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but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. Hewlett-Packard shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this material.
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Certifkation
Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

Regulatory Information
The regulatory information is in the “Regulatory Information” section at the front of this
manual.

Warranty
This Hewlett-Packard instrument product is warranted against defects in material and
workmanship for a period of one year from date of shipment. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace products which prove to
be defective.

For warranty service or repair, this product must be returned to a service facility designated by
Hewlett-Packard. Buyer shall prepay shipping charges to Hewlett-Packard and Hewlett-Packard
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to Hewlett-Packard from another
country.

Hewlett-Packard warrants that its software and firmware designated by Hewlett-Packard for
use with an instrument will execute its programming instructions when properly installed on
that instrument. Hewlett-Packard does not warrant that the operation of the instrument, or
software, or firmware will be uninterrupted or error-free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES.
HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT,
OR ANY OTHER LEGAL THEORY.
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Assistance
Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Rxkard  products.

Fbr any assistamg contact your nearest Hewlett-hckard  Sales and Serwice  Ome.

Safety Symbols
The following safety symbols are used throughout this manual. Familiarize yourself with each
of the notes and its meaning before operating this instrument.

Caution The caution sign denotes a hazard. It calls attention to a procedure which, if
not correctly performed or adhered to, could result in damage to or destruction
of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.

Warning The warning sign denotes a hazard. It calls attention to a procedure
which, if not correctly performed or adhered to, could result in injury
or loss of life. Do not proceed beyond a warning sign until the indicated
conditions are fully understood and met.
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General Safety Considerations

Warning No operator serviceable parts inside. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

Warning If this instrument is used in a manner not specified by Hewlett-Packard
Co., the protection provided by the instrument may be impaired.

Warning For continued protection against fire hazard replace line fuse only with
same type and rating (F 5A/250V).  The use of other fuses or material is
prohibited.

Warning This is a Safety Class I product (provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor, inside or outside the instrument,
is likely to make the instrument dangerous. Intentional interruption is
prohibited.

Warning If this instrument is to be energized via an external autotransformer for
voltage reduction, make sure that its common terminal is connected to a
neutral (earthed pole) of the power supply.

Warning Warning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, could result in injury or loss of life.
Do not proceed beyond a warning note until the indicated conditions are
fully understood and met.

Warning These servicing instructions are for use by qualified personnel only.
lb avoid electrical shock, do not perform any servicing unless you are
qualified to do so.

Warning The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the instrument from all voltage sources while it is
being opened.

Warning The power cord is connected to internal capacitors that may remain live
for 10 seconds after disconnecting the plug from its power supply.
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Caution Always use the three-prong ac power cord supplied with this instrument.
Failure to ensure adequate earth grounding by not using this cord may cause
instrument damage.

Caution Before switching on this instrument, make sure that the line voltage selector
switch is set to the voltage of the power supply and the correct fuse is
installed. Assure the supply voltage is in the specified range.

Caution This instrument has autoranging line voltage input; be sure the supply voltage
is within the specified range.

Caution Ventilation Requirements: When installing the instrument in a cabinet, the
convection into and out of the instrument must not be restricted. The ambient
temperature (outside the cabinet) must be less than the maximum operating
temperature of the instrument by 4 “C for every 100 watts dissipated in the
cabinet. If the total power dissipated in the cabinet is greater than 800 watts,
then forced convection must be used.

Caution Caution denotes a hazard. It calls attention to a procedure that, if not
correctly performed or adhered to, would result in damage to or destruction
of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.

Caution This product is designed for use in Installation Category II and Pollution Degree
2 per IEC 1010 and 664 respectively.
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How to Use This Guide

Where to Start
If you have just received your analyzer and want to get it ready for use the first time, do the
following:

1. Read chapter 1 and chapter 2 of the spectrum analyzer user’s guide.

2. Perform the initial self-calibration routines described in chapter 2 of the spectrum analyzer
user’s guide. These are automatic self-checks and require no test equipment.

3. If you need to verify the analyzer is operating within its specifications, perform the
performance verification tests in this guide.

After completing the performance verification tests, use the analyzer’s user’s guides to
learn how to use the analyzer and to find more detailed information about the analyzer, its
applications, and key descriptions.

This guide uses the following conventions:

Front-Panel Ker) This represents a key physically located on the instrument.

Sof tkey This indicates a “softkey,” a key whose label is determined by the instrument’s
firmware.

Screen Text This indicates text displayed on the instrument’s screen.
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Regulatory Information
The information on the following pages applies to the HP 8590 E-Series, the HP 8591C cable TV
analyzer, and the HP 8594Q QAM analyzer products.

IEC Compliance
This instrument has been designed and tested in accordance with IEC Publication 348, Safety
Requirements for Electronic Measuring Apparatus, and has been supplied in a safe condition.
The instruction documentation contains information and warnings which must be followed by
the user to ensure safe operation and to maintain the instrument in a safe condition.

Instrument Markings

A!

CE

The instruction manual symbol. The product is marked with this symbol when
it is necessary for the user to refer to the instructions in the manual.

The CE mark shows compliance with European Community. (If accompanied
by a year, it is the year when the design was proven.)
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The CSA mark is the Canadian Standards Association safety mark.

This symbol is used to mark the ON position of the power line switch.

This symbol is used to mark the OFF position of the power line switch.

This symbol indicates that the input power required is ac.

This symbol is used to mark the STANDBY position of the power line switch.

This symbol is used to mark the OFF position of the power line switch.

This symbol is used to mark the ON position of the power line switch.

Notice for Germany: Noise Declaration

LpA < 70 dB
am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 T. 19 (per IS0 7779)

. . .
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Declaration of Conformity

DECLARATION OF CONFORMITY

Illanufacturer’s  Name:
Hewlett-Packard Co.

according  to lSO/lEC  Guide 22 and EN 45014

Hewlett-Packard Ltd.

Ulanufacturer’s Address:
Microwave Instruments Division
1400 Fountaingrove Parkway
Santa Rosa, CA 95403-1799
USA

declares that the products

Queensfeny Microwave Division
South Queensfeny
West Lothian
EH30 9TG
United Kingdom

Product Name: Spectrum Analyzer

Model Numbers: HP 8591C, HP 8591E,  HP 8593E,  HP 8594E,
HP 8595E, HP 8596E

Product Options: This declaration covers all options of the
above products.

nonforms  to the following Product specifications:

Safety: IEC 348:1978/HD  401 S1:1981
CAN/CSA-C22.2 No. 231 (Series M-89)

EMC: CISPR 11:1990/EN  55011:1991  Group 1, Class A
IEC 801-2:1984/EN  50082-1:1992  4 kV CD, 8 kV AD
IEC 801-3:1984/EN  50082-1:1992  3 V/m, 27-500 MHz
IEC 801-4:1988/EN  50082-I:1992  0.5 kV Sig. Lines, 1 kV Power Lines
IEC 5552:1982 + Al:1985  I EN 605552:1987
IEC 5553:1982 + Al:1990  / EN 60555-3:1987  + Al:1991

iupplementaty Information:
-he products herewith comply with the requirements of the Low Voltage Directive
‘3/23/EEC  and the EMC Directive 89/336/EEC  and carry the CE-marking accordingly.
aroduct safety qualification testing for these products was performed prior to 1
December 1993.

ianta Rosa, 19 Dec. 1996 80
HiaWQuality  Engineering Manager

;outh  Queensferry, 27 Dec. 1996
R M Evans/Qualitv  Manager

European Contact: Your local HewietLPackard  Sales and Service Office or Hewlett-Packard GmbH, Department
ZWStandards  Europe, Her~enberger  Stras8e  130, D-71034 BOblingen,  Germany (FAX +4S-7BS1-143143)
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DECLARATION  OF CONFORMITY
according to ISO/lEC  Guide 22 and EN 45014

Wanufacturer’s Name:

Hewlett-Packard Co. Hewlett-Packard Ltd.

Hanufacturer’s Address:
Microwave Instruments Division Queensferry Microwave Division
1400 Fountaingrove Parkway South Queensferry
Santa Rosa, CA 95403-1799 West Lothian
USA EH30 9TG

United Kingdom
declares that the product

Product Name: QAM Analyzer

Model Numbers: HP 8594Q

Product Options: This declaration covers all options of the
above product.

conforms to the following Product specifications:

Safety: IEC 348:1978/HD  401 Sl:1981
CAN/CSA-C22.2 No. 231 (Series M-89)

EMC: CISPR 11:1990/EN  55011:1991  Group 1, Class A
IEC 801-2:1984/EN  50082-I:1992  4 kV CD, 8 kV AD
IEC 801-3: 1984/EN 50082-l :1992 3 V/m, 27-500 MHz
IEC 801-4:1988/EN  50082-1:1992  0.5 kV Sig. Lines, 1 kV Power Lines
IEC 555-2: 1982 + Al : 1985 / EN 60555-2:1987
IEC 555-3:1982  + Al:1990 / EN 60555-3:1987  + Al:1991

Supplementary Information:
The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC  and
he EMC Directive 69/336/EEC  and carries the CE-marking accordingly.
aroduct  safety qualification testing for this product was performed prior to 1 December 1993.

Sante  Rosa, 30 April 1997
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k&L2
Jo HiaWQuality  Engineering Manager

64 LA,,South Queensfeny, 9 May 1997 w
R M Evans/Quality Manager

European Contact: Your local Hewlett-Padcard  Sales and Service OHice or Hewlett-Packard GmbH, Department
ZCVStandards  Europe, Hewenberger  Strasse 130, D-71034 BWingen, Germany (FAX +447031-14-3143)
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1
Calibrating

This chapter identifies the performance test procedures which test the electrical performance
of the analyzer.

Allow the analyzer to warm up in accordance with the temperature stability specifications
before performing the tests in this chapter.

None of the test procedures involve removing the cover of the analyzer.

Calibration
Calibration verifies that the analyzer performance is within all specifications. It is time
consuming and requires extensive test equipment. Calibration consists of all the performance
tests. For a complete listing of the performance tests, see the performance verification tests
table for your specific analyzer.

Operation Verification
Operation verification only tests the most critical specifications. These tests are recommended
for incoming inspection, troubleshooting, or after repair. Operation verification requires less
time and equipment than the calibration. See the performance verification tests table for your
analyzer.

Calibration Cycle
The performance tests in Chapter 2 should be used to check the analyzer against its
specifications once every year. Specifications are listed in this calibration guide.

The 300 MHz frequency of the CAL OUT signal must be checked at the same time and adjusted
if necessary. Refer to the “10 MHz Frequency Reference Adjustment” procedure in the
assembly-level repair service guide.
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Performance Verification Test ‘Ihbles
The tables on the following pages list the performance tests in Chapter 2. Select the analyzer
option being calibrated and perform the tests marked in the option column.

A dot indicates that the test is required for calibration. Note that some of the tests are used for
both calibration and operation verification (marked with 0).
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‘Ihble l-l. HP 8591C Performance Verification Tests

Performance Test Name

1. 10 MHz Reference Output Accuracy

2. 10 MHz Precision Frequency Reference Output Accuracy

4. Frequency Readout and Marker Count Accuracy

6. Noise Sidebands

7. System Related Sidebands

8. Frequency Span Readout Accuracy

10. Residual FM

12. Sweep Time Accuracy

13. Scale Fidelity

14. Reference Level Accuracy

16. Absolute Amplitude Calibration and Resolution Bandwidth Switching
Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy

19. Frequency Response

24. Other Input Related Spurious Responses

29. Spurious Response2

34. Gain Compression

39. Displayed Average Noise Level

44. Displayed Average Noise Level for Option 130

49. Residual Responses

54. Residual Responses for Option 130

57. Fast Time Domain Sweeps

59. Absolute Amplitude, Vernier, and Power Sweep Accuracy

62. Tracking Generator Level Flatness

64. Harmonic Spurious Outputs

66. Non-Harmonic Spurious Outputs

68. Tracking Generator Feedthrough

73. Gate Delay Accuracy and Gate Length Accuracy

74. Gate Card Insertion Loss

75. TV Receiver, Video Tester

1 Use this column for all other options not listed in this table.
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? “Part 2: Third Order Intermodulation Distortion, 50 MHz” is not required for operation verification.
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‘Ihble  1-2. HP 85913 Performance Verification Tests
-I-

I , libr ion )r II trm nt f- - - - - -
Performance Test Name Std. DO1 DO4 010 011 101- - - - - -

1. 10 MHz Reference Output Accuracy . . . . .

2. 10 MHz Precision Frequency Reference Output .
Accuracy

4. Frequency Readout and Marker Count Accuracy 0 0 0 0 0 0
6. Noise Sidebands 0 0 0 0 0 0
7. System Related Sidebands

8. Frequency Span Readout Accuracy il 62 il iI 0 ri,
10. Residual FM . . . . . .

12. Sweep Time Accuracy

13. Scale Fidelity 6 il 6 iI 6 iI
14. Reference Level Accuracy a a 0 0 0 0
16. Absolute Amplitude Calibration and Resolution 0 0 0 a 0 0

Bandwidth Switching Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy il 6 il il iI il
19. Frequency Response _ 0 0 0 0 El El
24. Other Input Related Spurious Responses

29. Spurious Response2 iI il il il iI il
34. Gain Compression

39. Displayed Average Noise Level il iI 6 il 6 6
44. Displayed Average Noise Level for Option 130

49. Residual Responses

54. Residual Responses for Option 130

57. Fast Time Domain Sweeps

59. Absolute Amplitude, Vernier, and Power Sweep
Accuracy

. . . . . .

.

. .

62. Tracking Generator Level Flatness . .

64. Harmonic Spurious Outputs . .

56. Non-Harmonic Spurious Outputs . .

58. Tracking Generator Feedthrough . .

72. CISPR Pulse Response

73. Gate Delay Accuracy and Gate Length Accuracy

74. Gate Card Insertion Loss

75. TV Receiver, Video Tester - - - - - -

‘tioi-
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.

0
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il
.

6
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1 Use this column for all other options ?~ot  listed in this table.

2 “Part 2: Third Order Intermodulation Distortion, 50 MHz” is not required for operation verification.
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‘able 1-3. FIP 85933 Performance Verification Tests

Calibration for Instrument Option:
Performance Verification Test Name Stdl 004 010 026 027 101 103 105 130 107

1. 10 MHz Reference Output Accuracy . . . . . . . . .

2. 10 MHz Precision Frequency Reference Output .
Accuracy

3. Comb Generator Frequency Accuracy

5. Frequency Readout and Marker Count Accuracy ~~~&iJ(iJ(iJ&iJ~

6. Noise Sidebands 0000000000
7. System Related Sidebands

9. Frequency Span Readout Accuracy g)~~~&~~~~

11. Residual FM . . . . . . . . . .

12. Sweep Time Accuracy

13. Scale Fidelity ~~~~~~~~~~

15. Reference Level Accuracy 0000000000
16. Absolute Amplitude Calibration and Resolution 0000000000

Bandwidth Switching Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy b&bb&iJbbi

20. Frequency Response 000n000000
25. Other Input Related Spurious Responses

30. Spurious Response2 c;,~~~&i)~~&)

35. Gain Compression

10. Displayed Average Noise Level ~~~~()~&‘~

15. Displayed Average Noise Level for Option 130 0

50. Residual Responses . . . . . . . .

56. Residual Responses for Option 130 .

58. Fast Time Domain Sweeps .

30. Absolute Amplitude Accuracy .

51. Power Sweep Range .

33. Tracking Generator Level Flatness .

55. Harmonic Spurious Outputs .

57. Non-Harmonic Spurious Outputs .

70. Tracking Generator Feedthrough .

71. Tracking Generator LO Feedthrough Amplitude .

72. CEPR Pulse Response .

73. Gate Delay Accuracy and Gate Length Accuracy .

74. Gate Card Insertion Loss .

75. TV Receiver, Video Tester 0

1 Use this column for all other options not listed in this table.

2 “Part 2: Third Order Intermodulation Distortion, 50 MHz” is not required for operation verification.
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‘Ihble  1-4. HP 85943 Performance Verification Tests

Performance Verification Test Name T
1. 10 MHz Reference Output Accuracy

2. 10 MHz Precision Frequency Reference Output Accuracy

4. Frequency Readout and Marker Count Accuracy

6. Noise Sidebands

-
Std

.

7. System Related Sidebands

9. Frequency Span Readout Accuracy

11. Residual FM

12. Sweep Time Accuracy

13. Scale Fidelity

15. Reference Level Accuracy

16. Absolute Amplitude Calibration and Resolution Bandwidth
Switching Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy

2 1. Frequency Response

26. Other Input Related Spurious Responses

31. Spurious Response2

36. Gain Compression

41. Displayed Average Noise Level

16. Displayed Average Noise Level for Option 130

51. Residual Responses

55. Residual Responses for Option 130

58. Fast Time Domain Sweeps

50. Absolute Amplitude Accuracy

31. Power Sweep Range

53. Tracking Generator Level Flatness

55. Harmonic Spurious Outputs

37. Non-Harmonic Spurious Outputs

59. Tracking Generator Feedthrough

71. Tracking Generator LO Feedthrough Amplitude

72. CEPR Pulse Response

73. Gate Delay Accuracy and Gate Length Accuracy

74. Gate Card Insertion Loss

75. TV Receiver, Video Tester
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Use this column for all other options not listed in this table.

“Third Order Intermodulation Distortion” is not required for operation verification.
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Table  1-5. HP 8594Q Performance Verification Tests

Calibration for
Performance Verification Test Name Instrument Option:

190 195 704

1. 10 MHz Reference Output Accuracy .

2. 10 MHz Precision Frequency Reference Output Accuracy
4. Frequency Readout and Marker Count Accuracy 6 6 (TJ

6. Noise Sidebands 0 0 0

7. System Related Sidebands

9. Frequency Span Readout Accuracy (iJ (iJ

11. Residual FM . . .

12. Sweep Time Accuracy
13. Scale Fidelity 6 ($ (iJ

15. Reference Level Accuracy 0 0 0

16. Absolute Amplitude Calibration and Resolution Bandwidth 0 El El
Switching Uncertainties

17. Resolution Bandwidth Accuracy
18. Calibrator Amplitude Accuracy (iJ 6 6

21. Frequency Response 0 El El

26. Other Input Related Spurious Responses
31. Spurious Response1 (iJ 6 6

36. Gain Compression

41. Displayed Average Noise Level gJ (+J 6

51. Residual Responses . . .

1 “Third Order Intermodulation Distortion” is not required for operation verification.
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‘Ihble 1-6. HP 85953 Performance Verification Tests

Performance Verification Test Name

1. 10 MHz Reference Output Accuracy

2. 10 MHz Precision Frequency Reference Output
Accuracy

5. Frequency Readout and Marker Count Accuracy

6. Noise Sidebands

7. System Related Sidebands

9. Frequency Span Readout Accuracy

11. Residual FM

12. Sweep Time Accuracy

13. Scale Fidelity

15. Reference Level Accuracy

16. Absolute Amplitude Calibration and Resolution
Bandwidth Switching Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy

22. Frequency Response

27. Other Input Related Spurious Responses

32. Spurious Response2

37. Gain Compression

42. Displayed Average Noise Level

47. Displayed Average Noise Level for Option 130

52. Residual Responses

56. Residual Responses for Option 130

58. Fast Time Domain Sweeps

60. Absolute Amplitude Accuracy

61. Power Sweep Range

63. Tracking Generator Level Flatness

65. Harmonic Spurious Outputs

67. Non-Harmonic Spurious Outputs

70. Tracking Generator Feedthrough

71. Tracking Generator LO Feedthrough Amplitude

72. CISPR Pulse Response

73. Gate Delay Accuracy and Gate Length Accuracy

74. Gate Card Insertion Loss

75. TV Receiver, Video Tester

r Calibration for Instrument
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1 Use this column for all other options not listed in this table.

2 “Third Order Intermodulation Distortion” is not required for operation verification.
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‘Ihble l-7. HP 85963 Performance Verification Tests

Performance Verification Test Name

1. 10 MHz Reference Output Accuracy

2. 10 MHz Precision Frequency Reference Output
Accuracy

3. Comb Generator Frequency Accuracy

5. Frequency Readout and Marker Count Accuracy

6. Noise Sidebands

7. System Related Sidebands

9. Frequency Span Readout Accuracy

11. Residual FM

12. Sweep Time Accuracy

13. Scale Fidelity

15. Reference Level Accuracy

16. Absolute Amplitude Calibration and Resolution
Bandwidth Switching Uncertainties

17. Resolution Bandwidth Accuracy

18. Calibrator Amplitude Accuracy

22. Frequency Response

27. Other Input Related Spurious Responses

32. Spurious Response2

37. Gain Compression

42. Displayed Average Noise Level

17. Displayed Average Noise Level for Option 130

52. Residual Responses

56. Residual Responses for Option 130

58. Fast Time Domain Sweeps

50. Absolute Amplitude Accuracy

31. Power Sweep Range

53. Tracking Generator Level Flatness

55. Harmonic Spurious Outputs

57. Non-Harmonic Spurious Outputs

70. Tracking Generator Feedthrough

71. Tracking Generator LO Feedthrough Amplitude

72. CISPR Pulse Response

73. Gate Delay Accuracy and Gate Length Accuracy

74. Gate Card Insertion Loss

75. TV Receiver, Video Tester

T Calibration for Instrument

3td-
.

0

0

El

il
.

il

El

0

6

0

il

6

.

004-

.

0

El

0

il
.

ci

0

El

iI

0

6

iI

.

0

010-
.

El

0

0

iI
.

62

0

0

il

0

6

6

.

.

.

.

.

.

.

.

Len:

101-
.

0

0

0

6
.

iI

0

0

il

0

6

il

.

.

103-
.

El

0

0

il
.

ci

0

0

iI

0

iI

6

.

.

Use this column for all other options not listed in this table.

“Third Order Intermodulation Distortion” is not required for operation verification.
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Safety
Familiarize yourself with the safety symbols marked on the analyzer, and read the general
safety instructions and the symbol definitions given in the front of this guide before you begin
verifying performance of the spectrum analyzer.

Before You Start
There are four things you should do before starting a performance verification test:

H Switch the analyzer on and let it warm up in accordance with the temperature stability
specification.

n Read “Making a Measurement” in your analyzer user’s guide.

H After the analyzer has warmed up as specified, perform the self-calibration procedure
documented in “Improving Accuracy With Self-Calibration Routines” in the HP 8590 E-Series
and L-Series  Spectrum Analyzer User’s Ouide,  HP 8591C Cable TV Analyzer; Spectrum
Analyzer Rqfwence  User’s tiide,  or HP 8594Q &AM Analyzer Spectrum Analyzer hkfwence
User’s Guide. The performance of the analyzer is only specified after the analyzer calibration
routines have been run and if the analyzer is autocoupled.

n Read the rest of this section before you start any of the tests, and make a copy of the
Performance Verification Test Record described below in “Recording the test results. ”

Test equipment you will need
Table  1-8 through Table l-11 list the recommended test equipment for the performance tests.
The tables also list recommended equipment for the analyzer adjustment procedures which are
located in the HP 8590 Series Analyzers Assembly-Level &pair Serwice  Guide. Any equipment
that meets the critical specifications given in the table can be substituted for the recommended
model.

Recording the test results
Performance verification test records, for each spectrum analyzer, are provided in the chapter
following the tests.

Each test result is identified as a TR Entry in the performance tests and on the performance
verification test record. We recommend that you make a copy of the performance verification
test record, record the test results on the copy, and keep the copy for your calibration test
record. This record could prove valuable in tracking gradual changes in test results over long
periods of time.

Frequency and amplitude self-calibration
Perform the frequency and amplitude self-calibration routines at least once per day,
or if the analyzer fails a verification test. To perform self-calibration, press a then
CAL FREQ t AMPTD . The instrument must be up to operating temperature in order for this test

to be valid. Press CAL STORE when the test is complete. If the analyzer continuously fails one
or more specifications, complete any remaining tests and record all test results on a copy of the
test record. Then refer to Chapter 11 for instructions on how to solve the problem.
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Periodically verifying operation
The analyzer requires periodic verification of operation. Under most conditions of use, you
should test the analyzer at least once a year with either operation verification or the complete
set of performance verification tests.

Equipment

Digital Voltmeter

‘Ihble  1-8. Recommended Test Equipment

Critical Specifications for Recommended
Equipment Substitution Model

Input Resistance: > 10 megohms HP 3456A

Use1

PAT
Accuracy: ~‘~10 mV on 100 V range

DVM Test Leads

Frequency Counter*

For use with HP 3456A

Frequency: 10 MHz
Resolution: f0.002  Hz
External Timebase

HP 34118B AT

HP 5334AlB P,.%T

Frequency Standard Frequency: 10 MHz
Timebase  Accy (Aging): < 1 x 10mg/day

HP 5061B PA

Measuring Receiver Compatible with Power Sensors
dB Relative Mode
Resolution: 0.01 dB
Reference Accuracy: f 1.2%

HP 8902A P,&T

VIicrowave  Frequency Frequency Range: 9 MHz to 7 GHz HP 5343A PAT
Counter Timebase  Accy (Aging): <5 x lo-lo/day

Iscilloscope Bandwidth: dc to 100 MHz HP 54501A T
Vertical Scale Factor of 0.5 V to 5 V/Div

‘ower  Meter Power Range: Calibrated in dBm and
dB relative to reference power -70 dBm
to + 44 dBm,  sensor dependent

HP 436A PAT

lower Sensor Frequency Range: 100 kHz to 1800 MHz
Maximum SWR: 1.60 (100 kHz to 300 kHz)

1.20 (300 kHz to 1 MHz)
1.1 (1 MHz to 2.0 GHz)
1.30 (2.0 to 2.9 GHz)

HP 8482A PAT

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 Precision Frequency Reference only
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‘Ihble 1-8. Recommended Test Equipment (continued)

Equipment

Power Sensor*

Critical Specifications for
Equipment Substitution

Frequency Range: 1 MHz to 2 GHz
Maximum SWR: 1.18 (600 kHz to 2.0 GHz) 75 D

Recommended
Model

HP 8483A

Use1

PAT

Power Sensor,
Low Power

Frequency Range: 300 MHz
Amplitude Range: -20 dBm  to -70 dBm
Maximum SWR: 1.1 (300 MHz)

HP 8484A P,A,T

Power Sensor3 Frequency Range: 50 MHz to 26.5 GHz
Maximum SWR: 1.10 ( 300 MHz)

1.15 (50 MHz to 100 MHz)
1.10 (100 MHz to 2.0 GHz)
1.15 (2.0 GHz to 12.4 GHz)
1.20 (12.4 GHz to 18.0 GHz)
1.25 (18.0 GHz  to 26.5 GHz)

HP 8485A PAT

Pulse Generator4 Period Range: 1 ms to 980 ms f2 % ,
single pulse mode

Leve l -2V to  +2V

HP 8161A P,T

Transition Time: 6 ns flO%,  If1 ns
Pulse Width: 150 ns to 3 PLS f 1% fl ns

Pulse Generator* Frequency: 100 Hz
Duty Cycle: 50%
Output: TTL

HP 8116A P,T

Quasi-Peak4
Detector Driver

Down-Loadable Program (DLP) 11946-10001 PAT

Signal Generator Frequency Range: 1 MHz to 1000 MHz
Amplitude Range: -35 to + 16 dBm
SSB Noise: < - 120 dBc/Hz at 20 kHz offset

HP 8640B
Option 002

or
HP 8642A

PAT

Spectrum Analyzer,
Microwave

Frequency Range: 100 kHz to 7 GHz
Relative Amplitude Accuracy:
100 kHz to 1.8 GHz:  <f1.8 dB
Frequency Accuracy: <flO kHz  @ 7 GHz

HP 8566AIB PAT

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 HP 85913 and HP 8591C only

3 Not for HP 85913 or HP 8591C

4 For Option 103 or HP 8591C
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‘0ble 1-8. Recommended Test Equipment (continued)

Equipment Critical Specifications for Recommended Use1
Equipment Substitution Model

Synthesized Sweeper* Frequency Range: 10 MHz to 22 GHz HP 8340AlB PAT
Frequency Accuracy (CW): f 0.02% or
Leveling Modes: Internal and External HP 83630A
Modulation Modes: AM
Power Level Range: -35 to + 16 dBm

Synthesizer/Function
Generator

Frequency Range: 0.1 Hzto500Hz
Frequency Accuracy: f0.0296
Waveform: Triangle

HP 3325B CT

Synthesizer/Level
Generator

Frequency Range: 1 kHz to 80 MHz
Amplitude Range: + 12 to -85 dBm
Flatness: *0.15 dB
Attenuator Accuracy: f0.09 dB

HP 3335A PAT

Universal Counter3 Time Interval Range: 25 ms to 100 ms
Single Operation Range: +2.5 Vdc to -2.5 Vdc

HP 5316B P,T

Base Band Signal
Source4

Capable of providing the following VIT signals:
FCC composite
NTC7 composite

Or

CCIR 17 and CCIR 330

Magni Signal
Creator

P,T

Video Modulator4 Differential Gain: <2 %
Differential Phase: <0.5’

HP 878OA,
Scientific Atlanta
6350 or 6351 with

Option FAOC

P,T

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 For HP 85913, HP 8591C, HP 85933 Option 026 or Option 027, HP 85943, HP 85946,  HP 85953, and HP 85963

3 For Option 105 and HP 8591C

4 For Option 107
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Equipment

4ctive  Probe*

4ctive  Probe*

4ttenuator,  3 dB3

‘Ihble 1-9. Recommended Accessories

Critical Specifications for Recommended Use1
Accessory Substitution Model

5 Hz to 500 MHz HP 41800A T

300 kHz to 3 GHz HP 85024A T

Type N (m to f) HP 8491A P
Attenuation: 3 dB Option 003
Frequency: dc to 12.4 GHz

Attenuator,  10 dB

ittenuator,  20 dB4

5w N (m to Cl
Frequency: 300 MHz

Type N (m to f)
Attenuation: 20 dB
Frequency: dc to 12.4 GHz

HP 8491A
Option 010

HP 8491A
Option 020

P,A,T

A

Attenuator,  1 dB Step Attenuation Range: 0 to 12 dB HP 355C P,A
Frequency Range: 50 MHz
Connectors: BNC female

ittenuator,  10 dB Step Attenuation Range: 0 to 30 dB HP 355D P,A
Frequency Range: 50 MHz
Connectors: BNC female

loupler,  9 dB5 Coupling: Nominal 9 dB 0955-0704 P,T
Insertion Loss: <2 dB

digital  Current Tracer Sensitivity: 1 mA to 500 mA HP 547A T
Frequency Response: Pulse trains to 10 MHz
Minimum Pulse Width: 50 ns
Pulse Rise Time: <200 ns

Xrectional Bridge Frequency Range: 0.1 to 110 MHz
Directivity: >40 dB
Maximum VSWR: l.l:l

HP 8721A P,T

Transmission Arm Loss: 6 dB (nominal)
Coupling Arm Loss: 6 dB (nominal)

,oglc  Pulser TTL voltage and current drive levels HP 546A T

,ogic  Clip TTL voltage and current drive levels HP 548A T

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 HP 85913 only

3 Option 103 and HP 8591C only

4 HP 85933, HP 85943, HP 8594Q, HP 85953, and HP 85963

5 Option 107 only
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‘Ihble 1-9 Recommended Accessories (continued)

Equipment

Xrectional Coupler

.ow Pass Filter,

>ow Pass Filter,
50 MHz

,ow Pass Filter,
300 MHz

dodulator
Teletech SC35B

‘ower Splitter*

‘ower Splitter3

trmination, 50 D

ermination’l

ermination, 75 d

Critical Specifications for
Accessory Substitution

Frequency Range: 1.7 GHz to 8 GHz
Coupling: 16 dB (nominal)
Max. Coupling Deviation: fl dB
Directivity: 14 dB minimum
Flatness: 0.75 dB maximum
VSWR: < 1.45
Insertion Loss: < 1.3 dB

Cutoff Frequency: 4.4 GHz
Rejection at 5.5 GHz:  >40 dB

Cutoff Frequency: 50 MHz
Rejection at 80 MHz: >50 dB

Cutoff Frequency: 300 MHz
Bandpass  Insertion Loss: CO.9 dB
at 300 MHz

Stopband Insertion Loss: >40 dB
at 435 MHz

Frequency 50 MHz
ON/OFF RATIO >70 dB
Switching Speed 2 ns
Insertion Loss: 5 dB

Frequency Range: 50 kHz to 1.8 GHz
Insertion Loss: 6 dB (nominal)
Output Tracking: <0.25  dB
Equivalent Output SWR: < 1.22: 1

Frequency Range: 50 kHz to 22 GHz
insertion  Loss: 6 dB (nominal)
3utput Tracking: <0.25  dB
Equivalent Output SWR: < 1.22: 1

Impedance: 50 D (nominal)
(2 required for Option 010)

mpedance:  75 fl (nominal)
(2 required for option 011)

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 HP 8591C,  HP 85913, and HP 85933

3 HP 85933, HP 85943, HP 8594&,  HP 85953, and HP 85963

4 HP 85953 and HP 85963 only

5 HP 85913 and HP 8591C only

Recommended
Model

0955-0125

HP 11689A

0955-0306

0955-0455

0955-0533

HP 11667A

HP 11667B

HP 908A

HP 909D

HP 909E
Option 201

Use1

P,T

PA

P,T

PAT

P,T

P,A

PA

P,T

P,T
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‘Ihble  l-10. Recommended Adapters

Equipment

Adapter

Adapter*

Adapter3

Adapter

Adapter3

Adapter*

Adapter

Adapter

Adapter4

Adapter

Adapter

Adapter5

Adapter

Adapter5

Adapter’

Adapter

Adapter*

Adapter

Adapter

4dapter

4dapter6

Adapter*

4dapter7

4dapter*

4dapter5

4dapter

4dapter,’
Minimum Loss

Critical Specifications for
Accessory Substitution

APC 3.5 (f) to APC 3.5 (f)

BNC (f) to dual banana plug

SMA (f) to SMA (f)

BNC (m) to BNC (m)

SMA (m) to SMA (m)

BNC (m) to BNC (m), 75 tI

BNC (f) to SMB (m)

BNC tee (m) (f) (f)

MNC (m) to SMA (f)

Type N (f) to APC 3.5 (f)

Type N (f) to APC 3.5 (m)

Type N (f) to SMA (f)

Type N (m) to APC 3.5 (m)

Type N (m) to APC 3.5 (f)

Type N (f) to BNC (f)

Type N (f) to BNC (m)

Type N (f) to BNC (m), 75 n

Type N (m) to BNC (f) (4 required)

Type N (m) to BNC (m) (2 required)

Type N (f) to N (f)

Type N (m) to N (m)

Type N (f) to N (f), 75 D

Type N (f), 75 n, to Type N (m), 50 D

SMB (f) to SMB (f)

SMC (m) to SMC (m)

SMB (m) to SMB (m)

50 to 75 &‘, matching
Frequency Range: dc to 2 GHz
Insertion Loss: 5.7 dB

Recommended
Model

5061-5311

1251-1277

1250-1158

1250-0216

1250-l 159

1250-1288

1250-1237

1250-0781

1250-1700

1250-1745

1250-1750

1250-1772

1250-1743

1250-1744

1250-1474

1250-1477

1250-1534

1250-1476

1250-1473

1250-1472

1250-1475

1250-1529

1250-0597

1250-0692

1250-0827

1250-0813

HP 11852B

Use1

PAT

PAT

P,A,T

P,A,T

P, A, T

PAT

A,T

T

P,AT

PAT

PAT

PAT

P,A,T

P,A,T

PAT

PAT

PAT

P,A,T

PAT

PAT

PAT

PAT

PAT

A,T

&T

AT

PAT

4dapter8 Type N tee (ml (0 (0 1250-0559 P,T

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 HP 8591C and HP 85913 only

3 HP 85943, HP 8594Q,  HP 85953, and HP 85963 only

4 HP 85933 only

5 HP 85933, HP 85943, HP 8594Q, HP 85953, and HP 85963 only

6 HP 8591C,  HP 85913, HP 85943, HP 8594Q HP 85953, and HP 85963 only

7 HP 85913 Option 001 and Option 011 only

8 HP 85933, HP 85943, HP 85953, and HP 85963 with Option 010 only
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Equipment

>able*

>able*

:able  Assembly3

:able  Assembly3

:able3

:able4

:able3

‘Ihble l-11. Recommended Cables

Critical Specifications for
Cable Substitution

Cal Comb SMA (m) to (m)

SMA (m) to (m), 61 cm (18 in)

Length: approximately 15 cm (6 in)
Connectors: BNC (f) to Alligator Clips

Length: 291 cm (36 in)
Connectors: Banana Plug to Alligator Clips

Frequency Range: dc to 1 GHz
Length: >91 cm (36 in)
Connectors: BNC (m) both ends
(4 required)

Frequency Range: 10 MHz to 26.5 GHz
Maximum SWR: <1.4 at 26.5 GHz
Length: 291 cm (36 in)
Connectors: APC 3.5 (m) both ends
Maximum Insertion Loss 2 dB
(2 required)

Frequency Range: 50 MHz to 7 GHz
Length: 291 cm (36 in)
Connectors: SMA (m) both ends

Recommended
Model

08592-60061

8120-1578

8120-1292

HP 11102A

HP 10503A

8120-4921

5061-5458

Use1

PAT

PAT

A

A

P,A,T

P,A

PAT

Jable

:able

:able

Jable

:able

:able5

:able5

:able,  Test

Type N, 183 cm (72 in)

Type N, 62 cm (24 in)

Type N, 152 cm (60 in)

Frequency Range: dc to 1 GHz
Length: >91 cm (36 in)
Connectors: BNC (m) both ends
(4 required)

Frequency Range: dc to 310 MHz
Length: 20 cm (9 in)
Connectors: BNC (m) both ends

BNC, 75 0, 30 cm (12 in)

BNC, 75 fl, 120 cm (48 in)

Length: 291 cm (36 in)
Connectors: SMB (f) to BNC (m)
(2 required)

HP 115OOA PAT

HP 11500B/C P,A,T

HP 11500D R&T

HP 10503A P,A,T

HP 10502A PAT

5062-6452 P,A,T

15525-80010 P,A,T

85680-60093 AT

1 P = Performance Test, A = Adjustment, T = Troubleshooting

2 For HP 85933 only

3 Not for HP 85913

4 For HP 85933 Option 026 or Option 027, HP 85943, HP 8594Q, HP 85953, HP 85963 only

5 For HP 8591E Option 001 and Option 011 only
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2
Performance Verification Tksts

These tests verify the electrical performance of the spectrum analyzer. Allow the spectrum
analyzer to warm up in accordance with the temperature stability specifications before
performing the tests.

Performance Verification Tests 2-l



1. 10 MHz Reference Output Accuracy,
FIP 8590 E-Series, HP 8591C Option 704, and HP 8594Q Option 704

1. 10 MHz Reference Output Accuracy, HP 8590 E-Series,
HP 8591C Option 704, and HP 8594Q Option 704
If your instrument is equipped with a Precision Frequency Reference, perform “10 MHz
Precision Frequency Reference Output Accuracy,” instead.

The settability is measured by changing the setting of the digital-to-analog converter (DAC)
which controls the frequency of the timebase. The frequency difference per DAC step is
calculated and compared to the specification.

The related adjustment for this performance verification test is the “10 MHz Frequency
Reference Adjustment.”

Equipment Required

Microwave frequency counter
Frequency standard
Cable, BNC, 122 cm (48 in) (2 required)

SPECTI R U M  A N A L Y Z E R

F R E Q U E N C Y
S T A N D A R D

M I C R O W A V E \
F R E Q U E N C Y  C O U N T E R I

FREQ

000 000 - - Q 000

10 Hz - 500  MHZ

LF

10 MHZ
INPUT I

XC
BNC  CABLE ASSEMBLY RNC  CABLE ASSEMBLY

Figure 2-l. 10 MHz Reference Test Setup

161

Procedure
The test results will be invalid if REF UNLK is displayed at any time during this test. REF UNLK
will be displayed if the internal reference oscillator is unlocked from the 10 MHz reference.
A REF UNLK might occur if there is a hardware failure or if the jumper between 10 MHz REF
OUTPUT and EXT REF IN on the rear panel is removed.

1. Connect the equipment as shown in Figure 2-1.

2. Set the frequency counter controls as follows:

SAMPLE RATE . . . Midrange
50 O/l n SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 D
10 Hz-500 MHz/500 MHz-26.5 GHz  SWITCH . . . 10 Hz-500 MHz
FREQUENCY STANDARD (Rear panel) . . . . EXTERNAL
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3.

4.

5.

6.

Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 MHz Reference Accuracy Worksheet as Counter Reading 1.

Set the spectrum analyzer by pressing the following keys:

[ F R E Q U E N C Y )  -37 IHz)
(CAL) More 1 of 4 More 2 of 4 VERIFY TIMEl3ASE

Record the number in the active function block of the spectrum analyzer in the 10 MHz
Reference Accuracy Worksheet as the Timebase  DAC Setting.

Add one to the Timebase DAC Setting recorded in step 5, then enter this number using the
DATA keys on the spectrum analyzer. For example, if the timebase DAC setting is 105, press
1,0,6 IHz).

7.

8.

Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 MHz Reference Accuracy Worksheet as Counter Reading 2.

Subtract one from the Timebase DAC Setting recorded in step 5, then enter this number
using the DATA keys on the spectrum analyzer. For example, if the timebase DAC setting is
105, press 1, 0, 4, IHz).

9. Wait for the frequency counter reading to stabilize. Record the frequency counter reading
in the 10 MHz Reference Accuracy Worksheet as Counter Reading 3.

10 MHz Reference Accuracy Worksheet

Description

Counter Reading 1

Timebase  DAC Setting

Counter Reading 2

Counter Reading 3

Measurement

H z

HZ

Hz

10. Calculate the frequency settability by performing the following steps:

1. 10 MHz Reference Output Accuracy,
HP 8590 E-Series, HP 8591C Option 704, and HP 8594Q Option 704

n Calculate the frequency difference between Counter Reading 2 and Counter Reading 1.
n Calculate the frequency difference between Counter Reading 3 and Counter Reading 1.
n Divide the difference with the greatest absolute value by two and record the value as

TR Entry 1 of the performance verification test record. The settability should be less
than 5150 Hz.

n Press (jjj on the spectrum analyzer. The timebase DAC will be reset automatically to
the value recorded in step 5.
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2. 10 MHz Precision Frequency Reference Output Accuracy,
HP 8590 E-Series Option 004, HP 8591C,  and HP 8594Q

2. 10 MHz Precision Frequency Reference Output Accuracy,
HP 8590 E-Series Option 004, HP 8591C,  and HP 8594Q
If the spectrum analyzer is not equipped with a Precision Frequency Reference, perform
“ 10 MHz Reference Output Accuracy, ” instead.

This test measures the warmup characteristics of the 10 MHz reference oscillator. The ability of
the 10 MHz oscillator to meet its warmup characteristics gives a high level of confidence that it
will also meet its yearly aging specification.

A frequency counter is connected to the 10 MHz REF OUTPUT. After the spectrum analyzer
has been allowed to cool for at least 60 minutes, the spectrum analyzer is powered on. A
frequency measurement is made five minutes after power is applied and the frequency is
recorded. Another frequency measurement is made 25 minutes later (30 minutes after power
is applied) and the frequency is recorded. A final frequency measurement is made 60 minutes
after power is applied. The difference between each of the first two frequency measurements
and the last frequency measurement is calculated and recorded.

The related adjustment for this procedure is “ 10 MHz Precision Frequency Reference Accuracy
Adjustment. ”

Equipment Required

Frequency counter
Frequency standard
Cable, BNC, 122 cm (48 in) (two required)

Procedure
The spectrum analyzer must have been allowed to sit with the power off for at least 60 minutes
before performing this procedure. This adequately simulates a cold start. A cold start is
defined as the spectrum analyzer being powered on after being off for at least 60 minutes.

1. Allow the spectrum analyzer to sit with the power off for at least 60 minutes before
proceeding. Connect the equipment as shown in Figure 2-2.

2. Set the spectrum analyzer LINE switch on. Record the Power On Time below.

SPECTRUM 10 MHz  REF
ANALYZER OUTPUT

FREQUENCY TIME BASE
COUNTER I N/OUT

INPUT  A

I

Power On Time

FREQUENCY
STANDARD

I XD627

Figure 2-2. 10 MHz Precision Frequency Reference Accuracy Test Setup
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2. 10 MHz Precision Frequency Reference Output Accuracy,
HP 8590 E-Series Option 004, HP 8591C, and FIP 8594Q

3. Set the frequency counter controls as follows:

___._.__.,..._..................................__.___._...FUNCTION/DATA
INPUT A
X10 ATTN . ...........................................................
A C ...........................................................
5ODZ ...........................................................
AUTO TRIG . . . ............................................................
100 kHz FILTER A

. FREQ A

......... OFF

. . . . . . . . . OFF
. . . . . . . . . OFF
. . . . . . . . . . . ON
. . . . . . . . . OFF

4. On the frequency counter select a 10 second gate time by pressing [GATE)
10 (j@i?%K]. Offset the displayed frequency by -10.0 MHz by pressing m,
CSELECT~ENTER],  C-1 1 0  [CHS/EEX_)  6  @ E L E C T / E N T E R ] ,  [ S E L E C T  E N T E R ] .  The  f r equency
counter should now display the difference between the INPUT A signal and 10.0 MHz with
0.001 Hz resolution.

5. Proceed with the next step 5 minutes after the Power On Time noted in step 2.

6. Wait at least two periods for the frequency counter to settle. Record the frequency counter
reading in the 10 MHz Reference Accuracy Worksheet as Counter Reading 1 with 0.001 Hz
resolution.

7. Proceed with the next step 30 minutes after the Power On Time noted in step 2.

8. Record the frequency counter reading in the 10 MHz Reference Accuracy Worksheet as
Counter Reading 2 with 0.001 Hz resolution.

9. Proceed with the next step 60 minutes after the Power On Time noted in step 2.

10. Wait at least two periods for the frequency counter to settle. Record the frequency counter
reading in the 10 MHz Reference Accuracy Worksheet as Counter Reading 3 with 0.001 Hz
resolution.

10 MHz Reference Accuracy Worksheet

I Description I Measurement I

Counter Reading 1 HZ

Counter Reading 2 Hz

Counter Reading 3 Hz

11. Calculate the 5 Minute Warmup Error by subtracting Reading 3 from Reading 1 and
dividing the result by 10 MHz.

5 Minute Warmup Error = (Reading 1 - Reading 3) / (10.0 x 106)

12. Record the results as TR Entry 1 of the performance verification test record.

13. Calculate the 30 Minute Warmup Error by subtracting Reading 3 from Reading 2 and
dividing the result by 10 MHz.

30 Minute Warmup Error = (Reading 2 - Reading 3) / (10.0 x lo”)

14. Record the results as TR Entry 2 of the performance verification test record.
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3. Comb Generator Frequency Accuracy,
HP 85933 and HP 85963
A 100 MHz signal from a synthesized source and the output from a comb generator are applied
to the input of the spectrum analyzer. The source frequency is adjusted until the two signals
appear at the same frequency. The frequency setting of the source is then equal to the comb
generator frequency and this frequency is compared to the specification.

The related adjustment procedure for this performance verification test is “Comb Generator
Frequency Adjustment. ”

Equipment Required

Synthesized sweeper
Power splitter
Cable, APC mm (m) 91 cm (36 in)
Cable, SMA 61 cm (18 in) (m) to (m)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, 3.5 mm (f) to 3.5 mm (f)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

7
Figure 2-3. Comb Generator Frequency Accuracy Test Setup

X062
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3. Comb Generator Frequency Accuracy, HP 85933 and EU? 85963

Procedure

1. Connect the equipment as shown in Figure 2-3.

Option 026 only: Omit the Type N to APC adapter.

2. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.025 MHz
POWER LEVEL .......................................................................0 dBm
RF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF

3. Press (PRESET] on the spectrum analyzer, then wait for preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

@TTGm?q  100 (MHz)
(CTRL) COMB GEM OM OFF (ON)

ISPAN)  100
@KiZK] REF LVL 10 Ide]

Isw) RES BW AUTO MAN 10 m

4. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H )

(jj) MK TRACK ON OFF (ON)
(SPAN) 100 IkHz)

5. Press [AMPLITUDEI)  and adjust the reference-level setting until the signal peak is 10 dB below
the reference level.

6. Set the synthesized sweeper RF on. Adjust the synthesized sweeper power level until the
two signals are the same amplitude.

‘7. Set SCALE LOG LIN (LOG) to 2 dB on the spectrum analyzer.

8. If necessary, readjust the synthesized sweeper power level until the two signals are the
same amplitude.

9. Set the synthesized sweeper CW to 100 MHz. A very unstable signal will probably appear.
The peak amplitude should be at least 3 dB greater in amplitude than either of the
individual signals.

10. Adjust the synthesized sweeper CW setting until a single signal appears to rise and fall in
amplitude at the slowest rate (1 Hz frequency resolution will be necessary). The signal
peak should be displayed approximately 6 dB above the amplitude of the individual signals.

11. Record the synthesized sweeper CW frequency setting as TR Entry 1 of the performance
verification test record. The frequency should be between 99.993 MHz and 100.007 MHz.
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4. Frequency Readout and Marker Count Accuracy,
HP 8591C, HP 85913, HP 85943, and HP 8594Q

4. Frequency Readout and Marker Count Accuracy,
HP 8591C, HP 85913, HP 85943, and HP 8594Q
The frequency readout accuracy of the spectrum analyzer is tested with an input signal of
known frequency. By using the same frequency standard for the spectrum analyzer and the
synthesized sweeper, the frequency reference error is eliminated.

The related adjustment for this performance test is the “Sampler Match Adjustment.”

Equipment Required

Synthesized sweeper
Adapter, Type N (f) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, Type N, 183 cm (72 in)
Cable, BNC, 122 cm (48 in)

Additional Equipment for 75 i2 Input

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 62

Procedure
This performance test consists of two parts:

Part 1: Frequency Readout Accuracy
Part 2: Marker Count Accuracy

Perform “Part 1: Frequency Readout Accuracy” before “Part 2: Marker Count Accuracy. ”

Part 1: Frequency Readout Accuracy

1. Connect the equipment as shown in Figure 2-4. Remember to connect the 10 MHz REF OUT
of the synthesized sweeper to the EXT REF IN of the spectrum analyzer.

2. Perform the following steps to set up the equipment:

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . .1.5 GHz
POWER LEVEL . . . . . . . . . . . . . . . -10 dBm

Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y ]  1.5 m
&@20@
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4. Frequency Readout and Marker Count Accuracy,
HP 8591C,  HP 85913, HP 85943, and HP 8594Q

Caution Use only 75 fI cables, connectors, or adapters on instruments with 75 Cl inputs,
or damage to the input connector will occur.

I EXT
SPECTRUM REF

A N A L Y Z E R  I N
10 MHZ I S Y N T H E S I Z E D

REF SWEEPER

ADAPTER

TPUT

---------
’ 750 INPUT ONLY I xu 15ce
L---m----,

Figure 2-4. HP 85913 and HP 8591C Frequency Readout Accuracy Test Setup

f
S Y N T H E S I Z E D  S W E E P E R

~~~~EF

6 RF OUTPUl
A D A P T E R

SPECTRUM
A N A L Y Z E R EXT  REF, h,

t APC 3.5 CABLE ASSY I XD63

Figure 2-5. HP 85943 and HP 8594Q Frequency Readout Accuracy Test Setup

3. Press (PEAK SEARCH] on the spectrum analyzer to measure the frequency readout accuracy.

4. Record the MKR frequency reading in the performance verification test record. The reading
should be within the limits shown in Table  2-l.
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4. Frequency Readout and Marker Count Accuracy,
HP 8591C, HP 85913, HP 85943, and HP 8594Q

5. Change to the next spectrum analyzer span setting listed in Table 2-l.

6. Repeat steps 3 through 5 for each spectrum analyzer span setting listed in Table 2-l.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 7.

“Part 1: Frequency Readout Accuracy” is now complete for all other spectrum analyzers.
Continue with “Part 2: Marker Count Accuracy.”

‘Ihble 2-l. Frequency Readout Accuracy
r
Spectrum Analyzer MKR Reading

Span

(MHz)

20

10

1

Additional Frequency Readout Accuracy Steps for Option 130

7. Set the spectrum analyzer by pressing the following keys:

IBW) RES BW AUTO MAN 300IHz)
ISPAN)20(-kTi;l

8 .  Press [ P E A K  S E A R C H )  on the spectrum analyzer.

9. Record the MKR frequency reading as TR Entry 4 of the performance verification test
record. The reading should be within the limits of 1.49999924 GHz  and 1.50000076 GHz.

“Part 1: Frequency Readout Accuracy” is now complete for the Option 130. Continue with
“Part 2: Marker Count Accuracy.”

Part 2: Marker Count Accuracy
Perform “Part 1: Frequency Readout Accuracy” before performing this procedure.

1. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer to measure the marker count accuracy by pressing the following keys:

F R E Q U E N C Y ]  1.5 IGHz)
&92om
lew) RES BW AUTO  NAN 300 m

(j-1 MK COUNT ON OFF (ON)

More 1 of 2

CNT RES AUTO MAN lOO@
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4. Frequency Readout and Marker Count Accuracy,
HP 8591C, HP 85913, HP 85943, and HP 8594Q

2. Press [PEAK SEARCH), then wait for a count be taken (it may take several seconds).

3. Record the CNTR frequency reading as TR Entry 5 of the performance verification test
record. The reading should be within the limits of 1.4999989 GHz  and 1.5000011 GHz.

4. Change the spectrum analyzer settings by pressing the following keys:

=1(MHz)
[MKRJ MK COUNT ON OFF (ON)

More 1 of 2

CNT RES AUTO MAN 100

5. Press CPEAK  SEARCH), then wait for a count be taken (it may take several seconds).

6. Record the CNTR frequency reading as TR Entry 6 of the performance verification test
record. The reading should be within the limits of 1.49999989 GHz  and 1.50000011 GHz.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 7.

Performance test “2. Frequency Readout Accuracy and Marker Count Accuracy” is now
complete for all other spectrum analyzers.

Additional Marker Count Accuracy Steps for Option 130

7. Set the spectrum analyzer by pressing the following keys:

Isw] RES BW AUTO MAN 300 a
ISPAN)  20 m

8.

9.

10.

11.

12.

Press CPEAK  SEARCH ] on the spectrum analyzer.

Record the MKR frequency reading as TR Entry 7 of the performance verification test
record. The reading should be within the limits of 1.49999989 GHz  and 1.50000011 GHz.

Set the spectrum analyzer by pressing the following keys:

. csw) RES BW AUTO MAN 300
n (SPAN)2m

Press (PEAK SEARCH] [MKR] Mk Track On Off (ON), then wait until the count is
completed (it may take several seconds).

Record the MKR reading as TR Entry 8 of the Performance Test Record. The reading should
be within the limits of 1.49999989 and 1.50000011.

Performance test “2. Frequency Readout Accuracy and Marker Count Accuracy” is now
complete for spectrum analyzers equipped with Option 130.
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5. Frequency Readout and Marker Count Accuracy,
HP 85933, HP 85953, and HP 85963
The frequency readout accuracy of the spectrum analyzer is tested with an input signal of
known frequency. By using the same frequency standard for the spectrum analyzer and the
synthesized sweeper, the frequency reference error is eliminated.

The related adjustments for this performance verification test are:

Sampler Match Adjustment
Frequency Reference Adjustment

Equipment Required
Synthesized sweeper
Adapter, Type N (f) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5, 91 cm (36 in)
Cable, BNC, 122 cm (48 in)

Additional Equipment for Option 026

Adapter, 3.5 mm (f) to 3.5 mm (f)

S Y N T H E S I Z E D  S W E E P E R

GRIEF-
A D A P T E R

APC 3 5 CABLE P

S P E C T R U M
A N A L Y Z E R

Figure 2-6. Frequency Readout Accuracy Test Setup

XD63
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5. Frequency Readout and Marker Count Accuracy, HP 85933, HP 85953, and HP 85963

Procedure
This performance verification test consists of two parts:

Part 1: Frequency Readout Accuracy
Part 2: Marker Count Accuracy

Perform “Part 1: Frequency Readout Accuracy” before “Part 2: Marker Count Accuracy.”

Part 1: Frequency Readout Accuracy

1. Connect the equipment as shown in Figure 2-6. Remember to connect the 10 MHz REF
OUT of the synthesized sweeper to the EXT REF IN of the spectrum analyzer.

Option 026 only: Use the 3.5 mm adapter to connect the cable to the spectrum analyzer
input.

2. Perform the following steps to set up the equipment:

n Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as
follows:

CW . . . . . . . . . . . 1.5 GHz
POWER LEVEL . . . . . . . . . . . . . . . -10 dBm

n Press [PI on the spectrum analyzer, then wait for the preset routine to finish. Set
the spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  1.5 IGHz)

h2om

3. Press (PEAK SEARCH ] on the spectrum analyzer to measure the frequency readout accuracy.

4. Record the MKR frequency reading in the performance verification test record as indicated
in lable 2-2. The reading should be within the limits shown.

5. Change to the next spectrum analyzer span setting listed in Iable 2-2.

6. Repeat steps 3 through 5 for each spectrum analyzer frequency and span setting listed in
Table 2-2.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 7.

“Part 1: Frequency Readout Accuracy” is now complete for all other spectrum analyzers.
Continue with “Part 2: Marker Count Accuracy.”
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5. Frequency Readout and Marker Count Accuracy, HP 85933, HP 85953, and HP 85963

Synthesized
Sweeper

CW Frequency

(MHz)

1 5 0 0

1 5 0 0

1 5 0 0

4000

4000

4000

‘Ihble  2-2. Frequency Readout Accuracy

1 0 1.5

1 1 . 5

20 4.0

10 4.0

1 4.0

Min. TR Entry Max.
Frequency Frequency Frequency

(GHz) @Hz) WW

1 . 4 9 9 1 8

1.49958

1.499968

3.99918

3.99958

3.999968

1.50082

1.50042

1.500032

4.00082

4.00042

4.000032

Stop here for HP 859SE.

~

Stop here for HP 85963.

16000 20 16.0 15.99918 10 16.00082

16000 10 16.0 15.99958 11 1 6 . 0 0 0 4 2

1 6 0 0 0 1 16.0 15.999968 12 16.000032

21000 20 21.0 20.99918 13 21.00082

21000 10 21.0 20.99958 14 21.00042

21000 1 21.0 20.999968 15 21.000032

Additional Frequency Readout Accuracy Steps for Option 130

7. Set the synthesized sweeper CW to 1.5 GHz.

8. Set the spectrum analyzer by pressing the following keys:

9. Press PEAK SEARCH on the spectrum analyzer.

record. The reading should be within the limits of 1.49999924 GHz  and 1.50000076 GHz.

“Part 1: Frequency Readout Accuracy” is now complete for the Option 130. Continue with
“Part 2: Marker Count Accuracy.”
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5. Frequency Readout and Marker Count Accuracy, HP 85933, HP 85953, and HP 85963

Part 2: Marker Count Accuracy
Perform “Part 1: Frequency Readout Accuracy” before performing this procedure.

1.

2.

3.

4.

5.

6.

7.

8.

Press (j-j on the spectrum analyzer, then wait for the preset routine to finish.

Set the spectrum analyzer to measure the marker count accuracy by pressing the following
keys:

FREQUENCY)  1.5 [GHzl
b2om
(Bw) RES BW AUTO  MAN 300 &iTJ

[-FCTN)  MK COUNT ON OFF (ON)

More 1 of 2

CNT RES AUTO HAN lOOa

Press [PEAK SEARCH), then wait for a count be taken (it may take several seconds).

Record the CNTR frequency reading as TR Entry 17 of the performance verification test
record. The reading should be within the limits shown in Table 2-3.

Change the spectrum analyzer settings by pressing the following keys:

=1(MHz)
($iEGEQ MK COUNT ON OFF (ON)

More 1 of 2

CNT RES AUTO MAN 100

Press (PEAK SEARCH), then wait for a count be taken (it may take several seconds).

Record the CNTR frequency reading as TR Entry 18 of the performance verification test
record. The reading should be within the limits shown in ‘Ihble  2-3.

Repeat step 2 through step 7 for each spectrum analyzer setting listed in Table 2-3.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 9.

Performance verification test “Frequency Readout Accuracy and Marker Count Accuracy” is
now complete for all other spectrum analyzers.

Performance Verification Tests 2-15



5. Frequency Readout and Marker Count Accuracy, EIP 85933, HP 85953, and HP 85963

‘able 2-3. Marker Count Accuracy

I
Synthesized Spectrum Analyzer Spectrum Spectrum Analyzer

I 1 Analvzer 1 C o u n t e r 1
CNT MKR Frequency

Sweeper Center
CW Frequency Frequency Span Resolution

MHz GHz MHz HZ Min. (GHz) TR Entry Max. (GHz)

1 5 0 0 1 . 5

1500 1.5

4000 4.0

4000 4.0

If HP 8595E,  stop here.

9000 9.0

9000 9.0

If HP 85963, stop here.

16000 16.0

16000 16.0

21000 21.0

21000 21.0

20 1 0 0 1 . 4 9 9 9 9 8 9 17

1 1 0 1.49999989 18

20 100 3.9999989 19

1 10 3.99999989 20

20 100 8.9999979 21

1 10 8.999999979 22

20 100 15.9999969 23

1 10 15.99999969 24

20 100 20.9999959 25

1 10 20.99999959 26

Additional Marker Count Accuracy Steps for Option 130

9. Set the synthesized sweeper CW to 1.5 GHz.

10. Set the spectrum analyzer by pressing the following keys:

(TTTEmiq  1.5 [GHz)
Isw] RES BW AUTO NAN 300 a

1.5000011

1 . 5 0 0 0 0 0 1 1

4 . 0 0 0 0 0 1 1

4.00000011

9.0000021

9.0000002 1

16.0000031

16.00000031

21.0000041

21.00000041

11. Press [PEAK SEARCH ] on the spectrum analyzer.

12. Record the MKR frequency reading as TR Entry 27 of the performance verification test
record. The reading should be within the limits of 1.49999989 GHz  and 1.50000011 GHz.

13. Set the spectrum analyzer by pressing the following keys:

w m RES BW AUTO NAN 30 IHz)

n (SPAN)2m

14. Press (PEAK SEARCH ] [MKR] Nk Track On Off (ON), then wait until the count is
completed (it may take several seconds).

15. Record the MKR reading as TR Entry 28 of the Performance Test Record. The reading
should be within the limits of 1.49999989 and 1.50000011.

Performance verification test “2. Frequency Readout Accuracy and Marker Count Accuracy” is
now complete for spectrum analyzers equipped with Option 130.
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6. Noise Sidebands, HP 8590 E-Series, HP 8591C,  and HP 8594Q

6. Noise Sidebands,
HP 8590 E-Series, HP 8591C, and HP 8594Q
A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the noise level 10 kHz, 20 kHz, and
30 kHz above and below the carrier. The difference between these two measurements is
compared to specification after the result is normalized to 1 Hz.

There are no related adjustment procedures for this performance test.

Equipment Required

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for 75 Q Input
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 D

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 62 inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R
S I G N A L  G E N E R A T O R

,’ \,

---------
l . 75R INPUT ONLY  ’
L--------J

Figure 2-7. Noise Sidebands Test Setup

xul8ce

Performance Verification Tests 2-17



6. Noise Sidebands, HP 8590 E-Series, HP 8591C, and J3P 8594Q

Procedure
This performance test consists of three parts:

Part 1: Noise Sideband Suppression at 10 kHz
Part 2: Noise Sideband Suppression at 20 kHz
Part 3: Noise Sideband Suppression at 30 kHz

Perform part 1 before performing part 2 or part 3 of this procedure.

A worksheet is provided at the end of this procedure for calculating the noise sideband
suppression.

Part 1: Noise Sideband Suppression at 10 kHz

1. Perform the following steps to set up the equipment:

n Set the signal generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . 500 MHz
OUTPUT LEVEL.. . . . . . . . 0 dBm
AM . . . . . . . . . . OFF
FM . . . . OFF
COUNTER . . . . . INT
RF . . . . . . . . . . . . . . . ON

n Connect the equipment as shown in Figure 2-7.

n Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

FREQUENCY] 500 [MHz)
L10m

2.

3.

Press the following spectrum analyzer keys to measure the carrier amplitude.

[ P E A K  S E A R C H )

[MKRFCTN)  MK TRACK OK OFF (ON)
ISPAN_)200IkHz)
CBwJlIkHz)
VID BW AUTO MAN 30 a

(j-1 MK TRACK ON OFF (OFF)
@xTiiF-

Wait for the completion of a sweep, then press [PEAK SEARCH].

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Carrier
Amplitude.

Press the following spectrum analyzer keys to measure the noise sideband level at + 10 kHz:

MARKER A 10 m

IIV1KR] MARKER NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at + 10 kHz.
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6. Noise Sidebands, HP 8590 E-Series, EIP 8591C,  and HP 8594Q

4. Press the following spectrum analyzer keys to measure the noise sideband level at -10 kHz:

[PEAK  S E A R C H )

MARKER A -100

(MKR)  MhRKER  NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at -10 kHz.

5. Record the more positive value, either Noise Sideband Level at + 10 kHz or Noise Sideband
Level at -10 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level.

6. Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 10 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level - Carrier Amplitude

7. Record the Noise Sideband Suppression at 10 kHz in the performance verification test record
as TR Entry 1. The suppression should be s-60 dBc.

Part 2: Noise Sideband Suppression at 20 kHz

1.

2.

3.

4.

5.

Press the following spectrum analyzer keys to measure the noise sideband level at +20 kHz:

m MARKER A 20 (kHz)

MARKER NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at +20 kHz.

Press the following spectrum analyzer keys to measure the noise sideband level at -20 kHz:

[PEAK  S E A R C H )

MARKER A -20 @FJ

IIV1KR) MARKER NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at -20 kHz.

Record the more positive value, either Noise Sideband Level at +20 kHz or Noise Sideband
Level at -20 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level.

Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 20 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level - Carrier Amplitude

Record the Noise Sideband Suppression at 20 kHz in the performance verification test record
as TR Entry 2. The suppression should be s-70 dBc.
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6. Noise Sidebands, HP 8590 E-Series, EIP 8591C, and HP 8594Q

Part 3: Noise Sideband Suppression at 30 kHz

1. Press the following spectrum analyzer keys to measure the noise sideband level at + 30 kHz:

INIKR) MARKER A 30 IkHz)

MARKER NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at +30 kHz.

2. Press the following spectrum analyzer keys to measure the noise sideband level at -30 kHz:

[ P E A K  S E A R C H ]

MARKER A -30 m

m MARKER NORMAL

Record the MKR amplitude reading in the Noise Sideband Worksheet as the Noise Sideband
Level at -30 kHz.

3. Record the more positive value, either Noise Sideband Level at +30 kHz or Noise Sideband
Level at -30 kHz from the Noise Sideband Worksheet as the Maximum Noise Sideband
Level.

4. Subtract the Carrier Amplitude from the Maximum Noise Sideband Level at 30 kHz using the
equation below.

Noise Sideband Suppression = Maximum Noise Sideband Level - Carrier Amplitude

5. Record the Noise Sideband Suppression at 30 kHz in the performance verification test record
as TR Entry 3. The suppression should be s-75 dBc.

Noise Sideband Worksheet

Description Measurement

Carrier Amplitude dBm or dBmV

Noise Sideband Level at + 10 kHz dBm OT dBmv

Noise Sideband Level at - 10 kHz dBm  OT dBmv

Maximum Noise Sideband Level at f10 kHz dBm  OT dBmv

Noise Sideband Level at + 20 kHz dBm  OT dBmv

Noise Sideband Level at -20 kHz dBm  OT dBmv

Maximum Noise Sideband Level at f20 kHz dBm  OT dBmv

Noise Sideband Level at + 30 kHz dBm  or dBmv

Boise Sideband Level at -30 kHz dBm  OT dBmv

daximum  Noise Sideband Level at 4130 kHz dBm  OT dBmv

Note that the resolution bandwidth is normalized to 1 Hz as follows:

1 Hz noise-power = (noise-power in dBc) - (10 x log[RBW])

For example, -60 dBc in a 1 kHz resolution bandwidth is normalized to -90 dBc/Hz.
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7. System Related Sidebands, HP 8590 E-Series, HP 8591C,  and HP 8594Q .

7. System Related Sidebands,
HP 8590 E-Series, HP 8591C, and HP 8594Q
A 500 MHz CW signal is applied to the input of the spectrum analyzer. The marker functions
are used to measure the amplitude of the carrier and the amplitude of any system related
sidebands >30 kHz above and below the carrier. System related sidebands are any internally
generated line related, power supply related or local oscillator related sidebands.

There are no related adjustment procedures for this performance test.

Equipment Required

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for 75 fl Input
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 Q

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R
S I G N A L  G E N E R A T O R

k TYPE  N CABLE ASSEMBLY

---------
1 * 75R INPUT ONLY l
,--------I

iJ
RF OUTPUT

Figure 2-8. System Related Sidebands Test Setup

xu111ce
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7. System Related Sidebands, HP 8590 E-Series, EIP 8591C, and HP 8594Q

Procedure

1. Perform the following steps to set up the equipment:

n Set the signal generator controls as follows:

FREQUENCY . . . . . . . . . . . 500 MHz
OUTPUT LEVEL . . . . . . . 0 dBm
AM . . . . . . . . . . . . . . . . OFF
FM . . . . . . . . . . . . . . . . . . OFF
COUNTER . . . . . . . . . . . . . INT
RF . . . . . . . . . . . ON

H Connect the equipment as shown in Figure 2-8.

Option 026 only: Use the APC adapter to connect the cable to the spectrum analyzer
input.

n Press CPRESETJ  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  500 IhnHz]
&@10m

2. Set the spectrum analyzer to measure the system related sideband above the signal by
performing the following steps:

n Press the following keys:

[ P E A K  S E A R C H ]

(j’j- MK TRACK ON OFF (ON)
LSPAN)  200 m
Wl(kHz)
VID BW AUTO NAM 300

Allow the spectrum analyzer to stabilize for approximately 1 minute. Then press the
following keys:

[MKR- MK TRACK OM  OFF (OFF)

[FREQUENCY) CF STEP AUTO MAM 130 IkHz)

n Press @iXG)  and wait for the completion of the sweep. Press CPEAK  SEARCH), then
MARKER A.

n Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]

CJD (step-w  key)
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7. System Related Sidebands, HP 8590 E-Series, HP 8591C,  and HP 8594Q

3. Measure the system related sideband above the signal by pressing @ZX’F] on the spectrum
analyzer. Wait for the completion of a new sweep, then press PEAK  SEARCH].

4. Record the Marker-A Amplitude as TR Entry 1 of the performance verification test record.

The system related sideband above the signal should be c-65 dB.

5. Set the spectrum analyzer to measure the system related sideband below the signal by
pressing the following spectrum analyzer keys:

m (step-down key)
a (step-down key)

6. Measure the system related sideband below the signal by pressing @ZFZFSWP).  Wait for the
completion of a new sweep, then press CPEAK  SEARCH).

Record the Marker-A Amplitude as TR Entry 2 of the performance verification test record.

The system related sideband below the signal should be c-65 dB.
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8. Frequency Span Readout Accuracy,
HP 85913 and HP 8591C
For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The spectrum analyzer marker functions are used to measure this
frequency difference and the marker reading is compared to the specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Synthesizer/level generator
Signal generator
Power splitter
Adapter, Type N (m) to Type N (m)
Adapter, Type N (f) to APC 3.5 (f)
Cable, Type N, 183 cm (72 in)
Cable, Type N, 152 cm (60 in)

Additional Equipment for 75 Cl Input

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 D

Procedure
This performance test consists of two parts:

Part 1: 1800 MHz Frequency Span Readout Accuracy
Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accuracy

Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before “Part 2: 10.1 MHz to
10 kHz Frequency Span Readout Accuracy. ”

Part 1: 1800 MHz Frequency Span Readout Accuracy
1. Connect the equipment as shown in Figure 2-9. Note that the power splitter is used as a

combiner.

2. Press t-1 on the spectrum analyzer, then wait for the preset routine to finish.

3. Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . . . . . . . .1700 MHz
POWER LEVEL . . . . . . .-5 dBm

4. On the signal generator, set the controls as follows:

FREQUENCY (LOCKED MODE) . . . . 200 MHz
CW OUTPUT . . . . . . . . . 0 dBm
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8. Frequency Span Readout Accuracy, HP 85913 and HP 8591C

Caution Use only 75 Q cables, connectors, or adapters on instruments with 75 Q inputs,
or damage to the input connector will occur.

RF  OUTPUT

A D A P T E R

El

; L O S S
,  ADAPTER U’;

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R
S I G N A L  G E N E R A T O R

,’ \

L-----Vix ADAPTER

P O W E R  S P L I T T E R

/ \
TYPE  N CABLE ASSEMBLY TYPE  N CABLE ASSEMBLY

---------
I * 750  INPUT ONLY  ’
L--------l

Figure 2-9. 1800 MHz Frequency Span Readout Accuracy Test Setup

XUllZCe

5. Adjust the spectrum analyzer center frequency, if necessary, to place the lower frequency on
the second vertical graticule line (one division from the left-most graticule line).

6. On the spectrum analyzer, press (SGL]. Wait for the completion of a new sweep, then
press the following keys:

( P E A K  S E A R C H ]  MARKER d NEXT PEAK

The two markers should be on the signals near the second and tenth vertical graticule lines
(the first graticule line is the left-most).

7. Press MARKER A , then continue pressing NEXT PK RIGHT until the marker A is on the
right-most signal (1700 MHz).

8. Record the MKR A frequency reading as TR Entry 1 of the performance verification test
record.

The MKR reading should be within the 1446 MHz and 1554 MHz.
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8. Frequency Span Readout Accuracy, HP 85913 and HP 8591C

Caution Use only 75 fl cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E R / L E V E L
G E N E R A T O R

m&

A D A P T E R

S P E C T R U M  A N A L Y Z E R

,’ \

po@o@oc3 @O@,
- I

RF OUiPlJT

/

P O W E R  S P L I T T E R

S I G N A L  G E N E R A T O R

TYPE  N CABLE ASSEMBLY TYPE  N CABLE ASSEMBLY

---
i-+ 75; lN;U;  ONLY  ’
---------I

xul9ce

Figure Z-10. 10.1 MHz to 10 kHz Frequency Span Readout Accuracy Test Setup
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8. Frequency Span Readout Accuracy, HP 85913 and HP 8591C

Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accuracy
Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before performing this
procedure. An additional step to measure the frequency span accuracy at 1 kHz is included for
spectrum analyzers equipped with Option 130.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Connect the equipment as shown in Figure 2-10. Note that the power splitter is used as a
combiner.

Press (PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

FREQUENCY) 70 [MHz)
& 10.1 (MHz)

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . .74 MHz
POWER LEVEL . . . . . . . . . . . . . -5 dBm

Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . 66 MHz
AMPLITUDE . . . . . . . . . . 0 dBm

Adjust the spectrum analyzer center frequency to center the two signals on the display.

On the spectrum analyzer, press (-1. Wait for the completion of a new sweep, then
press the following keys:

[ P E A K  S E A R C H )  MARKER  d NEXT PEAK

The two markers should be on the signals near the second and tenth vertical graticule lines
(the first graticule line is the left-most).

Record the MKR-A frequency reading in the performance test record as TR Entry 2. The
MKR-A frequency reading should be within the limits shown.

Press INIKR), More 1 of 2 , then MARKER ALL OFF on the spectrum analyzer.

Change to the next equipment settings listed in Table  2-4.

On the spectrum analyzer, press (sGLJ  Wait for the completion of a new sweep, then
press the following keys:

CPEAK  S E A R C H )  MARKER  A NEXT PEAK

Record the MKR-A frequency reading in the performance test record.

Repeat steps 8 through 11 for the remaining spectrum analyzer span settings

listed in Table  2-4.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 13.

Performance test “6. Frequency Span Readout Accuracy” is now complete for all other
spectrum analyzers.

Performance Verification Tests 2-27



8. Frequency Span Readout Accuracy, HP 85913 and HP 8591C

Additional Steps for Option 130

13. Set the spectrum analyzer to measure the frequency span accuracy at 1 kHz by pressing
the following keys:

INIKR) More 1 of 2 MARKER ALL OFF
Isw]30IHz)

14. Change to the next spectrum analyzer span setting listed in ‘&ble 2-4. Be sure to set the
synthesized sweeper CW and synthesizer/level generator frequencies as shown in the table.

15. On the spectrum analyzer, press @Y’GQ.  Wait for the completion of a new sweep, then
press the following keys:

( P E A K  S E A R C H )  MARKER  n NEXT PEAK

16. Record the MKR-A frequency reading in the performance test record as TR Entry 8.

Performance test “6. Frequency Span Readout Accuracy” is now complete for the Option 130.

Spectrum Analyzer
Span Setting

10.10 MHz

10.00 MHz

100.00 kHz

99.00 kHz

10.00 kHz

1 .OO kHzl

300.00 Hz1 ) *

‘Ihble  2-4. Frequency Span Readout Accuracy

t Synthesizer/Level
Generator
Frequency

MHz

66.000

66.000

69.960

69.960

69.996

69.9996

69.99988

Synthesized Sweeper
Frequency

MKR-A Reading

MHz Min.

74.000 7.70 MHi

74.000 7.80 MHZ

70.040 78.00 kHz

70.040 78.00 kHz

70.004 7.80 kHz

70.0004 0.78 kHz

70.00012 225.00 Hz

1 For Option 130 only. See steps 13 through 16.

2 This is not a spectrum analyzer specification; however, the 300 Hz span is tested to f5 % to keep
the narrow bandwidth accuracy and residual FM measurement uncertainty at a minimum. If the
300 Hz span accuracy is >5% the additional measurement uncertainty may need to be included for
the bandwidth accuracy and residual FM measurement uncertainties.

l’R Entry Max.

8.30 MHz

8.20 MHz

82.00 kHz

82.06 kHz

8.20 kHz

0.82 kHz

255.00 Hz
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9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 85949

9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q
For testing each frequency span, two synthesized sources are used to provide two
precisely-spaced signals. The spectrum analyzer marker functions are used to measure this
frequency difference and the marker reading is compared to the specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Synthesizer/level generator
Signal generator
Power splitter
Adapter, Type N (m) to Type N (m)
Adapter, Type N (f) to APC 3.5 (f)
Cable, Type N, 183 cm (72 in)
Cable, Type N, 152 cm (60 in) or
Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

RF OUTPUT
RF OUTPUT

APC 3.5 CABLE ASSY

POWER SPL I  TTER

Figure 2-11. 1800 MHz Frequency Span Readout Accuracy Test Setup
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9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, EIP 85953, EIP 85963, and HP 8594Q

Procedure
This performance verification test consists of two parts:

Part 1: 1800 MHz Frequency Span Readout Accuracy
Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accuracy

Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before “Part 2: 10.1 MHz to
10 kHz Frequency Span Readout Accuracy. ”

S Y N T H E S I Z E D  S W E E P E R

A’ \

/ijEjggg\

I.0 0 0 0 0 0 000 OODOO @ r
-

RF OUTPUT r
S P E C T R U M  A N A L Y Z E R

A D A P T E R

XA66

P O W E R  S P L I T T E R

TYPE  N CABLE ASSEMBLY TYPE  N CABLE ASSEMBLY

Figure 2-12. For ELP 85943 and HP 8594Q Only - Frequency Span Readout Test Setup
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9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, HP 85953, HP 8596E, and HP 8594Q

Part 1: 1800 MHz Frequency Span Readout Accuracy

1. Connect the equipment as shown in Figure 2-11, Figure 2-12 for HP 85943 and HP 8594Q.
Note that the power splitter is used as a combiner.

2. Press CPRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y ]  900 ( M H z )

b 1800 (MHz)

3. Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1700 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -5  dBm

4. On the signal generator, set the controls as follows:

5.

6.

FREQUENCY (LOCKED MODE) . . . . . . . . . . . 200 MHz
CW OUTPUT . . . . . . . . . . . . . . . . 0 dBm

Adjust the spectrum analyzer center frequency, if necessary, to place the lower frequency on
the second vertical graticule line (one division from the left-most graticule line).

On the spectrum analyzer, press c-1. Wait for the completion of a new sweep, then
press [PEAK sEARctiJ  C-1 (-1.

The two markers should be on the signals near the second and tenth vertical graticule lines
(the first graticule line is the left-most).

7.

8.

Press MARKER A , then continue pressing NEXT PK RIGHT . The marker A should be on the
right-most signal.

Record the MKR A frequency reading as TR Entry 1 of the performance verification test
record.

The MKR reading should be within the 1446 MHz and 1554 MHz.

S Y N T H E S I Z E R / L E V E L
G E N E R A T O R

S P E C T R U M  A N A L Y Z E R S Y N T H E S I Z E D  S W E E P E R

=.
0 ==f Ih

(5 o-0

cl A D A P T E R
A D A P T E R A

APC 3.5 CABLE ASSY

P O W E R  S P L I T T E R

Figure 2-13. 10.1 MHz to 10 kHz Frequency Span Readout Accuracy Test Setup
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9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

Part 2: 10.1 MHz to 10 kHz Frequency Span Readout Accuracy
Perform “Part 1: 1800 MHz Frequency Span Readout Accuracy” before performing this
procedure. An additional step to measure the frequency span accuracy at 1 kHz is included for
spectrum analyzers equipped with Option 130.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Connect the equipment as shown in Figure 2-13. Note that the power splitter is used as a
combiner.

Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  70 m
b 10.1 (MHz)

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . .74 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . -5 dBm

Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . 66 MHz
AMPLITUDE . . . . . . . . . . 0 dBm

Adjust the spectrum analyzer center frequency to center the two signals on the display.

On the spectrum analyzer, press C-1. Wait for the completion of a new sweep, then
press the following keys:

[ P E A K  SEARCHJ  MARKER  A NEXT PEAK

The two markers should be on the signals near the second and tenth vertical graticule lines
(the first graticule line is the left-most).

Record the MKR-A frequency reading in the performance verification test record as TR
Entry 2. The MKR-A frequency reading should be within the limits shown.

Press (MKR),  MARKER 1 ON OFF (OFF) on the spectrum analyzer.

Change to the next equipment settings listed in Iable 2-5.

On the spectrum analyzer, press [SGL]. Wait for the completion of a new sweep, then
press the following keys:

( P E A K  S E A R C H ]  MARKER  A NEXT PEAK

Record the MKR-A frequency reading in the performance verification test record.

Repeat steps 8 through 11 for the remaining spectrum analyzer span settings listed in
‘Ihble 2-5.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 13.

Performance verification test “Frequency Span Readout Accuracy” is now complete for all
other spectrum analyzers.
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9. Frequency Span Readout Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

Additional Steps for Option 130

13. Set the spectrum analyzer to measure the frequency span accuracy at 1 kHz by pressing
the following keys:

m More 1 of 2 MARKER ALL OFF
Isw) 300

If necessary, adjust the center frequency to display the two signals.

14. Change to the next spectrum analyzer span setting listed in ‘Ittble 2-5. Be sure to set the
synthesized sweeper CW and synthesizer/level generator frequencies as shown in the table.

15. On the spectrum analyzer, press @T’G@SWP).  Wait for the completion of a new sweep, then
press the following keys:

[ P E A K  S E A R C H ]  MARKER  A NEXT PEAK

16. Record the MKR-A frequency reading in the performance verification test record.

17. Repeat steps 14 and 15 for the 300 Hz spectrum analyzer span setting.

18. Verify that the 300 Hz span setting is within 225 Hz to 255 Hz.

Performance verification test “Frequency Span Readout Accuracy” is now complete for the
Option 130.

‘Ihble 2-5. Frequency Span Readout Accuracy

3pectrum  Analyzer Synthesizer/Level Synthesized Sweeper
Span Setting Generator Frequency

Frequency

MKR-A Reading

MHz MHz Min. TR Entry Max.

10.10 MHz 66.000 74.000 7.70 MHz 2 3.30 MHz

10.00 MHz 66.000 74.000 7.80 MHz 3 8.20 MHz

100.00 kHz 69.960 70.040 78.00 kHz 4 82.00 kHz

99.00 kHz 69.960 70.040 78.00 kHz 5 82.00 kHz

10.00 kHz 69.996 70.004 7.80 kHz 6 8.20 kHz

1 .OO kHzl 69.9996 70.0004 0.78 kHz 7 0.82 kHz

300.00 Hzl,* 69.99988 70.00012 225.00 Hz 8 255.00 Hz

1 For Option 130 only. See steps 13 through 16.

2 This is not a spectrum analyzer specification; however, the 300 Hz span is tested to f5 % to keep
the narrow bandwidth accuracy and residual FM measurement uncertainty at a minimum. If the
300 Hz span accuracy is >5% the additional measurement uncertainty may need to be included for
the bandwidth accuracy and residual FM measurement uncertainties.
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10. Residual FM,
HP 85913 and HP 8591C
This test measures the inherent short-term instability of the spectrum analyzer LO system.
With the analyzer in zero span, a stable signal is applied to the input and slope-detected on
the linear portion of the IF bandwidth filter skirt. Any instability in the LO transfers to the
IF signal in the mixing process. The test determines the slope of the IF filter in Hz/dB  and
then measures the signal amplitude variation caused by the residual FM. Multiplying these two
values yields the residual FM in Hz. The narrow bandwidth options use a 300 Hz span. This
span is not specified, however, it is tested in “Frequency Span Accuracy. ”

There are no related adjustment procedures for this performance test.

Equipment Required

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for 75 Q Input

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 61

Caution Use only 75 62 cables, connectors, or adapters on instruments with 75 61 inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R

; M I N I M U M
,  L O S S

;

,  A D A P T E R R’!

S I G N A L  G E N E R A T O R

c’
\

I

opo@o@oo @O@

7
RF OUTPUT

L
TYPE  N CABLE ASSEMBLY

I---------,
* 750  INPUT ONLY

L --------I

Figure 2-14. Residual FM Test Setup

xu11Oce
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10. Residual FM, HP 85913 and HP 8591C

Procedure
This performance test consists of two parts:

Part 1: Residual FM
Part 2: Residual FM Measurement for Option 130

Perform part 2 in addition to part 1 only if your spectrum analyzer is equipped with
Option 130. All other spectrum analyzers only perform part 1.

Part 1: Residual FM

Determining the IF Filter Slope

1. Connect the equipment as shown in Figure 2-14.

2. Set the signal generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . .500 MHz
CW OUTPUT . . . . . . . . . . . . -10 dBm
CW OUTPUT (75 D input only) . . . . . . . . . . -4 dBm

3. Press L-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(m) 500 m
(SPAN)10

75 Cl input Only: Press [AMPLITUDE_),  Mare 1 of 2, Amptd Units , then d3m.

(pGiKE--90
SCALE LOG LIN (LOG) 1 IdB)
lBW)l(kHz)

4. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

(jj- MK TRACK ON OFF (ON)
m 100

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

[MKR] MARKER +REF LVL

IrV1KR)  MARKER 1 ON OFF (OFF)

5. On the spectrum analyzer, press the following keys:

(SGL)
[ P E A K  S E A R C H )  MARKER  A

If you have difficulty achieving the fO.l dB setting, then make the following spectrum
analyzer settings:

ISPAN)5IkHz)
m VID BW AUTO MAN 30 IHz)
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10. Residual FM, HP 85913 and HP 8591C

6. Rotate the spectrum analyzer knob counterclockwise until the MKR-A amplitude reads
- 1 dB *O. 1 dB. Press MARKER A . Rotate the knob counterclockwise until the MKR-A
amplitude reads -4 dB fO.l dB.

7. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record the result
below:

Slope Hz/ dB

Measuring the Residual FM

8* On the spectrum analyzer, press (MKRI,  More 1 of 2, MARKER ALL OFF, SPEAK  SEARCH),

then MARKER A . Rotate the knob counterclockwise until the MKR-A amplitude reads
-3 dB 50.1 dB.

9. On the spectrum analyzer, press the following keys:

(MKR)  MARKER NORMAL

C-1 MARKER -+CF
(SGL)
lew) VIII BW AUTO MAN 1 m
(SPAN)OIHz)
@7EF- 100 Cms)

Press @iX@].

Note The displayed trace should be about three divisions below the reference level.
If it is not, press (TRIG), SWEEP CONT SGL (CONT), CFREQUENCY],  and use the
knob to place the displayed trace about three divisions below the reference
level. Press C-1.

10. On the spectrum analyzer, press (j-1, MORE 1 of 2 , MARKER +PK-PK . Read the
MKR-A amplitude, take its absolute value, and record the result as the Deviation.

Deviation dB

11. Calculate the Residual FM by multiplying the Slope recorded in step 7 by the Deviation
recorded in step 10.

Record this value as TR Entry 1 of the performance verification test record. The residual
FM should be less than 250 Hz.

If you are testing a spectrum analyzer equipped with Option 130 continue with “Part 2:
Residual FM Measurement for Option 130.” The performance test, “4. Residual FM,” is now
complete for all other spectrum analyzers.
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10. Residual FM, HP 85913 and HP 8591C

Part 2: Residual FM Measurement for Option 130
The following procedure is an additional test for testing the residual FM of spectrum analyzers
equipped with Option 130. Perform “Part 1: Residual FM” before performing this procedure.

Determining the IF Filter Slope

1. Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

CFRE9UENCY)  500 (MHz)
ISPAN)lLMHz)

75 Q input Only: Press C-j, More 1 of 3, Amptd Units , then dBm.

[@iKiTim) -9 [dBm)
SCALE LOG LIN (LOG) 1 @

2. On the spectrum analyzer, press the following keys:

(PEAK S E A R C H )

(-) ME TRACK ON OFF (ON)
[SPAN) 300 IHz)

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

(j-1 MARKER +REF LVL

INIKR) MARKER 1 ON OFF (OFF)
(EFiJ  301Hz)
pEi%F)

Wait for the completion of a new sweep.

3. On the spectrum analyzer, press [PEAK SEARCH), MARKER Q .

4. Rotate the spectrum analyzer knob counterclockwise until the MKR-A amplitude reads
-1 dB &0.2 dB. Press MARKER D . Rotate the knob counterclockwise until the MKR-A
amplitude reads -4 dB f0.3 dB.

5. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB.  Record the result
below:

Slope Hz/ dB
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10. Residual FM, HP 8591E and HP 8591C

Measuring the Residual FM

6. On the spectrum analyzer, press the following keys:

(TRIG) SWEEP CONT  XL (CONT)

(MKR)  MARKER 1 ON OFF (OFF)

(SPAN) ZERO SPAN

CSWEEP)  SWP TIME AUTO MAN 300 (XJ

7. On the spectrum analyzer, press (FREQUENCY ) .

8. Rotate the spectrum analyzer knob until the displayed trace is approximately 3 divisions
below the reference level, then press C-1.

g. On the spectrum analyzer, press (-1, More 1 of 2 , MARKER +PK-PK . Read the
MKR-A amplitude, take its absolute value, and record the result as the Deviation.

Deviation dB

10. Calculate the Residual FM by multiplying the Slope recorded in step 5 by the Deviation
recorded in step 9.

Record this value as TR Entry 2 of the performance verification test record. The residual
FM should be less than 30 Hz.

The performance test, “Residual FM,” is now complete.
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11. Residual FM, HP 85933, EIP 85943, HP 85953, HP 85963, and FIP 85946

11. Residual FM,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q
This test measures the inherent short-term instability of the spectrum analyzer LO system.
With the analyzer in zero span, a stable signal is applied to the input and slope-detected on
the linear portion of the IF bandwidth filter skirt. Any instability in the LO transfers to the
IF signal in the mixing process. The test determines the slope of the IF filter in Hz/dB and
then measures the signal amplitude variation caused by the residual FM. Multiplying these two
values yields the residual FM in Hz. The narrow bandwidth options use a 300 Hz span. This
span is not specified, however, it is tested in “Frequency Span Accuracy. ”

There are no related adjustment procedures for this performance test.

Equipment Required

Signal generator
Cable, Type N, 183 cm (72 in)

Additional Equipment for Option 026
Adapter, APC 3.5 (f) to Type N (f)

Procedure
This performance verification test consists of two parts:

Part 1: Residual FM
Part 2: Residual FM Measurement for Option 130

Perform part 2 in addition to part 1 only if your spectrum analyzer is equipped with
Option 130. All other spectrum analyzers only perform part 1.

Part 1: Residual FM

Determining the IF Filter Slope

1. Connect the equipment as shown in Figure 2-15.

2. Set the signal generator controls as follows:

FREQUENCY . . . . . . . . 500 MHz
CW OUTPUT . _. . . . . . . . . _. -10 dBm

3. Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

@iFiieq-9~
SCALE LOG LIN (LOG) 1 kdB)
LBW)l(kHz)
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11. Residual FM, HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

4. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

(-) MK
(SPAN) 100

TRACK ON OFF (ON)

S I G N A L  G E N E R A T O R

RF OUTPUT

i

SPECTRUM ANALYZER

TYPE  N CABLE  ASSEMBLY

Figure 2-15. Residual FM Test Setup

XD64

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

C-1 MARKER +REF LVL

m MARKER 1 ON OFF (OFF)

5. On the spectrum analyzer, press the following keys:

(SGL)
[ P E A K  S E A R C H ]  MARKER  A

If you have difficulty achieving the *to.1 dB setting, then make the following spectrum
analyzer settings:

=5(kHz)
m VID BW AUTO MAN 30 CHz)

6. Rotate the spectrum analyzer knob counterclockwise until the MKR-A amplitude reads
- 1 dB *O. 1 dB. Press MARKER A . Rotate the knob counterclockwise until the MKR-A
amplitude reads -4 dB fO.l dB.

7. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record the result
below:

Slope Hz/ dB
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11. Residual FM, HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

Measuring the Residual FM

8. On the spectrum analyzer, press (MKR),  More I of 2 , MARKER ALL OFF ,CPEAK  SEARCH),

then MARKER A . Rotate the knob counterclockwise
-3 dB fO.l dB.

9. On the spectrum analyzer, press the following keys:

(MKR)  MARKER NORMAL

[MKR- MARKER +XF
@ZEiF)
Isw) VID BW AUTO MAN lm
ISPAN)OIHz)
[!]lOO(ms)

Press@XZj.

until the MKR-A amplitude reads

Note The displayed trace should be about three divisions below the reference level.
If it is not, press (TRIG), SWEEP CONT SGL (CONT), ~FREQUENCY),  and use the
knob to place the displayed trace about three divisions below the reference
level. Press C-1.

10. On the spectrum analyzer, press I-1, More 1 of 2 , MARKER +PK-PK  . Read the
MKR-A amplitude, take its absolute value, and record the result as the Deviation.

Deviation dB

11. Calculate the Residual FM by multiplying the Slope recorded in step 7 by the Deviation
recorded in step 10.

Record this value as TR Entry 1 of the performance verification test record. The residual
FM should be less than 250 Hz.

If you are testing a spectrum analyzer equipped with Option 130 continue with “Part 2:
Residual FM Measurement for Option 130.” The performance verification test, “4. Residual
FM,” is now complete for all other spectrum analyzers.
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11. Residual FM, HP 85933, HP 85943, HP 85953, HP 85963, and HP 85946

Part 2: Residual FM Measurement for Option 130
The following procedure is an additional test for testing the residual FM of spectrum analyzers
equipped with Option 130. Perform “Part 1: Residual FM” before performing this procedure.

Determining the IF Filter Slope

1. Press CPRESET]  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  500 IIV1Hz)
LlW
[AMPLITUDE)--90
SCALE LOG LIN (LOG)la

2. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H )

fjj] MK TRACK OM OFF (ON)

ISPAN)  300 (Hz)

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

(jj-) MARKER +REF LVL

LMKR)  MARKER 1 ON OFF (OFF)

FE!?S G L  S W P

Wait for the completion of a new sweep.

3. On the spectrum analyzer, press (PEAK SEARCH), MARKER D .

4. Rotate the spectrum analyzer knob counterclockwise until the MKR-A amplitude reads
-1 dB &0.2 dB. Press MARKER A . Rotate the knob counterclockwise until the MKR-A
amplitude reads -4 dB 1tO.3  dB.

5. Divide the MKR-A frequency in hertz by the MKR-A amplitude in dB to obtain the slope of
the resolution bandwidth filter. For example, if the MKR-A frequency is 1.08 kHz and the
MKR-A amplitude is 3.92 dB, the slope would be equal to 275.5 Hz/dB. Record the result
below:

Slope Hz/ dB
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11. Residual FM, HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

Measuring the Residual FM

6. On the spectrum analyzer, press the following keys:

(TRIG) SWEEP CONT SGL (CONT)

INIKR) MARKER 1 ON OFF (OFF)

m ZERO SPAN

(-1 SWP TIME AUTO MAN 300 [m31

7. On the spectrum analyzer, press [FREQUENCY ) .

8. Rotate the spectrum analyzer knob until the displayed trace is approximately 3 divisions
below the reference level, then press (-1.

9. On the spectrum analyzer, press CMKR],  More 1 of 2 , MARKER +PK-PK . Read the
MKR-A amplitude, take its absolute value, and record the result as the Deviation.

Deviation dB

10. Calculate the Residual FM by multiplying the Slope recorded in step 5 by the Deviation
recorded in step 9.

Record this value as TR Entry 2 of the performance verification test record. The residual
FM should be less than 30 Hz.

The performance verification test, “Residual FM, ” is now complete.
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12. Sweep Time Accuracy,
HP 8590 E-Series, HP 8591C, and HP 8594Q
This test uses a synthesizer function generator to amplitude modulate a 500 MHz CW signal
from another signal generator. The spectrum analyzer demodulates this signal in zero span to
display the response in the time domain. The marker delta frequency function on the spectrum
analyzer is used to read out the sweep time accuracy.

If you are testing a spectrum analyzer equipped with Option 101, perform “Fast Time Domain
Sweeps” in addition to this procedure.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/function generator
Signal generator
Cable, Type N, 152 cm (60 in)
Cable, BNC, 120 cm (48 in)

Additional Equipment for 75 fl Input

Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 61

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R S Y N T H E S I Z E R

‘I

; A D A P T E R
I
I
,  M I N I M U M
,  L O S S
,  A D A P T E R

L - - - -

TYPE  N CABLE ASSEMBLY

- - - - - - - - -
I l 75R INPUT ONLY

I
---------1

Figure 2-16. Sweep Time Accuracy Test Setup
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12. Sweep Time Accuracy, HP 8590 E-Series, HP 8591C,  and HP 8594Q

Procedure
If you are testing a spectrum analyzer equipped with Option 101, perform “Fast Time Domain
Sweeps, ” in addition to this test.

1. Set the signal generator to output a 500 MHz, -10 dBm, CW signal. Set the AM and FM
controls to off.

75 Q input Only: Set the output to -4 dBm.

2. Set the synthesizer/function generator to output a 500 Hz, +5 dBm triangle waveform
signal.

3. Connect the equipment as shown in Figure 2-16.

4. Press I-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

msm
M H z

[PEAK  S E A R C H )

(MKRJ  MK TRACK ON OFF (ON)
ISPAN)  50 m

Wait for the AUTO ZOOM routine to finish. Press m), then ZERO SPAN ,

Press the following spectrum analyzer keys:

(SWEEP) 20 @
(--I SCALE LOG LIN (LIN)

Adjust signal amplitude for a midscreen display.

5. Set the signal generator AM switch to the AC position.

6. On the spectrum analyzer, press m then VIDEO . Adjust the video trigger so that the
spectrum analyzer is sweeping.

7. Press CsGLJ.  After the completion of the sweep, press SPEAK  SEARCH). If necessary, press
NEXT PK LEFT until the marker is on the left-most signal. This is the “marked signal.”

8. Press (MARKER DELTA) and press NEXT PK RIGHT 8 times so the marker delta is on the eighth
signal peak from the “marked signal. ”

Record the marker A reading in the performance verification test record.

9. Repeat steps 7 through 9 for the remaining sweep time settings listed in Table 2-6.

‘Ihble  2-6. Sweep Time Accuracy

100 ms 100.0 Hz 2

IS 10.0 Hz 3

10 s 1.0 Hz 7.7 s 4

Maximun-
Reading

16.6 ms

83.0 ms

830.0 ms

8.3 s
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A 50 MHz CW signal is applied to the INPUT 50 62 of the analyzer through two step attenuators.
The attenuators increase the effective amplitude range of the source. The amplitude of the
source is decreased in 10 dB steps and the analyzer marker functions are used to measure the
amplitude difference between steps. The source’s internal attenuator is used as the reference
standard. The test is performed in both log and linear amplitude scales.

The related adjustment for this performance test is “Log and Linear Amplitude Adjustment.”

Equipment Required

Synthesizer/level generator
Attenuator, 1 dB step
Attenuator, 10 dB step
Cable, BNC, 122 cm (48 in)
Cable, BNC, 20 cm (9 in)
Adapter, Type N (m) to BNC (f)
Adapter, BNC (m) to BNC (m)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for 75 Q Input
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 9

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.
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S P E C T R U M  A N A L Y Z E R S Y N T H E S I Z E R / L E V E L
G E N E R A T O R

r----- INPUT 5Ofl

/’
\

- 5on
g; ;;K&  ; ; 000  pg @-.

: 00 (300 0
00 000  000 q 0 00

/

A T T E N U A T O R

---__---_
1 * 75fl  INPUT ONLY  ’
b--------J

Figure 2-17. For HP 85913 Only - Scale Fidelity Test Setup
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GENERATOR

c’
\

I
I/ 0; EB D&B p; ES B ; g 000 0 8;; 00 0 500

S P E C T R U M  A N A L Y Z E R
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Figure 2-18. Scale Fidelity Test Setup
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Procedure

Log Scale
1. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 10 dBm
AMPTD INCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.05 dB
OUTPUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 62

2. Connect the equipment as shown in Figure 2-17. Set the 10 dB step attenuator to 10 dB
attenuation and the 1 dB step attenuator to 0 dB attenuation.

75 62 input only: Set the attenuation of the 10 dB step attenuator to 0 dB. Connect the
minimum loss pad to the INPUT 75 Q using adapters.

3. Press I-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  50 INIHz)
&10m

75 D input only: Press (AMPLITUDE],  More 1 of 2, Amptd Units , then dBm .

[ P E A K  S E A R C H ]

@iiGEQ MK TRACK ON OFF (ON)
ISPAN)  500

Wait for the auto zoom routine to finish, then set the resolution bandwidth and the video
bandwidth by pressing the following keys:

0
RES BW AUTO MAN 3 m

VID BW AUTO MAN 30 IHz)

4. If necessary, adjust the 1 dB step attenuator attenuation until the MKR amplitude reads
between 0 dBm and -1 dBm.

5. On the synthesizer/level generator, press AMPLITUDE and use the increment keys to adjust
the amplitude until the spectrum analyzer MKR amplitude reads 0 dBm *to.05  dB.

It may be necessary to decrease the resolution of the amplitude increment of the
synthesizer/level generator to 0.01 dB to obtain a MKR reading of 0 dBm 50.05 dB.

0. On the spectrum analyzer, press (PEAK SEARCH), then MARKER A .

7. Set the synthesizer/level generator AMPTD INCR to 4 dB.

8. On the synthesizer/level generator, press AMPLITUDE, then increment down to step the
synthesizer/level generator to the next lowest nominal amplitude listed in ‘lhble 2-7.

9. Record the Actual MKR A amplitude reading in the performance verification test record as
indicated in ‘lhble 2-7. The MKR amplitude should be within the limits shown.
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10. Repeat steps 8 through 9 for the remaining synthesizer/level generator Nominal Amplitudes
listed in ‘Ikble 2-7.

11. For each Actual MKR A reading recorded in Table 2-7, subtract the previous Actual MKR A
reading. Add 4 dB to the number and record the result as the incremental error in the
performance verification test record as indicated in ‘Ihble 2-7. The incremental error should
not exceed 0.4 dB/4 dB.

Steps 12 and 13 are only for testing a spectrum analyzer equipped with Option 130. If the
spectrum analyzer is not equipped with Option 130 continue with step 14.

‘Ihble 2-7. Cumulative and Incremental Error, Log Mode

Synthesizer/Level dB from TR Entry TR Entry
Generator Ref Level Cumulative Error (Increment&

Nominal Amplitude (nominal) (MKR A Reading) Error)

Min. (dB)  Actual (dB) Max. (dB) TR Entry

+ 10 dBm 0 0 (Ref) 0 @f) 0 (Ref) 0 (Ref)

+6 dBm - 4 -4.34 1 -3.66 18

+2 dBm - 8 -8.38 2 -7.62 19

-2 dBm -12 -12.42 3 -11.58 20

-6 dBm -16 - 16.46 4 -15.54 21

- 10 dBm -20 -20.50 5 - 19.50 22

-14 dBm -24 -24.54 6 -23.46 23

- 18 dBm -28 -28.58 7 -27.42 24

-22 dBm -32 -32.62 8 -31.38 25

-26 dBm -36 -36.66 9 -35.34 26

-30 dBm -40 -40.70 10 -39.30 27

-34 dBm -44 -44.74 11 -43.26 28

-38 dBm -48 -48.78 12 -47.22 29

-42 dBm -52 -52.82 13 -51.18 30

-46 dBm -56 -56.86 14 -55.14 31

-50 dBm -60 -60.90 15 -59.10 32

-54 dBm -64 -64.94 16 -63.06 N/A

-58 dBm -68 -68.98 17 -67.02 N/A
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Additional Steps for Option 130

12. Press the following spectrum analyzer keys:

Isw] RES BW AUTO MAN 300 IHz)
ISPAN)  100

13. Repeat steps 4 through 11 for the narrow bandwidths. Record the results as indicated in
Table 2-8.

The scale fidelity in log mode is complete for spectrum analyzers equipped with Option 130.
Continue with step 14.

‘lhble 2-8. Cumulative and Incremental Error, Log Mode for Option 130

Synthesizer/Level dB from TR Entry TR Entry
Generator Ref Level Cumulative Error (Incrementa

Nominal Amplitude (nominal) (MKR A Reading) Error)

Min. (dB)  Actual (dB) Max. (dB) TR Entry

+lOdBm 0 0 VW 0 (Ref) 0 (Ref) 0 (Ref)

+GdBm - 4 -4.44 33 -3.56 50

+2 dBm - 8 -8.48 34 -7.52 51

-2 dBm -12 -12.52 35 -11.48 52

-6 dBm -16 -16.56 36 - 15.44 53

-10 dBm -20 -20.60 37 - 19.40 54

- 14 dBm -24 -24.64 38 -23.36 55

- 18 dBm -28 -28.68 39 -27.32 56

-22 dBm -32 -32.72 40 -31.28 57

-26 dBm -36 -36.76 41 -35.24 58

-30 dBm -40 -40.80 42 -39.20 59

- 34 dBm -44 -44.84 43 -43.16 60

-38 dBm -48 -48.88 44 -47.12 61

-42 dBm -52 -52.92 45 -51.08 62

-46 dBm -56 -56.96 46 -55.04 63

-50 dBm -60 -61.00 47 -59.00 64

- 54 dBm -64 -65.04 48 -62.96 N/A

-58 dBm -68 -69.08 49 -66.92 N/A
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Linear Scale

14. Set the synthesizer/level generator controls as follows:

AMPLITUDE . . . . . + 10 dBm
AMPTD INCR . . . . .0.05 dB

15. Set the 1 dB step attenuator to 0 dB attenuation.

16. Press @ZZi]  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(AMPLITUDE) SCALE LOG LIN (LIN)

75 D input only: Press More 1 of 2 , INPUT Z 50 R 75 R (50 Q).

F R E Q U E N C Y )  50 Il\nHzl

&Jo@@
[ P E A K  S E A R C H )

(jjFCTN_)  MK TRACK ON OFF (ON)

ISPAN)  50 IkHz)

Wait for the auto zoom routine to finish, then set the resolution bandwidth and the video
bandwidth by pressing the following keys:

Isw)
RES BW AUTO MAN 3 (kHz)

VID BW AUTO MAN 30 IHz)

17. If necessary, adjust the 1 dB step attenuator attenuation until the MKR reads
approximately 223.6 mV. It may be necessary to decrease the resolution of the amplitude
increment of the synthesizer/level generator to 0.01 dB to obtain a MKR reading of
223.6 mV f 0.4 mV.

18. On the synthesizer/level generator, press AMPLITUDE, then use the increment keys to
adjust the amplitude until the spectrum analyzer MKR amplitude reads 223.6 mV kO.4 mV.

19. On the spectrum analyzer, press (PEAK SEARCH), cm), MK TRACK ON OFF (OFF).

20. Set the synthesizer/level generator amplitude increment to 3 dB.

21. On the synthesizer/level generator, press AMPLITUDE, then increment down to step the
synthesizer/level generator to the next lowest Nominal Amplitude listed in Table  2-9.

22. Record the MKR amplitude reading in the performance verification test record as indicated
in Table 2-9. The MKR amplitude should be within the limits shown.

23. Repeat steps 21 and 22 for the remaining synthesizer/level generator Nominal Amplitudes
listed in ‘Iable 2-9.
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able 2-9. Scale Fidelity, Linear Mode

Synthesizer/Level
Generator

Nominal Amplitude

+lOdBm

+7 dBm

+4 dBm

+ldBm

-2 dBm

% of
Ref Level
(nominal]

100

70.7

50

35.48

25

T MKR Reading I

Min. (mV

0 (Ref)

151.59

105.36

72.63

49.46

TR Entry

0 (Ref)

65

66

67

68

Steps 24 and 25 are only for testing a spectrum analyzer equipped with Option 130. If the
spectrum analyzer is not equipped with Option 130 continue with step 26.

Additional Steps for Option 130

24. Press the following spectrum analyzer keys:

@ RES BW AUTO MAN 3001Hz)

LSPAN)10m

25. Repeat steps 17 through 22 for the narrow bandwidths. Record the results as indicated in
Table  2-10.

The scale fidelity in linear mode is complete for spectrum analyzers equipped with
Option 130. Continue with step 26.

‘Ihble  2-10. Scale Fidelity, Linear Mode for Option 130

+ 10 dBm

+7dBm

+4 dBm

+I dBm

-2 dBm

% of
Ref Level
(nominal)

100 0 (Ref) 0 (Ref)

70.7 151.59 69

50 105.36 70

35.48 72.63 71

25 49.46 72

MKR Reading

Min. (mV) TR Entry Max. (mV)

0 (Ref)
165.01

118.78

86.05

62.88
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Log to Linear Switching

26. Set the 10 dB step attenuator to 10 dB attenuation and the 1 dB step attenuator to 0 dB
attenuation.

27. Set the synthesizer controls as follows:

FREQUENCY . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . +6 dBm

28. On the spectrum analyzer, press C-1, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

IhnHz]

29. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H ]

(jj- MARKER +REF LVL
PEAK S E A R C H ]

30.

31.

32.

33.

34.

35.

Record the peak marker reading in Log mode below.

Log Mode Amplitude ReadingdBm

Press (-1 SCALE LOG LIN (LIN) to change the scale to linear, then press

More 1 of 2 , Amptd Units, and dBm to set the amplitude units to dBm.

Press CPEAK  SEARCH), then record the peak marker amplitude reading in linear mode.

Linear Mode Amplitude ReadingdBm

Subtract the Linear Mode Amplitude Reading from the Log Mode Amplitude Reading, then
record this value as the Log/Linear Error.

Log/Linear Error dB

If the Log/Linear Error is less than 0 dB, record this value as TR Entry 73 in the
performance verification test record. The absolute value of the reading should be less than
0.25 dB. If the Log/Linear Error is greater than 0 dB, continue with the next step.

On the spectrum analyzer, press the following keys:

(@Z-X)  MARKER -+REF LVL
[PEAK S E A R C H ]
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36. Record the peak marker amplitude reading in linear mode.

Linear Mode Amplitude ReadingdBm

37. On the spectrum analyzer, press the following keys:

[AMPLITUDE]  SCALE LOG LIN (LOG)
( P E A K  SEARCH]

38. Record the peak marker reading in Log mode below.

Log Mode Amplitude ReadingdBm

39. Subtract the Log Mode Amplitude Reading from the Linear Mode Amplitude Reading, then
record this value as the Linear/Log Error.

Linear/Log Error dB

40. Record the Linear/Log Error as TR Entry 73 in the performance verification test record.
The absolute value of the reading should be less than 0.25 dB.

Steps 41 and 42 are only for testing a spectrum analyzer equipped with Option 130.

Performance test, “Scale Fidelity” is complete for all other spectrum analyzers.

Additional Steps for Option 130
41. Press the following spectrum analyzer keys:

(-] SCALE LOG LIN (LOG)

Isw) RES BW AUTO MAN 300 IHz)

m 1oIkHz)

42. Repeat steps 29 through 39 for the narrow bandwidths. Record the results in the
performance verification test record as TR Entry 74.

Performance test, “Scale Fidelity” is complete for spectrum analyzers equipped with
Option 130.
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14. Reference Level Accuracy,
HP 85913 and HP 8591C
A 50 MHz CW signal is applied to the INPUT 50 D of the spectrum analyzer through two
step attenuators. The attenuators increase the effective amplitude range of the source.
The amplitude of the source is decreased in 10 dB steps and the spectrum analyzer marker
functions are used to measure the amplitude difference between steps. The source’s internal
attenuator is used as the reference standard. The test is performed in both log and linear
amplitude scales.

It is only necessary to test reference levels as low as -90 dBm (with 10 dB attenuation) since
lower reference levels are a function of the spectrum analyzer microprocessor manipulating the
trace data. There is no error associated with the trace data manipulation.

The related adjustment for this procedure is “A12 Cal Attenuator Error Correction.”

Equipment Required

Synthesizer/level generator
Attenuator, 1 dB steps
Attenuator, 10 dB steps
Cable, BNC 122 cm (48 in) (two required)
Adapter, Type N (m) to BNC (f)
Adapter, BNC (m) to BNC (m)

Additional Equipment for 75 Q Input

Adapter, minimum loss
Adapter, Type N (f) to BNC (m) 75 D

Procedure

Log Scale

1. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . . . . - 10 dBm
AMPTD INCR . . . . . . . . . . . . . . . . . . . . 10 dB
OUTPUT . . . . . . . . . . . . . . . .50 D

2. Connect the equipment as shown in Figure 2-19. Set the 10 dB step attenuator to 10 dB
attenuation and the 1 dB step attenuator to 0 dB attenuation.

75 D input only: Connect the minimum loss adapter to the RF input 75 fi, using adapters,
and set the 10 dB step attenuator to 0 dB attenuation.

Caution Use only 75 0 cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.
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SPECTRUM ANALYZER SYNTHESIZER LEVEL
6GENERAT  R

0 \
~ 50”

,,zi  o&g ;E gg ; 8 ;
000 e
0 88; 0 0

- -

ADAPTER ATTENUATOR ATTENUATOR

/

Figure 2-19. Reference Level Accuracy Test Setup

3. Press (PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

bpmmgm
S P A N M H z

[ P E A K  S E A R C H ]

(j-1 MK TRACK ON OFF (ON)
ISPAN)  50[kHz)

75 D input only: Press (AMPLITUDE),  More 1 of 2 , Amptd Units , then dBm .

Cm) -20 m SCALE LOG LIN (LOG) 1 (del

m 3 IkHz) VID BW AUTO MAN 30 (Hz)

4. Set the 1 dB step attenuator to place the signal peak one to two dB (one to two divisions)
below the reference level.

5. On the spectrum analyzer, press the following keys:

(yxxi@-SWP)
CPEAK  S E A R C H ]  MARKER  n

6. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to l%ble 2-l 1. At each setting, press C-1 on the spectrum analyzer.
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7. Record the MKR A amplitude reading in the performance test record as indicated in
Table 2-11. The MKR A reading should be within the limits shown.

‘able 2-11. Reference Level Accuracy, Log Mode

Synthesizer/Level
Generator Amolitudf

Pm)
-10

0

+ 10

-20

-30

-40

-50

-60

-70

-80

Spectrum Analyze]
Reference Level

WW

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

rT MKR A Reading (dB)

Min.

1 (Ref)

-0.4

-0.5

-0.4

-0.5

-0.8

-1.0

-1.1

-1.2

-1.3

,

TR Entr) Max.

0 (Ref) ) (Ref:

1 +0.4

2 +0.5

3 + 0.4

4 + 0.5

5 +0.8

6 +l.O

7 + 1.1

8 + 1.2

9 +I.3

Linear Scale
8. Set the synthesizer/level generator amplitude to -10 dBm.

9. Set the 1 dB step attenuator to 0 dB attenuation.

10. Set the spectrum analyzer controls as follows:

(AMPLITUDE)  -20 m
SCALE LOG LIN (LIN)

CAMPLITUDE)  More 1 of 2 Amptd Units dBm

[WI SWEEP CONT SGL (CONT)

m More 1 of 2 MARKER ALL OFF

11. Set the 1 dB step attenuator to place the signal peak one to two divisions below the
reference level.

12. On the spectrum analyzer, press the following keys:

(SGL)
@EAK  SEARCH)  MARKER n

[MKR] MK TRACK ON OFF (OFF)

13. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to Table 2-12. At each setting, press t-1 on the spectrum analyzer.
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14. Record the MKR A amplitude reading in Iable 2-12. The MKR A reading should be within
the limits shown.

‘Ihble 2-12. Reference Level Accuracy, Linear Mode

,
Synthesizer/Level Spectrum Analyzer MKR A Reading (dB)

Generator Amplitude Reference Level

WW Wm) Min. TR Entry Max.

-10 -20 0 (Ref) 0 (Ref) 0 (Ref

0 -10 -0.4 10 + 0.4

+ 10 0 -0.5 11 + 0.5

-20 -30 -0.4 12 + 0.4

-30 -40 -0.5 13 + 0.5

-40 -50 -0.8 14 +0.8

-50 -60 -1.0 15 + 1.0

-60 -70 -1.1 16 +l.l

-70 -80 -1.2 17 +1.2

-80 -90 -1.3 18 + 1.3

If you are testing a spectrum analyzer equipped with Option 130, continue with step 15.

Performance test “10. Reference Level Accuracy” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

15. Press the following spectrum analyzer keys:

@XiFiFFj -20 m SCALE LOG LIN (LOG) 1 IdB)

m RES BW AUTO MAN 300 IHz)
ISPAN)  100
(-1 SWEEP CONT SGL (CONT)

16. Set the synthesizer/level generator to -10 dBm.

17. Repeat steps 4 through 6, using Table 2-13 for the narrow resolution bandwidths.

18. Record the MKR A amplitude reading in the performance test record as indicated in
‘Ihble  2-13. The MKR A reading should be within the limits shown.
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‘Ihble 2-13. Reference Level Accuracy, Log Mode for Option 130

Synthesizer/Level
Generator Amplitude

fdBm1

-10

0

+ 10

-20

-30

-60

-70

-80

Spectrum Analyze]
Reference Level

Wm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

rT
Min.

1 (Ref

-0.4

-0.5

-0.4

-0.5

-0.8

-1.1

-1.2

-1.3

-1.4

Tl’R Entry

0 (Ref)

19

20

21

22

23

24

25

26

27

Max.

3 (Ref:

+ 0.4

+0.5

+ 0.4

+ 0.5

+0.8

+ 1.1

+1.2

+ 1.3

+I.4

19. Repeat steps 8 through 13, using Ytkble  2-14 for the narrow resolution bandwidths.

20. Record the MKR A amplitude reading in the performance test record as indicated in
‘Ikble  2-14. The MKR A reading should be within the limits shown.

‘lhble 2-14. Reference Level Accuracy, Linear Mode for Option 130

/
Synthesizer/Level Spectrum Analyzer MKR A Reading (dB)

Generator Amplitude Reference Level

Wm) (dBm) Min. TR Entry Max.

-10 -20 0 (Ref) 0 (Ref) 0 (Ref:

0 -10 -0.4 28 + 0.4

+ 10 0 -0.5 29 + 0.5

-20 -30 -0.4 30 + 0.4

-30 -40 -0.5 31 +0.5

-40 -50 -0.8 32 +0.8

-50 -60 -1.1 33 +I.1

-60 -70 -1.2 34 +1.2

-70 -80 -1.3 35 +I.3

-80 -90 -1.4 36 + 1.4

Performance Verification Tests 2.59



15. Reference Level Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q

15. Reference Level Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963, and HP 8594Q
A 50 MHz CW signal is applied to the INPUT 50 62 of the spectrum analyzer through two
step attenuators. The attenuators increase the effective amplitude range of the source.
The amplitude of the source is decreased in 10 dB steps and the spectrum analyzer marker
functions are used to measure the amplitude difference between steps. The source internal
attenuator is used as the reference standard. The test is performed in both log and linear
amplitude scales.

It is only necessary to test reference levels as low as -90 dBm (with 10 dB attenuation) since
lower reference levels are a function of the spectrum analyzer microprocessor manipulating the
trace data. There is no error associated with the trace data manipulation.

The related adjustment for this procedure is “Al2 Cal Attenuator Error Correction.”

Equipment Required

Synthesizer/level generator
Attenuator, 1 dB steps
Attenuator, 10 dB steps
Cable, BNC 122 cm (48 in) (two required)
Adapter, Type N (m) to BNC (f)
Adapter, BNC (m) to BNC (m)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)
Adapter, BNC (f) to SMA (m)

Procedure

Log Scale

1. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . -10 dBm
AMPTD INCR . . . . . . 10 dB
OUTPUT . . . . . . . . . . . . . . . .50 D

2. Connect the equipment as shown in Figure 2-20. Set the 10 dB step attenuator to 10 dB
attenuation and the 1 dB step attenuator to 0 dB attenuation.
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S Y N T H E S I Z E R / L E V E L
GENERATOR

SPECTRUM ANALYZER
.

Figure 2-20. Reference Level Accuracy Test Setup

S Y N T H E S I Z E R / L E V E L
GENERATOR

SPECTRUM ANALYZER

ADAPTER

Figure 2-21. For HP 85943 and HP 8594Q Only - Ref Level Accuracy Test Setup

3. Press [PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y ]  50 ( M H z )

b10m
[ P E A K  S E A R C H ]

[MKR) MK TRACK OM OFF (ON)
ISPAN)  50 IkHz]
(-J-200 SCALE LOG LIM (LOG)l@

Isw)3lkHz)  VID BW AUTO MAN 300

4. Set the 1 dB step attenuator to place the signal peak one to two dB (one to two divisions)
below the reference level.

5. On the spectrum analyzer, press the following keys:

@zmiF-
[ P E A K  S E A R C H )  MARKER  A

6. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to ‘Ihble 2-15. At each setting, press I-1 on the spectrum analyzer.

7. Record the MKR A amplitude reading in the performance verification test record as
indicated in Able 2-15. The MKR A reading should be within the limits shown.
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‘lhble 2-15. Reference Level Accuracy, Log Mode

Synthesizer/Level Spectrum Analyzer MKR A Reading (dB)
Generator Amplitude Reference Level

WW Pm) Min. TR Entry Max.

-10 -20 0 (Ref) 0 (Ref) 0 (Ref)

0 -10 -0.4 1 + 0.4

+ 10 0 -0.5 2 + 0.5

-20 -30 -0.4 3 + 0.4

-30 -40 -0.5 4 + 0.5

-40 -50 -0.8 5 +0.8

-50 -60 -1.0 6 + 1.0

-60 -70 -1.1 7 +l.l

-70 -80 -1.2 8 +1.2

-80 -90 -1.3 9 +1.3

Linear Scale

8. Set the synthesizer/level generator amplitude to -10 dBm.

9. Set the 1 dB step attenuator to 0 dB attenuation.

10. Set the spectrum analyzer controls as follows:

fjYmi%g -20 Idem_]
SCALE LOG LIN (LIN)

C-1 More 1 of 2 Amptd Units dBm

@iEF]  SWEEP COIT SGL (CONT)

[MKR)  More 1 of 2 MARKER ALL OFF

11. Set the 1 dB step attenuator to place the signal peak one to two divisions below the
reference level.

12. On the spectrum analyzer, press the following keys:

[sGL]
CPEAK  SEARCH) MARKER A

13. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to Table 2-16. At each setting, press CsGLSWP)  on the spectrum analyzer.

14. Record the MKR A amplitude reading in Table 2-16. The MKR A reading should be within
the limits shown.
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lhble 2-16. Reference Level Accuracy, Linear Mode

Synthesizer/Level
Zenerator  Amplitude

WW

-10

0

+I0

-20

-30

-40

-50

-60

-70

-80

TSpectrum Analyzer
Reference Level

Pm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

T MKR A Reading (dB)
I

Min. TR Entq Max.

3 (Refl 0 (Ref) ) (Ref

-0.4 10 + 0.4

-0.5 11 + 0.5

-0.4 12 + 0.4

-0.5 13 + 0.5

-0.8 14 + 0.8

- 1 . 0 15 +l.O

-1.1 16 +l.l

-1.2 17 + 1.2

-1.3 18 cl.3

1

If you are testing a spectrum analyzer equipped with Option 130, continue with step 15.

Performance verification test “Reference Level Accuracy” is now complete for all other
spectrum analyzers.

Additional Steps for Option 130
15. Press the following spectrum analyzer keys:

CAMPLITUDE)  -20 m SCALE LOG L1N (LOG) 1 IdB)

Isw) RES BW AUTO MAN 300 [Hz)

m 100
[SWEEP] SWEEP CONT SGL (CONT)

16. Set the synthesizer/level generator to -10 dBm.

17. Set the 1 dB step attenuator to place the signal peak one to two dB (one to two divisions)
below the reference level.

18. On the spectrum analyzer, press the following keys:

CsGLj
( P E A K  S E A R C H ]  MARKER  A

19. Set the synthesizer/level generator amplitude and spectrum analyzer reference level
according to Table  2-15. At each setting, press C-1 on the spectrum analyzer.

20. Record the MKR A amplitude reading in the performance verification test record as
indicated in Table  2-17. The MKR A reading should be within the limits shown.
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‘Ihble 2-17. Reference Level Accuracy, Log Mode for Option 130
l-

Synthesizer/Level
senerator Amplitude

Wm)

-10

0

f 10

-30

-40

-50

-60

-70

-80

Spectrum Analyze]
Reference Level

Pm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

-r
r MKR A Reading (dB)

Min. l’R Entry Max.

) (Ref 0 (Ref) 3 (Ref

-0.4 19 + 0.4

-0.5 20 + 0.5

-0.4 21 +0.4

-0.5 22 + 0.5

-0.8 23 + 0.8

-1.1 24 + 1.1

-1.2 25 +1.2

-1.3 26 + 1.3

-1.4 27 + 1.4

21. Repeat steps 8 through 13 for the narrow resolution bandwidths, using Bble 2-18.

22. Record the MKR A amplitude reading in the performance verification test record as
indicated in able 2-18. The MKR A reading should be within the limits shown.

‘Ihble  2-18. Reference Level Accuracy, Linear Mode for Option 130

Synthesizer/Level Spectrum Analyzer MKR A Reading (dB)
Generator Amplitude Reference Level

Pm) (dBm) Min. TR Entry Max.

-10 -20 0 (Ref) 0 (Ref) O(Ref,

0 -10 -0.4 28 + 0.4

+ 10 0 -0.5 29 + 0.5

-20 -30 -0.4 30 + 0.4

-30 -40 -0.5 31 + 0.5

-40 -50 -0.8 32 + 0.8

-50 -60 -1.1 33 + 1.1

-60 -70 -1.2 34 + 1.2

-70 -80 -1.3 35 +1.3

-80 -90 -1.4 36 + 1.4
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16. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties,
HP 8590 E-Series, HP 8591C,  and HP 8594Q

16. Absolute Amplitude Calibration and
Resolution Bandwidth Switching Uncertainties,
HP 8590 E-Series, HP 8591C,  and HP 8594Q
To measure the absolute amplitude calibration uncertainty the input signal is measured after
the self-Cal routine is finished.

To measure the resolution bandwidth switching uncertainty an amplitude reference is taken
with the resolution bandwidth set to 3 kHz using the marker-delta function. The resolution
bandwidth is changed to settings between 3 MHz and 1 kHz and the amplitude variation is
measured at each setting and compared to the specification. The span is changed as necessary
to maintain approximately the same aspect ratio.

The related adjustment procedure for this performance test is “Crystal and LC Bandwidth
Adjustment. ”

Equipment Required

Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for 75 fl Input

Cable, BNC, 75 Q, 30 cm (12 in)

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

SPECTRUM ANALYZER

iQ ADAPTER

XC61  1

Figure 2-22. Uncertainty Test Setup
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Absolute Amplitude Uncertainty

1.

2.

3.

Connect the CAL OUT to the spectrum analyzer input using the BNC cable and adapter, as
shown in Figure 2-22.

75 Q input only: Use the 75 Q cable and omit the adapter.

Press [PRESET_)  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer controls by pressing the following keys:

FREQUENCY) 300 (MHz)
h10m
( P E A K  S E A R C H )

[MKR]  MK TRACK 08 OFF (ON)
B35&m

B W kHz

(VID  B W  A U T O  MAN)  300  a

75Dinputonly:  PressCm1, More 1 of 2, Amptd Units, then deem.

(AMPLITUDE- SCALE LOG LIN (LIN)

More 1 of 3, Amptd Units ,then dBm
(-I-20 m

Press SPEAK  SEARCH], then record the marker reading in TR Entry 1 of the performance
verification test record.

The marker reading should be within -20.15 and -19.85 dB.

Resolution Bandwidth Switching Uncertainty

4. Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer controls by pressing the following keys:

(PEAK S E A R C H )

(j-1 MK TRACK ON OFF (ON)

75Dinputonly:  Press(jj], More 1 of 2, Amptd Units, then dBm.

IsPAN)50m
@YiKEEF)  -20 (dBm)
SCALE LOG LIM (LOG)l(del
m3(kHz)
VID BW AUTO MAN lm

5. Press C-1 and use the knob to adjust the reference level until the signal appears
one division below the reference level, then press the following keys:

CPEAK  S E A R C H )  MARKER  d

C-1 MK TRACK ON OFF (ON)
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16. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties,
HP 8590 E-Series, HP 8591C,  and HP 8594Q

6. Set the spectrum analyzer resolution bandwidth and span according to Tdble 2-19.

7. Press [PEAK SEARCH), then record the MKR A TRK amplitude reading in the performance
verification test record as indicated in ‘lable  2-19.

The amplitude reading should be within the limits shown.

8. Repeat steps 6 through 7 for each of the remaining resolution bandwidth and span settings
listed in Iable 2-19.

Able 2-19. Resolution Bandwidth Switching Uncertainty

Spectrum Analyzer MKR A TRK Amplitude Readins

IES BW Setting SPAN Setting Min. (dB) TR Entry Max. (dB;

3 kHz 50 kHz 0 (Ref) 0 (Ref) 0 (Ref)

1 kHz 50 kHz -0.5 2 +0.5

9 kHz 50 kHz -0.4 3 + 0.4

10 kHz 50 kHz -0.4 4 + 0.4

30 kHz 500 kHz -0.4 5 +0.4

100 kHz 500 kHz -0.4 6 + 0.4

120 kHz 500 kHz -0.4 7 + 0.4

300 kHz 5 MHz -0.4 8 + 0.4

1 MHz 10 MHz -0.4 9 + 0.4

3 MHz 10 MHz -0.4 10 + 0.4

If you are testing a spectrum analyzer equipped with Option 130, continue with step 9.

Performance test “11. Resolution Bandwidth Switching Uncertainty” is now complete for all
other spectrum analyzers.

Additional Steps for Option 130
9. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )  MARKER  d

(-- MK TRACK ON OFF (ON)

10. Set the resolution bandwidth and span according to ‘Iable 2-20.
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16. Absolute Amplitude Calibration and Resolution Bandwidth Switching Uncertainties,
HP 8590 E-Series, BP 8591C, and HP 8594Q

11. Press [PEAK SEARCH], then record the MKR A TRK amplitude reading in the performance
verification test record as indicated in Table 2-20.

The amplitude reading should be within the limits shown.

12. Repeat steps 10 through 11 for each of the remaining resolution bandwidth and span
settings listed in Table 2-20.

‘able 2-20.
Resolution Bandwidth Switching Uncertainty for Option 130

Spectrum Analyzer MKR A TRK Amplitude Readin

RES BW Setting SPAN Setting Min. (dB) TR Entry Max. (de

3 kHz 50 kHz 0 (Ref) 0 (Ref) 0 (Ref)

300 Hz 1 kHz -0.6 11 + 0.6

200 Hz 1 kHz -0.6 12 +0.6

100 Hz 1 kHz -0.6 13 +0.6

30 Hz 1 kHz -0.6 14 + 0.6

Note that it is normal for the 200 Hz resolution bandwidth shape to have a dip in the center of
the response.
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17. Resolution Bandwidth Accuracy,
HP 8590 E-Series, HP 8591C, and HP 8594Q
The output of a synthesizer/level generator is connected to the input of the spectrum analyzer.
Measurements are performed in zero span to reduce the measurement uncertainty.

The frequency of the synthesizer/level generator is set to the center of the bandwidth-filter
response. The synthesizer output is then reduced in amplitude by either 3 dB or 6 dB to
determine the reference point. A marker reference is set and the synthesizer output is
increased to its previous level.

The frequency of the synthesizer is reduced then recorded when the resulting marker
amplitude matches the previously set marker reference. The synthesizer frequency is increased
so that it is tuned on the opposite point on the skirt of the filter response. The frequency
is once again recorded and the difference between the two frequencies is compared to the
specification.

The related adjustments for this performance test are:

CAL AMPTD and CAL FREQ Self-Cal Routines
Crystal and LC Filter Adjustments

Equipment Required
Synthesizer/level generator
Cable, BNC, 122 cm (48 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

Additional Equipment for 75 0 Input

Cable, BNC (75 a), 122 cm (48 in)

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 62 inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E R / L E V E L
GENERATOR

S P E C T R U M  A N A L Y Z E R

B A D A P T E R

BNC  CABLE ASSY

Figure 2-23. Resolution Bandwidth Accuracy Test Setup

XC612
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Procedure

1. Connect the equipment as shown in Figure Z-23.

75 D input: Connect the 75 B cable to the OUTPUT 75Q connector of the synthesizer/level
generator.

3 dB Bandwidths

2. Set the synthesizer/level generator controls as follows:

75 61 input: Set the 50 O/75 D switch to 75 62.

AMPLITUDE ..........................................................................0 dBm
AMPTD INCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 dB
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 MHz

3. Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCY]  50 m
m ZERO SPAM
@3(MHz)
VID BW AUTD MAN 3O(KJ

@iKiTKF) SCALE LOG LIN (LOG)l@

4. On the synthesizer/level generator set MANUAL TUNE ON/OFF to ON.

5. On the spectrum analyzer press IIVIKR).

6. Adjust the frequency of the synthesizer/level generator for a maximum marker reading.

It will be necessary to adjust the MANUAL TUNE DIGIT resolution on the synthesizer/level
generator for the best compromise between tuning speed and resolution.

Adjust the synthesizer/level generator amplitude to place the peak of the signal at or below
the top graticule.

7. On the synthesizer/level generator, press AMPLITUDE and INCR QJJ (step-down key).

8. Press lJKiZ%X~ on the spectrum analyzer.

9. On the synthesizer/level generator, press INCR @) (step-up key).

10. On the synthesizer/level generator, press FREQUENCY. Lower the frequency of the
synthesizer/level generator by adjusting the knob until the marker delta amplitude is
0.0 & 0.05 dB.

11. Record the synthesizer/level generator frequency readout in column 1 of Table 2-2 1.

12. Using the synthesizer/level generator knob, raise the frequency so that the marker-delta
amplitude is maximum. Continue increasing the frequency until the marker reads
0.0 41 0.05 dB.

13. Record the synthesizer/level generator frequency readout in column 2 of Table 2-21.

14. Adjust the synthesizer/level generator frequency for maximum amplitude.

15. Repeat steps 5 through 14 for each of the RES BW settings listed in ‘Ihble  2-21.
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16. Subtract the Synthesizer Lower Frequency from the Synthesizer Upper Frequency. Record
the difference as the Resolution Bandwidth Accuracy, in the performance verification test
record as indicated in Table  2-21.

RES BW Accuracy = Upper Frequency - Lower Frequency

able 2-21. 3 dB Resolution Bandwidth Accuracy

Spectrum Analyzer column 1 Column 2 TR Entry
RES BW Synthesizer Synthesizer (Resolution Bandwidth

Lower Frequency Upper Frequency Accuracy)

3 MHz 1

1 MHz 2

300 kHz 3

100 kHz 4

30 kHz 5

10 kHz 6

3 kHz 7

1 kHz 8

6 dB EMI Bandwidths

17. Set the synthesizer/level generator AMPTD INCR to 6 dB.

18. On the spectrum analyzer, press the following keys:

Isw] EM1 BW MENU 9 kHz EM1 BW

m MARKER NORMAL

19. On the synthesizer/level generator, press FREQUENCY. Adjust the frequency for a
maximum marker reading.

20. On the synthesizer/level generator, press AMPLITUDE and INCR @J (step-down key).

21. Press [ M A R K E R  D E L T A )  on the spectrum analyzer.

22. On the synthesizer/level generator, press INCR Q) (step-up key).

23. On the synthesizer/level generator, press FREQUENCY. Lower the frequency of the
synthesizer/level generator by adjusting the knob until the marker-delta amplitude is
0.0 & 0.05 dB.

24. Record the synthesizer/level generator frequency readout in column 1 of Table  2-22.

25. Using the synthesizer/level generator knob, increase the frequency so that the marker-delta
amplitude is maximum. Continue increasing the frequency until the marker reads
0.0 rt 0.05 dB.
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26. Record the synthesizer/level generator frequency readout in column 2 of ‘lhble 2-22.

27. Adjust the synthesizer/level generator frequency for maximum marker amplitude.

28. Repeat steps 18 through 26 for the 120 kHz EMI RES BW .

29. Subtract the Synthesizer Lower Frequency from the Synthesizer Upper Frequency. Record
the difference as the Resolution Bandwidth Accuracy, in the performance verification test
record as indicated in Table 2-22.

RES BW Accuracy = Upper Frequency - Lower Frequency

‘I&ble  2-22. EM1 Resolution Bandwidth Accuracy

Spectrum Analyzer
RES BW

9 kHz

120 kHz

Column 1
Synthesizer

Lower Frequency

Column 2 TR Entry
Synthesizer (Resolution Bandwidth

Upper Frequency Accuracy)

9

10

If you are testing a spectrum analyzer equipped with Option 130, continue with step 30.

Performance test “Resolution Bandwidth Accuracy” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

30. Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

CMKR] MK TRACK ON OFF
ISPAN)l(kHz)

(ON)

Wait for the auto zoom routine to finish , then press the following keys:

(MKR)  MARKER 1 ON OFF (OFF)

Cv) N dB PTS ON OFF 3 [dB)

(AMPLITUDE) SCALE LOG LIN (LOG) 1 (XJ
@ 300 (TiJ
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31. Set the spectrum analyzer resolution bandwidth and span according to Table 2-23.

32. Press @ZF?ZFJ  Record the -3 dB POINTS: readout in the performance verification test
record as indicated in Iable 2-23.

33. Repeat steps 31 through 32 for each of the Resolution Bandwidth settings listed in
Iable 2-23.

able 2-23. Resolution Bandwidth Accuracy for Option 130

Resolution Frequency TR Entry
Bandwidth Span (-3 dB Readout)

300 Hz 1 kHz 11

100 Hz 1 kHz 12

30 Hz 300 Hz 13

6 dB EMI 200 Hz Bandwidths
It is normal for the 200 Hz resolution bandwidth shape to have a dip in the center of the
response.

34. Press the following spectrum analyzer keys:

CMEAS/USER)  N dEI  PTS ON OFF 6 IdB)
@200@J

35. Press (jZi?ZFj.  Record the -6 dB POINTS: readout in the performance verification test
record as TR Entry 14.
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18. Calibrator Amplitude Accuracy,
HP 8590 E-Series, HP 8591C, and HP 8594Q
This test measures the accuracy of the spectrum analyzer CAL OUT signal. The first part of
the test characterizes the insertion loss of a Low Pass Filter (LPF) and 10 dB Attenuator. The
harmonics of the CAL OUT signal are suppressed with the LPF before the amplitude accuracy
is measured using a power meter.

Calibrator Frequency is not included in this procedure because it is a function of the Frequency
Reference (CAL OUT Frequency = 300 MHz f (300 MHz x Frequency Reference]). Perform the
10 MHz Frequency Reference Output Accuracy test (Test 1 for standard or Test 2 for an Option
004) to verify the CAL OUT frequency.

The related adjustment for this performance test is the “Calibrator Amplitude Adjustment.”

Equipment Required
Synthesized sweeper
Measuring receiver (used as a power meter)
Power meter
Power sensor, low power with a 50 MHz reference attenuator
Power sensor, 100 kHz to 1800 MHz
Power splitter
10 dB attenuator, Type N (m to f), de-12.4 GHz
Filter, low pass (300 MHz)
Cable, Type N, 152 cm (60 in)
Adapter, APC 3.5 (f) to Type N (f)
Adapter, Type N (f) to BNC (m) (two required)
Adapter, Type N (m) to BNC (f)

Additional Equipment for 75 Q Input
Adapter, minimum loss
Adapter, mechanical, 75 Q to 50 62
Adapter, Type N (f) 75 D to BNC (m) 75 D

Procedure
This performance test consists of two parts:

Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization
Part 2: Calibrator Amplitude Accuracy

Perform “Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization” before
“Part 2: Calibrator Amplitude Accuracy. ”

A worksheet is provided at the end of this procedure for calculating the corrected insertion loss
and the calibrator amplitude accuracy.
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18. Calibrator Amplitude Accuracy, HP 8590 E-Series, HP 8591C, and HP 8594Q

Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in LOG
mode as described in the measuring receiver operation manual.

Caution Do not attempt to calibrate the low-power power sensor without the reference
attenuator or damage to the low-power power sensor will occur.

2. Zero and calibrate the power meter and low-power power sensor, as described in the power
meter operation manual.

3. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . ,300 MHz
POWER LEVEL . . . . . . . . . . . . . . . . -15 dBm

MEASURING RECEIVERSYNTHESIZED SWEEPER

g A D A P T E R  esoREEE:R  QJ

----TYPE N
CABLE

I

-----e-mI

ADAPTER

1OdB LOW PASS
ATTENUATOR F I LTER

---------------------------------,I 75ll  INPUT ONLYII

1

I MECHANICAL ADAPTER I

I ADAPTER I xul2ce
--------------------------------- I

Figure Z-24. LF’F  Characterization
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18. Calibrator Amplitude Accuracy, HP 8590 E-Series, HP 8591C, and HP 8594Q

4. Connect the equipment as shown in Figure 2-24. Connect the low-power power sensor
directly to the power splitter (bypass the LPF, attenuator, and adapters). Wait for the
power sensor to settle before proceeding with the next step.

5. On the measuring receiver, press RATIO mode. The power indication should be 0 dB.

6. On the power meter, press the dB REF mode key. The power indication should be 0 dB.

7. Connect the LPF, attenuator and adapters as shown in Figure 2-24.

8. Record the measuring receiver reading in dB in the worksheet as the Mismatch Error. This
is the relative error due to mismatch.

9. Record the power meter reading in dB in the worksheet as the Uncorrected Insertion Loss.
This is the relative uncorrected insertion loss of the LPF, attenuator and adapters.

10. Subtract the Mismatch Error (step 8) from the Uncorrected Insertion Loss (step 9). This is
the corrected insertion loss. Record this value in the worksheet as the Corrected Insertion
Loss.

Example: If the Mismatch Error is +0.3 dB and the Uncorrected Insertion Loss is
-10.2 dB, subtract the mismatch error from the insertion loss to yield a corrected reading
of -10.5 dB.

Part 2: Calibrator Amplitude Accuracy
Perform “Part 1: LPF, Attenuator and Adapter Insertion Loss Characterization” before
performing this procedure.

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R

--------1
I 75,? INPUT ONLY  ,II
i A D A P T E R A D A P T E R
I
I
I I
’ MINIMUM ,
I L O S S
; ADAPTER 1

P

I

L - - - - - - - l
- - -

P O W E R  M E T E R

xul3ce

Figure 2-25. Calibrator Amplitude Accuracy Test Setup
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18. Calibrator Amplitude Accuracy, HP 8590 E-Series, HP 8591C, and HP 8594Q

1. Connect the equipment as shown in Figure 2-25. The spectrum analyzer should be
positioned so that the setup of the adapters, LPF and attenuator do not bind. It may be
necessary to support the center of gravity of the devices.

2. On the power meter, press the dBm mode key. Record the power meter reading in dBm in
the worksheet as the Power Meter Reading.

3. Subtract the Corrected Insertion Loss (step 10) from the Power Meter Reading (step 9).

CAL OUT Power = Power Meter Reading - Corrected Insertion Loss

Example: If the Corrected Insertion Loss is -10.0 dB, and the measuring receiver reading is
-30 dB, then (-30 dB) - (-10.0 dB) = -20 dB

4. Record this value as TR Entry 1 of the performance verification test record as the CAL OUT
power. The CAL OUT should be -20 dBm 50.4 dB.

75 Q input: The CAL OUT power measured on 75 Q instruments will be the same as 50 9
instruments. To convert from dBm to dBmV use the following equation, then record this
value as TR Entry 2 of the performance verification test record.

dBmV = dBm + 48.75 dB

Example: -20 + 48.75 = 28.75 dBmV

Calibrator Amplitude Accuracy Worksheet

I Description I Measurement
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19. Frequency Response,
HP 85913 and HP 8591C
The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the spectrum analyzer. The synthesized sweeper’s power level is adjusted at 300 MHz to place
the displayed signal at the spectrum analyzer center horizontal graticule line. The measuring
receiver, used as a power meter, is placed in RATIO mode. At each new sweeper frequency and
spectrum analyzer center frequency setting, the sweeper’s power level is adjusted to place the
signal at the center horizontal graticule line. The measuring receiver displays the inverse of the
frequency response relative to 300 MHz (CAL OUT frequency).

The related adjustment for this performance test is “Frequency Response Error Correction.”

Testing the flatness of HP 8591C’s or spectrum analyzers equipped with INPUT 75 62, is
accomplished by first performing a system flatness characterization.

Equipment Required
Synthesized sweeper
Measuring receiver (used as a power meter)
Synthesizer/level generator
Power sensor, 100 kHz to 1800 MHz
Power splitter
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to Type N (m)
Cable, BNC, 122 cm (48 in)
Cable, Type N, 183 cm (72 in)

Additional Equipment for 75 Q Input
Power meter
Power sensor, 1 MHz to 2 GHz
Cable, BNC, 120 cm (48 in) 75 9
Adapter, Type N (f) 75 Q to Type N (m) 50 9
Adapter, Type N (m) to BNC (m), 75 R

Procedure for System Characterization for 75 Q Input
The following procedure is only for spectrum analyzers equipped with 75 Q input. If your
spectrum analyzer is not equipped with 75 9 input, proceed with step 1 of “Frequency
Response 250 MHz. ”

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor as
described in the measuring receiver operation manual.

2. Zero and calibrate the power meter and 1 MHz to 2 GHz  power sensor as described in the
power meter operation manual.
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19. Frequency Response, HP 85913 and HP 8591C

Caution Use only 75 9 cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E D  S W E E P E R

,’ \

1-1

.= 0 0 0 0 000 00000
* I

RF OUTPUT

MEASUR I NG RECE I VER

r-1

ff ADAPTER ~ POWESOR J

TYPE  N

CABLE

ASSY
M E C H A N I C A L

A D A P T E R

Q
I XC615

Figure 2-26. System Characterization Test Setup for 75 0 Input

3. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . .50 MHz
FREQ STEP . . . . . . . . . . . . . . . . . .50 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . 5 dBm

4. Connect the equipment as shown in Figure 2-26.

5. Adjust the synthesized sweeper power level for a 0 dBm reading on the measuring receiver.

6. Record the power meter reading in column 4 of ‘Iable 2-24, taking into account the
Cal Factors of both the 100 kHz to 4.2 GHz  power sensor and the 1 MHz to 2 GHz  power
sensor.

7. On the synthesized sweeper, press CW, and m (step-up key), to step through the remaining
Table  2-24.

the respective power meter.

System characterization is now complete for HP 8591C’s or spectrum analyzers equipped
with 75 !l Input. Continue with step 1 of the “Frequency Response 250 MHz” below.
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S Y N T H E S I Z E D  S W E E P E R M E A S U R I N G  R E C E I V E R S P E C T R U M  A N A L Y Z E R

RF OUTPUT

A D A P T E R P O W E R  S E N S O R

TYPE N
CABLE

ASSY

A D A P T E R

I XC616

Figure 2-27. Frequency Response Test Setup, 250 MHz

Caution Use only 75 Q cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E D  S W E E P E R M E A S U R I N G  R E C E I V E S P E C T R U M  A N A L Y Z E R
\

,I I

TYPE  $ ADAPTER  -0, jf 

CABLE

ASSY M E C H A N I C A L

A D A P T E R

Figure 2-28. Frequency Response Test Setup, 250 MHz, for 75 Q Input
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19. Frequency Response, HP 85913 and HP 8591C

Frequency Response, 250 MHz
If your spectrum analyzer is equipped with 75 D input, perform “Procedure for System
Characterization for 75 62 Input” before proceeding with this procedure.

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode as described in the measuring receiver operation manual.

2. Connect the equipment as shown in Figure 2-27.

75 0 Input only: Refer to Figure 2-28.

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthesized sweeper
controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,300 MHz
FREQ STEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8  dBm

4. On the spectrum analyzer, press (-1 and wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[mj 300 LMHz)
CF STEP AUTO MAN 50LMHz)
(SPAN)50

75 62 input only: Press CAMPLITUDE),  More 1 of 2, Amptd Units , then dBm .

[AMPLITUDE)  -10 (dBm)
SCALE LOG LIN (LOG) 1 (XJ
Isw]l(MHz)
VID BW AUTO MAN 3 CkHz)

[ P E A K  S E A R C H ]

[MKR] MK TRACK ON OFF (ON)

5. Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of
-14 dBm f0.05 dB.

6. Set the sensor Cal Factor on the measuring receiver, then press RATIO.

7. Set the synthesized sweeper CW to 50 MHz.

8. Press [FREQUENCY] 50 (MHz) on the spectrum analyzer.

9. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of -14 dBm ho.05 dB.

10. Set the sensor Cal Factor on the measuring receiver, then record the negative of the power
ratio displayed on the measuring receiver in column 2 of Table 2-24 as the Error Relative to
300 MHz at 50 MHz.

11. Set the synthesized sweeper CW to 100 MHz.

12. Press [FREQUENCY ] 100 INIHz) on the spectrum analyzer.

13. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of -14 dBm 50.05  dB.

14. Set the sensor Cal Factor on the measuring receiver, then record the negative of the power
ratio displayed on the measuring receiver in column 2 of Table  2-24 as the Error Relative to
300 MHz at 100 MHz.
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15.

16.

17.

On the synthesized sweeper, press CW, and m (step-up key), then on the spectrum
analyzer, press (-1, and m (step-up key).

Record the negative of the power ratio displayed on the measuring receiver in column 2 of
nble 2-24.

Repeat steps 15 through 16 for each new frequency, entering the power sensor Cal Factor
into the measuring receiver for each frequency setting as indicated in Table 2-24.

75 62 input only: Starting with the error at 50 MHz, subtract column 4 (System Error) from
column 2 (Error Relative to 300 MHz) and record the result in column 5 as the Corrected
Error.

Caution Use only 75 62 cables, connectors, or adapters on instruments with 75 62 inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E R / L E V E L
GENERATOR

A D A P T E R

B XC618

Figure 2-29. Frequency Response Test Setup, ~50 MHz

Frequency Response, 150 MHz

18. Using a cable, connect the frequency synthesizer directly to the INPUT 50 62. Refer to
Figure 2-29.

75 Cl input only: Using a 75 D cable, connect the frequency synthesizer from the 75 D
OUTPUT to the INPUT 75 0. Set the frequency synthesizer 50-75 Q switch to the 75 D
position.

Set the frequency synthesizer controls as follows:

FREQUENCY . . . . . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . . -15 dBm
AMPTD INCR . . . . . . . . . . . . . . . .0.05 dB

19. On the spectrum analyzer, press the following keys:

m3(kHz)  VID BW AUTO MAN 100
( P E A K  S E A R C H )

t-1 MK TRACK ON OFF (ON)
[SPAN)  loom

Wait for the AUTO ZOOM routine to finish.

20. Adjust the frequency synthesizer amplitude until the MKR-TRK reads -14 dBm. This
corresponds to the amplitude at 50 MHz recorded in step 11. Record the frequency
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synthesizer amplitude in column 2 of Table  2-25 for Frequency Synthesizer Amplitude at
50MHz.

21. On the spectrum analyzer, press [PEAK SEARCH), MARKER A .

22. Set the spectrum analyzer and the frequency synthesizer to the next frequency settings
listed in Table 2-25.

23. At each frequency, adjust the frequency synthesizer amplitude for a MKR-A-TRK amplitude
reading of 0.00 f0.05 dB.

24. Record the frequency synthesizer amplitude setting in column 2 of ‘lkble 2-25 as the
frequency synthesizer amplitude.

75 61 input only: Do not test below 1 MHz.

25. Repeat steps 22 through 24 for each frequency setting listed in Table 2-25.

26. For each of the frequencies in Table 2-25, subtract the Frequency Synthesizer Amplitude
(column 2) from the Frequency Synthesizer Amplitude at 50 MHz recorded in step 19.
Record the result as the Response Relative to 50 MHz (column 3) of ‘fable 2-25.

27. Add to each of the Response Relative to 50 MHz entries in lkble 2-25 the Error Relative to
300 MHz at 50 MHz recorded in step 11. Record the results as the Response Relative to
300 MHz (column 4) in Table 2-25.

75 D input only: Starting with the error at 50 MHz, subtract column 4 (System Error) from
column 2 (Error Relative to 300 MHz) and record the result in column 5 as the Corrected
Error.

Test Results
Perform the following steps to verify the frequency response of the spectrum analyzer.

1. Enter the most positive number from Table 2-25, column 4:

dB

2. Enter the most positive number from Table 2-24, column 2:

(75 62 inpuEnly: Use column 5)

3. Record the more positive of numbers from steps 1 and 2 in TR Entry 1 of the performance
verification test record.

4. Enter the most negative number from Table 2-25, column 4:

dB

5. Enter the most negative number from Table  2-24, column 2:

(75 Q inpufkly:  Use column 5)

6. Record the more negative of numbers from steps 4 and 5 in TR Entry 2 of the performance
verification test record.

7. Subtract the results of step 6 from the results of step 3. Record this value in TR Entry 3 of
the performance verification test record.

The result should be less than 2.0 dB.

The absolute values in steps 3 and 6 should be less than 1.5 dB.
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19. Frequency Response, HP 85913 and HP 8591C

able 2-24. Frequency Response Errors Worksheet

c01llmn 1 c01llmn 2 Column 3 Column 4 Column 5
jpectrum  Analyzer Error Relative CAL FACTOR System Error Corrected Errol

Frequency to 300 MHz Frequency (75 Q input only) (75 0 input only
(MHz) (W W4 ( W (W

50 0.03

100 0.1

150 0.1

200 0.3

250 0.3

300 (Ref) 0.3

350 0.3

400 0.3

450 0.3

500 0.3

550 1.0

600 1.0

650 1.0

700 1.0

750 1.0

800 1.0

850 1.0

900 1.0

950 1.0

1000 1.0

1050 1.0

1100 1.0

1150 1.0

1200 1.0

1250 1.0

1300 1.0

1350 1.0

1400 1.0
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19. Frequency Response, HP 85913 and HP 8591C

‘Ihble 2-24. Frequency Response Errors Worksheet (continued)

Column 1
Spectrum Analyze]

Frequency
(MHz)

1450

1500

1550

1600

1650

1700

1750

1800

Column 2
Error Relative
to 300 MHz

VW

cohlmn 3
CAL FACTOE
Frequency

(GW

1.0

1.0

2.0

2.0

2.0

2.0

2.0

2.0

Column 4 Column 5
System Error Corrected Error

:75 Q i n p u t  o n l y ] (75 R input only)
(dW WV

‘I&ble 2-25. Frequency Response, 150 MHz Worksheet

Column 1
lpectrum Analyzer

Frequency

50 MHz

20 MHz

10 MHz

5 MHz

1 MHz

200 kHz

50 kHz

9 kHz

Column 2 Column 3
‘requency  Synthesizer Response

Amplitude Relative
Wm) to 50 MHz

0 Wfl

Column 4
Response
Relative

to 300 MHz
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20. Frequency Response,
HP 85933
The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the spectrum analyzer. The synthesized sweeper power level is adjusted at 300 MHz to place
the displayed signal at the analyzer center horizontal graticule line. The measuring receiver,
used as a power meter, is placed in RATIO mode. At each new synthesized sweeper frequency
and analyzer center frequency setting, the synthesized sweeper power level is adjusted to place
the signal at the center horizontal graticule line. The measuring receiver displays the inverse of
the frequency response relative to 300 MHz (CAL OUT frequency).

The related adjustments for this performance verification test are:

YTF Adjustment
‘Dual Mixer Bias Adjustment
Frequency Response Adjustment

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Synthesizer/level generator
Power sensor, 50 MHz to 26.5 GHz
Power splitter
Termination, 50 Q
Adapter, Type N (m) to APC 3.5 (m)
Adapter, Type N (f) to BNC (f)
Adapter, 3.5 mm (f) to 3.5mm (f)
Adapter, BNC (f) to SMA (m)
Cable, BNC, 122 cm (48 in)
Cable, APC 3.5, 91 cm (36 in) (2 required)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

OUTPUl

XD617

APC 3 5 CABLE ASSY
P O W E R  S P L I T T E R

P O W E R  S E N S O R

M E A S U R I N G  R E C E I V E R

,’ \

0:: -1 . ..O

:::i:  0[30000  ;;;;; 0
(1 00 0 0 ooopap  .: ::i:  0 eTr\

- r
SENSOR

Figure 2-30. Frequency Response Test Setup, 150 MHz
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20. Frequency Response, HP 85933

Procedure
1. Zero and calibrate the measuring receiver and 50 MHz to 26.5 GHz  power sensor in LOG

mode as described in the measuring receiver operation manual.

2. Connect the equipment as shown in Figure 2-30.

75 Q input only: Connect the output of the power splitter to the spectrum analyzer input
directly.

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthesized sweeper
controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . ,300 MHz
FREQ STEP . . . . . . . . . . . . . 100 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . -8 dBm

4. On the spectrum analyzer, press C-J, then wait for the preset routine to finish. Press
the following analyzer keys:

[ F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
[FREQUENCY)  300 INIHz)
CF STEP AUTO MAN lOO@
ISPAN)  lo-
[ A M P L I T U D E  ) REF LVL 10 I-dem)

SCALE LOG LIN (LOG) 1 @

(Bw) RES BW AUTO  MAN 1 m

VID BW AUTO MAN 10 IkHz)

5. On the spectrum analyzer, press CPEAK  SEARCH), (j-1, MK TRACK ON OFF (ON).

6. Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of -14 dBm
40.1 dB.

7. Press RATIO on the measuring receiver.
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Frequency Response, Band 0, 250 MHz

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Set the synthesized sweeper CW FREQUENCY to 50 MHz.

Set the spectrum analyzer CENTER FREQUENCY to 50 MHz.

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of -14 dBm fO.l dB.

Record the negative of the power ratio displayed on the measuring receiver in column 2 of
Table 2-26 as the Measuring Receiver Reading at 50 MHz.

Set the synthesized sweeper CW FREQUENCY to 100 MHz.

Set the spectrum analyzer CENTER FREQUENCY to 100 MHz.

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

Record the negative of the power ratio displayed on the measuring receiver in Table 2-26 as
the measuring receiver Reading.

On the synthesized sweeper, press a], and m (step up) key and on the spectrum
analyzer, press ~FREQUENCY),  m (step up) key to step through the remaining frequencies
listed in Table 2-26.

At each new frequency repeat steps 13 through 15, entering the power sensor Cal Factor
into the measuring receiver as indicated in Table 2-26.

Frequency Response, Band 1

18.

19.

20.

21.

22.

23.

24.

25.

Press the following spectrum analyzer keys:

(-1 Band Lock 2.75 - 6.5 BAND 1

-$75=
M H z

Lsw) RES BW AUTO MAN lm

VID BW AUTO MAN 10 (kHzl

[ P E A K  S E A R C H ]

C-1 MK TRACK ON OFF (ON)

Set the synthesized sweeper CW to 2.75 GHz.

On the spectrum analyzer, press [AMPLITUDE],  PRESEL PEAK .

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

Record the negative of the power ratio displayed on the measuring receiver in ‘Ruble  2-27,
column 2.

Set the synthesized sweeper CW and the spectrum analyzer Center Frequency to 2.8 GHz.
Repeat steps 20 through 22.

On the synthesized sweeper, press CW, and m (step up) key, then on the spectrum
analyzer, press [FREQUENCY), a (step up) key to step through the remaining frequencies
listed in Table 2-27.

At each new frequency repeat steps 19 through 21, entering the power sensor Cal Factor
into the measuring receiver as indicated in l?able  2-27.
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20. Frequency Response, HP 85933

Frequency Response, Band 2

26. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  Band Lock 6 .0  -12 .8  BAND 2
CFREQUENCY]  6.0 (GHz)
CF STEP AUTO MAN 2OOIrvlHz)

ISPAN)  100
Isw] RES BW AUTO NAN 1 @

VID BW AUTO MAN 10 m
@EAK  S E A R C H )

fjMKRFCTN_)  MK TRACK ON OFF (ON)

27.

28.

29.

30.

Set the synthesized sweeper CW to 6.0 GHz.

On the spectrum analyzer, press C-1 PRESEL PEAK .

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm &O. 1 dB.

Record the negative of the power ratio displayed on the measuring receiver in ‘lhble 2-28,
column 2.

31.

32.

On the synthesized sweeper, press Icw), and m (step up) key, then on the spectrum
analyzer, press [FREQUENCY), and m (step up) key to step through the remaining
frequencies listed in ‘lable  2-28.

At each new frequency repeat steps 28 through 30, entering the power sensor Cal Factor
into the measuring receiver as indicated in ‘lable 2-28.

Frequency Response, Band 3

33. On the spectrum analyzer, press the following keys:

[ F R E Q U E N C Y )  Band Lock 12 .4-19 .  BAND 3

Isw] RES BW AUTO NAN 1 [MHz)

VID BW AUTO MAN 10 (kH_z_)
&AK SEARCHj

[MKR] MK TRACK ON OFF (ON)

34. Set the synthesized sweeper CW to 12.4 GHz.

35. On the spectrum analyzer, press [AMPLITUDE], PRESEL PEAK .

36. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

37. Record the negative of the power ratio displayed on the measuring receiver in ‘lhble 2-29,
column 2.

38. On the synthesized sweeper, press CW, and m (step up), then on the spectrum analyzer,
press [FREQUENCY), a (step up) to step through the remaining frequencies listed in
Table  2-29.
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39. At each new frequency repeat steps 35 through 37, entering the power sensor Cal Factor
into the measuring receiver as indicated in lable 2-29.

Frequency Response, Band 4
40.

41.

42.

43.

44.

45.

46.

On the spectrum analyzer, press the following keys:

[ F R E Q U E N C Y )  Band Lock 19.1-22 BAND 4
(jm) 19.1 CGHz)
CF STEP AUTO MAN 100 IhnHz]

CF STEP AUTO MAN (@&ion  026)  200 (MHz)
(SPAN)5@
Isw] RES BW AUTO MAN 1 CMHz)

VID BW AUTO MAN 10 m
( P E A K  S E A R C H )

[NlKRj MK TRACK ON OFF (ON)

Set the synthesized sweeper CW to 19.1 GHz.

On the spectrum analyzer, press (j-1, PRESEL PEAK .

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

Record the negative of the power ratio displayed on the measuring receiver in lable 2-30,
column 2 (Option 026 or 027 only: use Table 2-31, column 2.)

On the synthesized sweeper, press CW, and m (step up) key, then on the spectrum
analyzer, press CFREQUENCY),  m (step up) key to step through the remaining frequencies
listed in Table 2-30.

At each new frequency repeat steps 42 through 44, entering the power sensor Cal Factor
into the measuring receiver as indicated in Table 2-30, column 2.

P O W E R  S P L I T T E R

XD618

P O W E R  S E N S O

Figure 2-31. Frequency Response Test Setup, ~50 MHz

2-90 Performance Verification Tests



20. Frequency Response, HP 85933

Frequency Response, Band 0, ~50 MHz
47. Set the frequency synthesizer controls as follows:

FREQUENCY . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . -8 dBm
AMPTD INCR . . . . . .0.05 dB

48. On the spectrum analyzer, press the following keys:

IrVIKR)  MARKERS OFF

~FREQUENCY)  Band Lock BND LOCK ON OFF (OFF)

CPEAK  S E A R C H )

[MKR] MKR TRACK ON
ISPAN)  100 (kHz)
Isw) RES BW AUTO MAN 10 IkHz)

49. Connect the equipment as shown if Figure 2-31, with the power sensor connected to power
splitter.

Option 026 or 027 only: Connect the power splitter to the analyzer input directly.

50. Enter the power sensor 50 MHz Cal Factor into the measuring receiver.

51. Adjust the frequency synthesizer amplitude until the measuring receiver display reads
the same value as recorded in step 11. Record the frequency synthesizer amplitude in
Table 2-32.

52. Replace the 50 MHz to 26.5 GHz  power sensor with the 50 D termination.

53. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )  MARKER  A

I-1 MK TRACK ON OFF (ON)

54. Set the spectrum analyzer center frequency and the synthesizer frequency to the
frequencies listed in Table  2-32.

55. At each frequency, adjust the frequency synthesizer amplitude for a MKR A-TRK amplitude
reading of 0.00 dBm f0.05 dB. Record the frequency synthesizer Amplitude Setting in
Table 2-32 as the frequency synthesizer Amplitude.

56. For each of the frequencies in Table  2-32, subtract the frequency synthesizer Amplitude
Reading (column 2) from the frequency synthesizer Amplitude Setting (50 MHz) recorded in
step 50. Record the result as the Response Relative to 50 MHz (column 3) of Table 2-32.

57. Add to each of the Response Relative to 50 MHz entries in ‘Ihble  2-32 the measuring
receiver Reading for 50 MHz listed in Table 2-26. Record the results as the Response
Relative to 300 MHz (column 4) in Table  2-32.
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Test Results

Frequency Response, Band 0

1. Enter the most positive number from Table 2-32, column 4:

dB

2. Enter the most positive number from Table 2-26, column 2:

dB

3. Enter the more positive of numbers from step 1 and step 2 as TR Entry 1 of the
performance verification test record (absolute referenced to 300 MHz).

4. Enter the most negative number from Table 2-32, column 4:

dB

5. Enter the most negative number from Table 2-26, column 2:

dB

6. Enter the more negative of numbers from step 4 and step 5 as TR Entry 2 of the
performance verification test record.

7. Subtract step 6 from step 3. Enter this value as TR Entry 3 of the performance verification
test record (relative flatness).

Frequency Response, Band 1

1. Enter the most positive number from ‘fable 2-27, column 2, as TR Entry 4 of the
performance verification test record.

2. Enter the most negative number from Table 2-27, column 2, as TR Entry 5 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 6 of the performance verification
test record.
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Frequency Response, Band 2
1. Enter the most positive number from Table  2-28, column 2, as TR Entry 7 of the

performance verification test record.

2. Enter the most negative number from Table 2-28, column 2, as TR Entry 8 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 9 of the performance verification
test record.

Frequency Response, Band 3

1. Enter the most positive number from lkble 2-29, column 2, as TR Entry 10 of the
performance verification test record.

2. Enter the most negative number from ‘Ihble 2-29, column 2, as TR Entry 11 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 12 of the performance verification
test record.

Frequency Response, Band 4
Option 026 or 027onZy: Proceed to “Frequency Response, Band 4 for Option 026 or 027” if the
spectrum analyzer is equipped with Option 026 or 027.

1. Enter the most positive number from Table 2-30, column 1, as TR Entry 13 of the
performance verification test record.

2. Enter the most negative number from Table  2-30, column 2, as TR Entry 14 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 15 of the performance verification
test record.

Frequency Response, Band 4 for Option 026 or 027

1. Enter the most positive number from ‘lkble 2-31, column 2, as TR Entry 13 of the
performance verification test record.

2. Enter the most negative number from ‘lkble 2-31, column 2, as TR Entry 14 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 15 of the performance verification
test record.
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20. Frequency Response, HP 85933

Column 1

Frequency

(MHz)

50

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

‘Ikble 2-26. Frequency Response Band 0, 250 MHz

Column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR

Frequency

(G Hz)

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

2.0

2.0

2.0

2.0

Column 1

Frequency
(MHz)

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

Column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR

Frequency
@Hz)

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

3.0

3.0

3.0

3.0

3.0
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20. Frequency Response, HP 85933

Column 1 cohmn3

Frequency

VW

column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

CAL FACTOR
Frequency

WW

2.75 3.0

2.8 3.0

2.9 3.0

3.0 3.0

3.1 3.0

3.2 3.0

3.3 3.0

3.4 3.0

3.5 4.0

3.6 4.0

3.7 4.0

3.8 4.0

3.9 4.0

4.0 4.0

4.1 4.0

4.2 4.0

4.3 4.0

4.4 4.0

4.5 5.0

4.6 5.0

‘Ihble 2-27. Frequency Response Band 1

Frequency

(GW

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

6.4

6.5

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

@Hz)

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0
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20. Frequency Response, HP 85933

Column 1

Frequency
WW

6.0 6.0

6.2 6.0

6.4 6.0

6.6 7.0

6.8 7.0

7.0 7.0

7.2 7.0

7.4 7.0

7.6 8.0

7.8 8.0

8.0 8.0

8.2 8.0

8.4 8.0

8.6 9.0

8.8 9.0

9.0 9.0

9.2 9.0

9.4 9.0

‘Ihble 2-28. Frequency Response Band 2

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

WV

Column 1

Frequency
(GW

9.6 10.0

9.8 10.0

10.0 10.0

10.2 10.0

10.4 10.0

10.6 11.0

10.8 11.0

11.0 11.0

11.2 11.0

11.4 11.0

11.6 12.0

11.8 12.0

12.0 12.0

12.2 12.0

12.4 12.0

12.6 13.0

12.8 13.0

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

Wz)
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20. Frequency Response, HP 85933

Column 1

Frequency

WW

12.4

12.6

12.8

13.0

13.2

13.4

13.6

13.8

.14.0

14.2

14.4

14.6

14.8

15.0

15.2

15.4

15.6

15.8

lhble 2-29. Frequency Response Band 3

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

(GHz)

12.0

13.0

13.0

13.0

13.0

13.0

14.0

14.0

14.0

14.0

14.0

15.0

15.0

15.0

15.0

15.0

16.0

16.0

Column 1

Frequency
@Hz)

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

WW

16.0 16.0

16.2 16.0

16.4 16.0

16.6 17.0

16.8 17.0

17.0 17.0

17.2 17.0

17.4 17.0

17.6 18.0

17.8 18.0

18.0 18.0

18.2 18.0

18.4 18.0

18.6 19.0

18.8 19.0

19.0 19.0

19.2 19.0

19.4 19.0
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20. Frequency Response, HP 85933

Column1

Frequency
@Hz)

19.1

19.2

19.3

19.4

19.5

19.6

19.7

19.8

19.9

20.0

20.1

20.2

20.3

20.4

20.5

‘Ihble  2-30. Frequency Response Band 4

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

cohmn 3

CAL FACTOR
Frequency

@Hz)

19.0

19.0

19.0

19.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

21.0

Column1

Frequency

@Hz)

20.6

20.7

20.8

20.9

21.0

21.1

21.2

21.3

21.4

21.5

21.6

21.7

21.8

21.9

22.0

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

cohmu 3

CAL FACTOR
Frequency

W4

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

21.0

22.0

22.0

22.0

22.0

22.0

22.0
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20. Frequency Response, HP 85933

‘Ihble 2-31. Frequency Response Band 4, Option 026 or 027

Frequency

@Hz)

19.1 19.0

19.3 19.0

19.5 20.0

19.7 20.0

19.9 20.0

20.1 20.0

20.3 20.0

20.5 21.0

.20.7 21.0

20.9 21.0

21.1 21.0

21.3 21.0

21.5 22.0

21.7 22.0

21.9 22.0

22.1 22.0

22.3 22.0

22.5 23.0

22.7 23.0

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

CAL FACTOR
Frequency

WW

Column 1

Frequency

@Hz)

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Column 3

CAL FACTOR
Frequency

WW

22.9

23.1

23.3

23.5

23.7

23.9

24.1

24.3

24.5

24.7

24.9

25.1

25.3

25.5

25.7

25.9

26.1

26.3

26.5

Peaked

23.0

23.0

23.0

24.0

24.0

24.0

24.0

24.0

25.0

25.0

25.0

25.0

25.5

25.5

25.5

26.0

26.0

26.5

26.5

‘lhble 2-32. Frequency Response Band 0, ~50 MHz

Column 1 Column 2 Column 3 Column 4
Spectrum Analyzer Frequency Synthesizer Response

Frequency Synthesizer Amplitude Relative Response
Frequency WW to 50 MHz Relative to 300 MHz

50 MHz 0 (Reference)

20 MHz

10 MHz

5 MHz

1 MHz

200 kHz

50 kHz
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2 1. Frequency Response,
HP 85943 and HP 8594Q
The RF INPUT coupling is first set to the dc coupled mode. The output of the synthesized
sweeper is fed through a power splitter to a power sensor and the spectrum analyzer. The
synthesized sweeper’s power level is adjusted at 300 MHz to place the displayed signal at the
analyzer center horizontal graticule line. The measuring receiver, used as a power meter, is
placed in RATIO mode. At each new sweeper frequency and analyzer center frequency setting,
the sweeper’s power level is adjusted to place the signal at the center horizontal graticule line.
The measuring receiver displays the inverse of the frequency response relative to 300 MHz
(CAL OUT frequency).

The related adjustments for this performance verification test are:

Dual Mixer Bias Adjustment
Frequency Response Adjustment

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Synthesizer/level generator
Power sensor, 50 MHz to 2.9 GHz
Power splitter
Termination, 50 Q
Adapter, Type N (m) to APC 3.5 (m)
Adapter, Type N (f) to APC 3.5 (m)
Adapter, 3.5 mm (f) to 3.5mm (f)
Cable, BNC, 122 cm (48 in)
Cable, APC 3.5, 91 cm (36 in)

XD617

SpECTRllLA  *rat., v7cm
,“M lTl.lTL 1 LClx

M E A S U R I N G  R E C E I V E R

INPUT 500

P O W E R  S P L I T T E R

SENSOR

P O W E R  S E N S O R

Figure 2-32. Frequency Response Test Setup, 250 MHz
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21. Frequency Response, HP 85943 and HP 8594Q

Procedure

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Zero and calibrate the measuring receiver and 50 MHz to 2.9 GHz  power sensor in log mode
as described in the measuring receiver operation manual.

Connect the equipment as shown in Figure 2-32.

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,300 MHz
FREQ STEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8  dBm

On the spectrum analyzer, press (PJ Wait for the preset to finish, then set the
spectrum analyzer controls by pressing the following keys:

(FREQUENCY) 300 INIHz)
CF STEP AUTO MAN lOO@J
m5LMHz)
(AMPLITUDE] -10 [dBm)
SCALE LOG LIN (LOG) 1 (XJ

(AMPLITUDE] More 1 of 3 More 2 of 3 COUPLE AC DC (DC)

(BW)lIrvlHZ]
VID BW AUTO  MAN 10 m

On the spectrum analyzer, press [PEAK SEARCH ) ,  [SIGNAL TRACK ) (ON).

Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of -14 dBm
*to.1 dB.

Set the power sensor cal factor for the measuring receiver, then press RATIO.

Set the synthesized sweeper CW to 50 MHz.

Press (-1, 50 (MHz) on the spectrum analyzer.

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm &O. 1 dB.

Set the power sensor cal factor for the measuring receiver, then record the power ratio
displayed on the measuring receiver below. Record the negative of the power ratio in
Table  2-33.

Measuring Receiver Reading at 50 MHz dB

Set the synthesized sweeper CW to 100 MHz.

Press [FREQUENCY ] ,  100 m on the spectrum analyzer.

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

Set the power sensor cal factor for the measuring receiver, then record the negative of the
power ratio displayed on the measuring receiver in ‘lhble 2-33 as the Measuring Receiver
Reading at 100 MHz.

16. On the synthesized sweeper, press CW, and m (step up) key.
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21. Frequency Response, HP 85943 and HP 8594Q

17. On the spectrum analyzer, press I-J-1, m (step up) key to step through the
remaining frequencies listed in ‘Iable 2-33.

At each new frequency repeat steps 14 through 16, entering the power sensor’s Cal Factor
into the measuring receiver as indicated in Table  2-33.

XD6

S Y N T H E S I Z E R / L E V E L -_-_--,I.~  ..I..  .
GENERATOR SI-LLIP(UM  ANALYZER

M E A S U R I N G  R E C E I V E R

POWER SPL I TTER

POWER SENSOR
18

Figure 2-33. Frequency Response Test Setup, ~50 MHz

18. Connect the equipment as shown in Figure 2-33, with the power sensor connected to
power splitter.

19. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . 50 MHz
AMPLITUDE . . . . . . . . -8 dBm
AMPTD INCR . . . . . . . . . . . . . .0.05 dB

20. On the spectrum analyzer, press INIKR), MARKERS OFF , then set the controls by pressing the
following keys:

[Fi?Emiq  50 CMHz)
plOlm
BW kHz

21. Enter the power sensor’s 50 MHz Cal Factor into the measuring receiver.

22. Adjust the synthesizer/level generator amplitude until the measuring receiver display reads
the same value as recorded in step 11. Record the synthesizer/level generator amplitude
here and in Table  2-34.

Synthesizer/Level Generator Amplitude Setting (50 MHz) dBm

23. Replace the power sensor with the 50 n termination.

24. Press the following spectrum analyzer keys:

[PEAK  S E A R C H ]

($MKR- MK TRACK ON OFF (ON)

[MKR)  MARKER A
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21. Frequency Response, EIP 85943 and HP 8594Q

25. Set the spectrum analyzer center frequency and the synthesizer/level generator frequency
to the frequencies listed in Table 2-34. At each frequency, adjust the synthesizer/level
generator amplitude for a MKR A-TRK amplitude reading of 0.00 f0.05 dB. Record the
synthesizer/level generator amplitude setting in ‘fable 2-34 as the Synthesizer/Level
Generator Amplitude.

26. For each of the frequencies in Table 2-34, subtract the Synthesizer/Level Generator
Amplitude Reading (column 2) from the Synthesizer/Level Generator Amplitude Setting
(50 MHz) recorded in step 20. Record the result as the Response Relative to 50 MHz
(column 3) of lkble 2-34.

27. Add to each of the Response Relative to 50 MHz entries in lkble 2-34 the Measuring
Receiver Reading for 50 MHz listed in ‘lhble 2-33. Record the results as the Response
Relative to 300 MHz (column 4) in Table  2-34.

28. Record the test results in the performance verification test record by performing the
following steps:

a. Enter the most positive number from Table 2-34, column 4:

dB

b. Enter the most positive number from ‘lhble 2-33, column 2:

dB

c. Enter the more positive of numbers from (a) and (b) as TR Entry 1 of the performance
verification test record. (Absolute referenced to 300 MHz.)

d. Enter the most negative number from ‘Ikble  2-34, column 4:

dB

e. Enter the most negative number from lkble 2-33, column 2:

dB

f. Enter the more negative of numbers from (d) and (e) as TR Entry 2 of the performance
verification test record.

g. Subtract (f) from (c), then enter this value as TR Entry 3 of the performance verification
test record. (Relative flatness.)
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21. Frequency Response, HP 85943 and HP 8594Q

Column 1

Frequent  y

(MHz)

50

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

l’hble 2-33. Frequency Response, 150 MHz

Column 2 Column 3
Measuring CAL FACTOR
Receiver Frequent y

Reading (de) @Hz)

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

2.0

2.0

2.0

2.0

Column 1

Frequent  y

(MHz)

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

Column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR

Frequent  y

WW

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

3.0

3.0

3.0

3.0

3.0

‘Ihble 2-34. Frequency Response, ~50 MHz

Column 1 Column 2 Column 3 Column 4
Spectrum Analyzer Synthesizer Response
Synthesizer/Level Level Relative Response

Generator Frequency Generator Amplitude to 50 MHz Relative to 300 MHz

Pm)

50 MHz

20 MHz

10 MHz

5 MHz

1 MHz

200 kHz

50 kHz

0 (Reference)
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22. Frequency Response, HP 85953

22. Frequency Response,
HP 85953
The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the spectrum analyzer. The synthesized sweeper power level is adjusted at 300 MHz to place
the displayed signal at the analyzer center horizontal graticule line. The measuring receiver,
used as a power meter, is placed in RATIO mode. At each new synthesized sweeper frequency
and analyzer center frequency setting, the synthesized sweeper power level is adjusted to place
the signal at the center horizontal graticule line. The measuring receiver displays the inverse of
the frequency response relative to 300 MHz (CAL OUT frequency).

The related adjustments for this performance verification test are:

YTF Adjustment
Dual Mixer Bias Adjustment
Frequency Response Adjustment

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Frequency synthesizer
Power sensor, 50 MHz to 6.5 GHz
Power splitter
Termination, 50 Q
Adapter, Type N (m) to APC 3.5 (m)
Adapter, Type N (f) to BNC (f)
Adapter, 3.5 mm (f) to 3.5mm (f)
Adapter, BNC (f) to SMA (m)
Cable, BNC, 122 cm (48 in)
Cable, APC 3.5, 91 cm (36 in)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

P O W E R  S P L I T T E R

P O W E R  S E N S O R
XD617

M E A S U R I N G  R E C E I V E R

SENSOR

Figure 2-34. Frequency Response Test Setup, 250 MHz
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22. Frequency Response, HP 85953

Procedure
1. Zero and calibrate the measuring receiver and 50 MHz to 6.5 GHz power sensor in LOG

mode as described in the measuring receiver operation manual.

2. Connect the equipment as shown in Figure 2-34.

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthesized sweeper
controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,300 MHz
FREQ STEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,100 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8  dBm

4. On the spectrum analyzer, press L-1, then wait for the preset routine to finish. Press
the following analyzer keys:

(FREQUENCY) Band Lock O-2.9 Gz BAND 0

(m] 300 (MHz)
CF STEP AUTO MAN lOO@

(SPAN)10m
( A M P L I T U D E  1 REF LVL lO(--dBml

~AMPLITUDE  )More 1 of 3 More 2 of 3 COUPLE AC DC (DC)

SCALE LOG LIN (LOG)lldB)

Isw] RES BW AUTO MAN lm

VID BW AUTO MAN 10IkHZ)

5. On the spectrum analyzer, press [PEAK SEARCH), [w), MK TRACK ON OFF (ON).

6. Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of
- 14 dBm *O. 1 dB.

7. Press RATIO on the measuring receiver.

Frequency Response, Band 0, 250 MHz

8. Set the synthesized sweeper CW FREQUENCY to 50 MHz.

9. Set the spectrum analyzer CENTER FREQUENCY to 50 MHz.

10. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm 50.1 dB.

11. Record the power ratio displayed on the measuring receiver below, then record the
negative of this value in column 2 of Table 2-35 as the Measuring Receiver Reading at
50 MHz.

Measuring Receiver Reading at 50 MHz dB
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12.

13.

14.

15.

16.

17.

22. Frequency Response, HP 85953

Set the synthesized sweeper CW FREQUENCY to 100 MHz.

Set the spectrum analyzer CENTER FREQUENCY to 100 MHz.

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm 30.1 dB.

Record the negative of the power ratio displayed on the measuring receiver in Table 2-35 as
the measuring receiver Reading.

On the synthesized sweeper, press Icw), and m (step up) key and on the spectrum
analyzer, press CFREQUENCY],  m (step up) key to step through the remaining frequencies
listed in ‘fable 2-35.

At each new frequency repeat steps 13 through 15, entering the power sensor Cal Factor
into the measuring receiver as indicated in ‘fable 2-35.

Frequency Response, Band 1

18. Press the following spectrum analyzer keys:

~FREQUENCY)  Band Lock 2.75 - 6.5 BAND I
F R E Q U E N C Y )  2.75 m
&lo-
@J RES BW AUTO MAN 1IMHz)

VID BW AUTO MAN 100
[ P E A K  S E A R C H )

(j- MK TRACK ON OFF (ON)

19.

20.

21.

Set the synthesized sweeper CW to 2.75 GHz.

On the spectrum analyzer, press C-1, PRESEL PEAK .

Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

22. Record the negative of the power ratio displayed on the measuring receiver in ‘Ihble 2-36,
column 2.

23. Set the synthesized sweeper CW and the spectrum analyzer Center Frequency to 2.8 GHz.
Repeat steps 20 through 22.

24. On the synthesized sweeper, press CW, and m (step up) key, then on the spectrum
analyzer, press [FREQUENCY), m (step up) key to step through the remaining frequencies
listed in Table 2-36.

25. At each new frequency repeat steps 20 through 22, entering the power sensor Cal Factor
into the measuring receiver as indicated in ‘fable 2-36.
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22. Frequency Response, HP 85953

XD6

S Y N T H E S I Z E R / L E V E L
GENERATOR

A’ \

gg g& i ; 000 8;: *p 50n

00 Es: BE 8 0 00
- -

S P E C T R U M  A N A L Y Z E R

18

P O W E R  S P L I TTER

P O W E R  S E N S O R

M E A S U R I N G  R E C E I V E R

SENSOR

Figure 2-35. Frequency Response Test Setup, ~50 MHz

Frequency Response, Band 0, ~50 MHz
26. Set the frequency synthesizer controls as follows:

FREQUENCY . . . . . . . . . 50 MHz
AMPLITUDE . . . -8 dBm
AMPTD INCR . . . . . . . . .0.05 dB

27. Connect the equipment as shown if Figure 2-35, with the power sensor connected to power
splitter.

28. On the spectrum analyzer, press the following keys:

Ir\nKRl MARKER 1 ON OFF (OFF)

[FREQUENCY] Band Lock BND LOCK ON OFF (OFF)

(j-1 MKR TRACK ON

(SPAN)1000
Isw] RES BW AUTO MAN lO(kHz)

29. Enter the power sensor 50 MHz Cal Factor into the measuring receiver.

30. Adjust the frequency synthesizer amplitude until the measuring receiver display reads
the same value as recorded in step 11. Record the frequency synthesizer amplitude in
Table  2-37.
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22. Frequency Response, HP 85953

31. Replace the power sensor with the 50 hl termination.

32. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H ]  MARKER  n

@%EY@ MK TRACK ON OFF (ON)

33. Set the spectrum analyzer center frequency and the synthesizer frequency to the
frequencies listed in Table  2-37.

34. At each frequency, adjust the frequency synthesizer amplitude for a MKR A-TRK amplitude
reading of 0.00 1tO.05 dB. Record the frequency synthesizer Amplitude Setting in ‘Iable 2-37
as the frequency synthesizer Amplitude.

35. For each of the frequencies in Table  2-37, subtract the frequency synthesizer Amplitude
Reading (column 2) from the frequency synthesizer Amplitude Setting (50 MHz) recorded in
step 50. Record the result as the Response Relative to 50 MHz (column 3) of ‘fable 2-37.

36. Add to each of the Response Relative to 50 MHz entries in Table  2-37 the measuring
receiver Reading for 50 MHz listed in ‘fable 2-35. Record the results as the Response
Relative to 300 MHz (column 4) in Table  2-37.
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22. Frequency Response, HP 85953

Test Results

Frequency Response, Band 0

1. Enter the most positive number from ‘Ikble 2-37, column 4:

dB

2. Enter the most positive number from lkble 2-35, column 2:

dB

3. Enter the more positive of numbers from step 1 and step 2 as TR Entry 1 of the
performance verification test record (absolute referenced to 300 MHz).

4. Enter the most negative number from Table  2-37, column 4:

dB

5. Enter the most negative number from Table 2-35, column 2:

dB

6. Enter the more negative of numbers from step 4 and step 5 as TR Entry 2 of the
performance verification test record.

7. Subtract step 6 from step 3. Enter this value as TR Entry 3 of the performance verification
test record (relative flatness).

Frequency Response, Band 1

1. Enter the most positive number from lkble 2-36, column 2, as TR Entry 4 of the
performance verification test record.

2. Enter the most negative number from ‘lhble 2-36, column 2, as TR Entry 5 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 6 of the performance verification
test record.
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Column 1

Frequency

(MHz)

50

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

‘Ihble 2-35. Frequency Response Band 0, 250 MHz

Column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR

Frequent  y

FW

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

2.0

2.0

2.0

2.0

Column 1

Frequent y

(MHz)

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

Column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR
Frequent y

@Hz)

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

3.0

3.0

3.0

3.0

3.0
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‘Ihble 2-36. Frequency Response Band 1

Column 1

Frequency
WW

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

WW

2.75 3.0

2.8 3.0

2.9 3.0

3.0 3.0

3.1 3.0

3.2 3.0

3.3 3.0

3.4 3.0

3.5 4.0

3.6 4.0

3.7 4.0

3.8 4.0

3.9 4.0

4.0 4.0

4.1 4.0

4.2 4.0

4.3 4.0

4.4 4.0

4.5 5.0

4.6 5.0

column 1

Frequency
(GW

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Column 3

CAL FACTOR
Frequency

(GW

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

6.4

6.5

Peaked

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

‘Ihble 2-37. Frequency Response Band 0, ~50 MHz

Column 1 Column 2 Column 3 Column 4
Spectrum Analyzer Frequency Synthesizer Response Response

‘kequency Synthesizer Amplitude Relative Relative
Frequency Pm) to 50 MHz to 300 MHz

50 MHz 0 (Reference)

20 MHz

10 MHz

5 MHz

1 MHz

200 kHz

50 kHz I
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23. Frequency Response, HP 85963

23. Frequency Response,
HP 85963
The output of the synthesized sweeper is fed through a power splitter to a power sensor and
the spectrum analyzer. The synthesized sweeper power level is adjusted at 300 MHz to place
the displayed signal at the analyzer center horizontal graticule line. The measuring receiver,
used as a power meter, is placed in RATIO mode. At each new synthesized sweeper frequency
and analyzer center frequency setting, the synthesized sweeper power level is adjusted to place
the signal at the center horizontal graticule line. The measuring receiver displays the inverse of
the frequency response relative to 300 MHz (CAL OUT frequency).

The related adjustments for this performance verification test are:

YTF Adjustment
Dual Mixer Bias Adjustment
Frequency Response Adjustment

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Frequency synthesizer
Power sensor, 50 MHz to 12.8 GHz
Power splitter
Termination, 50 62
Adapter, Type N (m) to APC 3.5 (m)
Adapter, Type N (f) to BNC (f)
Adapter, 3.5 mm (f) to 3.5mm  (f)
Adapter, BNC (f) to SMA (m)
Cable, BNC, 122 cm (48 in)
Cable, APC 3.5, 91 cm (36 in)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R M E A S U R I N G  R E C E I V E R

XD617

+PmER SPL I  TTER

B P O W E R  S E N S O R

SENSOR

I
\

Figure 2-36. Frequency Response Test Setup, 250 MHz
/
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23. Frequency Response, HP 85963

Procedure
1. Zero and calibrate the measuring receiver and 50 MHz to 12.8 GHz  power sensor in LOG

mode as described in the measuring receiver operation manual.

2. Connect the equipment as shown in Figure 2-36.

Option 026 only: Connect the output of the power splitter to the spectrum analyzer input
directly.

Option 027 only: Connect the output of the power splitter to the SMA adapter included
with spectrum analyzer. Note that the SMA adapter is required to meet specifications.

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthesized sweeper
controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,300 MHz
FREQ STEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,100 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8  dBm

4. On the spectrum analyzer, press [PRESET), then wait for the preset routine to finish. Press
the following analyzer keys:

[ F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
(FREQUENCY]  300 m
CF STEP AUTO MAN 100 INIHz]
ISPAN)  100
[ A M P L I T U D E  1 REF LVL 10 m

SCALE LOG LIN (LOG) l(XJ

Isw] RES BW AUTO MAN 1 INIHz)

VID BW AUTO  MAN lO(kHz)

5. On the spectrum analyzer, press PEAK  SEARCH), [MKRFCTN),  MK TRACK ON OFF (ON).

6. Adjust the synthesized sweeper power level for a MKR-TRK amplitude reading of -14 dBm
*O.l dB.

7. Press RATIO on the measuring receiver.
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23. Frequency Response, HP 85963

Frequency Response, Band 0, 250 MHz

8. Set the synthesized sweeper CW FREQUENCY to 50 MHz.

9. Set the spectrum analyzer CENTER FREQUENCY to 50 MHz.

10. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm fO.1 dB.

11. Record the power ratio displayed on the measuring receiver below, then record the
negative of this value in column 2 of Table  2-38 as the Measuring Receiver Reading at
50 MHz.

Measuring Receiver Reading at 50 MHz dB

12. Set the synthesized sweeper CW FREQUENCY to 100 MHz.

13. Set the spectrum analyzer CENTER FREQUENCY to 100 MHz.

14. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK ampli
reading of -14 dBm &O.l dB.

.tude

15. Record the negative of the power ratio displayed on the measuring receiver in Table
the measuring receiver Reading.

2-38 as

16. On the synthesized sweeper, press [cwl, and m (step up) key and on the spectrum
analyzer, press (FREQUENCY], m (step up) key to step through the remaining frequencies
listed in Table  2-38.

17. At each new frequency repeat steps 13 through 15, entering the power sensor Cal Factor
into the measuring receiver as indicated in lable 2-38.

Frequency Response, Band 1

18. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y )  R a n d  L o c k  2 . 7 5  - 6 . 5  BAND  1

Isw)RESBWAUTOMANlINIHz)

VID BW AUTO MAN 10 IkHz)

[PEAK  S E A R C H )

(MKRJ MK TRACK OM  OFF (ON)

19. Set the synthesized sweeper CW to 2.75 GHz.

20. On the spectrum analyzer, press (-1, PRESEL  PEAK .

21. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm &O. 1 dB.

22. Record the negative of the power ratio displayed on the measuring receiver in Table  2-39,
column 2.

23. Set the synthesized sweeper CW and the spectrum analyzer Center Frequency to 2.8 GHz.
Repeat steps 20 through 22.
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23. Frequency Response, HP 85963

24. On the synthesized sweeper, press CW, and m (step up) key, then on the spectrum
analyzer, press [FREQUENCY], m (step up) key to step through the remaining frequencies
listed in %ble 2-39.

25. At each new frequency repeat steps 20 through 22, entering the power sensor Cal Factor
into the measuring receiver as indicated in liable 2-39.

Frequency Response, Band 2
26. Press the following spectrum analyzer keys:

~FREQUENCY)  Band Lock 6 .O -12.8 BAND 2
tFREQUENCY_)6.00
CF STEP AUTO MAN 200m
ISPAN)  lO(MHz1
Isw] RES BW AUTO MAN 1 m

VID BW AUTO MAN 10 (kHz)
[ P E A K  S E A R C H )

l-j-j- MK TRACK ON OFF (ON)

27. Set the synthesized sweeper CW to 6.0 GHz.

23. On the spectrum analyzer, press [AMPLITUDE) PFiESEL  PEAK .

29. Adjust the synthesized sweeper power level for a spectrum analyzer MKR-TRK amplitude
reading of - 14 dBm *O. 1 dB.

30. Record the negative of the power ratio displayed on the measuring receiver in Table 2-40,
column 2.

31. On the synthesized sweeper, press Icw], and m (step up) key, then on the spectrum
analyzer, press (FREQUENCY], and m (step up) key to step through the remaining
frequencies listed in Table  2-40.

32. At each new frequency repeat steps 28 through 30, entering the power sensor Cal Factor
into the measuring receiver as indicated in ‘lhble 2-40.

S Y N T H E S I Z E R / L E V E L
G E N E R A T O R

XD618

S P E C T R U M  A N A L Y Z E R

P O W E R  S P L

P O W E R  S E N S O R
b

M E A S U R I N G  R E C E I V E R

SENSOF

I  T T E R

Figure 2-37. Frequency Response Test Setup, ~50 MHz
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Frequency Response, Band 0, ~50 MHz

33. Set the frequency synthesizer controls as follows:

FREQUENCY . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . -8 dBm
AMPTD INCR . . . . . . .0.05 dB

34. Connect the equipment as shown if Figure 2-37, with the power sensor connected to power
splitter.

35.

Option 026 or 027 only: Connect the power splitter to the analyzer input directly.

On the spectrum analyzer, press the following keys:

m MARKER 1 ON OFF (OFF)

[FREQUENCY) Band Lock BND LOCK ON OFF (OFF)
FREQUENCY] 50 (MHz)
blO@
( P E A K  S E A R C H )

(j-1 MKR TRACK ON
(SPAN) 100 IkHz)
Isw] RES BW AUTO MAN 10 m

36.

37.

Enter the power sensor 50 MHz Cal Factor into the measuring receiver.

Adjust the frequency synthesizer amplitude until the measuring receiver display reads
the same value as recorded in step 11. Record the frequency synthesizer amplitude in
Table  2-41.

38. Replace the 50 MHz to 12.8 GHz  power sensor with the 50 D termination.

39. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H ]  MARKER  ci

[FCTN]  MK TRACK ON OFF (ON)

40. Set the spectrum analyzer center frequency and the synthesizer frequency to the
frequencies listed in Table  2-41.

41. At each frequency, adjust the frequency synthesizer amplitude for a MKR A-TRK amplitude
reading of 0.00 f0.05 dB. Record the frequency synthesizer Amplitude Setting in ‘Ihble 2-41
as the frequency synthesizer Amplitude.

42. For each of the frequencies in Table 2-41, subtract the frequency synthesizer Amplitude
Reading (column 2) from the frequency synthesizer Amplitude Setting (50 MHz) recorded in
step 37. Record the result as the Response Relative to 50 MHz (column 3) of Table  2-41.

43. Add to each of the Response Relative to 50 MHz entries in Table 2-41 the measuring
receiver Reading for 50 MHz listed in Table  2-38. Record the results as the Response
Relative to 300 MHz (column 4) in ‘Ihble 2-41.
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Test Results

Frequency Response, Band 0

1. Enter the most positive number from Table 2-41, column 4:

dB

2. Enter the most positive number from ‘fable 2-38, column 2:

dB

3. Enter the more positive of numbers from step 1 and step 2 as TR Entry 1 of the
performance verification test record (absolute referenced to 300 MHz).

4. Enter the most negative number from Table 2-41, column 4:

dB

5. Enter the most negative number from Table 2-38, column 2:

dB

6. Enter the more negative of numbers from step 4 and step 5 as TR Entry 2 of the
performance verification test record.

7. Subtract step 6 from step 3. Enter this value as TR Entry 3 of the performance verification
test record (relative flatness).

Frequency Response, Band 1

1. Enter the most positive number from Table 2-39, column 2, as TR Entry 4 of the
performance verification test record.

2. Enter the most negative number from Table 2-39, column 2, as TR Entry 5 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 6 of the performance verification
test record.

Frequency Response, Band 2

1. Enter the most positive number from ‘lkble 2-40, column 2, as TR Entry 7 of the
performance verification test record.

2. Enter the most negative number from Table 2-40, column 2, as TR Entry 8 of the
performance verification test record.

3. Subtract step 2 from step 1. Enter this value as TR Entry 9 of the performance verification
test record.
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Column 1

Frequent y

(MHz)

50

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

lhble 2-38. Frequency Response Band 0, 250 MHz

column 2
Measuring
Receiver

Reading (dB)

Column 3
CAL FACTOR
Frequent y

(GW

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

2.0

2.0

2.0

2.0

column 1

Frequent y

(MHz)

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2900

Column 2
Measuring
Receiver

Reading (dB)

cohlmn3
CAL FACTOR

Frequent  y

Wz)

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

3.0

3.0

3.0

3.0

3.0
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Column 1 Column 3

Frequent  y
WW

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

CAL FACTOR
Frequency

GW

2.75 3.0

2.8 3.0

2.9 3.0

3.0 3.0

3.1 3.0

3.2 3.0

3.3 3.0

3.4 3.0

3.5 4.0

3.6 4.0

3.7 4.0

3.8 4.0

3.9 4.0

4.0 4.0

4.1 4.0

4.2 4.0

4.3 4.0

4.4 4.0

4.5 5.0

4.6 5.0

‘able 2-39. Frequency Response Band 1

Column 1

Frequent y

(GW

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

6.4

6.5

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

column 3

CAL FACTOR
Frequent  y

WW

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0
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‘Ihble 2-40. Frequency Response Band 2

cohmn 1

Frequency

@Hz)

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

9.0

9.2

9.4

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Peaked

Column 3

CAL FACTOR
Frequency

Wz)

6.0

6.0

6.0

7.0

7.0

7.0

7.0

7.0

8.0

8.0

8.0

8.0

8.0

9.0

9.0

9.0

9.0

9.0

Column 1

Frequency
WW

Column 2
Measuring
Receiver

Reading (dB)
Preselector

Column 3

CAL FACTOR
Frequent y

WW

9.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

11.4

11.6

11.8

12.0

12.2

12.4

12.6

12.8

Peaked

10.0

10.0

10.0

10.0

10.0

11.0

11.0

11.0

11.0

11.0

12.0

12.0

12.0

12.0

12.0

13.0

13.0

‘Ihble  2-41. Frequency Response Band 0, ~50 MHz

Column 1 Column 2 Column 3
Spectrum Analyzer Frequency Synthesizer Response

Frequency Synthesizer Amplitude Relative
Frequency WW to 50 MHz

50 MHz

20 MHz

10 MHz

5 MHz

1 MHz

200 kHz

50 kHz

0 (Reference)

I

Column 4

Response
Relative to 300 MHz
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24. Other Input Related Spurious Responses,
HP 8591C and HP 85913
A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to -20 dBm. A marker-amplitude reference is set on the
spectrum analyzer. The source is then tuned to several different frequencies where image
responses could occur. At each source frequency, the source amplitude is set to -20 dBm
and the amplitude of the response, if any, is measured using the spectrum analyzer marker
function. The marker-amplitude difference is then compared to the specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 100 kHz to 1800 MHz
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (f) to Type N (f)
Cable, Type N, 183 cm (72 in)

Additional Equipment for 75 fl Input

Power sensor, 75 R
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 D
Adapter, Type N (f) to Type N (f), 75 D

Procedure

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor’s 542.8 MHz Cal Factor into the measuring receiver.

75 D only: Use 75 Q power sensor.

2. Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .542.8  MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . -20 dBm
75 D input only: POWER LEVEL . . . . . -14.3 dBm

3. Connect the equipment as shown in Figure 2-38. Connect the output of the synthesizer to
the 100 kHz to 1800 MHz power sensor using adapters.

75 f-l input only: Use the minimum loss adapter and 75 D adapter to connect to the 75 R
power sensor.

4. Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

5. On the synthesized sweeper, press SAVE 1.
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24. Other Input Related Spurious Responses, HP 8591C and HP 85913

Caution Use only 75 D cables, connectors, or adapters on instruments with 75 61 inputs,
or damage to the input connector will occur.

SYNTHES I ZED  SWEEPER MEASURING  RECEIVER

mj sNSOR,

;*-
----------

SPECTRUM  ANALYZER ADAPTER
, .

INPUT  5On

I
I -------------,
I 1 * MINIMUM  l I L-----------l
I
I
\ ADAPTER  1

c--------____

’ * 75Ci  INPUT ONLY !
I-----------_-

Figure 2-38. Other Input Related Spurious Responses Test Setup

xul4ce

6. Enter the power sensor’s Cal Factor for 1142.8 MHz into the measuring receiver.

7. Set the CW frequency on the synthesized sweeper to 1142.8 MHz.

8. Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

9. On the synthesized sweeper, press SAVE 2.

10. Enter the power sensor’s Cal Factor for 500 MHz into the measuring receiver.

11. Set the CW frequency on the synthesized sweeper to 500 MHz.

12. Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

13. Connect the synthesized sweeper to the RF INPUT of the spectrum analyzer using the
appropriate cable and adapters.

75 62 input only: Use the minimum loss adapter and 75 Q adapter as shown in Figure 2-38.
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24. Other Input Related Spurious Responses, HP 8591C and HP 85913

14. On the spectrum analyzer, press @ZZY’J then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  500 INIHz)

&lo@@

75 Cl input only: Press C-1, More 1 of 2 , Amptd Units , then dBm .

(AMPLITUDEj  -10 Idem]

15. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

(MKR] MK TRACK ON OFF (ON)
(SPAN)2001kHz)

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

(PEAK  S E A R C H )

CMKR] MARKER -+REF LVL

fjj- MK TRACK OM  OFF (OFF)

CPEAK  S E A R C H )  MARKER  n

(-1 QIJ (step-down key).
(sGLSWP)

16. For each of the frequencies listed in Table 2-42, do the following:

a.

b.
C .

Set the synthesized sweeper to the listed CW frequency by pressing (jRECALL]  1 for a CW
frequency of 542.8 MHz or (RECALL] 2 for a CW frequency of 1142.8 MHz.
Press C-1 and wait for the completion of a new sweep.
On the spectrum analyzer, press [PEAK SEARCH ) and record the marker-delta amplitude
reading in Table 2-42 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Maximum MKR A Amplitude listed
in the table below.

Note that the Maximum MKR A Amplitude is 10 dB more positive than the specification.
This is due to the 10 dB change in reference level made in step 15.

‘Ikble  2-42. Image Responses

Synthesized Sweeper Actual MKR A Maximum MKR A
CW Frequency Amplitude (dBc)  Amplitude (dBc)

542.8 MHz -55

1142.8 MHz -55

17. Record the Maximum MKR A Amplitude from Table  2-42 in the performance verification
test record as TR Entry 1.
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25. Other Input Related Spurious Responses, HP 85933

25. Other Input Related Spurious Responses,
HP 85933
A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to -20 dBm. A marker-amplitude reference is set on the
spectrum analyzer. The source is then tuned to several different frequencies which should
generate image, multiple, and out-of-band responses. At each source frequency, the source
amplitude is set to -20 dBm and the amplitude of the response, if any, is measured using the
spectrum analyzer marker function. The marker-amplitude difference is then compared to the
specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 26.5 GHz
Power splitter
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5, 91 cm (36 in)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

P O W E R  S P L I T T E R

P O W E R  S E N S O

XD619

Figure 2-39. Other Input Related Spurious Responses Test Setup
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25. Other Input Related Spurious Responses, HP 85933

Procedure

Band 0

1.

2.

3.

4.

Zero and calibrate the measuring receiver and 50 MHz to 26.5 GHz  power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.

Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . 2000 MHz
POWER LEVEL . . . . -4 dBm

Connect the equipment as shown in Figure 2-39. Connect the output of the synthesizer to
the 50 MHz to 26.5 GHz  power sensor using adapters.

Option 026 only: Connect the power splitter to the spectrum analyzer input directly.

Press (PRESET_)  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

&1-
F R E Q U E N C Y ]  2.0 LGHz)

[AMPLITUDE]  REF LVL 10 [-dBm-

ATTEN AUTO MAN O(dB)

5. Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

6. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H )

(jMKR] MK TRACK ON OFF (ON)
IsPAN)200IkHz)

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

CMKR] MARKER -+REF LVL

[MKRFCTNI)  MK TRACK ON OFF (OFF)

( P E A K  S E A R C H ]  MARKER A
IAMPLITUDE)  @) (step-down key).
@iTiF)
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7. For each of the frequencies listed in Table Z-43, do the following:

a. Set the synthesized sweeper to the listed CW frequency.
b. Enter the appropriate power sensor CAL Factor into the measuring receiver.
c. Set the synthesized sweeper power level for -20 dBm reading on the measuring

receiver.
d. Press [sGLSWP)  and wait for the completion of a new sweep.
e. On the spectrum analyzer, press CPEAK  SEARCH) and record the marker-delta amplitude

reading in ‘fable 2-43 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Maximum MKR A Amplitude listed in
‘fable 2-43.

Note that the Maximum MKR A Amplitude is 10 dB more positive than the specification.
This is due to the 10 dB change in reference level made in step 6.

8. Press the following spectrum analyzer keys:

m MARKERS OFF
m
CAUTO  COUPLE ) AUTO ALL
ISPAN)l(MHz)
@KiiEEF-  REF LVL ZOI-dBm]

ATTEN  AUTO MAN OIdB)

[SWEEP-  SWEEP CONT SGL (CONT)

Band 1

9. On the spectrum analyzer, press [FREQUENCY], 4, (GHz).

10. Set the synthesized sweeper CW to 4 GHz.

11. Enter the power sensor 4 GHz  CAL Factor into the measuring receiver.

12. Press the following spectrum analyzer keys:

[PEAK S E A R C H ]

[AMPLITUDE]  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press (MKR),  MARKERS OFF .

13. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in Table 2-43
for Band 1.
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Band 2

14. On the spectrum analyzer, press (FREQUENCY ) ,  9, IGHz).

15. Set the synthesized sweeper CW to 9 GHz.

16. Enter the power sensor 9 GHz  CAL Factor into the measuring receiver.

17. Press the following spectrum analyzer keys:

(PEAK  S E A R C H ]

[AMPLITUDE- PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press (MKR),  MARKERS OFF

18. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in lable 2-43
for Band 2.

Band 3

19. On the spectrum analyzer, press [FREQUENCY ) ,  15, IGHz).

20. Set the synthesized sweeper CW to 15 GHz.

21. Enter the power sensor 15 GHz  CAL Factor into the measuring receiver.

22. Press the following spectrum analyzer keys:

(PEAK  S E A R C H ]

[ A M P L I T U D E )  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press IIVIKR), MARKERS OFF .

23. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in Table 2-43
for Band 3.

Band 4

24. On the spectrum analyzer, press (FREQUENCY ) ,  21, IGHz).

25. Set the synthesized sweeper CW to 21 GHz.

26. Enter the power sensor 21 GHz  CAL Factor into the measuring receiver.

27. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

( A M P L I T U D E )  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press IIVIKR], MARKERS OFF .

28. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in lable 2-43
for Band 4.
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Band 4 for Option 026 or 027
Perform this section only if you spectrum analyzer is equipped with Option 026 or 027.

29. On the spectrum analyzer, press [FREQUENCY), 24, IGHz).

30. Set the synthesized sweeper CW to 24 GHz.

31. Enter the power sensor 24 GHz  CAL Factor into the measuring receiver.

32. Press the following spectrum analyzer keys:

CPEAK  S E A R C H _ )

Cm) PRESEL PEAK

33.

Wait for the CAL: PEAKING message to disappear, then press INIKR), MARKERS OFF .

Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in ‘lhble 2-43
for Band 4 for Option 026 or 027.

Specification Summary
1. Record the maximum Actual MKR A Amplitude from Table  2-43 for Band 0 as TR Entry 1 of

the performance verification test record.

2. Record the maximum Actual MKR A Amplitude from Table  2-43 for Bands 1, 2, and 3 as TR
Entry 2 of the performance verification test record.

3. Record the maximum Actual MKR A Amplitude from Table  2-43 for Band 4 as TR Entry 3 of
the performance verification test record.

Option 026 or 027 only: Record the maximum Actual MKR A Amplitude from Table 2-43 for
band 4, Option 026 or 027 as TR Entry 3 of the performance verification test record.
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‘Ihble  2-43. Other Input Related Spurious Worksheet

Spectrum Analyzer Synthesized Sweeper

Band 1 Lffy ( ‘ref!Iyy

0 2.0 2042.8*

2.0 2642.8’

2.0 9842.8t

2.0 7921.4t

2.0 1820.8$

2.0 278.5$

1 4.0 4042.8*

4.0 4642.8’

4.0 8321.4t

4.0 3742.9$

2 9.0 9042.g*

9.0 9642.8*

9.0 4982.1t

9.0 9342.8$

3 15.0

15.0

15.0

15.0

4 21.0

21.0

21.0

21.0

4 24

Option 026 24

OT 24

027 Only 24

* Image Response
t Out-of-Band Response
$ Multiple Response

15042.8’

.15642.8*

4785.8t

15669.65$

21042.8’

21642.8”

5008.95t

21342.8:

24042.8*

24642.8’

11839.3t

20019.65$

MKR A Amplitude

Actual (dBc) Max. (dBc)

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-50

-50

-55

-50

-50

-50

-55

-50
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26. Other Input Related Spurious Responses,
HP 85943 and HP 8594Q
A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to -20 dBm. A marker amplitude reference is set on the
analyzer. The source is then tuned to several different frequencies which should generate
image, multiple, and out-of-band responses. At each source frequency, the source amplitude
is set to -20 dBm and the amplitude of the response, if any, is measured using the analyzer
marker function. The marker amplitude difference is then compared to the specification.

There are no related adjustment procedures for this performance verification test.

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 2.9 GHz
Power splitter
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5 male connectors, 91 cm (36 in)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

M E A S U R I N G  R E C E I V E R

/’
0: : -I . ..O

noooo00000 rJ00000 0

ooopop  0 0000 0

POWER S E N S O R

I T T E R

Figure 2-40. Other Input Related Spurious Responses Test Setup

XD619
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Procedure

1.

2.

3.

4.

5.

6.

7.

Zero and calibrate the measuring receiver and 50 MHz to 2.9 GHz  power sensor in log mode
(power reads out in dBm).  Enter the power sensor 2 GHz Cal Factor into the measuring
receiver.

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . .2000 MHz
POWER LEVEL . . . . . . . . . -4 dBm

Connect the equipment as shown in Figure 2-40.

On the spectrum analyzer, press (-1 and wait for the preset to finish. Set the spectrum
analyzer by pressing the following keys:

(FREQUENCY) 2.0 (GHz)
(SPAN)lIMHz)
(AMPLITUDE) -10 m
ATTEN  AUTO MAN 0 (XJ

Adjust the synthesized sweeper power level for a -20 dBm fO.1 dB reading on the
measuring receiver.

On the spectrum analyzer, press the following keys:

[PEAK  S E A R C H )

fjjj MK TRACK ON OFF (ON)
ISPAN)

Wait for the AUTO ZOOM message to disappear. Press the following analyzer keys:

(PEAKSEARCH ) C-1 MARKER + REF LVL

( P E A K  S E A R C H )  MARKER Cl
[AMPLITUDE]  (7JJ (step-down key)
(sGL]

For each of the frequencies listed in Table 2-44 for a center frequency of 2.0 GHz,  do the
following:

b”:
C .

Set the synthesized sweeper to the listed CW frequency.
Enter the appropriate power sensor Cal Factor into the measuring receiver.
Set the synthesized sweeper power level for a -20 dBm reading on the measuring
receiver.
Press t-1 and wait for completion of a new sweep.
On the spectrum analyzer, press CPEAK  SEARCH) and record the MKR A amplitude reading
in ‘Ihble 2-44 as the Actual MKR A Amplitude.

d.
e.

The Actual MKR A Amplitude should be less than the Max MKR A Amplitude listed in the
table.

Note that the Max MKR A Amplitude is 10 dB more positive than the specification. This is
due to the 10 dB change in reference level made in step 6.

8. Record the maximum Actual MKR A Amplitude from Table 2-44 as TR Entry 1 of the
performance verification test record.
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‘&ble 2-44. Other Input Related Spurious Worksheet

3pectrum  Analyzer Synthesized Sweeper
Center Frequency CWFrequency

GHz MHz

T MKR A Amplitude

Actual (dBc) Max (dBc:L

2.0

2.0

2.0

2.0

2.0

2.0

Image Response
Out-of-Band Response
Multiple Response

2042.8” -55

2642.8’ -55

9842.d -55

7921.4t -55

1820.8* -55

278.5$ -55
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HP 85953
A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to -20 dBm. A marker-amplitude reference is set on the
spectrum analyzer. The source is then tuned to several different frequencies which should
generate image, multiple, and out-of-band responses. At each source frequency, the source
amplitude is set to -20 dBm and the amplitude of the response, if any, is measured using the
spectrum analyzer marker function. The marker-amplitude difference is then compared to the
specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 6.5 GHz
Power splitter
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5, 91 cm (36 in)

S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

P O W E R  S P L I T T E R

M E A S U R I N G  R E C E I V E R

,’ \

0:: -1 . ..O POWER S E N S O R

ooooo  [looooo  .: ;;,“;  0
q ooilo SENSOR
0 0

0 0 0 ooopop  .E :i::: 0

- -

Figure 2-41. Other Input Related Spurious Responses Test Setup

X0619
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Procedure

Band 0

1.

2.

3.

4.

5.

6.

Zero and calibrate the measuring receiver and 50 MHz to 6.5 GHz  power sensor in log mode
(power reads out in dBm), as described in the measuring receiver operation manual. Enter
the power sensor 2 GHz  Cal Factor into the measuring receiver.

Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . . . 2000 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . -4 dBm

Connect the equipment as shown in Figure 2-41. Connect the output of the synthesizer to
the 50 MHz to 6.5 GHz  power sensor using adapters.

Press I-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[AMPLITUDE) REF LVL 10 C-dBm-

ATTEN  AUTO MAN 0 @

Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

On the spectrum analyzer, press the following keys:

[ P E A K  SEARCHI)

l,jMKR- MK TRACK ON OFF (ON)
ISPAN)200m

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

( P E A K  S E A R C H )

(j-1 MARKER -+REF LVL

[ P E A K  SEARCH)  MARKER A

IAMPLITUDE)  (7J-J (step-down key).
@.cEiF--
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7. For each of the frequencies listed in Table 2-45, do the following:

a. Set the synthesized sweeper to the listed CW frequency.
b. Enter the appropriate power sensor CAL Factor into the measuring receiver.
c. Set the synthesized sweeper power level for -20 dBm reading on the measuring

receiver.
d. Press CsGL]  and wait for the completion of a new sweep.
e. On the spectrum analyzer, press SPEAK  SEARCH)  and record the marker-delta amplitude

reading in Table 2-45 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Maximum MKR A Amplitude listed in
Table  2-45.

Note that the Maximum MKR A Amplitude is 10 dB more positive than the specification.
This is due to the 10 dB change in reference level made in step 6.

8. Press the following spectrum analyzer keys:

(MKR)  MARKER 1 ON OFF (OFF)
(HOLD)
[ A U T O  C O U P L E ]  AUTO ALL
=1(MHz)
(AMPLITUDE- REF LVL 10 m

ATTEN  AUTO MAN 0 @

[SWEEP- SWEEP CONT SGL (CONT)

Band 1
9. On the spectrum analyzer, press [FREQUENCY ] ,  4, m.

10. Set the synthesized sweeper CW to 4 GHz.

11. Enter the power sensor 4 GHz  CAL Factor into the measuring receiver.

12. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

CAMPLITUDE-  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press IIVIKR), MARKERS OFF .

13. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in ‘lhble 2-45
for Band 1.

Specification Summary

1. Record the maximum Actual MKR A Amplitude from ‘lhble 2-45 for Band 0 as TR Entry 1 of
the performance verification test record.

2. Record the maximum Actual MKR A Amplitude from Table 2-45 for Bands 1 as TR Entry 2 of
the performance verification test record.
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lhble 2-45. Other Input Related Spurious Worksheet

Spectrum Analyzer Synthesized Sweeper
Band Center c w MKR A Amplitude

Frequency Frequency

GHz MHz Actual (dBc)  Max. (dBc

0 2.0 2042.8” -55

2.0 2642.8’ -55

2.0 9s423t -55

2.0 7921.4t -55

2.0 1820.8: -55

2.0 278.51 -55

1 4.0 4042.8” -55

4.0 4642.8’ -55

4.0 s321.4t -55

4.0 3742.91 -55

’ Image Response
Out-of-Band Response
Multiple Response
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HP 85963
A synthesized source and the spectrum analyzer are set to the same frequency and the
amplitude of the source is set to -20 dBm. A marker-amplitude reference is set on the
spectrum analyzer. The source is then tuned to several different frequencies which should
generate image, multiple, and out-of-band responses. At each source frequency, the source
amplitude is set to -20 dBm and the amplitude of the response, if any, is measured using the
spectrum analyzer marker function. The marker-amplitude difference is then compared to the
specification.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 12.8 GHz
Power splitter
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f)
Cable, APC 3.5, 91 cm (36 in)

S Y N T H E S  I ZED S W E E P E R S P E C T R U M  A N A L Y Z E R

P O W E R  S P L I T T E R

M E A S U R I N G  R E C E I V E R

fggz?J SENSORPoWER SENSOR  g
X0619

Figure 2-42. Other Input Related Spurious Responses Test Setup
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Procedure

Band 0

1. Zero and calibrate the measuring receiver and 50 MHz to 12.8 GHz  power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.

2. Press INSTRUMENT PRESET on the synthesized sweeper and set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 4  dBm

3.

4.

Connect the equipment as shown in Figure 2-42. Connect the output of the synthesizer to
the 50 MHz to 12.8 GHz  power sensor using adapters.

Press (PRESET_) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

I-1 REF LVL lO(--dBm]

ATTEN  AUTO MAN O(XJ

5. Adjust the synthesized sweeper power level for a -20 dBm fO.l dB reading on the
measuring receiver.

6. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H )

(jMKRj MK TRACK ON OFF (ON)
ISPAN)200IkHz)

Wait for the AUTO ZOOM message to disappear. Press the following spectrum analyzer keys:

CPEAK  S E A R C H )

(-1 MARKER +REF LVL

CPEAK  SEARCHj  MARKER A

IAMPLITUDE)  (iJ (step-down key).
(SGL)
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7. For each of the frequencies listed in Table 2-46, do the following:

b”:
C .

d.
e.

Set the synthesized sweeper to the listed CW frequency.
Enter the appropriate power sensor CAL Factor into the measuring receiver.
Set the synthesized sweeper power level for -20 dBm reading on the measuring
receiver.
Press (SGLSWP)  and wait for the completion of a new sweep.
On the spectrum analyzer, press [PEAK SEARCH ) and record the marker-delta amplitude
reading in l%ble 2-46 as the Actual MKR A Amplitude.

The Actual MKR A Amplitude should be less than the Maximum MKR A Amplitude listed in
Table 2-46.

Note that the Maximum MKR A Amplitude is 10 dB more positive than the specification.
This is due to the 10 dB change in reference level made in step 6.

8. Press the following spectrum analyzer keys:

(MKR)  MARKER 1 ON OFF (OFF)

mH O L D

( A U T O  C O U P L E )  AUTO ALL
(SPAN)lW
[mj REF LVL 10 (--dBm-

ATTEN  AUTO MAN 0 @

(SWEEP) SWEEP CONT SGL (CONT)

Band 1

9.

10.

11.

12.

13.

On the spectrum analyzer, press (FREQUENCY], 4, IGHz).

Set the synthesized sweeper CW to 4 GHz.

Enter the power sensor 4 GHz  CAL Factor into the measuring receiver.

Press the following spectrum analyzer keys:

( P E A K  S E A R C H )

(AMPLITUDE)  PRESEL  PEAK

Wait for the CAL: PEAKING message to disappear, then press (MKR),  MARKERS OFF.

Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in Table 2-46
for Band 1.
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Band 2

14. On the spectrum analyzer, press (-1, 9, m.

15. Set the synthesized sweeper CW to 9 GHz.

16. Enter the power sensor 9 GHz  CAL Factor into the measuring receiver.

17. Press the following spectrum analyzer keys:

PEAK S E A R C H )

C-1 PRESEL PEAK

Wait for the CAL: PEAKING message to disappear, then press (MKR),  MARKERS OFF .

18. Repeat steps 5 through 8 for the synthesized sweeper CW frequencies listed in Table 2-46
for Band 2.

Specification Summary

1. Record the maximum Actual MKR A Amplitude from Table 2-46 for Band 0 as TR Entry 1 of
the performance verification test record.

2. Record the maximum Actual MKR A Amplitude from Table  2-46 for Bands 1 and 2 as TR
Entry 2 of the performance verification test record.

‘Ihble 2-46. Other Input Related Spurious Worksheet

Spectrum Analyzer synthesized Sweeper
Band Center c w

Frequency Frequency

GHz MHz

0 2.0 2042.8’

2.0 2642.8”

2.0 9842.8t

2.0 7921.4t

2.0 1820.8$

2.0 278.5t

1 4.0 4042.8*

4.0 4642.8’

4.0 t3321.4t

4.0 3742.9:

2 9.0

9.0

9.0

9.0

* Image Response
t Out-of-Band Response
$ Multiple Response

9042.8”

9642.8’

49s2.1t

9342.d

MKR A Amplitude

Actual  (dBc)  ) Max. (dBc

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55

-55
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29. Spurious Response,
HP 8591C and HP 85913
This test is performed in two parts. Part 1 measures second harmonic distortion; part 2
measures third order intermodulation distortion.

To test second harmonic distortion, a 50 MHz low pass filter is used to filter the source output,
ensuring that harmonics read by the spectrum analyzer are internally generated and not
coming from the source. To measure the distortion products, the power at the mixer is set
25 dB higher than specified. New test limits have been developed based on this higher power.

With -45 dBm at the input mixer and the distortion products suppressed by 70 dBc, the
equivalent Second Order Intercept (SOI) is +25 dBm (-45 dBm + 70 dBc).  Therefore, with
-20 dBm at the mixer, and the distortion products suppressed by 45 dBc, the equivalent SO1 is
also +25 dBm (-20 dBm + 45 dBc).

For third order intermodulation distortion, two signals are combined in a directional bridge (for
isolation) and are applied to the spectrum analyzer input. The power level of the two signals is
8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent third order intercept (TOI)  is measured.

With two -30 dBm signals at the input mixer and the distortion products suppressed by 70 dBc,
the equivalent TO1 is +5 dBm (-30 dBm + 70 dBc/2). However, if two -22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dBc, the equivalent
TO1 is also + 5 dBm (-22 dBm + 54 dBc/B).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source’s noise sideband performance.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/level generator
Synthesized sweeper
Measuring receiver (used as a power meter)
Power sensor, 100 kHz to 1800 MHz
50 MHz low pass filter
Directional bridge
Cable, BNC, 120 cm (48 in) (two required)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to BNC (m)

Additional Equipment for 75 Q Input

Power sensor, 75 Q
Adapter, mechanical, 75 Q to 50 D
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 D
Adapter, BNC (m) to BNC (m)
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Caution Use only 75 D cables, connectors, or adapters on instruments with 75 Q inputs,
or damage to the input connector will occur.

SPECTRUM  ANALYZER

r-----*
; ADAPTER
I

; MINIMUM
, LOSS
, ADAPTER
I-----

T 50n

SYNTHESIZER/LEVEL
GENERATOR

4’ \
5off

000. a0 000 0 0 000000 0

& EB

0 *.

888 B 0
8;;

00

- -

/

---------
I .75n  INPUT ONLY I
L--------J

Figure 2-43. Second Harmonic Distortion Test Setup, 30 MHz

Procedure
This performance test consists of two parts:

Part 1: Second Harmonic Distortion, 30 MHz
Part 2: Third Order Intermodulation Distortion, 50 MHz

Perform “Part 1: Second Harmonic Distortion, 30 MHz” before “Part 2: Third Order
Intermodulation Distortion, 50 MHz.”
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Part 1: Second Harmonic Distortion, 30 MHz

1. Set the synthesizer level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MHz
AMPLITUDE -10 dBm

(75 L! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4.3 dBm

2. Connect the equipment as shown in Figure 2-43.

75 D Connect the minimum loss adapter between the LPF and INPUT 75 

3. Press (PRESETS) on the spectrum analyzer, then wait for the preset routine to finish. Set the

bIO@@
FREQUENCY) 30 CMHz)

75 52 input only: Press(m), More 1 of 2, Amptd Units,  then dElm.

QiimEi@ -10 krsm_l
[ P E A K  S E A R C H )

fJZGG%FCTN)  MK TRACK ON OFF (ON)

4. Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

CMKR] MK TRACK ON OFF (OFF)
(EiTJ 30 (kHz)

5. Adjust the synthesizer level generator amplitude to place the peak of the signal at the
reference level (-10 dBm).

6. Set the spectrum analyzer control as follows:

VID BW AUTO MAN lOOa

7. Wait for two sweeps to finish, then press the following spectrum analyzer keys:

CPEAK  S E A R C H ]

C-1 MKR -CF STEP

(MKR)MARKER A
[FFEGEE-).

8. Press the m, (step-up key) on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Press [PEAK SEARCH]. Record the MKR A Amplitude reading in the performance
verification test record as TR Entry 1.
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29. Spurious Response, HP 8591C and HP 85913

Part 2: Third Order Intermodulation Distortion, 50 MHz

1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 50 MHz Cal Factor into the measuring receiver.

75 D input only: Use a 75 fl power sensor.

2. Connect the equipment as shown in Figure 2-44 with the output of the directional bridge
connected to the 100 kHz to 1.8 GHZ power sensor.

75 Q input only: Use the 75 fI power sensor with a Type N (f) to BNC (m) 75 61 adapter and
use a BNC (m) to BNC (m) 75 D adapter in place of the 50 62 adapter.

The power measured at the output of the 50 D directional bridge by the 75 n power
sensor, is the equivalent power “seen” by the 75 fi spectrum analyzer.

Caution Use only 75 62 cables, connectors, or adapters on instruments with 75 D inputs,
or damage to the input connector will occur.

S Y N T H E S I Z E D  S W E E P E R

RF  OUTPUT

ADAPTER

ADAPTER

1

M E A S U R I N G  R E C E I V E R

=giJ

S P E C T R U M  A N A L Y Z E R

0030 x3
E :::::
0 00000

m

Lg =
0 000 000 :

00 sa. no:::  :

INPUT 5on

POWER SENSOR
ADAPTER

I

S Y N T H E S I Z E R / L E V E L
GENERATOR

5 0  M H z  L O W
P A S S  F I L T E R

Figure 2-44. Third Order Intermodulation Distortion Test Setup

XC621

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthesized sweeper
controls as follows:

POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 6  dBm
CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 MHz
RF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF

4. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50.050 MHz
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 6  dBm
50 O/75 Q SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75 ti (no RF output)
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5. On the spectrum analyzer, press C-J, then wait until the preset routine is finished. Set
the spectrum analyzer by pressing the following keys:

FREQUENCY] 50 (MHz)
LlOW

7561inputonly:  Press[AMPLITUDE_),  More 1 of 2, Amptd Units, then dBm.

[AMPLITUDE) -10 m
[PEAKSEARCH)  More 1 of 2 PEAK EXCURSN 31dB)

[YGGYj  More 1 of 2 THRESHLD ON OFF (ON)90[--dBmj

6. On the synthesized sweeper, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm f0.05 dB.

7. Disconnect the 100 kHz to 4.2 GHZ power sensor from the directional bridge. Connect the
directional bridge directly to the spectrum analyzer RF INPUT using an adapter (do not use
a cable).

75 D input only: Use a 75 $3 adapter, BNC (m) to BNC (m).

8. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

(-1 MK TRACK ON OFF (ON)
m200IkHz)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

[FCTN) MK TRACK ON OFF (OFF)
[ P E A K  S E A R C H )

[--) MARKER +REF LVL

9. On the synthesized level generator, set the 50 O/75 62 switch to the 50 61 position (RF on).
Adjust the amplitude until the two signals are displayed at the same amplitude.

10. If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display, the set the spectrum analyzer by pressing the following keys:

VID BW AUTO MAN 3OOa

ll. Press (PEAK SEARCH], I'~DISPLAY),  DSP LINE ON OFF (ON). Set the display line to a value
54 dB below the current reference level setting.

The third order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line.
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29. Spurious Response, HP 8591C and HP 85913

12. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (PEAK SEARCH), MARKER A .

b. Repeatedly press NEXT PEAK until the active marker is on the highest distortion
product.

c. Record the MKR A amplitude reading below. The MKR A reading should be less than
-54 dBc.

Third Order Intermodulation Distortion, 50 MHz dBc.

13. If the distortion products cannot be seen, proceed as follows:

a. On both the synthesized sweeper and the synthesized level generator,
POWER LEVEL by 5 dB. Distortion products should now be visible at
level.

increase the
this higher power

b. On the spectrum analyzer, press (PEAK SEARCH], MARKER A .

c. Repeatedly press NEXT PEAK until the active marker is on the highest distortion
products.

d. On both the synthesized sweeper and the synthesizer level generator, reduce the power
level by 5 dB and wait for the completion of a new sweep.

e. Record the MKR A amplitude reading as TR Entry 2 of the performance verification test
record. The MKR A reading should be less than -54 dBc.

Third Order Intermodulation Distortion, 50 MHz dBc.
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30. Spurious Response,
HP 85933
This test is performed in four parts. The first two parts measure the second harmonic
distortion; the last two parts measure the third order intermodulation distortion. Second
harmonic distortion and third order intermodulation distortion is checked in both low band
(50 kHz to 2.9 GHz)  and high band (2.75 to 22 GHz).

To test second harmonic distortion, 50 MHz and 4.4 GHz  low pass filters are used to filter the
source output, ensuring that harmonics read by the analyzer are internally generated and not
coming from the source. The distortion products are measured using the spectrum analyzer
marker functions.

For third order intermodulation distortion, two signals are combined in a directional coupler
(for isolation) and are applied to the analyzer input. The power level of the two signals is
8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOI)  is measured.

With two -30 dBm signals at the input mixer and the distortion products suppressed by 70 dBc,
the equivalent TO1 is +5 dBm (-30 dBm + 70 dBc/2). However, if two -22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dBc, the equivalent
TO1 is also + 5 dBm (-22 dBm + 54 dBc/2).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source noise sideband performance.

There are no related adjustments for this performance test.

Equipment Required
Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 26.5 GHz
Power splitter
Low pass filter, 50 MHz
Low pass filter, 4.4 GHz  (two required)
Directional coupler
Cable, APC 3.5 91 cm (36 in)
Cable, BNC 120 cm (48 in)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to BNC (f) (two required)
Adapter, Type N (m) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)

Additional Equipment for Option 026

Adapter, BNC (f) to SMA (m)
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S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

RF OUTPUT

CABLE ASSY
A D A P T E R

X0620

Figure 2-45. Second Harmonic Distortion Test Setup

Procedure
This performance verification test consists of four parts:

Part 1: Second Harmonic Distortion, c2.9 GHz
Part 2: Second Harmonic Distortion, >2.9 GHz
Part 3: Third Order Intermodulation Distortion, c2.9 GHz
Part 4: Third Order Intermodulation Distortion, >2.9 GHz

Part 1: Second Harmonic Distortion, c2.9 GHz
1. Press [PRESETI)  on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . .30 MHz
POWER LEVEL . . . . . . . . . . -30 dBm

2. Connect the equipment as shown in Figure 2-45.

Option 026 only: Use the BNC to SMA adapter with an APC 3.5 (f) to (f) adapter.

3. Press Cm’) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[mj REF LVL 30[--dBm)

m RES BW AUTO MAN 3Om

4. Adjust the synthesized sweeper power level to place the peak of the signal displayed on the
spectrum analyzer at the reference level (-30 dBm).

5. Press the following spectrum analyzer keys:

Isw] RES BW AUTO MAN lm

VID BW AUTO MAN lOOa

6. Wait for two sweeps to finish, then press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

(S] MKR + CF STEP

(MKRI  MARKER A
CFREQUENCY)
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30. Spurious Response, HP 85933

7. Press the @) (step up) key on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Set the reference level to -50 dBm.

8. Wait for one full sweep, then press (PEAK SEARCH ) .

9. Record the MKR A Amplitude reading as TR Entry 1 of the performance verification test
record. The amplitude reading should be less than the specified limit.

Note that the Max. MKR A Amplitude Reading is 20 dB higher than the specification. This is a
result of changing the reference level from -30 dBm to -50 dBm.

Part 2: Second Harmonic Distortion, >2.9 GHz

10. Zero and calibrate the measuring receiver and 50 MHz to 26.5 GHz  power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor 3 GHz  Cal Factor into the measuring receiver.

11. Measure the noise level at 5.6 GHz  using the following steps:

a. Remove any cable or adapters from the spectrum analyzer INPUT 50 0.

b. Press (-1 on the spectrum analyzer, then wait for the preset routine to finish. Set
the spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  5 .6  a
LOB
(AMPLITUDE]  REF LVL 40 [-dBmJ

Isw) RES BW AUTO MAN 1 m

VID BW AUTO MAN 30 Itrz)

VID AVG ON OFF (ON) 10 [ENTER)

@'iXZFj  SWP TIME AUTO MAN 5.0@

c. Press (-1. Wait until AVG 10 is displayed along the left side of the CRT display.

d. Press (PEAK SEARCH ) on the spectrum analyzer and record the marker amplitude reading
as the Noise Level at 5.6 GHz  in Table 2-47.

12. Press c-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

ISPAN)  Band Lock 2.75-6.5 BAND 1
F R E Q U E N C Y )  2 . 8  IGHz)

blO@KJ

13. Connect the equipment as shown in Figure 2-46, with the output of the synthesized
sweeper connected to the input of the power splitter, and the power splitter outputs
connected to the spectrum analyzer and the power sensor.

Option 026 only: Use the BNC to SMA adapter with an APC 3.5 (f) to (f) adapter.

14. On the synthesized sweeper, press INSTRUMENT PRESET, then set the controls as follows:

CW . . . . . . . . . 2.8 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . 0 dBm

15. On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

( A M P L I T U D E )  PRESEL PEAK

Wait for the CAL : PEAKING message to disappear.
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16. Press [PEAK SEARCH), MARKER Q , then record the power meter reading at 2.8 GHz  in
Table 2-47.

17. Set the synthesized sweeper CW to 5.6 GHz.

18. Press the following spectrum analyzer keys:

[m- 5.6 (GHz)
( P E A K  S E A R C H )

C-1 PRESEL PEAK .

Wait for the CAL: PEAKING message to disappear.

(PEAK S E A R C H )

[MKR-  MK TRACK ON OFF (ON)

19. Adjust the synthesized sweeper power level until the Marker A Amplitude reads
0 dB ho.20 dB.

20. Enter the power sensor 6 GHz  Cal Factor into the power meter.

21. Record the Power Meter Reading at 5.6 GHz in ‘lable  2-47.

22. Subtract the Power Meter Reading at 5.6 GHz  from the Power Meter Reading at
2.8 GHz,  then record this value as the Frequency Response Error (FRE) in Table 2-47.
For example, if the Power Meter Reading at 5.6 GHz  is -6.45 dBm and the Power
Meter Reading at 2.8 GHz  is -7.05 dBm, the Frequency Response Error would be
-7.05 dBm - (-6.45 dBm) = -0.60 dB.

Ebwer Meter Reading at 2.8 GHz - fbwer Meter Reading at 5.6 GHz = FRE

‘Ihble 2-47. Second Harmonic Distortion Worksheet

Description

Noise Level at 5.6 GHz

Power Meter Reading at 2.8 GHz

Power Meter Reading at 5.6 GHz

Frequency Response Error (FRE)

Distortion-limited Specification

Noise-limited Specification

Measurement

dBm

dBm

dBm

dB

dBc

dBc

23. Calculate the desired maximum marker amplitude reading as follows:

a. Add the Frequency Response Error (FRE) to -60 dBc (specification is -100 dBc, but
reference level will be changed by 40 dB to yield the required dynamic range), then
record as the Distortion-limited Specification in Table 2-47.

Distortion-limited SpeciIation = -60 dBc + FRE

b. Subtract -40 dBm (reference level setting) from Noise Level at 5.6 GHz,  then record in
‘lhble 2-47.

Noise-limited SpeciIation = Noise Level at 5.6 GHx + 40 dBrn
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c. Record the more positive of the values recorded in steps a and b above as TR Entry 2 of
the performance verification test record. For example, if the value in step a is -59 dBc
and the value in step b is -61 dBc, record -59 dBc.

S Y N T H E S I Z E D  S W E E P E R SPECTRUM ANALYZER

.----------------------- P O W E R  S P L I T T E R

M E A S U R I N G  R E C E I V E R

0:: -1 . ..O POWER SENSOR

XD621

Figure 2-46. Second Harmonic Distortion Test Setup, >2.9 GHz

24. Connect the equipment as shown in Figure 2-46 with the filters in place.

25. Set the synthesized sweeper controls as follows:

CW . . . . . . . 2.8 GHz
POWER LEVEL . . . . 0 dBm

26. Set the spectrum analyzer by pressing the following keys:

[FREQUENCY~  2.8 IGHz)
Ir\nKR1 MARKERS OFF
( P E A K  S E A R C H ]

(-1 PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

(j-1 MK TRACK ON OFF (ON)
ISPAN)  loom

27. Adjust the synthesized sweeper power level for a spectrum analyzer marker amplitude
reading of 0 dBm f0.2 dB.

28. On the spectrum analyzer, press the following keys:

(MKRFCTN)  MK TRACK ON OFF (OFF)

[ P E A K  S E A R C H )  MaRKER  n

FREQUENCY_)  5.6 IGHz)
&lOW

29. Remove the filters and connect the synthesized sweeper output directly to the spectrum
analyzer INPUT 50 Q.
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30. On the spectrum analyzer, press the following keys:

(PEAK S E A R C H )

C-1 PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

(j-1 MK TRACK OM OFF (ON)
ISPAN)  100 (kHz)

31. Reinstall the filters between the synthesized sweeper output and the spectrum analyzer
INPUT 50 Q.

32. Set the spectrum analyzer by pressing the following keys:

[AMPLITUDE) REF LVL 40 m

Isw) VID BW AUTO MAN 30 (Hz)

VID AVG ON OFF (ON) 10 [ENTER)
@iTiiF)

Wait until AVG 10 is displayed along the left side of the CRT display.

33. Press (PEAK SEARCH~,  then record the Marker Amplitude Reading as TR Entry 3 of the
performance verification test record.

The Marker Amplitude Reading should be more negative than the Specification previously
recorded as TR Entry 2 of the performance verification test record.

S P E C T R U M  A N A L Y Z E R S Y N T H E S I Z E D  S W E E P E R  #2 S Y N T H E S I Z E D  S W E E P E R  #l

INPUT 5On A D A P T E R

NOTE- CONNECT  DIRECTIONAL
COUPLER  TO THE SPECTRUM
ANALYZER  INPUT  THROUGH
ADAPTER.  DO  NOT  USE  CABLE. APC 3 5

CABLE ASSY

Figure 2-47. Third-Order Intermodulation Distortion Test Setup

XD622
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Part 3: Third Order Intermodulation Distortion, c2.9 GHz

34. Zero and calibrate the measuring receiver and 50 MHz to 26.5 GHz  power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor 3 GHz  Cal Factor into the measuring receiver.

35. Connect the equipment as shown in Figure 2-47 with the input of the directional coupler
connected to the power sensor.

36. Press INSTRUMENT PRESET on each synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

POWER LEVEL . . . . . . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . . . .2.800  GHz
CW (synthesized sweeper #2) . . . . . . . . . . .2.80005  GHz
RF . . . . . . . . . . . . . . . . OFF

37. On the spectrum analyzer, press CPRESET_),  then wait until the preset routine is finished. Set
the controls as follows:

CW) 2.8 (GHzl
IsPAN)l(MHz)
@iEEiE] REF LVL lO(-dem-

(PEAK SEARCH)  PEAK EXCURSN 3 IdB)

[DISPLAYI) THRESHLD OM  OFF (ON) 90 [-dBm)

38. On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm kO.05 dB.

39. Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 61 using an adapter (do not use a cable).

Option 026 only: Connect the directional coupler directly to the spectrum analyzer INPUT
50 n.

40. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H ]

(hnKR- MK TRACK ON OFF (ON)
m200 (kHz_)

Wait for the AUTO ZOOM message to disappear.

[w- MK TRACK ON OFF (OFF)

CFREQUENCY]  m (step-up key)
( P E A K  S E A R C H ]

[-I MARKER --+ REF LVL

41. On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display.

42. Set the spectrum analyzer by pressing the following keys:

Isw] RES BW AUTO MAN 1 m

VID BW AUTO MAN lOO@
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43. Press the following analyzer keys:

SPEAK  SEARCH] MARKER n

30. Spurious Response, HP 85933

(7jiGGJ  DSP LINE ON OFF (ON)

Set the display line to a value 54 dB below the current reference level setting.

44. The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-48.

REF -12 1 dBm ATTEN 10&B

PEAK

LOG
10
dB/

MKR n 1.793#2G#~
”

F !

*

DISPLAY LINE
-66.1 dBm

DL
-66.1
dBm

VA SB
SC FC
CORR
TH
-92.1
dBm

/ / I I
CENTf&z  a7°B01?#z GHz #VBW 100 Hz SPA%hO%..% k",',

Figure 2-48. Third Order Intermodulation Distortion

45. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (j-1 and Peak Menu.

b* Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 4 in the performance verification test
record. The MKR A reading should be less than the specified limit.

46. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB. Distortion products
should now be visible at this higher power level.

b. On the spectrum analyzer, press (-1 and Peak Menu .

c. Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB and wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 4 in the performance verification
test record. The MKR A reading should be less than the specified limit.
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Part 4: Third Order Intermodulation Distortion, >2.9 GHz

47.

48.

49.

50.

51.

52.

53.

54.

55.

Enter the power sensor 4 GHz  Cal Factor into the measuring receiver.

Disconnect the directional coupler from the spectrum analyzer, then connect the power
sensor to the output of the directional coupler.

Set each of the synthesized sweeper controls as follows:

POWER LEVEL . . . . . . . . . . . . . . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . .4.000 GHz
CW (synthesized sweeper #2) . . . . . . . .4.00005  GHz
RF . . . . OFF

On the spectrum analyzer, press [PRESET), then wait until the preset routine is finished. Set
the spectrum analyzer by pressing the following keys:

FREQUENCY] 4.0 IGHz)
blm
@ REF LVL 10 [Xl

[PEAK SEARCH) PEAK EXCURSN  3 (dB)

($$iKKj  THRESHLD ON OFF 9Ocq1

On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm kO.05 dB.

Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 62 using an adapter (do not use a cable).

Option 026 only: Connect the directional coupler directly to the spectrum analyzer INPUT
50 62.

On the spectrum analyzer, press the following keys:

[PEAK SEARCH]

(-- PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

Cm- MK TRACK ON OFF (ON)
IsPAN)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

(-1 MK TRACK ON OFF (OFF)
[FREQUENCY]  m (step-up key)
[PEAK SEARCH]

C-1 MARKER -+ REF LVL

On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display.

Set the spectrum analyzer by pressing the following keys:

(BW) RES BW AUTO MAN 1 m

VID BW AUTO MAN lOOa
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56- Press (PEAK SEARCH), MARKER A then set the DISPLAY

LINE to a value 54 dB below the current reference level setting.

The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-48.

57. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (MKR) and Peak Menu.

b. Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 5 of the performance verification test
record. The MKR A reading should be less than the specified limit.

58. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB.

Distortion products should now be visible at this higher power level.
b. On the spectrum analyzer, press @GG) and Peak Menu .

c* Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB, then wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 5 of the performance verification
test record. The MKR A reading should be less than the specified limit.
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HP 85943 and HP 8594Q
This test is performed in two parts. The first part measures second harmonic distortion; the
second part measures third order intermodulation distortion.

To test second harmonic distortion, a 50 MHz low pass filter is used to filter the source output,
ensuring that harmonics read by the analyzer are internally generated and not coming from the
source. The distortion products are measured using the analyzer marker functions.

For third order intermodulation distortion, two signals are combined in a directional coupler
(for isolation) and are applied to the analyzer input. The power level of the two signals is
8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOI)  is measured.

With two -30 dBm signals at the input mixer and the distortion products suppressed by 70 dBc,
the equivalent TO1 is +5 dBm (-30 dBm + 70 dBc/B). However, if two -22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dBc, the equivalent
TO1 is also +5 dBm (-22 dBm + 54 dBc/2).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source’s noise sideband performance.

There are no related adjustment procedures for this performance verification test.

Equipment Required

Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 2.9 GHz
Power splitter
Low pass filter, 50 MHz
Directional coupler
Cable, APC 3.5 Cable 91 cm (36 in)
Cable, BNC 120 cm (48 in)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to BNC (f) (two required)
Adapter, Type N (m) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)

SYNTHESIZED  SWEEPER SPECTRUM  ANALYZER

AnAPTFR  I? u ADAPTER, .-. -. .
50 MHz LOW

CABLE ASS,’
ADAPTER

XD620

Figure 2-49. Second Harmonic Distortion Test Setup
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Procedure

Second Harmonic Distortion

1.

2.

3.

4.

5.

6.

7.

Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . .30 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . -30 dBm

Connect the equipment as shown in Figure 2-49.

Press C-1 on the spectrum analyzer, then wait for the preset to finish. Set the
spectrum analyzer by pressing the following keys:

bzgom
MHz

(GG%-30m

Adjust the synthesized sweeper power level to place the peak of the signal at the reference
level (-30 dBm).

Set the spectrum analyzer by pressing the following keys:

m1(kHz)
VID BW AUTO MAN lOO@

Wait for two sweeps to finish, then press the following spectrum analyzer keys:

PEAK SEARCH)

@XGG--  MKR + CF STEP

Ir\nKRl MARKER A
[FREQUENCY)

Press the m (step up) key on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Set the reference level to -50 dBm. Wait for a full sweep to finish, then press
[PEAK SEARCH].
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8. Record the MKR A Amplitude reading as TR Entry 1 of the performance verification test
record.

Note that the Max MKR A Amplitude Reading is 20 dB higher than the specification. This is
a result of changing the reference level from -30 dBm to -50 dBm.

SPECTRUM  ANALYZER

T
NOTE: CONNE
COUPLER  TO
ANALYZER  IN
ADAPTER  DO

MEASURING  RECEIVER

(m

SYNTHESIZED  SWEEPER  #2
,’ \,

\@ijgjjg\

1 .o 0 0 0 0 0 ODD 00000 Q
Y

RF  OUTPUT

SYNTHESIZED  SWEEPER  Cl,,
,’ \

1-1

.O 0 0 0 0 0 DO0 [111000 0
W

RF  OUTPUT

DIRECTIONAL
COUPLER

POWER  SENSOR

Figure 2-50. Third-Order Intermodulation Distortion Test Setup

Third Order Intermodulation Distortion

9. Zero and calibrate the measuring receiver and 50 MHz to 2.9 GHz  power sensor
combination in log mode (RF power readout in dBm). Enter the power sensor 3 GHz  Cal
Factor into the measuring receiver.

10. Connect the equipment as shown in Figure 2-50 with the input of the directional coupler
connected to the power sensor.

11. Press INSTRUMENT PRESET on each synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

POWER LEVEL . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . .2.800  GHz
CW (synthesized sweeper #2) . . .2.80005  GHz
RF . . . . . . . . . OFF

12. On the spectrum analyzer, press CPRESET) and wait until the preset routine is finished. Press
the following spectrum analyzer keys:

L7g’“m
SPAN MHz

fjAMPL1TUDE-  -10 (dBm)
CPEAK  SEARCH) More 1 of 2 PEAK EXCURSN 3 IdB)

c-1 More 1 of 2 THRESHLD ON OFF (ON) -90 m

13. On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm SO.05  dB.

14. Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 D using an adapter (do not use a cable).
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15.

16.

17.

18.

3 1. Spurious Response, HP 85943 and HP 8594Q

On the spectrum analyzer, press the following keys:

( P E A K  S E A R C H )

(j-1 MK TRACK ON OFF (ON)
ISPAN)  200 m

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

fjj) MK TRACK ON OFF (OFF)
[WI m (step-up key)
[PEAK S E A R C H )

[MKR] MARKER + REF LVL

On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer Center Frequency until the two signals are
centered on the display. Press the following spectrum analyzer keys:

Csw)l(kHz)
VID BW AUTO MAN lOO@

( P E A K  S E A R C H )  MARKER  A

(i%G] DSP LINE ON OFF (ON)

Set the display line to a value 54 dB below the current reference level setting.

The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-51.

REF -12 1 dBm ATTEN 10&B

PEAK

LOG
10
dB/

DISPLAY LINE
-66.1 dBm

DL
I

-66.1
dBm I r I

VA SBtv
SC FC

TH
-32.1
dBm

HZ
#VBW 1 0 0  H Z

Pi@llrp ‘Gl. Third Order Intermodulation Distortion
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19. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (MKR),  More 1 of 2, PEAK MENU.
b. Repeatedly press [PEAK SEARCH) until the active marker is on the desired distortion

product.
c. Record the MKR A amplitude reading as TR Entry 2 of the performance verification test

record. The MKR A reading should be less than the specified limit.

20. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB. Distortion products
should now be visible at this higher power level.

b. On the spectrum analyzer, press (MKR) and PEAK MEW .
c. Repeatedly press [PEAK SEARCH)  until the active marker is on one of the distortion

products.
d. On each synthesized sweeper, reduce the power level by 5 dB and wait for completion

of a new sweep.
e. Record the MKR A amplitude reading as TR Entry 2 of the performance verification test

record. The MKR A reading should be less than the specified limit.
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32. Spurious Response,
HP 85953
This test is performed in four parts. The first two parts measure the second harmonic
distortion; the last two parts measure the third order intermodulation distortion. Second
harmonic distortion and third order intermodulation distortion is checked in both low band
(50 kHz to 2.9 GHz)  and high band (2.75 to 22 GHz).

To test second harmonic distortion, 50 MHz and 4.4 GHz  low pass filters are used to filter the
source output, ensuring that harmonics read by the analyzer are internally generated and not
coming from the source. The distortion products are measured using the spectrum analyzer
marker functions.

For third order intermodulation distortion, two signals are combined in a directional coupler
(for isolation) and are applied to the analyzer input. The power level of the two signals is
8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOI)  is measured.

With two -30 dBm signals at the input mixer and the distortion products suppressed by 70 dBc,
the equivalent TO1 is +5 dBm (-30 dBm + 70 dBc/B). However, if two -22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dBc, the equivalent
TO1 is also + 5 dBm (-22 dBm + 54 dBc/B).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source noise sideband performance.

There are no related adjustments for this performance test.

Equipment Required

Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 6.5 GHz
Power splitter
Low pass filter, 50 MHz
Low pass filter, 4.4 GHz  (two required)
Directional coupler
Cable, APC 3.5 91 cm (36 in)
Cable, BNC 120 cm (48 in)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to BNC (f) (two required)
Adapter, Type N (m) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)
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S Y N T H E S I Z E D  S W E E P E R S P E C T R U M  A N A L Y Z E R

A D A P T E R
XD620

Figure 2-52. Second Harmonic Distortion Test Setup

Procedure
This performance verification test consists of four parts:

Part 1: Second Harmonic Distortion, c2.9 GHz
Part 2: Second Harmonic Distortion, >2.9 GHz
Part 3: Third Order Intermodulation Distortion, c2.9 GHz
Part 4: Third Order Intermodulation Distortion, >2.9 GHz

Part 1: Second Harmonic Distortion, c2.9 GHz

1. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -30 dBm

2. Connect the equipment as shown in Figure 2-52.

3. Press (-J on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

f'j'j- REF LVL 30m

Isw] RES 3W AUTO MAN 300

4. Adjust the synthesized sweeper power level to place the peak of the signal displayed on the
spectrum analyzer at the reference level (-30 dBm).

5. Press the following spectrum analyzer keys:

Isw) RES BW AUTO MAN 1m

VID BW AUTO MAN lOOa

6. Wait for two sweeps to finish, then press the following spectrum analyzer keys:

[ P E A K  S E A R C H ]

[MKR- MKR -+ CF STEP

m MARKER ~3
[FREQUENCY)
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7. Press the m (step up) key on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Set the reference level to -50 dBm.

8. Wait for one full sweep, then press (PEAK SEARCH ) .

9. Record the MKR A Amplitude reading as TR Entry 1 of the performance verification test
record. The amplitude reading should be less than the specified limit.

Note that the Max. MKR A Amplitude Reading is 20 dB higher than the specification. This is a
result of changing the reference level from -30 dBm to -50 dBm.

Part 2: Second Harmonic Distortion, >2.9 GHz

10. Zero and calibrate the measuring receiver and 50 MHz to 6.5 GHz  power sensor in log mode
(power reads out in dBm), as described in the measuring receiver operation manual. Enter
the power sensor 3 GHz  Cal Factor into the measuring receiver.

11. Measure the noise level at 5.6 GHz  using the following steps:

a. Remove any cable or adapters from the spectrum analyzer INPUT 50 0.

b. Press (j-j on the spectrum analyzer, then wait for the preset routine to finish. Set
the spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  5.6 IGHz)
LO@
( A M P L I T U D E )  REF LVL 40m

Isw) RES BW AUTO MAN lm

VID BW AUTO NAN 3Oa

VID AVG ON OFF (0N)lOtENTER)

(mI) SWP TIME AUTO MAN 5.0=

c. Press [sGLj. Wait until AVG 10 is displayed along the left side of the CRT display.

d. Press (PEAK SEARCH ] on the spectrum analyzer and record the marker amplitude reading
as the Noise Level at 5.6 GHz  in Table  2-48.

12. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

ISPAN)  Band Lock 2.75-6.5 BAND 1
F R E Q U E N C Y )  2.8 IGHz)
LIOW

13. Connect the equipment as shown in Figure 2-53, with the output of the synthesized
sweeper connected to the input of the power splitter, and the power splitter outputs
connected to the spectrum analyzer and the power sensor.

14. On the synthesized sweeper, press INSTRUMENT PRESET, then set the controls as follows:

CW . . . . . . . . . . . . . . . 2.8 GHz
POWER LEVEL . . . . . . . . . . . . . 0 dBm

15. On the spectrum analyzer, press the following keys:

[ P E A K  S E A R C H )

[ A M P L I T U D E ]  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.
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16. Press (PEAK SEARCH], MARKER A , then record the power meter reading at 2.8 GHz  in
‘lhble 2-48.

17. Set the synthesized sweeper CW to 5.6 GHz.

18. Press the following spectrum analyzer keys:

@EGEiE) 5.6 CGHz)
[PEAK  S E A R C H ]

[AMPLITUDE-  PRESEL PEAK .

Wait for the CAL: PEAKING message to disappear.

( P E A K  S E A R C H )

[MKRj MK TRACK ON OFF (ON)

19. Adjust the synthesized sweeper power level until the Marker A Amplitude reads
0 dB ho.20 dB.

20. Enter the power sensor 6 GHz  Cal Factor into the power meter.

21. Record the power meter reading at 5.6 GHz  in Table  2-48.

22. Subtract the power meter reading at 5.6 GHz  from the power meter reading at
2.8 GHz,  then record this value as the frequency response error (FRE) in Table 2-48.
For example, if the power meter reading at 5.6 GHz  is -6.45 dBm and the power
meter reading at 2.8 GHz  is -7.05 dBm, the frequency response error would be
-7.05 dBm - (-6.45 dBm) = -0.60 dB.

Fewer Meter Reading at 2.8 GHz - fbwer Meter Reading at 5.6 GHz = FRE

lh.ble  2-48. Second Harmonic Distortion Worksheet

Description Measurement

Noise Level at 5.6 GHz dBm

Power Meter Reading at 2.8 GHz dBm

Power Meter Reading at 5.6 GHz dBm

Frequency Response Error (FRE) dB

Distortion-limited Specification dBc

Noise-limited Specification dBc
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23. Calculate the desired maximum marker amplitude reading as follows:

a. Add the Frequency Response Error (FRE) to -60 dBc (specification is -100 dBc, but
reference level will be changed by 40 dB to yield the required dynamic range), then
record the Distortion-limited Specification in ‘lhble 2-48.

Distortion-limited Specifiation = -60 dBc + FRE
b. Subtract -40 dBm (reference level setting) from Noise Level at 5.6 GHz,  then record in

Table  2-48.

Noise-limited Speciflation  = Noise Level at 5.6 GHz + 40 dBm

c. Record the more positive of the values recorded in step a and b above as TR Entry 2 of
the performance verification test record. For example, if the value in step a is -59 dBc
and the value in step b is -61 dBc, record -59 dBc.

S Y N T H E S I Z E D  S W E E P E R SPECTRUM ANALYZER

.----------------------- P O W E R  S P L I T T E R

M E A S U R I N G  R E C E I V E R

0:: -1 . ..O POWER SENSOR

XD62  I
--

Figure 2-53. Second Harmonic Distortion Test Setup, >2.9 GHz

24. Connect the equipment as shown in Figure 2-53 with the filters in place.

25. Set the synthesized sweeper controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . 0 dBm

26. Set the spectrum analyzer by pressing the following keys:

(FREQUENCY)  2.8 IGHz)

(MKR)  MARKERS OFF
[ P E A K  S E A R C H ]

(AMPLITUDE- PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

I=) MK TRACK OM OFF (ON)
ISPAN)  loom
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27. Adjust the synthesized sweeper power level for a spectrum analyzer marker amplitude
reading of 0 dBm f0.2 dB.

28. On the spectrum analyzer, press the following keys:

(MKRFCTN_)  MK TRACK ON OFF (OFF)

( P E A K  S E A R C H ]  MARKER A

F R E Q U E N C Y ]  5.6 IGHz)
&lOW

29. Remove the filters and connect the synthesized sweeper output directly to the spectrum
analyzer INPUT 50 Q.

30. On the spectrum analyzer, press the following keys:

(PEAK  S E A R C H )

(-1 PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

I-1 MK TRACK ON OFF (ON)
(SPAN) lOO(i%J

31. Reinstall the filters between the synthesized sweeper output and the spectrum analyzer
INPUT 50 61.

32. Set the spectrum analyzer by pressing the following keys:

Cm- REF LVL 40 C-dBm]

(BW) VID BW AUTO MAN 30 IHz)

VID AVG OM  OFF (ON) 10 [ENTER-
@EEq

Wait until AVG 10 is displayed along the left side of the CRT display.

33. Press (PEAK SEARCH), then record the Marker Amplitude Reading as TR Entry 3 of the
performance verification test record.

The Marker Amplitude Reading should be more negative than the Specification previously
recorded as TR Entry 2 of the performance verification test record.

Part 3: Third Order Intermodulation Distortion, c2.9 GHz

34. Zero and calibrate the measuring receiver and 50 MHz to 6.5 GHz power sensor in log mode
(power reads out in dBm), as described in the measuring receiver operation manual. Enter
the power sensor 3 GHz  Cal Factor into the measuring receiver.

35. Connect the equipment as shown in Figure 2-54 with the input of the directional coupler
connected to the power sensor.
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SPECTRUM  ANALYZER SYNTHESIZED  SWEEPER  #2 SYNTHESIZED  SWEEPER  #l

MEASURING  RECEIVER DIRECTIONAL

,’ \ COUPLER

0:: -1 . ..il POWER  SENSOR

ooono  000000  z ;;;; 000000
0 0 b 13ooc)

0 0 0 ooqoop  b 0000 0 SENSOR
XD622

- -

Figure 2-54. Third-Order Intermodulation Distortion Test Setup

36. Press INSTRUMENT PRESET on each synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

POWER LEVEL . . . . . . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . . . . . . .2.800 GHz
CW (synthesized sweeper #2) . . . .2.80005  GHz
RF . . . . . . . . . . . . . . . . OFF

37. On the spectrum analyzer, press I-), then wait until the preset routine is finished. Set
the controls as follows:

F R E Q U E N C Y )  2.8 (GHz)
blm
[ A M P L I T U D E ]  REF LVL 10 [-dBm]

[ P E A K  S E A R C H ) More 1 of 2 PEAK EXCURSM  3 a

c-1 More 1 of 2 TBRESNLD 01 OFF (ON) 90 [-dBm]

38. On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm 50.05 dB.

39. Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 62 using an adapter (do not use a cable).

40. On the spectrum analyzer, press the following keys:

CPEAK  SEARCH)

(j-J MK TRACK OM OFF (ON)
m 200 m

Wait for the AUTO ZOOM message to disappear.

tMKRFCTN_J  MK TRACK ON OFF (OFF)
CFREQUENCY)  m (step-up key)
( P E A K  S E A R C H )

[MKR] MARKER -+ REF LVL
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41. On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display.

42. Set the spectrum analyzer by pressing the following keys:

Isw) RES BW AUTO MAN 1 IkHz)

VID BW AUTO  MAN 100 a

43. Press the following analyzer keys:

(PEAK SEARCH) MARKER  A

(mj DSP LINE ON OFF (ON)

Set the display line to a value 54 dB below the current reference level setting.

44. The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-55.

4
REF -12 1 dBm ATTEN 1048

MKR a 1.79~'3&GdH~

PEAK

LOG *

10 I
, i

I I III
I,, I ,

I
/

I
dB/

DISPLAY LINE
,-

-66 1 aam
DL
-66.1
riRm  I I ! I II I I I I I

VA SE
SC FC
CORR
TH
-92.1
dBm

#VBW 100 Hz

Figure 2-55. Third Order Intermodulation Distortion

45. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (m--t),  More 1 of 2 , and Peak Menu .

b. Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 4 in the performance verification test
record. The MKR A reading should be less than the specified limit.
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46. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB. Distortion products
should now be visible at this higher power level.

b. On the spectrum analyzer, press (j-1, More 1 of 2 , and Peak Menu.

c. Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB and wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 4 in the performance verification
test record. The MKR A reading should be less than the specified limit.

Part 4: Third Order Intermodulation Distortion, >2.9 GHz

47.

48.

49.

50.

51.

52.

53.

Enter the power sensor 4 GHz  Cal Factor into the measuring receiver.

Disconnect the directional coupler from the spectrum analyzer, then connect the power
sensor to the output of the directional coupler.

Set each of the synthesized sweeper controls as follows:

POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . . . . . . .4.000 GHz
CW (synthesized sweeper #2) . . . . . . . . .4.00005 GHz
RF . . . . . . . . . . . OFF

On the spectrum analyzer, press (PRESETI),  then wait until the preset routine is finished. Set
the spectrum analyzer by pressing the following keys:

(mj4.0IGHz_l
ISPAN)l(MHzl
@!iJ REF LVL 10 c-1

[PEAK SEARCH) More 1 of 2 PEAK EXCURSN  3 (ZJ

(j- THRESHLD OH OFF 90 [-dBm]

On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm f0.05 dB.

Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 D using an adapter (do not use a cable).

On the spectrum analyzer, press the following keys:

[PEAK SEARCH]

CAMPL’TUDE]  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

[MKR] MK TRACK ON OFF (ON)

ISPAN)  200 m
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Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

(jj- MK TRACK ON OFF (OFF)
I-) @J (step-up key)
[PEAK SEARCH)

fjjj MARKER -+ REF LVL

54. On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display.

55. Set the spectrum analyzer by pressing the following keys:

~RESBWAUTOMAN  l(GJ

VIII 3W AUTO  MAN lOOa

56- Press CPEAK  SEARCH], MARKER A then set the DISPLAY LINE to a value 54 dB below the
current reference level setting.

The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-55.

57. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (j-1, More 1 of 2 , and Peak Menu .

b. Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 5 of the performance verification test
record. The MKR A reading should be less than the specified limit.

58. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB.

Distortion products should now be visible at this higher power level.
b. On the spectrum analyzer, press (MKRJ More 1 of 2 , and Peak Menu.

c. Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB, then wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 5 of the performance verification
test record. The MKR A reading should be less than the specified limit.
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33. Spurious Response,
HP 85963
This test is performed in four parts. The first two parts measure the second harmonic
distortion; the last two parts measure the third order intermodulation distortion. Second
harmonic distortion and third order intermodulation distortion is checked in both low band
(50 kHz to 2.9 GHz)  and high band (2.75 to 12.8 GHz).

To test second harmonic distortion, 50 MHz and 4.4 GHz  low pass filters are used to filter the
source output, ensuring that harmonics read by the analyzer are internally generated and not
coming from the source. The distortion products are measured using the spectrum analyzer
marker functions.

For third order intermodulation distortion, two signals are combined in a directional coupler
(for isolation) and are applied to the analyzer input. The power level of the two signals is
8 dB higher than specified, so the distortion products should be suppressed by 16 dB less than
specified. In this manner, the equivalent Third Order Intercept (TOI)  is measured.

With two -30 dBm signals at the input mixer and the distortion products suppressed by 70 dBc,
the equivalent TO1 is +5 dBm (-30 dBm + 70 dBc/2). However, if two -22 dBm signals are
present at the input mixer and the distortion products are suppressed by 54 dBc, the equivalent
TO1 is also +5 dBm (-22 dBm + 54 dBc/2).

Performing the test with a higher power level maintains the measurement integrity while
reducing both test time and the dependency upon the source noise sideband performance.

There are no related adjustments for this performance test.

Equipment Required
Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 12.8 GHz
Power splitter
Low pass filter, 50 MHz
Low pass filter, 4.4 GHz  (two required)
Directional coupler
Cable, APC 3.5 91 cm (36 in)
Cable, BNC 120 cm (48 in)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to BNC (f) (two required)
Adapter, Type N (m) to APC 3.5 (f)
Adapter, Type N (f) to BNC (m)
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SYNTHESIZED  SWEEPER SPECTRUM  ANALYZER

A”;;p;;;z; ADAPTER
ADAPTER

XD620

Figure 2-56. Second Harmonic Distortion Test Setup

Procedure
This performance verification test consists of four parts:

Part 1: Second Harmonic Distortion, c2.9 GHz
Part 2: Second Harmonic Distortion, >2.9 GHz
Part 3: Third Order Intermodulation Distortion, c2.9 GHz
Part 4: Third Order Intermodulation Distortion, >2.9 GHz

Part 1: Second Harmonic Distortion, c2.9 GHz
1. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . .30 MHz
POWER LEVEL . . . . . . -30 dBm

2. Connect the equipment as shown in Figure 2-56.

3. Press [m] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

FREQUENCY)  30 m

[AMPLITUDE] REF LVL 30 [-dBm]

lew] RES BW AUTO MAN 300

4. Adjust the synthesized sweeper power level to place the peak of the signal displayed on the
spectrum analyzer at the reference level (-30 dBm).

5. Press the following spectrum analyzer keys:

Isw) RES BW AUTO MAN 1 m

VID BW AUTO MAN lOOa

6. Wait for two sweeps to finish, then press the following spectrum analyzer keys:

(PEAK SEARCH)

(MKRJ  MKR + CF STEP

IIV1KR) MARKER A
[FREQUENCY~
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7. Press the m (step up) key on the spectrum analyzer to step to the second harmonic
(at 60 MHz). Set the reference level to -50 dBm.

8. Wait for one full sweep, then press [PEAK SEARCH).

9. Record the MKR A Amplitude reading as TR Entry 1 of the performance verification test
record. The amplitude reading should be less than the specified limit.

Note that the Max. MKR A Amplitude Reading is 20 dB higher than the specification. This is a
result of changing the reference level from -30 dBm to -50 dBm.

Part 2: Second Harmonic Distortion, >2.9 GHz

10. Zero and calibrate the measuring receiver and 50 MHz to 12.8 GHz  power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual,
Enter the power sensor 3 GHz  Cal Factor into the measuring receiver.

11. Measure the noise level at 5.6 GHz  using the following steps:

a. Remove any cable or adapters from the spectrum analyzer INPUT 50 0.

b. Press CPRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set
the spectrum analyzer by pressing the following keys:

FREQUENCY)  5.6 (GHz)
LOB
(w- REF LVL 40(X]

Isw]RES  BW AUTO MAN lm

VID BW AUTO MAN 301Hz]

VID AVG ON OFF (ON)lO(--1

Cm] SWP TIME AUTO MAN 5.0@

c. Press l-1. Wait until AVG 10 is displayed along the left side of the CRT display.

d. Press [PEAK SEARCH) on the spectrum analyzer and record the marker amplitude reading
as the Noise Level at 5.6 GHz  in Table 2-49.

12. Press c-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCY]  Band Lock 2.75-6.5 BAND 1

FREQUENCY]  2.8 IGHz)
&10m

13. Connect the equipment as shown in Figure 2-57, with the output of the synthesized
sweeper connected to the input of the power splitter, and the power splitter outputs
connected to the spectrum analyzer and the power sensor.

14. On the synthesized sweeper, press INSTRUMENT PRESET, then set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . 2.8 GHz
POWER LEVEL . . . . . . . . 0 dBm

15. On the spectrum analyzer, press the following keys:

(PEAK SEARCH)

[AMPLITUDE)  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.
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16. Press CPEAK  SEARCH), MARKER A , then record the power meter reading at 2.8 GHz  in
Table 2-49.

17. Set the synthesized sweeper CW to 5.6 GHz.

18. Press the following spectrum analyzer keys:

[mj 5.6 IGHz)
[PEAK SEARCH)

c-1 PRESEL PEAK .

Wait for the CAL : PEAKING message to disappear.

[PEAK SEARCH)

(mj MK TRACK ON OFF (ON)

19. Adjust the synthesized sweeper power level until the Marker A Amplitude reads
0 dB f0.20 dB.

20. Enter the power sensor 6 GHz  Cal Factor into the power meter.

21. Record the Power Meter Reading at 5.6 GHz  in Iable 2-49.

22. Subtract the Power Meter Reading at 5.6 GHz  from the Power Meter Reading at 2.8
GHz,  then record this value as the Frequency Response Error (FRE) in ‘lhble 2-49.
For example, if the Power Meter Reading at 5.6 GHz  is -6.45 dBm and the Power
Meter Reading at 2.8 GHz  is -7.05 dBm, the Frequency Response Error would be
-7.05 dBm - (-6.45 dBm) = -0.60 dB.

Bwer Meter Reading at 2.8 GHx - Fbwer Meter Reading at 5.6 GHz = FRE

lhble 2-49. Second Harmonic Distortion Worksheet

Description Measurement

Noise Level at 5.6 GHz dBm

Power Meter Reading at 2.8 GHz dBm

Power Meter Reading at 5.6 GHz dBm

Frequency Response Error (FRE) dB

Distortion-limited Specification dBc

Noise-limited Specification dBc
J
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23. Calculate the desired maximum marker amplitude reading as follows:

a. Add the Frequency Response Error (FRE) to -60 dBc (specification is -100 dBc, but
reference level will be changed by 40 dB to yield the required dynamic range), then
record as the Distortion-limited Specification in ‘fable 2-49.

Distortion-limited Specifiation  = -60 dBc -I- FRE

b. Subtract -40 dBm (reference level setting) from Noise Level at 5.6 GHz,  then record in
Table 2-49.

Noise-limited SpeciIation = Noise Level at 5.6 GHx + 40 dBm

c. Record the more positive of the values recorded in steps a and b above as TR Entry 2 of
the performance verification test record. For example, if the value in step a is -59 dBc
and the value in step b is -61 dBc, record -59 dBc.

SYNTHESIZED  SWEEPER SPECTRUM  ANALYZER

.----------------------- POWER SPLITTER
MEASURING RECEIVER

0: : n ...O POWER SENSOR

y: 000000 g;;,o;  0
0 0 e SENSOR

0 0 0 oaopop  2 ::i: 0 XD62 1
- -

Figure 2-57. Second Harmonic Distortion Test Setup, >2.9 GHz

24. Connect the equipment as shown in Figure 2-57 with the filters in place.

25. Set the synthesized sweeper controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 GHz
POWER LEVEL . . . . . . . . . . . . . . . 0 dBm
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26. Set the spectrum analyzer by pressing the following keys:

p7rmiE-j 2.8 m
(MKR)  MARKERS OFF
[PEAK SEARCH]

[AMPLITUDE)  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

C-1 MK TRACK ON OFF (ON)
m loom

27.

28.

Adjust the synthesized sweeper power level for a spectrum analyzer marker amplitude
reading of 0 dBm f0.2 dB.

On the spectrum analyzer, press the following keys:

29.

(-1 MK TRACK ON OFF (OFF)

[PEAK SEARCH] MARKER  A

FREQUENCY)  5.6 [GHz)
b10m

Remove the filters and connect the synthesized sweeper output directly to the spectrum
analyzer INPUT 50 0.

30. On the spectrum analyzer, press the following keys:

[PEAK SEARCH]

[AMPLITUDE]  PREsEL  PEAK

Wait for the CAL: PEAKING message to disappear.

(jj- MK TRACK OH OFF (ON)
ISPAN)  100 m

31. Reinstall the filters between the synthesized sweeper output and the spectrum analyzer
INPUT 50 61.

32. Set the spectrum analyzer by pressing the following keys:

[AMPLITUDE]  REF LVL 40 m

m VID BW AUTO MAN 30 1Hz)

VID AVG ON OFF (ON) 10 (ENTER)
(sGL]

33.

Wait until AVG 10 is displayed along the left side of the CRT display.

Press [PEAK SEARCH], then record the Marker Amplitude Reading as TR Entry 3 of the
performance verification test record.

The Marker Amplitude Reading should be more negative than the Specification previously
recorded as TR Entry 2 of the performance verification test record.

.
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SPECTRUM  ANALYZER SYNTHES  I ZED SWEEPER  #P SYNTHESIZED  SWEEPER  #l

NOTE. CONNECT  DIRECTIONAL
COUPLER  TO THE SPECTRUM CABLE ASS
ANALYZER INPUT  THROUGH

DO  NOT  USE  CABLE

MEASURING  RECEIVER DIRECTIONAL
COUPLER

POWER SENSOR

Figure 2-58. Third-Order Intermodulation Distortion Test Setup

Part 3: Third Order Intermodulation Distortion, c2.9 GHz
34. Zero and calibrate the measuring receiver and 50 MHz to 12.8 GHz  power sensor in log

mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor 3 GHz  Cal Factor into the measuring receiver.

35. Connect the equipment as shown in Figure 2-58 with the input of the directional coupler
connected to the power sensor.

36. Press INSTRUMENT PRESET on each synthesized sweeper. Set each of the synthesized
sweeper controls as follows:

POWER LEVEL . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . . . . . . . . .2.800  GHz
CW (synthesized sweeper #2) . . . . . . . . . . . . . . . .2.80005 GHz
RF . . . . . . . . . . . . . . . OFF

37. On the spectrum analyzer, press C-J, then wait until the preset routine is finished. Set
the controls as follows:

FREQUENCY)  2.8 (GHz)
him
[AMPLITUDE]  REF LVL 10 m

(PEAK SEARCH) More 1 of 2 PEAK EXCURSM 3 IdB)

c-1 More 1 of 2 THRESHLD OM OFF (ON) 90 [-demj

38. On synthesized sweeper #I, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm f0.05 dB.

39. Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 fl using an adapter (do not use a cable).
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40. On the spectrum analyzer, press the following keys:

CPEAK  SEARCH]

(j-1 MK TRACK ON OFF (ON)
IsPAN)

Wait for the AUTO ZOOM message to disappear.

[MKRj MK TRACK ON OFF (OFF)
(FREQUENCY]  m (step-up key)
[PEAK SEARCH)

(jjj MARKER + REF LVL

41. On synthesized sweeper #2, set RF on.
displayed at the same amplitude.

If necessary, adjust the spectrum anal!
centered on the display.

42. Set the spectrum analyzer by pressing

Adjust the power level until the two signals are

Jzer center frequency until the two signals are

the following keys:

(BW) RES BW AUTO MAN l(GJ

VID BW AUTO MAN lOO@

43. Press the following analyzer keys:

(PEAK SEARCH] MARKER  h

cm) DSP LINE ON OFF (ON)

Set the display line to a value 54 dB below the current reference level setting.

44. The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-59.

45. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press C---t), More 1 of 2 , and Peak Menu .

b. Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 4 in the performance verification test
record. The MKR A reading should be less than the specified limit.
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MKR A 1.799

SC FCI I I II Ii I r 1

-92.1
di3m

CENTFWE!5 Y%TOBO& GHr #VBW 100 Hz

Figure 2-59. Third Order Intermodulation Distortion

46. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB. Distortion products
should now be visible at this higher power level.

b. On the spectrum analyzer, press @G7’], More 1 of 2 , and Peak Menu.

c* Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB and wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 4 in the performance verification
test record. The MKR A reading should be less than the specified limit.
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Part 4: Third Order Intermodulation Distortion, >2.9 GHz

47. Enter the power sensor 4 GHz  Cal Factor into the measuring receiver.

48. Disconnect the directional coupler from the spectrum analyzer, then connect the power
sensor to the output of the directional coupler.

49. Set each of the synthesized sweeper controls as follows:

POWER LEVEL . . . . . . . -15 dBm
CW (synthesized sweeper #l) . . . . . . . . . . . . . . .4.000 GHz
CW (synthesized sweeper #2) . . . . . . . . . .4.00005  GHz
RF . . . . . . . . . . . . . . OFF

50. On the spectrum analyzer, press (WJ then wait until the preset routine is finished. Set
the spectrum analyzer by pressing the following keys:

FREQUENCY_)  4.0 IGHz)
&l@
(AMPLITUDE) REF LVL 10 [-dBm]

(PEAK SEARCH) More 1 of 2 PEAK EXCURSN 3 Ide)

c-1 More 1 of 2 THRESHLD ON OFF 90 C-dBmj

51. On synthesized sweeper #l, set RF on. Adjust the power level until the measuring receiver
reads -12 dBm kO.05 dB.

52. Disconnect the power sensor from the directional coupler. Connect the directional coupler
directly to the spectrum analyzer INPUT 50 9 using an adapter (do not use a cable).

53. On the spectrum analyzer, press the following keys:

(PEAK SEARCH)

(AMPLITUDE]  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

cm- MK TRACK OK OFF (ON)
(SPAN)200(kHzl

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

CMKRFCTN)  MK TRACK OM OFF (OFF)
(FREQUENCY]  m (step-up key)
(PEAK SEARCH]

t-1 MARKER -+ REF LVL

54. On synthesized sweeper #2, set RF on. Adjust the power level until the two signals are
displayed at the same amplitude.

If necessary, adjust the spectrum analyzer center frequency until the two signals are
centered on the display.
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55. Set the spectrum analyzer by pressing the following keys:

Isw] RES BW AUTO MAN 1 (kHz)

VID BW AUTO MAN lOOa

56- Press (PEAK SEARCH), MARKER A then set the DISPLAY LINE to a value 54 dB below the
current reference level setting.

The third-order intermodulation distortion products should appear 50 kHz below the lower
frequency signal and 50 kHz above the higher frequency signal. Their amplitude should be
less than the display line. See Figure 2-59.

57. If the distortion products can be seen, proceed as follows:

a. On the spectrum analyzer, press (MKRJ More 1 of 2 , and Peak Menu .

b. Repeatedly press NEXT PEAK until the active marker is on the desired distortion
product.

c. Record the MKR A amplitude reading as TR Entry 5 of the performance verification test
record. The MKR A reading should be less than the specified limit.

58. If the distortion products cannot be seen, proceed as follows:

a. On each synthesized sweeper, increase the power level by 5 dB. Distortion products
should now be visible at this higher power level.

b. On the spectrum analyzer, press (MKR], More 1 of 2, and Peak Menu.

c. Repeatedly press NEXT PEAK until the active marker is on one of the distortion
products.

d. On each synthesized sweeper, reduce the power level by 5 dB, then wait for completion
of a new sweep.

e. Record the MKR A amplitude reading in as TR Entry 5 of the performance verification
test record. The MKR A reading should be less than the specified limit.
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34. Gain Compression,
HP 8591C and HP 85913
Gain compression is measured by applying two signals, separated by 3 MHz. First, the test
places a -20 dBm signal at the input of the spectrum analyzer (the spectrum analyzer
reference level is also set to -20 dBm).  Then, a 0 dBm signal is applied to the spectrum
analyzer, overdriving its input. The decrease in the first signal’s amplitude (gain compression)
caused by the second signal is the measured gain compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kHz, then the
first signal is kept 10 dB below the reference level.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper
Synthesizer/level generator
Measuring receiver (used as a power meter)
Power sensor, 100 kHz to 1800 MHz
Directional bridge
Cable, BNC, 120 cm (48 in) (two required)
Adapter, Type N (f) to BNC (m)
Adapter, Type N (m) to BNC (m)
Adapter, Type N (f) to APC 3.5 (f)
Adapter, Type N (m) to BNC (f)

Additional Equipment for 75 C2 Input
Power sensor, 75 D
Adapter, Type N (f) to BNC (m), 75 D
Adapter, BNC (m) to BNC (m), 75 D
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Procedure
1. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor

combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor’s 50 MHz Cal Factor into the measuring receiver.

75 62 input only: Calibrate the 75 D power sensor.

2. Connect the equipment as shown in Figure 2-60, with the load of the directional bridge
connected to the power sensor.

75 62 input only: Use the 75 62 power sensor with a Type N (f) to BNC (m) 75 fl adapter and
a BNC (m) to BNC (m) adapter. The power measured at the output of the 50 61 directional
bridge by the 75 0 power sensor, is the equivalent power “seen” by the 75 n spectrum
analyzer.

Caution Use only 75 D cables, connectors, or adapters on the 75 62 input of an 75 61
input, or damage to the input connector will occur.

SYNTHESIZED  WEEPER

ADAPTER

ADAPTER

MEASURING  RECEIVER

mOR

SPECTRUM  ANALYZER

POWER  SENSOR

---

ADAPTER

BRIDGE

’ ADAPTER

{D I RECT  I ONAL

I XC622

Figure 2-60. Gain Compression Test Setup

3. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

c w . . . . . . . . . . . . . . . . . . . . . ......................................... . . . . . . . . . . 53 MHz
POWER LEVEL . . . . . . . . ......................................... . . . . . . . . . . . 6 dBm

4. Set the synthesized/level generator controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 MHz
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -14 dBm
50 O/75 D SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75 0 (no RF output)
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5.

Gain Compression, HP 8591C and HP 85913

On the spectrum analyzer, press (PRESET], then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY) 50 IrvlHz)
&20=

75 Q input: Press CAMPLITUDEJ  More 1 of 2, Amptd Units , then clBm .

(AMPLITUDE_) -20 (TEJ
SCALE LOG LIN (LOG) la

(EJ 300 IkHz)

6. On the synthesized sweeper, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

7. On the synthesizer/level generator, set the 50 O/75  9 switch to 50 62.

Note that the power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields -10 dBm at the input mixer.

8. Disconnect the power sensor from the directional bridge and connect the directional bridge
to the INPUT 50 61 connector of the spectrum analyzer using an adapter. Do not use a
cable.

75 D input only: Use a 75 D adapter, BNC (m) to BNC (m).

9. On the spectrum analyzer, press the following keys:

[PEAK SEARCH)

[MKRFCTNI)  MK TRACK OM OFF (ON)
ISPAN)  100

Wait for the AUTO ZOOM routine to finish.

10. On the synthesizer/level generator, adjust the amplitude to place the signal 1 dB below the
spectrum analyzer reference level.

11. On the spectrum analyzer, press (PEAK SEARCH), then MARKER D .

12. On the synthesized sweeper, set RF to ON.

13. On the spectrum analyzer, press (PEAK SEARCH), then NEXT PEAK .

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.

14. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 1. The absolute value of this amplitude should be less than 0.5 dB.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 15.

Performance test “Gain Compression” is now complete for all other spectrum analyzers.
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Additional Steps for Option 130

15. Connect the equipment as shown in Figure 2-60.

16. Press INSTRUMENT PRESET on the synthesized sweeper, then set the controls as follows:

CW . . . . . . . . . . . 50.010 MHz
POWER LEVEL . . . . . . . . . . . .6 dBm

17. Set the synthesized/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . -14 dBm
50 h1/75  62 SWITCH . . . . . . . . . .75 fl (no RF output)

18. On the synthesized sweeper, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to OFF.

19. On the synthesizer/level generator, set the 50 O/75 D switch to 50 0.

20. Disconnect the power sensor from the directional bridge and connect the directional bridge
to the INPUT 50 D connector of the spectrum analyzer using an adapter. Do not use a
cable.

75 Q input only: Use a 75 9 adapter, BNC (m) to BNC (m).

21. On the spectrum analyzer, press (PRESET), then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

75 0 input: Press [AMPLITUDE),  More 1 of 2 , Amptd Units , then dBm .

(AMPLITUDE) -10 IdBm)
(PEAK SEARCH]

(MKR~]  MK TRACK ON OFF (ON)
ISPAN)

Wait for the auto zoom routine to finish.

22. On the synthesizer/level generator, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

23. On the spectrum analyzer, press [SGL], then wait for the completion of a new sweep.

Press [PEAK SEARCHJ,  then MARKER A .

24. On the synthesized sweeper, set RF to ON.

25. On the spectrum analyzer, press [SGLSWP),  then wait for the completion of a new sweep.
PWSS CPEAK  SEARCH_),  MARKER A .

26. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 2.
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3 5. Gain Compression,
HP 85933
This performance verification test measures gain compression in both low band and high band.
Two signals, separated by 3 MHz, are used. First, the test places a -30 dBm signal at the input
of the spectrum analyzer (the spectrum analyzer reference level is also set to -30 dBm).  Then,
a 0 dBm signal is applied to the spectrum analyzer, overdriving its input. The decrease in the
first signal’s amplitude (gain compression) caused by the second signal is the measured gain
compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kHz, then the
first signal is kept 10 dB below the reference level.

There are no related adjustment procedures for this performance test.

Equipment Required
Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 26.5 GHz
Directional coupler
Cable, APC 3.5, 91 cm (36 in) (two required)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)

SPECTRUM ANALYZER SYNTHESIZED  SWEEPER  #2 SYNTHESIZED  SWEEPER  #l

NOTE: CONNECT  D
COUPLER  TO THE
ANALYZER  INPUT
ADAPTER DO NOT

IRECTIONAL
SPECTRUM
THROUGH

USE CABLE APC 3.5
CABLE ASSY

XD624

Figure 2-61. Gain Compression Test Setup
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Procedure

Gain Compression, c2.9 GHz

1. Zero and calibrate the measuring receiver and 50 MHz to 26.5 GHz power sensor
combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.

2. Connect the equipment as shown in Figure 2-61, with the output of the directional coupler
connected to the power sensor.

Option 026 only: Connect the directional coupler to the spectrum analyzer directly.

3. Press INSTRUMENT PRESET on both synthesized sweepers.

4. Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . .2.003 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . . 0 dBm

5. Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . 2.0 GHz
AMPLITUDE . . . . . . . . . . . -14 dBm

6. On the spectrum analyzer, press C-1, then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY)  2.0 m
&g2om
[-- REF LVL 30 [-dBm-

SCALE LOG LIN (LOG) 1 @

Isw) RES BW AUTO MAN 300 m

7. On synthesized sweeper #I, adjust the power level for a 0 dBm reading on the measuring

8.

9.

receiver. Set RF to off. -

The power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields -10 dBm at the input mixer.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 D connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press the following keys:

(PEAK SEARCH]

[MKRFCTNI)  MK TRACK OM  OFF (ON)

LSPAN)  1oINIHz)

Wait for the AUTO ZOOM routine to finish.

10. On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

11. On the spectrum analyzer, press (PEAK SEARCH),  then MARKER A .

12. On synthesized sweeper #l, set RF to ON.

13. On the spectrum analyzer, press SPEAK  SEARCH],  then NEXT PEAK.
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The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.

14. Read the MKR A amplitude and record in the performance verification test record as
TR Entry 1. The absolute value of this amplitude should be less than 0.5 dB.

Gain Compression, >2.9 GHz

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Disconnect the directional coupler from the spectrum analyzer input, then connect the
directional coupler to the power sensor.

Set the spectrum analyzer by pressing the following keys:

IIVIKR)  MARKERS OFF

Set synthesized sweeper #1 controls as follows:

CW . . . . . . . . . . . .4.003 GHz
POWER LEVEL . . . . . . . . . . . .2 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . 4.0 GHz
POWER LEVEL . . . . . . . . -14 dBm

Enter the power sensor CAL Factor into the measuring receiver.

On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 Q connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press the following keys:

CPEAK  SEARCH]

C-1 MK TRACK ON OFF (ON)

Wait for the signal to be centered on screen.

(AMPLITUDE]  PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

(SPAN_I  10INIHz)

Wait for the AUTO ZOOM message to disappear.

On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press [PEAK SEARCH], then MARKER A .

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press (PEAK SEARCH), then NEXT PEAK .

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.
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27. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 2. The absolute value of this amplitude should be less than or equal to 0.5 dB.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 28.

Performance verification test “Gain Compression” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

28.

29.

30.

31.

32.

33.

34.

35.

36.

Connect the equipment as shown in Figure 2-61.

Press INSTRUMENT PRESET on both synthesized sweepers.

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . . . .2.000 010 MHz
POWER LEVEL . . . . . . . . . . . . 0 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . 2.0 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . -14 dBm
RF . . . . . . . . . . . . . . . . OFF

On synthesized sweeper #I, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to OFF.

On synthesized sweeper #2, set the RF to ON.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 0 connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press (-1, then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY)  2.0 m
&lOW
(AMPLITUDE] -10 m
[PEAK SEARCH)

(FCTN-  MK TRACK OM OFF (ON)

[SPAFI)2(kHz)

Wait for the AUTO ZOOM message to disappear.

On synthesized sweeper #2, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

37. On the spectrum analyzer, press C-1, then wait for the completion of a new sweep.
Press [PEAK SEARCH], then MARKER A .

38. On synthesized sweeper #l, set RF to ON.

39. On the spectrum analyzer, press C-1, then wait for the completion of a new sweep.

Press (PEAK SEARCH), MARKER A .

40. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 3.
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HP 85943 and HP 8594Q
This performance verification test measures gain compression. Two signals, separated by
3 MHz, are used. First, the test places a -30 dBm signal at the input of the spectrum analyzer
(the spectrum analyzer reference level is also set to -30 dBm).  Then, a 0 dBm signal is applied
to the spectrum analyzer, overdriving its input. The decrease in the first signal’s amplitude
(gain compression) caused by the second signal is the measured gain compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kHz, then the
first signal is kept 10 dB below the reference level.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 2.9 GHz
Directional coupler
Cable, APC 3.5, 91 cm (36 in) (two required)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)

SPECTRUM  ANALYZER SYNTHESIZED  SWEEPER  #2

INPUT 50R ADAPTER

SYNTHESIZED  SWEEPER  #l

ADAPTER 1
NOTE- CONNECT  DIRECTIONAL
COUPLER  TO THE SPECTRUM
ANALYZER  INPUT THROUGH
ADAPTER.  DO NOT  USE  CABLE

,
/

APC 3.5
CABLE ASSY

XD624

Figure 2-62. Gain Compression Test Setup

Procedure

Gain Compression, c2.9 GHz

1. Zero and calibrate the measuring receiver and 50 MHz to 2.9 GHz  power sensor
combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.

2. Connect the equipment as shown in Figure 2-62, with the output of the directional coupler
connected to the power sensor.
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3. Press INSTRUMENT PRESET on both synthesized sweepers.

4. Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . .2.003 GHz
POWER LEVEL . . . . . . . . 0 dBm

5. Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . . . 2.0 GHz
AMPLITUDE . . . . . . . . . . . . . . . . . . -14 dBm

6. On the spectrum analyzer, press CPRESET_),  then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY]  2.0 IGHz)
b2o@g
(AMPLITUDE]  REF LVL 3O[X]

SCALE LOG LIN (LOG) 1 IdB)

Isw] RES BW AUTO MAN 300IkHz)

7. On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

The power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields -10 dBm at the input mixer.

8. Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 B connector of the spectrum analyzer using an adapter. Do not
use a cable.

9. On the spectrum analyzer, press the following keys:

CPEAK  SEARCH)

[MKRFCTN)  MK TRACK ON OFF (ON)
(SPAN) 100

Wait for the AUTO ZOOM routine to finish.

10. On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

II. On the spectrum analyzer, press [PEAK SEARCH_), then MARKER A .

12. On synthesized sweeper #l, set RF to ON.

13. On the spectrum analyzer, press (PEAK  SEARCH), then NEXT PEAK.

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.

14. Read the MKR A amplitude and record in the performance verification test record as
TR Entry 1. The absolute value of this amplitude should be less than 0.5 dB.
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Additional Steps for Option 130
15. Connect the equipment as shown in Figure 2-62.

16. Press INSTRUMENT PRESET on both synthesized sweepers.

17. Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . 2.000 010 GHz
POWER LEVEL . . . . . . . . . . . . 0 dBm

18. Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -14 dBm
RF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF

19. On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to OFF.

20. On synthesized sweeper #2, set the RF to ON.

21. Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 Q connector of the spectrum analyzer using an adapter. Do not
use a cable.

22. On the spectrum analyzer, press I-1, then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

(jMKRj MK TRACK ON OFF (ON)
ISPAN]2IkHz)

Wait for the AUTO ZOOM message to disappear.

23. On synthesized sweeper #2, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

24. On the spectrum analyzer, press [sGLJ then wait for the completion of a new sweep.
Press (PEAK SEARCH~,  then MARKER A .

25. On synthesized sweeper #l, set RF to ON.

26. On the spectrum analyzer, press C-1, then wait for the completion of a new sweep.
Press [PEAK SEARCH), MARKER A .

27. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 2.
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37. Gain Compression,
HP 85953
This performance verification test measures gain compression in both low band and high band.
Two signals, separated by 3 MHz, are used. First, the test places a -30 dBm signal at the input
of the spectrum analyzer (the spectrum analyzer reference level is also set to -30 dBm).  Then,
a 0 dBm signal is applied to the spectrum analyzer, overdriving its input. The decrease in the
first signal’s amplitude (gain compression) caused by the second signal is the measured gain
compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kHz, then the
first signal is kept 10 dB below the reference level.

There are no related adjustment procedures for this performance test.

Equipment Required
Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 6.5 GHz
Directional coupler
Cable, APC 3.5, 91 cm (36 in) (two required)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)

SPECTRUM  ANALYZE

L
INPUT  5On Al’,APTFP

NOTE : Pc’hlhlCrT  n DC,.7 Ir,LlA,
COUPLL  ,- ,,,- L, i_, ,~-,*,
ANALYZER  INPUT  THROUGH
ADAPTER.  DO NOT  USE CABLE

1YI”S”LL Y I\Lb “l”nL
:D Tn TUC 9DCPTDllh” I ADAPTER  u

,&I sENj:OWER  SENSOR “ki” CABLE ASS‘i’
Figure 2-63. Gain Compression Test Setup

XD624
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Procedure

Gain Compression, c2.9 GHz

1. Zero and calibrate the measuring receiver and 50 MHz to 6.5 GHz power sensor

2.

3.

4.

5.

6.

7,

8.

9.

10.

11.

12.

13.

combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.

Connect the equipment as shown in Figure 2-63, with the output of the directional coupler
connected to the power sensor.

Press INSTRUMENT PRESET on both synthesized sweepers.

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . . . ._. ._ ..2.003  GHz
POWER LEVEL . . . . . . . . . . 0 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . . . . . 2.0 GHz
AMPLITUDE . . . . . . . . . . . . -14 dBm

On the spectrum analyzer, press [PRESET], then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY]  2.0 m
&@aom
[AMPLITUDE]  REF LVL 30 C-J

SCALE LOG LIM (LOG) 1 @

[BW) RES BW AUTO MAN 300 IkHz)

On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

The power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields -10 dBm at the input mixer.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 0 connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press the following keys:

[PEAK SEARCH)

(MKR- MK TRACK ON OFF (ON)
[SPAN) 10INIHz)

Wait for the AUTO ZOOM routine to finish.

On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press [PEAK SEARCH), then MARKER A.

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press PEAK SEARCH], then NEXT PEAK.
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The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.

14. Read the MKR A amplitude and record in the performance verification test record as
TR Entry 1. The absolute value of this amplitude should be less than 0.5 dB.

Gain Compression, >2.9 GHz

15. Disconnect the directional coupler from the spectrum analyzer input, then connect the
directional coupler to the power sensor.

16. Set the spectrum analyzer by pressing the following keys:

FREQUENCY)  4.0 m

m MARKER I ON OFF (OFF)

17. Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . .4.003 GHz
POWER LEVEL . . . . . . . . . . . . . . . .2 dBm

18. Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . 4.0 GHz
POWER LEVEL . . . . . . . . . . -14 dBm

19. Enter the power sensor CAL Factor into the measuring receiver.

20. On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

21. Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 fl connector of the spectrum analyzer using an adapter. Do not
use a cable.

22. On the spectrum analyzer, press the following keys:

[PEAK SEARCH)

[MKRj MK TRACK ON OFF (ON)

Wait for the signal to be centered on screen.

(-I) PRESEL PEAK

Wait for the CAL: PEAKING message to disappear.

(SPAN) 100

Wait for the AUTO ZOOM message to disappear.

23. On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

24. On the spectrum analyzer, press [PEAK SEARCH], then MARKER A .

25. On synthesized sweeper #I, set RF to ON.

26. On the spectrum analyzer, press [PEAK SEARCH), then NEXT PEAK.

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.
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27. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 2. The absolute value of this amplitude should be less than or equal to 0.5 dB.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 28.

Performance verification test, “Gain Compression,” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Connect the equipment as shown in Figure 2-63.

Press INSTRUMENT PRESET on both synthesized sweepers.

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . . . 2.000 010 GHz
POWER LEVEL . . . . . . . . . . . . . . . . 0 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . 2.0 GHz
POWER LEVEL . . . . . . . . . . . . . . . . . . -14 dBm
RF . . . . . . . OFF

On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to OFF

On synthesized sweeper #2, set the RF to ON.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 D connector of the spectrum analyzer using an adapter. Do not

use a cable.

On the spectrum analyzer, press @Z’ZYJ then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY)  2.0 IGHz)
blO@
[Wj -10 m
IPEAK  SEARCH]

[MKRFCTN)  MK TRACK ON OFF (ON)

(SPAN)20

Wait for the AUTO ZOOM message to disappear.

On synthesized sweeper #2, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press @Z?%Z],  then wait for the completion of a new sweep.
Press CPEAK  SEARCH).

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press (-1, then wait for the completion of a new sweep.
PWSS [PEAK SEARCH_),  MARKER  d .

Read the MKR A amplitude and record in the performance verification test record as TR
Entry 3.
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38. Gain Compression,
HP 85963
This performance verification test measures gain compression in both low band and high band.
Two signals, separated by 3 MHz, are used. First, the test places a -30 dBm signal at the input
of the spectrum analyzer (the spectrum analyzer reference level is also set to -30 dBm).  Then,
a 0 dBm signal is applied to the spectrum analyzer, overdriving its input. The decrease in the
first signal’s amplitude (gain compression) caused by the second signal is the measured gain
compression.

For spectrum analyzers equipped with Option 130 the signals are separated by 10 kHz, then the
first signal is kept 10 dB below the reference level.

There are no related adjustment procedures for this performance test.

Equipment Required
Synthesized sweeper (two required)
Measuring receiver (used as a power meter)
Power sensor, 50 MHz to 12.8 GHz
Directional coupler
Cable, APC 3.5, 91 cm (36 in) (two required)
Adapter, Type N (m) to APC 3.5 (m)
Adapter, APC 3.5 (f) to APC 3.5 (f) (two required)

SPECTRUM  ANALYZER SYNTHESIZED  SWEEPER  #2 SYNTHESIZED  SWEEPER  #l/ . \

,!fgFZ z%~~y)i ,,

, .

II~~,z~;,-~~  Fof”o;I;  I/
c

INPUT 50R dF OUTPUT RF OUTPUT

NOTE: CONNECT  DIRECTIONAL
COUPLER TO THE SPECTRUM CABLE ASS?’

DIRECTIONALA^.._. --

XD624

Figure 2-64. Gain Compression Test Setup

Procedure

Gain Compression, c2.9 GHz

1. Zero and calibrate the measuring receiver and 50 MHz to 12.8 GHz  power sensor
combination in log mode (power reads out in dBm) as described in the measuring receiver
operation manual. Enter the power sensor 2 GHz  Cal Factor into the measuring receiver.
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Connect the equipment as shown in Figure 2-64, with the output of the directional coupler
connected to the power sensor.

Press INSTRUMENT PRESET on both synthesized sweepers.

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . . . . . .2.003  GHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . 2.0 GHz
AMPLITUDE . . . . . . . . . . -14 dBm

On the spectrum analyzer, press C-j, then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY)  2.0 IGHz)
&20-
CAMPLITUDE)  REF LVL 30 m

SCALE LOG LIN (LOG) 1 (dB)

Isw] RES BW AUTO MAN 300 (kHz)

On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

The power level applied to the spectrum analyzer input is 10 dB greater than the
specification to account for the 10 dB attenuation setting. A power level of 0 dBm at the
spectrum analyzer input yields -10 dBm at the input mixer.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 D connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press the following keys:

(PEAK SEARCH)

(j-1 MK TRACK ON OFF (ON)
LSPAN)  100

Wait for the AUTO ZOOM routine to finish.

On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press (PEAK SEARCH], then MARKER  A .

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press (PEAK SEARCH], then NEXT PEAK .

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.

Read the MKR A amplitude and record in the performance verification test record as
TR Entry 1. The absolute value of this amplitude should be less than 0.5 dB.
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Gain Compression, >2.9 GHz

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Disconnect the directional coupler from the spectrum analyzer input, then connect the
directional coupler to the power sensor.

Set the spectrum analyzer by pressing the following keys:

FREQUENCY)  4.0 IGHz)
&)20-
m MARKER 1 ON OFF (OFF)

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . . . . . . . .4.003 GHz
POWER LEVEL . . . . . . . . . .2 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . . . . . . . . . . 4.0 GHz
POWER LEVEL . . . . . . . -14 dBm

Enter the power sensor CAL Factor into the measuring receiver.

On synthesized sweeper #I, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to off.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 62 connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press the following keys:

CPEAK  SEARCH)

(JMKRFCTN)  MK TRACK ON OFF (ON)

Wait for the signal to be centered on screen.

(AMPLITUDE) PRESEL PEAK

Wait for the CAL : PEAKING message to disappear.

ISPAN)  100

Wait for the AUTO ZOOM message to disappear.

On synthesized sweeper #2, adjust the power level to place the signal 1 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press CPEAK  SEARCH), then MARKER A .

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press [PEAK SEARCH), then NEXT PEAK.

The active marker should be on the lower amplitude signal and not on the signal that is off
the top of the screen. If it is not on the lower amplitude signal, reposition the marker to
this peak using the spectrum analyzer knob.
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27. Read the MKR A amplitude and record in the performance verification test record as TR
Entry 2. The absolute value of this amplitude should be less than or equal to 0.5 dB.

If you are testing a spectrum analyzer equipped with Option 130 continue with step 28.

Performance verification test, “Gain Compression” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

28. Connect the equipment as shown in Figure 2-64.

29. Press INSTRUMENT PRESET on both synthesized sweepers.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Set synthesized sweeper #l controls as follows:

CW . . . . . . . . . . . . 50.010 MHz
POWER LEVEL . . . . . . . . . . . . . 0 dBm

Set synthesized sweeper #2 controls as follows:

CW . . . . . . . . . . .50 MHz
POWER LEVEL . . . . . . . . . . . . -14 dBm
RF . . . . . . . . . . . . . . . . . . . . . . . . OFF

On synthesized sweeper #l, adjust the power level for a 0 dBm reading on the measuring
receiver. Set RF to OFF.

On synthesized sweeper #2, set the RF to ON.

Disconnect the power sensor from the directional coupler and connect the directional
coupler to the INPUT 50 Q connector of the spectrum analyzer using an adapter. Do not
use a cable.

On the spectrum analyzer, press [w], then wait for the preset routine to finish. Press
the spectrum analyzer keys as follows:

FREQUENCY) 50 Il\nHz1
blO@Q
(-] -10 m
CPEAK  SEARCH)

CWFCTN)  MK TRACK ON OFF (ON)
(SPAN120

Wait for the AUTO ZOOM message to disappear.

On synthesized sweeper #2, adjust the amplitude to place the signal 10 dB below the
spectrum analyzer reference level.

On the spectrum analyzer, press [SGL],  then wait for the completion of a new sweep.

Press (PEAK SEARCH], then MARKER A .

On synthesized sweeper #l, set RF to ON.

On the spectrum analyzer, press [SGL],  then wait for the completion of a new sweep.
Press (J~EAK  SEARCH].

Read the MKR A amplitude and record in the performance verification test record as TR
Entry 3.
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39. Displayed Average Noise Level, HP 8591C and HP 85913

39. Displayed Average Noise Level,
HP 8591C and HP 8591E
This performance test measures the displayed average noise level within the frequency range
specified. The spectrum analyzer input is terminated in 50 0.

The LO feedthrough is used as a frequency reference for these measurements. The test tunes
the spectrum analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing @EEJ

The related adjustment for this procedure is “Frequency Response Adjustment.”

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Displayed
Average Noise Level for Option 130,” instead.

Equipment Required
Termination, 50 Q
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for 75 Q input

Cable, BNC 75 0, 30 cm (12 in)
Termination, 75 0, Type N (m)
Adapter, Type N (f) to BNC (m) 75 Q

Caution Use only 75 61 cables, connectors, or adapters on instruments with 75 0 inputs
or damage to the input connector will occur.

SPECTRUM  ANALYZER

Figure 2-65. Displayed Average Noise Level Test Setup

XC623
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39. Displayed Average Noise Level, HP 8591C and HP 85913

Procedure

1.

2.

3.

4.

5.

Connect a cable from the CAL OUT to the INPUT 50 Q of the spectrum analyzer as shown
in Figure 2-65.

75 62 input on@: Use a 75 D cable and omit the adapter.

Press C-j on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

~m&cY-go@
MHz

[W] -20 (KJ

75 Cl input only: Press (-1 +28.75 (dBmV].

ATTEN  AUTO MAN 0 (dB)

Press the following spectrum analyzer keys:

[PEAK SEARCH]

(MKR] MK TRACK ON OFF (ON)
m 100 @

Wait for the AUTO ZOOM message to disappear, then press the following keys:

m VID BW AUTO MAN 30 a

[MKRFCTNI)  MK TRACK ON OFF (OFF)

Press [sGLSWP),  then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

(PEAK SEARCH)

k-1 More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21 dBm, enter +0.21 dB (-20 dBm -
(-20.21 dBm) = +0.21 dB). Example for 75 Q input : If the marker reads 26.4 dBmV,
enter +2.35 dBmV (28.75 dBmV - 26.4 dBmV = 2.35 dBmV).

REF LVL OFFSET dB

75 62 input: REF LVL OFFSET dBmV

Disconnect the cable from the INPUT 50 62 connector of the spectrum analyzer. Connect
the 50 D termination to the spectrum analyzer INPUT 50 Q connector.

75 Q input only: Use the 75 D termination.
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39. Displayed Average Noise Level, HP 8591C and HP 85913

400 kHz
If testing an instrument equipped with a 75 D input, omit steps 6 through 10, then proceed to
step 11 (“1 MHz”).

6. Press the following spectrum analyzer keys:

(AUTO  COUPLE)  VID BW AUTO MAN (AUTO)

(CONT)

7. Press the following spectrum analyzer keys:

(PEAK SEARCH)

(ml MK TRACK ON OFF (ON)
(SPAN) 800 m

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

(jjFCTN)  MK TRACK OM OFF (OFF)
@3(kHz)

8. Press CFREQUENCY] and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line. Set the spectrum analyzer by pressing the following keys:

ISPAN)50m
(mm~--50~

VID BW AUTO MAN 30IHz)

Cm)  More 1 of 3 DETECTOR PK SP NG (SP)
(-jsGLSWP)

Wait for the completion of a new sweep.

9. Press the following spectrum analyzer keys:

cDIspLAy_) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

10. Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.
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39. Displayed Average Noise Level, HP 8591C and HP 85913

1MHz

11. Set the spectrum analyzer by pressing the following keys:

bUT0 COUPLE]  RES BW AifTo MAN (AUTO)

VID BW AUTO MAN (AUTO)

(AMPLITUDE) -10 m

75 62 input only: [AMPLITUDE]  +35 (dBmV)

m SWEEP CONT  SGL (CONT)

12. Press the following spectrum analyzer keys:

(PEAK SEARCH]

I-- MK TRACK ON OFF (ON)

(MKR)MARKER  4REF LVL
lsPAN)2m

Wait for the AUTO ZOOM message to disappear, then press CMKR] and MK TRACK ON OFF
(OFF).

13. Press [FREQUENCY]  and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then press the following spectrum analyzer keys:

=50=
(AMPLITUDE) -50 m

14. 75 Cl input only: Press [AMPLITUDE]  -1.2 m.

CAUTO  COUPLE]  VID BW Am0 MAN 30 IHz)

@EmiF)

15.

Wait for the completion of a new sweep.

Press the following spectrum analyzer keys:

cm) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

16. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.
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39. Displayed Average Noise Level, HP 8591C and HP 85913

1 MHz to 1.5 GHz

17. Press the following spectrum analyzer keys:

[FREQUENCY)  START FREQ 1 m

STOP FREQ 1.5 IGHz)
Lsw]lllVIHz)
VID BW AUTO MAN 10 IkHz)

ITRIG)  SWEEP CONT SGL (CONT)

18. Press CFREQUENCY_)  and adjust the center frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.

19. Press the following spectrum analyzer keys:

Cm) CLEAR WRITE A

More 1 of 3 VID AVG ON OFF (ON) 10 (Hz)

Wait until AVG 10 is displayed to the left of the graticule (the spectrum analyzer will take
ten sweeps, then stop).

20. Press (PEAK SEARCH] and record the MKR frequency as the Measurement Frequency in
l?rble  2-50 for 1 MHz to 1.5 GHz.

2 1. Press the following spectrum analyzer keys:

(m) More 1 of 3 VID AVG ON OFF (OFF)

@UTO  COUPLE)  RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
(SPAN) 50 (kHz)
(FREQUENCY)

22. Set the center frequency to the Measurement Frequency recorded in Table 2-50 for 1 MHz
to 1.5 GHz.

23. Press the following spectrum analyzer keys:

@YJl(kHz)
VID 3W AUTO MAN 3Oa
(SGLSWP)

Wait for the sweep to finish.

24. Press the following spectrum analyzer keys:

(-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

25. Record the display line amplitude setting as TR Entry 3 of the performance verification test
record. The average noise level should be less than the specified limit.
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39. Displayed Average Noise Level, HP 8591C and HP 85913

1.5 GHz to 1.8 GHz
26. Press the following spectrum analyzer keys:

(AUTO COUPLE]  RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)

ISPAN)  lOIRnHz]
@iEEEq -50 klem_l

75 Q input only: Press [AMPLITUDE]  - 1.2 (dBmV.

(TRIG) SWEEP CONT SGL (CONT)

c-1 START FREQ 1.5 (GHz)

STOP FREQ 1.8IGHz)

27. Repeat steps 18 through 23 above for frequencies from 1.5 GHz  to 1.8 GHz.

If the Displayed Average Noise at 1.8 GHz  is at or out of specification, it is recommended
that a known frequency source be used as a frequency marker. This ensures that testing is
within 1.8 GHz.

28. Record the display line amplitude setting as TR Entry 4 of the performance verification test
record. The average noise level should be less than the specified limit.

‘Ihble  2-50. Displayed Average Noise Level Worksheet

Frequency
Range

Measurement TR Entry
Frequency (Displayed Average

Noise Level)

400 kHz 400 kHz 1

1 MHz 1 MHz 2

1 MHz to 1.5 GHz 3

1.5 GHz  to 1.8 GHz 4
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40. Displayed Average Noise Level, HP 85933

40. Displayed Average Noise Level,
HP 85933
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 0. In Band 0 (9 kHz to 2.9 GHz),  the test first measures the
average noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing @EEQ.

There are no related adjustments for this performance verification test.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Displayed
Average Noise Level for Option 130,” instead.

Equipment Required
Cable, BNC, 23 cm (9 in)
Termination, 50 D
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to APC 3.5 (f)
Adapter, BNC (m) to SMA (f)
Cable, cal comb

SPECTRUM  ANALYZER

ADAPTERS

TERMINATION

Figure 2-66. Displayed Average Noise Level Test Setup

XD625
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40. Displayed Average Noise Level, HP 85933

Procedure

1.

2.

3.

4.

5.

Connect a cable from the CAL OUT to the INPUT 50 Q of the spectrum analyzer as shown
in Figure 2-66.

Option 026 only: Use the BNC to SMA adapter to connect the cal comb cable to CAL OUT.
Use the APC 3.5 adapter to connect the cal cable to the INPUT 50 0.

Press (PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCYI)  300 INIHz)
ISPAN)  lo@
fpLiFmE) -20 m
ATTEN AUTO MAN 0 a

Press the following spectrum analyzer keys:

CPEAK  SEARCH)

cm) MK TRACK ON OFF (ON)
ISPAN)  loom

Wait for the AUTO ZOOM message to disappear, then press the following keys:

(BW) VID BW AUTO MAN 30 (Hz)

(-- MK TRACK ON OFF (OFF)

Press [m), then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

[PEAK SEARCH]

(-1 More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result
as the REF LVL OFFSET. For example, if the marker reads -20.21 dBm,
enter +0.21 dB (-20 dBm - (-20.21 dBm) = +0.21  dB).

REF LVL OFFSET dB

Disconnect the cable from the INPUT 50 D connector of the spectrum analyzer. Connect
the 50 fl termination to the spectrum analyzer INPUT 50 fl connector.
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40. Displayed Average Noise Level, HP 85933

400 kHz

6. Press the following spectrum analyzer keys:

[AUTO   VID BW AUTO MAN (AUTO)

[AMPLITUDE’ REF LVL -10 m

ITRIG)  SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

 

(j-1 MK TRACK ON OFF (ON)
(SPAN) 800 IkHz)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

[FCTN) MK TRACK ON OFF (OFF)
Isw)3IkHz)

8. Press (FREQUENCY~ and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line. Set the spectrum analyzer by pressing the following keys:

(SPAN) 50 (iGJ
(j-1 REF LVL -50 Cdem]

(EiTJ RES BW AUTO MAN 1 @

VID BW AUTO MAN 30[Hz)

(SWEEP) SWP TIME AUTO MAN 5 @

(ml More 1 of 3 DETECTOR PK SP NG (SP)
(SGLSWP-

9.

10.

Wait for the completion of a new sweep.

Press the following spectrum analyzer keys:

c-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

Performance Verification Tests 2-211



40. Displayed Average Noise Level, HP 85933

1MHz

11. Set the spectrum analyzer by pressing the following keys:

[ A U T O  C O U P L E )  RES Bid  AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)

lpF@ECjO@
ISPAN)  10INIHz)
[WI) REF LVL - 10 m

ITRIG)  SWEEP CONT SGL (CONT)

12. Press the following spectrum analyzer keys:

[PEAK S E A R C H ]

c-1 MK TRACK ON OFF (ON)
(SPAN)2(MHzl

Wait for the AUTO ZOOM message to disappear, then press C-1 and MK TRACK ON OFF
(OFF).

13. Press C-1 and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then press the following spectrum analyzer keys:

(SPAN)50@
IAMPLITUDE)  REF LVL -50 m

Isw] RES BW AUTO MAN 1 (kHz)

VID BW AUTO MAN 300
(SGLj

Wait for the completion of a new sweep.

14. Press the following spectrum analyzer keys:

c-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

15. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.
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40. Displayed Average Noise Level, HP 85933

1 MHz to 2.9 GHz

16. Press the following spectrum analyzer keys:

ISPAN)  Band Lock O-Z.9 Gz BAND 0

IBW)RESBWAtJTOMANl(MHz)

VID BW AUTO MAN 10 (kHzl

@@ SWEEP CONT SGL (CONT)

Adjust the START FREQ setting, if necessary, to place the LO feedthrough just off-screen to
the left.

17. Press the following spectrum analyzer keys:

(SWP_)
Cm] CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 (Hz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

18. Press [PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in ‘l%ble 2-51.

19. Press the following spectrum analyzer keys:

@XZ” More 1 of 3 VID AVG (OFF)

~AUTO  COUPLE) RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)

FEYF R E Q U E N C Y

Set CENTER FREQ to the Measurement Frequency recorded in Table 2-51 in the previous
step, then press the following keys:

~RESBWAUTOMANl[kHz)

VID BW AUTO MAN 3Oa

20. Press CsGLSWP)  on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

[DISPLAY)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected residuals).

Record the display line amplitude setting in the performance verification test record as
indicated in Table 2-51. The average noise level should be less than the specified limit.

21. Press m and MARKER 1 ON OFF (OFF) to turn the marker off.
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40. Displayed Average Noise Level, HP 85933

2.75 to 6.5 GHz

22. Press the following spectrum analyzer keys:

(SPAN_)  Band Lock 2.75-6.5 BAND 1

Isw) RES BW AUTO MAN 1 INIHz_)

VID BW AUTO MAN 10 (kHz)

(TRIG] SWEEP CONT SGL (CONT)

23. Repeat steps 17 through 21 above for Band 1 (2.75 to 6.5 GHz).

6.0 to 12.8 GHz

24. Press the following spectrum analyzer keys:

CFREQUENCY)  Band Lock 6.0-12.8 BAND 2

(EKJ RES BW AUTO MAN 1 IIV1Hz)

VID BW AUTO MAN 100

LTRIG)  SWEEP CONT SGL (CONT)

25. Repeat steps 17 through 21 above for Band 2 (6.0 to 12.8 GHz).

12.4 to 19.4 GHz

26. Press the following spectrum analyzer keys:

( F R E Q U E N C Y )  Band Lock 12.4-19. BAND 3

(EJ RES BW AUTO MAN 1 (MHz)

VID 3W AUTO MAN lO(kHz)

LTRIG)  SWEEP CONT SGL (CONT)

27. Repeat steps 17 through 21 above for Band 3 (12.4 to 19.4 GHz).

19.1 to 22 GHz

28. Press the following spectrum analyzer keys:

C-1 Band Lock 19.1-22 BAND 4

Option 026 or 027 only: [FREQUENCY) START FREQ 19.1 (GHz) STOP FREQ 22 IGHz)

Isw) RES BW AUTO MAN 1 (MHz]

VID BW AUTO MAN 10 IkHz_)

@KJ SWEEP CUNT SGL (CONT)

29. Repeat steps 17 through 21 above for Band 4.
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40. Displayed Average Noise Level, FIP 85933

22 GHz to 26.5 GHz (Option 026 or 027)

30. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  Band Lock 19.1 - 22 BAND 4

[FREQUENCY ) START FREQ 22 IGHz)

STOP FREQ 26.5 (GHzl

31. Set the spectrum analyzer by pressing the following keys:

Isw) RES BW AUTO MAN 1 IhnHI)

VID BW AUTO MAN 10 IkHz)

(TRIG) SWEEP CONT SGL (CONT)

32. Repeat steps 17 through 21 for frequencies from 22 to 26.5 GHz.

33. Press c-1 on the spectrum analyzer, then wait for the preset routine to finish.

‘Ihble 2-51. Displayed Average Noise Level Worksheet

deasurement
Frequency

400 kHz

1 MHz

Frequency
Range

400 kHz

1MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

6.0 to 12.8 GHz

12.4 to 19.4 GHz

19.1 to 22 GHz

.9.1 to 26.5 GHzl

Option 026 or 027 only

Xsplayed Average
Noise Level
TR Entry

1

2

3

4

5

6

7

8

Performance Verification Tests 2-215



41. Displayed Average Noise Level,
HP 85943 and HP 8594Q
This performance test measures the displayed average noise level within the frequency range
specified. The spectrum analyzer input is terminated in 50 0.

The test tunes the spectrum analyzer frequency across the band, uses the marker to locate the
frequency with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing C-1.

The related adjustment for this procedure is “Frequency Response Adjustment.”

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform verification
test, “Displayed Average Noise Level for Option 130,” instead.

Equipment Required

Termination, 50 D
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

S P E C T R U M  A N A L Y Z E R

CAL INPUT 500
OUT

I.+

A D A P T E R

Figure 2-67. Displayed Average Noise Level Test Setup

XC623

Procedure
1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown

in Figure 2-67.

2. Press @?EZiJ  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

@SE@--200
ATTEN  AUTO MAN OldB]
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41. Displayed Average Noise Level, HP 85943 and HP 8594Q

3. Press the following spectrum analyzer keys:

[PEAK  S E A R C H ]

c-1 MK TRACK ON OFF (ON)
ISPAN)  100 m

Wait for the AUTO ZOOM message to disappear, then press the following keys:

(BW) 1 m VID BW AUTO  MAN 30 (Hz)

(j-1 MK TRACK ON OFF (OFF)

4. Press CWSWPT),  then wait for the completion of
spectrum analyzer keys:

a new sweep. Press the following

(PEAK S E A R C H ]

(-1 More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as
the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21 dB (-20 dBm - (-20.21 dBm) = +0.21 dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 Q connector of the spectrum analyzer. Connect
the 50 Q termination to the spectrum analyzer INPUT 50 Q connector.

400 kHz

6. Press the following spectrum analyzer keys:

(CONT)

7. Press the following spectrum analyzer keys:

Isw]l(kHz)
[TRACE]  More 1 of 3 DETECTOR PK SP NG (SP)

@Eiq

8.

Wait for the completion of a new sweep.

Press the following spectrum analyzer keys:

(-1 DSP LINE ON OFF (ON)

9.

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

Record the display line amplitude setting as TR Entry 1 of the performance test record as
the noise level at 400 kHz. The average noise level should be less than the specified limit.
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41. Displayed Average Noise Level, HP 85943 and HP 8594Q

4 M H z

10. Press the following spectrum analyzer keys:

F R E Q U E N C Y )  4  INIHz)
&mF,

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

@iFLiT)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

12. Record the display line amplitude setting as TR Entry 2 of the performance test record as
the noise level at 4 MHz. The average noise level should be less than the specified limit.

5 MHz to 2.9 GHz

13. Press the following spectrum analyzer keys:

14.

15.

16,

17.

[FREQUENCY ) START FREQ 5 INIHz)

STOP FREQ 2.9 (GHz)
Isw)l(MHz)
VID BW AUTO MAN 10 @

(TRIG) SWEEP CQNT SGL (CONT)

Press (FREQUENCY) and adjust the start frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.

Press the following spectrum analyzer keys:

(SGL]
C-1 CLEAR WRITE A

More 1 of 3 VID AVG ON OFF (ON) 10 (Hz]

Wait until AVG 10 is displayed to the left of the graticule (the spectrum analyzer will take
ten sweeps, then stop).

Press (PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in
l?able  2-52 for 5 MHz to 2.9 GHz.

Press the following spectrum analyzer keys:

(TRACE)  More 1 of 3

VID AVG ON OFF (OFF)

DETECTOR PK SP NG (SP)

[AUTO COUPLE] RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
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41. Displayed Average Noise Level, HP 85943 and HP 8594Q

18. Set the center frequency to the Measurement Frequency recorded in Table 2-52 for 5 MHz
to 2.9 GHz.

19. Press the following spectrum analyzer keys:

Isw)l(iZJ
VID BW AUTO HAN 30IHz)
@EmiF].

Wait for the sweep to finish.

20. Press the following spectrum analyzer keys:

(DISPLAY) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

21. Record the display line amplitude setting as TR Entry 3 of the performance test record.
The average noise level should be less than the specified limit.

‘Ihble 2-52. Displayed Average Noise Level Worksheet
I

Frequent y Measurement TR Entry
Range Frequency (Displayed Average

Noise Level)

400kHz 400kHz 1

4MHz 4MHz 2

5 MHzto 2.9 GHz 3
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42. Displayed Average Noise Level,
HP 85953
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 0. In Band 0 (9 kHz to 2.9 GHz),  the test first measures the
average noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing (M).

There are no related adjustments for this performance verification test.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Displayed
Average Noise Level for Option 130,” instead.

Equipment Required
Cable, BNC, 23 cm (9 in)
Termination, 50 Q
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

T E R M I N A T I O N

Figure 2-68. Displayed Average Noise Level Test Setup

XD625

Procedure
1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown

in Figure 2-68.

2. Press [E?E’%%J  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:
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42. Displayed Average Noise Level, HP 85953

3. Press the following spectrum analyzer keys:

[PEAK S E A R C H )

[w- MK TRACK ON OFF (ON)
ISPAN)  100 m

Wait for the AUTO ZOOM message to disappear, then press the following keys:

m VID BW AUTO MAN 30 (Hz)

(j-1 MK TRACK ON OFF (OFF)

4. Press (-1, then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

[PEAK S E A R C H )

[AMPLITUDE)  More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as
the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21  dB (-20 dBm - (-20.21 dBm) = +0.21  dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 Q connector of the spectrum analyzer. Connect
the 50 61 termination to the spectrum analyzer INPUT 50 D connector.

400 kElz

6. Press the following spectrum analyzer keys:

[AUTO COUPLE] VID BW AUTO MAN (AUTO)

(AMPLITUDE- REF LVL - 10 @J

m SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

SPEAK  S E A R C H )

ljj- MK TRACK ON OFF (ON)
CSPAN) 800 IkHz)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

(j-1 MK TRACK ON OFF (OFF)
[BW)3(kHz)
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42.

8.

9.

10.

Displayed Average Noise Level, HP 85953

Press [FREQUENCY)  and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line. Set the spectrum analyzer by pressing the following keys:

(SPAN) 5om
Cm) REF LVL -50 m

(Bw) RES BW AUTO MAN 1 (kHzl

VID BW AUTO MAN 30 (Hz)

CSWEEP)  SWP TIME AUTO MAN 5 Isec]

c=J More 1 of 3 DETECTOR PK SMP (SMP)

@EiTEFSWP)

Wait for the completion of a new sweep.

Press the following spectrum analyzer keys:

@i?‘FTEj DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

1MHz

11. Set the spectrum analyzer by pressing the following keys:

[AUTO COUPLE) RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
F R E Q U E N C Y ]  0 IH;1

b10m
[AMPLITUDE)  REF LVL - 10 Idem_)

(TRIG) SWEEP CUNT SGL (CONT)

12. Press the following spectrum analyzer keys:

CPEAK  S E A R C H ]

[MKRFCTN)  MK TRACK ON OFF (ON)

&GQ2(MHz)

Wait for the AUTO ZOOM message to disappear, then press (mFCTN_)  and MK TRACK ON OFF
(OFF).

13. Press [FREQUENCY)  and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then press the following spectrum analyzer keys:

ISPAN)  500
[m- REF LVL -50 m

Isw_] RES BW AUTO MAN 1 m

VID BW AUTO MAN 30(Hzl
(sGLSWP)

Wait for the completion of a new sweep.
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42. Displayed Average Noise Level, HP 85953

14. Press the following spectrum analyzer keys:

[DISPLAY) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

15. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.

1 MHz to 2.9 GHz
16. Press the following spectrum analyzer keys:

C-1 Band Lock O-2.9 Gz BAND 0

mRESBWAUTOMAN  l(MHz)

VID BW AUTO MAN 10 m

@?iJ SWEEP CONT SGL (CONT)

Adjust the START FREQ setting, if necessary, to place the LO feedthrough just off-screen to
the left.

17. Press the following spectrum analyzer keys:

@?iixiF-
CTRACE]  CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 (Hz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

18. Press [PEAK SEARCH] and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in ‘lhble 2-53.

19. Press the following spectrum analyzer keys:

[mj More 1 of 3 VID AVG (OFF)

(AUTO  C O U P L E )  REs BW Am0 MAN (AUTO)

VID BW AUTO MAN (AUTO)
ISPAN)50(izJ
(FREQUENCY)

Set CENTER FREq  to the Measurement Frequency recorded in Table  2-53 in the previous
step, then press the following keys:

m RES BW AUTO  MAN l(iZJ

VID BW AUTO MAN 3Oa
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42. Displayed Average Noise Level, HP 85953

20. Press @ZEZCrSWP)  on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

(DISPLAY) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected residuals).

Record the display line amplitude setting in the performance verification test record as
indicated in Table 2-53. The average noise level should be less than the specified limit.

21. Press m and MARKER 1 ON OFF (OFF) to turn the marker off.

2.75 to 6.5 GHz
22. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y )  Band Lock 2 .75-6 .5  BAND 1

Isw) RES BW AUTO MAN lw

VID BW AUTO MAN 100

ITRIG)  SWEEP CONT SGL (CONT)

23. Repeat steps 17 through 21 above for Band 1 (2.75 to 6.5 GHz).

‘Ihble  2-53. Displayed Average Noise Level Worksheet

Frequency Measurement Displayed Average
Range Frequency Noise Level

TR Entry

400 kHz 400 kHz 1

1MHz 1 MHz 2

1 MHz to 2.9 GHz 3

2.75 to 6.5 GHz 4
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43. Displayed Average Noise Level, FIP 8596E

43. Displayed Average Noise Level,
HP 85963
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 0. In Band 0 (9 kHz to 2.9 GHz),  the test first measures the
average noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing (j-J.

There are no related adjustments for this performance verification test.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Displayed
Average Noise Level for Option 130,” instead.

Equipment Required

Cable, BNC, 23 cm (9 in)
Termination, 50 0
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

A D A P T E R S

T E R M I N A T I O N XD625

Figure 2-69. Displayed Average Noise Level Test Setup

Procedure
1. Connect a cable from the CAL OUT to the INPUT 50 61 of the spectrum analyzer as shown

in Figure 2-69.

2. Press [EE’E7_)  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[AMPLITUDE) -20 (IEJ
ATTEN  AUTO MAN 0 (KJ
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43. Displayed Average Noise Level, HP 85963

3. Press the following spectrum analyzer keys:

( P E A K  S E A R C H ]

CMKR] MK TRACK ON OFF (ON)
ISPAN)  loom

Wait for the AUTO ZOOM message to disappear, then press the following keys:

@J VID BW AUTO MAN 30 (Hz)

[MKRFCTNI)  MK TRACK ON OFF (OFF)

4. Press CsGLSWPI),  then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

CPEAK  S E A R C H ]

[AMPLITUDE)  More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as
the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21  dB (-20 dBm - (-20.21 dBm) = +0.21  dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 Q connector of the spectrum analyzer. Connect
the 50 f? termination to the spectrum analyzer INPUT 50 D connector.

4 0 0  kHz

6. Press the following spectrum analyzer keys:

( A U T O  C O U P L E ]  VID BW Am0 MAN (AUTO)

F R E Q U E N C Y )  0 a

blO@
[AMPLITUDE)  REF LVL - 10 m

(TRIG) SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

[MKRFCTN)  MK TRACK ON OFF (ON)
ISPAN)  800 (kHz)

Wait for the AUTO ZOOM message to disappear, then press the following spectrum analyzer
keys:

(jjFCTN_)  MK TRACK ON OFF (OFF)

Isw]3(kHz)
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43. Displayed Average Noise Level, HP 85963

8. Press [FREQUENCY_) and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line. Set the spectrum analyzer by pressing the following keys:

(SPAN) 50 m
C-1 REF LVL -50 m

IBW) RES BW AUTO MAN 1 m

VID BW AUTO MAN 300

ISWEEP) SWP TIME AUTO MAN 5 Isec]

CTRACE]  More 1 of 3 DETECTOR PK SMP (SMP)
(sGL)

Wait for the completion of a new sweep.

9. Press the following spectrum analyzer keys:

(DISPLAY_)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Refer to the Residual Responses verification test for any suspect
residuals.

10. Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

1MHz

11. Set the spectrum analyzer by pressing the following keys:

12.

13.

[ A U T O  C O U P L E ]  REs Bid AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
pzmf?--sa

S P A N M H z

Cm- REF LVL - 10 IdBm_)

(TRIG) SWEEP CONT SGL (CONT)

Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

(NlKRFCTN)  MK TRACK ON OFF (ON)
ISPAN)

Wait for the AUTO ZOOM message to disappear, then press (mFCTN)  and MK TRACK ON OFF
(OFF).

Press [FREQUENCY] and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then press the following spectrum analyzer keys:

(SPAN_) 50 [kHz)
I-1 REF LVL -50 m

WRESBWAUTOMANlIkHz)

VID BW AUTO MAN 300

(SGLSWP)

Wait for the completion of a new sweep.
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14. Press the following spectrum analyzer keys:

[DISPLAY) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Refer to the Residual Responses verification test for any suspect
residuals.

15. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.

1 MHz to 2.9 GHz

16. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  Band Lock O-2.9 Gz BAND 0

Isw) RES BW AUTO MAN 1 (MHz)

VID BW AUTO NAN 1OIkHz)

m SWEEP CONT SGL (CONT)

Adjust the START FREQ setting, if necessary, to place the LO feedthrough just off-screen to
the left.

17. Press the following spectrum analyzer keys:

(sGL)
CTRACE)  CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 IHz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

18. Press [PEAK SEARCH] and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in Table  2-54.

19. Press the following spectrum analyzer keys:

[ml More 1 of 3 VID AVG (OFF)

[ A U T O  C O U P L E )  REs BW Ama MAN (AUTO)

VID BW AUTO MAN (AUTO)
~50(g
[FREQUENCY]

Set CENTER FREq to the Measurement Frequency recorded in Table 2-54 in the previous
step, then press the following keys:

Isw] RES l3W  AUTO MAN 1 m

VID BW AUTO MAN 3OIHz]
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43. Displayed Average Noise Level, HP 85963

20. Press C-1 on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

(DISPLAY- DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses. Refer to Residual Response verification test for any suspected residuals.

Record the display line amplitude setting in the performance verification test record as
indicated in ‘lhble 2-54. The average noise level should be less than the specified limit.

21. Press INIKR) and MARKER 1 ON OFF (OFF) to turn the marker off.

2.75 to 6.5 GHz

22. Press the following spectrum analyzer keys:

(w) Band Lock 2.75-6.5 BAND 1

Isw)RESBWAUTOMAN l(MHz_)

VID BW AUTO MAN 10 IkHz)

ITRIG)  SWEEP CONT SGL (CONT)

23. Repeat steps 17 through 21 above for Band 1 (2.75 to 6.5 GHz).

6.0 to 12.8 GHz
24. Press the followings spectrum analyzer keys:

@EjGEE) Band Lock 6.0-12.83AND 2

Isw) RES BW AUTO MAN 1 IRnHz)

VID BW AUTO MAN 10 LkHz)

ITRIG)  SWEEP CONT SGL (CONT)

25. Repeat steps 17 through 21 above for Band 2 (6.0 to 12.8 GHz).

‘Ihble 2-54. Displayed Average Noise Level Worksheet

Frequency
Range

400 kHz

1MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

6.0 to 12.8 GHz

Measuremeni
Frequency

400 kHz

1 MHz

; Di

!
:splayed Average

Noise Level
TR Entry
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44. Displayed Average Noise Level,
HP 8591C and HP 85913 Option 130
This performance test measures the displayed average noise level within the frequency range
specified. The spectrum analyzer input is terminated in 50 61.

The LO feedthrough is used as a frequency reference for these measurements. The test tunes
the spectrum analyzer frequency across the band, uses the marker to locate the frequency with
the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing (EEEQ.

The related adjustment for this procedure is “Frequency Response Adjustment. ”

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
verification test, “Displayed Average Noise Level, )) instead.

Equipment Required
Termination, 50 D
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for 75 0 input

Cable, BNC 75 61, 30 cm (12 in)
Termination, 75 61, Type N (m)
Adapter, Type N (f) to BNC (m) 75 62

Caution Use only 75 61 cables, connectors, or adapters on the 75 9 input of an
instrument or damage to the input connector will occur.

SPECTRUM  ANALYZER

XC623

Figure 2-70. Displayed Average Noise Level Test Setup for Option 130

2-230 Performance Verification Tests



44. Displayed Average Noise Level, HP 8591C and HP 85913 Option 130

Procedure

1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown
in Figure 2-70.

75 Cl input only: Use a 75 D cable and omit the adapter.

2. Press [PRESET_) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(AMPLITUDE]  -20 Idem]

75 Q input only: Press [AMPLITUDE) +28.75 IdBmV).

ATTEN  AUTO MAN Oa

3. Press the following spectrum analyzer keys:

[PEAK SEARCH)

[WFCTN)  MK TRACK ON OFF (ON)

(SPAN) 100

Wait for the AUTO ZOOM message to disappear, then press the following keys:

(Bw) 300 IHz) VID BW AUTO MAN 30 (Hz]

(jj- MK TRACK ON OFF (OFF)

4. Press C-1, then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

[PEAK SEARCH]

[AMPLITUDE)  More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21 dBm, enter +0.21 dB (-20 dBm -
(-20.21 dBm) = +0.21  dB).

Example for 75 62 input: If the marker reads 26.4 dBmV,  enter +2.35 dBmV (28.75 dBmV
- 26.4 dBmV = 2.35 dBmV).

REF LVL OFFSET dB

75 Cl input: REF LVL OFFSET dBmV

5. Disconnect the cable from the INPUT 50 D connector of the spectrum analyzer. Connect
the 50 Q termination to the spectrum analyzer INPUT 50 Q connector.

75 0 input only: Use the 75 D termination.
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44. Displayed Average Noise Level, HP 8591C and HP 85913 Option 130

400 kHz
If testing an instrument equipped with a 75 hl input, omit steps 6 through 9, then proceed to
step 10 (“1 MHz”).

6. Press the following spectrum analyzer keys:

@mKv--400~
=20(KJ
pKKK---70IdBm_)
ITRIG)  SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

[BW)30~
L-1 More 1 of 3 DETECTOR PK SP NG (SP)

@EEq

Wait for the completion of a new sweep.

8. Press the following spectrum analyzer keys:

(-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

9. Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

1MHz

10. Press the following spectrum analyzer keys:

F R E Q U E N C Y )  1 [ M H z )

:&rTFq

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

I-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

12. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.
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44. Displayed Average Noise Level, FIP 8591C and HP 85913 Option 130

1 MHz to 1.5 GHz

13. Press the following spectrum analyzer keys:

[FREQUENCY ] START FREQ 1 m

STOP FREQ 1.5 (GHz)
Isw]l(MHz)

14.

15.

VID BW AUTO MAN 10 (i&

(TRIG) SWEEP CONT SGL (CONT)

Press [FREQUENCY] and adjust the center frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.

Press the following spectrum analyzer keys:

[SGL)
[mj CLEAR WRITE A

More 1 of 3 VID AVG ON OFF (0N)lOIHz)

Wait until AVG 10 is displayed to the left of the graticule (the spectrum analyzer will take
ten sweeps, then stop).

16. Press [PEAK SEARCH ) and record the MKR frequency as the Measurement Frequency in
‘lhble 2-55 for 1 MHz to 1.5 GHz.

17. Press the following spectrum analyzer keys:

@iXC)  More 1 of 3

VID AVG ON OFF (OFF)

DETECTOR PK SP NG (SP)

[ A U T O  C O U P L E ]  Es BW Am0 MAN (AUTO)

VID BW AUTO MAN (AUTO)
ISPAN)20m
( F R E Q U E N C Y ]

18.

19.

20.

21.

Set the center frequency to the Measurement Frequency recorded in Table 2-55 for 1 MHz
to 1.5 GHz.

Press the following spectrum analyzer keys:

(Bw)3oa
VID BW AUTO MAN 300
($iZiF)

Wait for the sweep to finish.

Press the following spectrum analyzer keys:

(m) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

Record the display line amplitude setting as TR Entry 3 of the performance verification test
record. The average noise level should be less than the specified limit.
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1.5 GHz to 1.8 GHz

22. Press the following spectrum analyzer keys:

CAUTO  C O U P L E ]  RES BW Au-J% MAN  (AUTO)

VID BW AUTO  MAN (AUTO)
(SPAN) lo-
m SWEEP CONT SGL (CONT)

C-j START FREQ 1.5 (ZJ

STOP FREQ 1.8 (GHz)

23. Repeat steps 15 through 20 above for frequencies from 1.5 GHz  to 1.8 GHz.

If the Displayed Average Noise at 1.8 GHz is at or out of specification, it is recommended
that a known frequency source be used as a frequency marker. This ensures that testing is
within 1.8 GHz.

24. Record the display line amplitude setting as TR Entry 4 of the performance verification test
record. The average noise level should be less than the specified limit.

‘able 2-55. Displayed Average Noise Level

ti

l=l-=-w
I 1 MHz to 1.5 GHz

I
3

I

1.5 GHz to 1.8 GHz
I

4
I
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45. Displayed Average Noise Level, HP 85933 Option 130

45. Displayed Average Noise Level,
HP 85933 Option 130
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 Q. In Band 0 (9 kHz to 2.9 GHz),  the test first measures the
average noise at 40.0 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing @iEK).

There are no related adjustments for this performance verification test.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Displayed Average Noise Level,” instead.

Equipment Required
Cable, BNC, 23 cm (9 in)
Termination, 50 D
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to APC 3.5 (f)
Adapter, BNC (m) to SMA (f)
Cable, cal comb

S P E C T R U M  A N A L Y Z E R

A D A P T E R S

T E R M I N A T I O N

Figure 2-71. Displayed Average Noise Level Test Setup for Option 130

XD625
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Procedure

1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown
in Figure 2-7 1.

Option 026 only: Use the BNC to SMA adapter to connect the cal comb cable to CAL OUT.
Use the APC 3.5 adapter to connect the cal cable to the INPUT 50 n.

2. Press @i%Q on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[Wj300@
(SPAN) 100
@miEr)--2oIdBm)
ATTEN AUTO MAN OldB)

3. Press the following spectrum analyzer keys:

CPEAK  S E A R C H )

(jj- MK TRACK ON OFF (ON)
(SPAN)10m

Wait for the AUTO ZOOM message to disappear, then press the following keys:

(EEJ300(Hz) VID BW AUTO MAN 300

(-1 MK TRACK ON OFF (OFF)

4. Press Cm), then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

( P E A K  SEARCHI)

Cm) More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21 dBm, enter +0.21 dB (-20 dBm -
(-20.21 dBm) = +0.21  dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 D connector of the spectrum analyzer. Connect
the 50 !l termination to the spectrum analyzer INPUT 50 Q connector.
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400 kHz

6.

7.

8.

9.

Press the following spectrum analyzer keys:

FREQUENCY) 400 IkHz)
b2om
(piKii%--700
(TRIG) SWEEP CONT SGL (CONT)

Press the following spectrum analyzer keys:

m3o(g
CTRACE)  More 1 of 3 DETECTOR PK SP NG (SP)
($ixiF]

Wait for the completion of a new sweep.

Press the following spectrum analyzer keys:

(jj- DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.

1MHz

10. Press the following spectrum analyzer keys:

FREQUENCY) 1 INIHz)

:&iTiF,

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

[jj DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

12. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.
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1 MHz to 2.9 GHz

13.

14.

15.

16.

17.

18.

19.

Press the following spectrum analyzer keys:

( F R E Q U E N C Y ]  Band Lock O-2.9 Gz  BAND 0

( F R E Q U E N C Y )  START FREQ 1 INIHz)

STOP FREQ 2.9 (MHz)

@ZJ RES BW AUTO MAN 1 INIHz)

VID BW AUTO MAN 10 m

m SWEEP CONT SGL (CONT)

Press (FREQUENCY], then adjust the center frequency, if necessary, to place the LO
feedthrough just off-screen to the left.

Press the following spectrum analyzer keys:

(--
[TRACE]  CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 (Hz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

Press (PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in Table 2-56.

Press the following spectrum analyzer keys:

CTRACE]  More 1 of 3 VID AVG (OFF)

DETECTOR PK SP NG (SP)

(AUTO COUPLE) RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
ISPAN)  100
(FREQUENCY~

Set CENTER FREQ to the Measurement Frequency recorded in Table 2-56 in the previous
step, then press the following keys:

IBW) RES BW AUTO MAN 30 (Hz)

VID BW AUTO MAN 30 (Hz)

Press C-1 on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

(-J DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected residuals).

Record the display line amplitude setting in the performance verification test record as
indicated in ‘lhble 2-56. The average noise level should be less than the specified limit.

Press IIV1KR) and MARKER 1 ON OFF (OFF) to turn the marker off.

2-236 Performance Verification Tests



45. Displayed Average Noise Level, HP 85933 Option 130

2.75 to 6.5 GHz

20. Press the following spectrum analyzer keys:

CFREQUENCY)  Band Lock 2.75-6.5 BAND 1

@ RES BW AUTO MAN 1 (MHzl

VID BW AUTO MAN 10 m

ITRIG)  SWEEP CONT SGL (CONT)

21. Repeat steps 15 through 19 above for Band 1 (2.75 to 6.5 GHz).

6.0 to 12.8 GHz

22. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y )  Band Lock 6 .O-12.8 BAND 2

Isw) RES BW AUTO MAN 1 [MHz)

VID BW AUTO MAN 100

@?J SWEEP CONT SGL (CONT)

23. Repeat steps 15 through 19 above for Band 2 (6.0 to 12.8 GHz).

12.4 to 19.4 GHz

24. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y )  Band Lock 12.4-19. BAND 3

Csw)BESBWAUTOMAN  l(MHz)

VID BW AUTO MAN 10 m

(TRIG) SWEEP CONT SGL (CONT)

25. Repeat steps 15 through 19 above for Band 3 (12.4 to 19.4 GHz).

19.1 to 22 GHz

26. Press the following spectrum analyzer keys:

I-) Band Lock 19.1-22 BAND 4

Option 026 or 027 [FREQUENCY) START FREQ 19.1 m STOP FREQ 22 IGHz)

(Bw) RES BW AUTO MAN 1 IIV1Hz)

VID BW AUTO MAN 10 IkHz)

(TRIG) SWEEP CONT SGL (CONT)

27. Repeat steps 15 through 19 above for
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22 GHz to 26.5 GHz (Option 026 or 027)

28. Press the following spectrum analyzer keys:

(-1 Band Lock 19.1 - 22 BAND 4

( F R E Q U E N C Y )  START FREQ 22 (GHz)

STOP FREQ 26.5 (GHz)

29. Set the spectrum analyzer by pressing the following keys:

Isw)RESBWAUTOMAN l@

VID BW AUTO MAN 10 (kHz_)

(TRIG) SWEEP CONT SGL (CONT)

30. Repeat steps 15 through 19 for frequencies from 22 to 26.5 GHz.

31. Press [i?Z’ZQ on the spectrum analyzer, then wait for the preset routine to finish.

‘lhble 2-56. Displayed Average Noise Level Worksheet for Option 130
1

Frequent  y
Range

Measurement Displayed Average
Frequent y Noise Level

TR Entry

4 0 0  kHz 4 0 0  kHz 1

1MHz 1 MHz 2

MHz to 2.9 GHz 3

2.75 to 6.5 GHz 4

5.0 to 12.8 GHz 5

2.4 to 19.4 GHz 6

19.1 to 22 GHz 7

3.1  to 26.5 GHd 8

1 Option 026 or 027 only
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46. Displayed Average Noise Level,
HP 85943 Option 130
This performance test measures the displayed average noise level within the frequency range
specified. The spectrum analyzer input is terminated in 50 61.

The test tunes the spectrum analyzer frequency across the band, uses the marker to locate the
frequency with the highest response, and then reads the average noise in zero span.

bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at

Cm).

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
verification test, “Displayed Average Noise Level,” instead.

Equipment Required

Termination, 50 fl
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

S P E C T R U M  A N A L Y Z E R

X C623

Figure 2-72. Displayed Average Noise Level Test Setup for Option 130

Procedure
1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown

in Figure 2-72.

2. Press (PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FiTmmT) 300 @
ISPAN)  100
(jiFmEq -20 m
ATTEN  AUTO MAM 0 (dB)
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3. Press the following spectrum analyzer keys:

(PEAK SEARCH)

[mFCTN)  MK TRACK ON OFF (ON)
[SPAN) 100

Wait for the AUTO ZOOM message to disappear, then press the following keys:

m 300 (Hz) VID BW AUTO MAN 30 (Hz)

CMKRFCTNI) MK TRACK OM OFF (OFF)

4. Press C-1, then wait for the completion of a new sweep. Press the following

SPEAK  SEARCH)

 More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21  enter  dB (-20  -
(-20.21  =  dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 D connector of the spectrum analyzer. Connect
the 50 Q termination to the spectrum analyzer INPUT 50 Q connector.

400 kHz

6. Press the following spectrum analyzer keys:

m SWEE,P  CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

@iZiZj  More 1 of 3 DETECTOR PK SP NC (SP)

@i-FiiF)

8. Press the following spectrum analyzer keys:

t-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

9. Record the display line amplitude setting as TR Entry 1 of the performance test record as
the noise level at 400 kHz. The average noise level should be less than the specified limit.
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4MHz

10. Press the following spectrum analyzer keys:

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

(-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

12. Record the display line amplitude setting as TR Entry 2 of the performance test record as
the noise level at 4 MHz. The average noise level should be less than the specified limit.

5 MHz to 2.9 GHz

13. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  START  FREQ 5  INIHz)

STOP FREQ 2.9[cHz1
@iiJl(MHz)
VID BW AUTO MAN 100

ITRIG)  SWEEP CONT $GL (CONT)

14. Press CFREQUENCY~  and adjust the start frequency setting, if necessary, to place the LO
feedthrough just off-screen to the left.

15. Press the following spectrum analyzer keys:

(SGL)
[TRACE- CLEAR WRITE A

More 1 of 3 VID AVG ON OFF (ON)lO(Hz)

Wait until AVG 10 is displayed to the left of the graticule (the spectrum analyzer will take
ten sweeps, then stop).

16. Press [PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in
‘lhble 2-57 for 5 MHz to 2.9 GHz.

17. Press the following spectrum analyzer keys:

Cm’ More 1 of 3

VID AVG ON OFF (OFF)

DETECTOR PK SP NG (SP)

( A U T O  C O U P L E ]  RES  Bid Am0 MAN (AUTO)

VID BW AUTO MAN (AUTO)
LSPAN)20m
[ F R E Q U E N C Y ]

18. Set the center frequency to the Measurement Frequency recorded in ‘lhble 2-57 for 5 MHz
to 2.9 GHz.
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19. Press the following spectrum analyzer keys:

@ig 30 LHZ)
VID BW AUTO MAN 300
[SGL).

Wait for the sweep to finish.

20. Press the following spectrum analyzer keys:

(-1 DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

21. Record the display line amplitude setting as TR Entry 3 of the performance test record.
The average noise level should be less than the specified limit.

lfdble  2-57. Displayed Average Noise Level Worksheet

Frequent y Measurement TR Entry
Range Frequency (Displayed Average

Noise Level)

400kHz 400kHz 1

4MHz 4 MHz 2

5 MHzto  2.9 GHz 3
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47. Displayed Average Noise Level,
HP 85953 Option 130
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 0. In Band 0 (9 kHz to 2.9 GHz),  the test first measures the
average noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing (RESJ

There are no related adjustments for this performance verification test.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Displayed Average Noise Level,” instead.

Equipment Required

Cable, BNC, 23 cm (9 in)
Termination, 50 61
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

T E R M I N A T I O N XC1625

Figure 2-73. Displayed Average Noise Level Test Setup for Option 130

Procedure

1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown
in Figure 2-73.

2. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(piEi5-j 300 m
(SPAN)  100
(pFiiEq -20 m
ATTEN  AUTO NAN OIde]
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3. Press the following spectrum analyzer keys:

( P E A K  S E A R C H )

[m- MK TRACK ON OFF (ON)
(SPAN) lO[kHz)

Wait for the AUTO ZOOM message to disappear, then press the following keys:

(GiJ3OOIHz) VID BW AUTO MAN 300

(-)MK TRACK ON OFF (OFF)

4. Press @Z?@J then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

(PEAK  S E A R C H )

[AMPLITUDE]More  1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21 dBm, enter +0.21  dB (-20 dBm -
(-20.21 dBm) = +0.21 dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 D connector of the spectrum analyzer. Connect
the 50 D termination to the spectrum analyzer INPUT 50 61 connector.

4 0 0  kHz

6. Press the following spectrum analyzer keys:

bzoom
kHz

ljiKiGq -70 IdBm)
ITRIG)  SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

lew) 30 IHz)
(TRACE]  More 1 of 3 DETECTOR PK SMP (SMP)
(SGLSWP)

Wait for the completion of a new sweep.

8. Press the following spectrum analyzer keys:

[DISPLAY)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

9. Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.
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1MHz

10. Press the following spectrum analyzer keys:

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

I=] DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses (refer to the Residual Responses verification test for any suspect
residuals).

12. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.

1 MHz to 2.9 GHz

13. Press the following spectrum analyzer keys:

( F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0

CFREQUENCY]  START FREQ 1 m

STOP FREQ 2.9 (MHz)

Isw] RES BW AUTO  MAN 1 m

VID BW AUTO MAN 10 (kHz)

@iTJ  SWEEP CONT SGL (CONT)

14. Press ~FREQUENCY],  then adjust the center frequency, if necessary, to place the LO
feedthrough just off-screen to the left.

15. Press the following spectrum analyzer keys:

@zi-zKq
[TRACE]  CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 IHz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

16. Press (PEAK SEARCH~  and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in ‘lhble 2-58.
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17. Press the following spectrum analyzer keys:

DETECTOR PK SMP (SMP)

[ A U T O  C O U P L E )  REs BW Am0 MAN  (AUTO)

VID BW AUTO MAN (AUTO)

Set CENTER FREQ to the Measurement Frequency recorded in ‘lhble 2-58 in the previous
step, then press the following keys:

@TJ RES BW AUTO MAN 30 IHZ)

VID BW AUTO MAN 300

18. Press C-1 on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

@iX%-- DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses (refer to Residual Response verification test for any suspected residuals).

Record the display line amplitude setting in the performance verification test record as
indicated in ‘lhble 2-58. The average noise level should be less than the specified limit.

19. Press (MKR)  and MARKER 1 ON OFF (OFF) to turn the marker off.

2.75 to 6.5 GHz

20. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  Band Lock 2.75-6. S BAND 1

csw) RES BW AUTO MAN 1 IhnHz]

VID BW AUTO MAN 100

(TRIG) SWEEP CONT SGL (CONT)

21. Repeat steps 15 through 19 above for Band 1 (2.75 to 6.5 GHz).

‘lhble 2-58. Displayed Average Noise Level Worksheet for Option 130
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48. Displayed Average Noise Level,
HP 85963 Option 130
This test measures the displayed average noise level in all five frequency bands. The spectrum
analyzer input is terminated in 50 0. In Band 0 (9 kHz to 2.9 GHz), the test first measures the
average noise at 400 kHz and 1 MHz in zero span. The LO feedthrough is used as a frequency
reference for these measurements. For the rest of Band 0 and for all of the remaining bands,
the test tunes the analyzer frequency across the band, uses the marker to locate the frequency
with the highest response, and then reads the average noise in zero span.

To reduce measurement uncertainty due to input attenuator switching and resolution
bandwidth switching, a reference level offset is added. The CAL OUT signal is used as the
amplitude reference for determining the amount of offset required. The offset is removed at
the end of the test by pressing (EKE).

There are no related adjustments for this performance verification test.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Displayed Average Noise Level, ” instead.

Equipment Required

Cable, BNC, 23 cm (9 in)
Termination, 50 Q
Adapter, Type N (m) to BNC (f)
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

A D A P T E R S

TERM I NAT I O N >CD625

Figure 2-74. Displayed Average Noise Level Test Setup for Option 130

Procedure

1. Connect a cable from the CAL OUT to the INPUT 50 D of the spectrum analyzer as shown
in Figure 2-74.

2. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

~@iFiKq--20IdBm)
ATTEN  AUTO MAN O@
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3. Press the following spectrum analyzer keys:

( P E A K  S E A R C H ]

(j-1 MK TRACK ON OFF (ON)
[SPAN) low

Wait for the AUTO ZOOM message to disappear, then press the following keys:

Isw]300(Hz)  YID BW AUTO MAN 300

(jjFCTN) MK TRACK ON OFF (OFF)

4. Press C-1, then wait for the completion of a new sweep. Press the following
spectrum analyzer keys:

[PEAK  S E A R C H ]

[ A M P L I T U D E ]  More 1 of 3 REF LVL OFFSET

Subtract the MKR amplitude reading from -20 dBm and enter the result as the REF LVL
OFFSET. For example, if the marker reads -20.21 dBm, enter +0.21  dB (-20 dBm -
(-20.21 dBm) = +0.21 dB).

REF LVL OFFSET dB

5. Disconnect the cable from the INPUT 50 0 connector of the spectrum analyzer. Connect
the 50 D termination to the spectrum analyzer INPUT 50 Q connector.

400 kHz
6. Press the following spectrum analyzer keys:

(AMPLITUDE)  -70 m
m SWEEP CONT SGL (CONT)

7. Press the following spectrum analyzer keys:

@ig 30 IHz)
(TRACE)  More i of 3 DETECTOR PK SMP (SMP)
@zEizF--

Wait for the completion of a new sweep.

8. Press the following spectrum analyzer keys:

(m) DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Refer to the Residual Responses verification test for any suspect
residuals.

9. Record the display line amplitude setting as TR Entry 1 of the performance verification
test record as the noise level at 400 kHz. The average noise level should be less than the
specified limit.
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10. Press the following spectrum analyzer keys:

&iF,

F R E Q U E N C Y )  1 m

Wait for the completion of a new sweep.

11. Press the following spectrum analyzer keys:

[DISPLAY)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Refer to the Residual Responses verification test for any suspect
residuals.

12. Record the display line amplitude setting as TR Entry 2 of the performance verification test
record as the noise level at 1 MHz. The average noise level should be less than the specified
limit.

1 MHz to 2.9 GHz

13.

14.

15.

16.

17.

Press the following spectrum analyzer keys:

(-1 Band Lock O-2.9 Gz BAND 0

(FREQUENCY_) START FREQ 1 Il\nHz)

STOP FREQ 2.9 IGHz)

Isw_) RES BW AUTO MAN 1 m

VID BW AUTO MAN 10m

@@ SWEEP CONT SGL (CONT)

Press (-1, then adjust the center frequency, if necessary, to place the LO
feedthrough just off-screen to the left.

Press the following spectrum analyzer keys:

(sGLSWP)
[TRACE]  CLEAR WRITE A More 1 of 3

VID AVG ON OFF (ON) 10 (Hz)

Wait until AVG 10 is displayed to the left of the graticule (the analyzer will take ten sweeps,
then stop).

Press [PEAK SEARCH) and record the MKR frequency as the Measurement Frequency in the
appropriate band under test in Table 2-59.

Press the following spectrum analyzer keys:

(TRACE_)  More 1 of 3 VID AVG (OFF)

DETECTOR PK SMP (SMP)

CAUTO  COUPLE) RES BW AUTO MAN (AUTO)

VID BW AUTO MAN (AUTO)
ISPAN]  10lkHz)
[ F R E Q U E N C Y )
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Set CENTER FREQ to the Measurement Frequency recorded in Table 2-59 in the previous
step, then press the following keys:

Isw_) RES BW AUTO MAN 30 (XJ

VID BW AUTO MAN 3O[Hz)

18. Press [SWP) on the spectrum analyzer, then wait for a new sweep to finish. Press the
following spectrum analyzer keys:

(@FE)  DSP LINE ON OFF (ON)

Adjust the display line so that it is centered on the average noise trace, ignoring any
residual responses. Refer to Residual Response verification test for any suspected residuals.

Record the display line amplitude setting in the performance verification test record as
indicated in Iable 2-59. The average noise level should be less than the specified limit.

19. Press m and MARKER 1 ON OFF (OFF) to turn the marker off.

2.75 to 6.5 GHz

20. Press the following spectrum analyzer keys:

( F R E Q U E N C Y )  Band Lock 2.75-6.5  BAND 1

lew] RES BW AUTO MAN 1 LMHz)

VID BW AUTO MAN 10 (kHz)

(TRIG) SWEEP CONT SGL (CONT)

21. Repeat steps 15 through 19 above for Band 1 (2.75 to 6.5 GHz).

6.0 to 12.8 GHz
22. Press the followings spectrum analyzer keys:

( F R E Q U E N C Y )  Band Lock 6 .0-12 .8  BAND 2

Isw) RES BW AUTO MAN 1 (MHz)

VID BW AUTO MAN 100

m SWEEP CONT SGL (CONT)

23. Repeat steps 15 through 19 above for Band 2 (6.0 to 12.8 GHz).

‘Ihble  2-59. Displayed Average Noise Level Worksheet for Option 130

Frequent y
Range

400 kHz

1MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

6.0 to 12.8 GHz

Measurement Displayed Averagl
Frequency Noise Level

TR Entry

400 kHz 1

1 MHz 2

3

4

5

e
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49. Residual Responses,
HP 8591C and HP 85913
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 1.8 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Residual
Responses for Option 130,” instead.

There are no related adjustment procedures for this performance test.

Equipment Required
Termination, 50 62

Additional Equipment for 75 Q input

Termination, 75 0, Type N (m)
Adapter, Type N (f) to BNC (m), 75 D

Caution Use only 75 Q cables, connectors, or adapters on instruments with 75 D input,
or damage to the input connector will occur.

TE

S P E C T R U M  A N A L Y Z E R

INPUT 500

:RM I NAT I ON

Figure 2-75. Residual Response Test Setup

XC624

Procedure

150kHzto 1MHz

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-75.

75 Q input only: Use the adapter to connect the 75 62 termination, and proceed with
step 5.

2. Press @E?E] on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

( P E A K  S E A R C H ]

[MKRj NK TRACK ON OFF (ON)
ISPAN)lINIHz)

Wait for the AUTO ZOOM message to disappear, then press [MKRFCTN)  MK TRACK ON OFF
(OFF).
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49.

3.

4.

Residual Responses, HP 8591C and HP 85913

Press [FREQUENCY), then adjust the center frequency until the LO feedthrough peak is on
the left-most vertical graticule line. Set the spectrum analyzer by pressing the following
keys:

[ P E A K  S E A R C H )

LMKR)  MARKER Q 150 IkHz)

MARKER NORMAL
QXFEiEE)  -60 Idem_)

75 fl input only: Press (ml- 11.25 m.

ATTEN  AUTO MAN 0 @

Iew)3(kHz)
VID BW AUTO MAN 1 m

c-1 DSP LINE ON OFF -90 @J

75 D input only: (DISPLAYI) DSP LINE ON OFF -38 IdBmV).

Press @iXG) and wait for a new sweep to finish. Look for any residual responses at or
above the display line. .

If a residual is suspected, press [SGL]  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘lable 2-60.

1 MHz to 1.8 GHz

5. Press c-1 on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

CAMPLITUDE)  -60 m

75 a2 input only: Press CAMPLITUDE)  -11.25 ml.

ATTEN  AUTO MAN 0 (KJ

6. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough (the “signal”
near the left of the screen) is just off the left-most vertical graticule line. Press the
following spectrum analyzer keys:

[FREQUENCY) CF STEP AUTO MAN 9.8 (MHz)
(EFTJ 10lkHz)
VID BW AUTO MAN 3 m

(jj) DSP LINE ON OFF (ON) -90 m

75 D input only: Press c-1 DSP LINE ON OFF (ON) -38 (dBmV.
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49. Residual Responses, HP 85916 and HP 85913

7. Press @KFXF]  and wait for a new sweep to finish. Look for any residual responses at or
above the display line. If a residual is suspected, press @FZFSWP)  again. A residual response
will persist on successive sweeps, but a noise peak will not. Note the frequency and
amplitude of any residual responses above the display line in ‘l%ble 2-60.

8. Press (FKjCK?Q (-J-J (step-up key), to step to the next frequency and repeat step 7.

9. Repeat step 8 until the range from 1 MHz to 1.8 GHz  has been checked. (This requires 183
additional frequency steps.) The test for this band requires about 10 minutes to complete if
no residuals are found.

If there are any residuals at or near the frequency specification limits (1 MHz or 1.8 GHz),
it is recommended that a known frequency source be used as a frequency marker. This will
ensure that testing is done at or below the specification limits.

10. Record the highest residual from Table 2-60 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘Ihble 2-60. Residual Responses above Display Line Worksheet

%I
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50. Residual Responses,
HP 85933
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
5 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 5 MHz to 6.5 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Residual
Responses for Option 130,” instead.

There are no related adjustment procedures for this performance test.

Equipment Required

Termination, 50 61
Adapter, Type N (m) to APC 3.5 (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to APC (f)

S P E C T R U M  A N A L Y Z E R

I NPUT  5”~ +

# A D A P T E R

L
H TERM I NAlr I O N XD626

Figure 2-76. Residual Response Test Setup

Procedure

150 kHz to 5 MHz

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-76.

2. Press @ESE) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

c-1 Band Lock O-2.9 Gz BAND 0
[ P E A K  S E A R C H )

CMKR) MK TRACK III-4 OFF (ON)
=GIhnHZ]

Wait for the AUTO ZOOM message to disappear, then press (j-1 MK TRACK ON OFF
(OFF).
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50. Residual Responses, HP 85933

3. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough peak is on
the left-most vertical graticule line. Set the spectrum analyzer by pressing the following
keys:

[ P E A K  S E A R C H )  MARKER A 150 m

(MKR)  MARKER NORMAL

[AMPLITUDE]  REF LVL -60 m

ATTEN  AUTO MAN OIdB)

Isw] RES BW AUTO MAN 3 m

VID BW AUTO MAN 1 m

[D’spLAv_)  DSP LINE ON OFF (ON) -90 @

4. Press C-1 and wait for a new sweep to finish. Look for any residual responses at or
above the display line, to the right of the marker.

If a residual is suspected, press [sGL) again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 2-6 1.

5 MHz to 2.75 GHz
5. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Press

the following keys:

( F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
[ F R E Q U E N C Y )  1 0  IhnHz)
[FREQUENCY) CF STEP SIZE AUTO MAN 9.8 IfvlHz)
[SPAN) 100
[AMPLITUDE- REF LVL -60 m

ATTEN  AUTO MAN 0 m

CBW) RES BW AUTO MAN 10 LkHz)

VID BW AUTO MAN 3 m

(DISPLAY)  DSP LINE ON OFF -90 m

6. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press C-1 again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Iable 2-61.

7. Press [FREQUENCY~,  0-J (step-up key), to step to the next frequency and repeat step 6.

8. Repeat step 7 until the range from 5 MHz to 2.9 GHz  has been checked. (This requires 295
additional frequency steps.)
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50. Residual Responses, HP 85933

2.75 GHz to 6.5 GHz
9. Press the following spectrum analyzer keys:

(mj Band Lock 2.75-6.5 BAND 1
[FREQUENCY ) 2755 (MHz_)
[LJiKKj  DSP LINE ON OFF -90 m
(SPAN) 100
a RES BW AUTO MAN 10 m

VID BW AUTO MAN 3 (kHzl

10. Press [sGLSWP) and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press CsGLSWPI)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-61.

11. Press [FREQUENCY), m (step-up key), to step to the next frequency and repeat step 10.

12. Repeat step 11 until the range from 2.75 GHz  to 6.5 GHz  has been checked. (This requires
372 additional frequency steps.)

13. Record the highest residual from Table 2-61 as TR Entry 21-l in the performance
verification test record. If no residuals are found, then record “N/A” in the performance
verification test record.

‘Ihble  2-61. Residual Responses above Display Line Worksheet

Frequent y Amplitude

(MHz) Pm)

I I
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51. Residual Responses, HP 85943 and HP 8594Q

51. Residual Responses,
HP 85943 and HP 8594Q
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
5 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 5 MHz to 2.9 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Residual
Responses for Option 130,” instead.

There are no related adjustment procedures for this performance test.

Equipment Required
Termination, 50 D
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

INPUT  5On

Figure

x A D A P T E R

T E R M I N A T I O N

2-77. Residual Response Test

XD626

Setup
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51. Residual Responses, HP 85943 and HP 8594Q

Procedure

150 kHz to 5 MHz

1.

2.

3.

4.

Connect the termination to the spectrum analyzer input as shown in Figure 2-77.

Press (-1 on the spectrum analyzer, then wait for the preset routine to finish. Press the
following spectrum analyzer keys:

( P E A K  S E A R C H )

(jj) MK TRACK ON OFF (ON)
ISPAN)G(MHz)

Wait for the AUTO ZOOM message to disappear, then press [-FCTN)  MK TRACK ON OFF
(OFF).

Press (FREQUENCY], then adjust the center frequency until the LO feedthrough peak is on the
left-most vertical graticule line. Set the spectrum analyzer by pressing the following keys:

( P E A K  S E A R C H )  MARKER  A 150 (kHz)

IFVIKR)  MARKER NORMAL

(AMPLITUDE) REF LVL -60 m

ATTEN AUTO MAN 0 (dB)

mRES BW AUTO MAN 3IkHz)

VID BW, AUTO MAN 1 (kHz)

c-1 DSP LINE ON OFF (ON) -90 m

Press (SGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line, to the right of the marker.

If a residual is suspected, press C-1 again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 2-62.
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51. Residual Responses, HP 85943 and EIP 8594Q

5 MHz to 2.9 GHz

5. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Press the
following keys:

( F R E Q U E N C Y )  1 0  INlHzJ
(FREQUENCY] CF STEP SIZE AUTO MAN 9.8 m
m 100
@Xi%%-- R&F LVL -60  m

ATTEN  AUTO MAN Om

IBW) RES 3W AUTO MAN 10 [kHz)

VID BW AWTO MAN 3 (kHz)

(DISPLAY)  DSP LINE ON OFF -90 m

6. Press (SGL]  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press CsGLSWP)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-62.

7. Press (FREQUENCY], QfJ (step-up key), to step to the next frequency and repeat step 6.

8. Repeat step 7 until the range from 5 MHz to 2.9 GHz  has been checked. (This requires 295
additional frequency steps.)

9. Record the highest residual from Table 2-62 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘Ihble 2-62. Residual Responses above Display Line Worksheet

Frequent  y
(MHz)

Amplitude
(dBm)
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52. Residual Responses,
HP 85953
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150  to
5 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 5 MHz to 6.5 GHz

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Residual
Responses for Option 130,” instead.

Equipment Required
Termination, 50 62
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

T E R M I N A T I O N XD626

Figure 2-78. Residual Response Test Setup

Procedure

150 kFIz to 5 MHz

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-78.

2. Press (PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

[FREQUENCY) Band Lock O-2.9 Gz BAND 0
CPEAK  S E A R C H )

c-j MK TRACK ON OFF (ON)
ISPAN)G(MHz)

Wait for the AUTO ZOOM message to disappear, then press @iE?XEY]  MK TRACK ON OFF
(OFF).
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52. Residual Responses, HP 85953

3. Press (FREQUENCY],  then adjust the center frequency until the LO feedthrough peak is on
the left-most vertical graticule line. Set the spectrum analyzer by pressing the following
keys:

( P E A K  S E A R C H ]  MARKER A 150 m

m MARKER NORMAL

CAMPL’TUDE]  REF LVL -60 m

ATTEN  AUTO MAN O(dB)

Isw] RES BW AUTO MAN 3 m

VID BW AUTO MAN 1 m

cm- DSP LINE ON OFF (ON) -90 m

4. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line, to the right of the marker.

If a residual is suspected, press (WSWP)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in lable 2-63.

5 MHz to 2.9 GHz
5. Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Press

the following keys:

[ F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
(FREQUENCY ) 10 (MHz)
[FREQUENCY) CF STEP SIZE AUTO MAN 9.8 (MHz]
ISPAN)  lOIIV1Hz)
[ A M P L I T U D E )  REF LVL -60  m

ATTEN  AUTO MAN Om

(Bw) RES BW AUTO MAN 10 m

VID BW AUTO MAN 3 (kHz)

(DISPLAY)  DSP LINE ON OFF -90 (dBm)

6. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press @Z-Z@)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-63.

7. Press CFREQUENCY],  m (step-up key), to step to the next frequency and repeat step 6.

8. Repeat step 7 until the range from 5 MHz to 2.9 GHz  has been checked. (This requires 295
additional frequency steps.)
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52. Residual Responses, HP 85953

2.75 GHz to 6.5 GHz

9. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y )  Band Lock 2.75-6.5 BAND 1
( F R E Q U E N C Y ]  2755 LMHz)
@iKK-) DSP LINE ON OFF -90 m
m 100
CBW) RES BW AUTO MAN 10 @

VID BW AUTO MAN 3 (iKJ

10. Press (SGL]  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press [ZZiXVJ  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-63.

11. Press CFREQUENCY),  m (step-up key), to step to the next frequency and repeat step 10.

12. Repeat step 11 until the range from 2.75 GHz  to 6.5 GHz  has been checked. (This requires
372 additional frequency steps.)

13. Record the highest residual from Table 2-63 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘Ihble 2-63. Residual Responses above Display Line Worksheet

Frequent  y Amplitude

(MHz) Wm)
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53. Residual Responses, HP 85963

53. Residual Responses,
HP 85963
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
5 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 5 MHz to 6.5 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is equipped with Option 130, Narrow Bandwidth, perform “Residual

There are no related adjustment procedures for this performance test.

Equipment Required

Termination, 50 
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

x A D A P T E R

T E R M I N A T I O N

Figure 2-79. Residual Response Test Setup

XD626

Procedure

150 kHz to 5 MHz

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-79.

2. Press (PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

[ F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
CPEAK  SEARCH3

(j-1 MK TRACK ON OFF (ON)
ISPAN)G(MHz)

Wait for the AUTO ZOOM message to disappear, then press (MKR) MK TRACK ON OFF
(OFF).
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53. Residual Responses, HP 85963

3. Press (-1, then adjust the center frequency until the LO feedthrough peak is on
the left-most vertical graticule line. Set the spectrum analyzer by pressing the following
keys:

( P E A K  S E A R C H ]  MARKER  n 150 IkHz)

INIKR) MARKER NORMAL

[A”pLITvDEj  REF LVL -60 kIBm_)

ATTEN AUTO MAN 0 IdB)

lew) RES BW AUTO MAN 3 IkHz)

VID BW AUTO MAN 1 @

[mj DSP LINE ON OFF (ON) -90 (dBm_)

4. Press [sGLSWPI)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line, to the right of the marker.

If a residual is suspected, press [mswp)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘Drble 2-64.

5 MHz to 2.9 GHz

5. Press CM) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

( F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
[FREQUENCY]  10 (MHz)
(FREQUENCY) CF STEP SIZE AUTO MAN 9.8 INIHz)
ISPAN)  100
[AMPLITUDE]  REF LVL -60 m

ATTEN AUTO MAN Om

IBW) RES BW AUTO MAN 10 m

VID BW AUTO MAN 3 (iYJ

(j-1 DSP LINE ON OFF -90 &jJ

6. Press (SGL]  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press CSGLSWPI)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table  2-64.

7. Press (WJ 0J (step-up key), to step to the next frequency and repeat step 6.

8. Repeat step 7 until the range from 5 MHz to 2.9 GHz  has been checked. (This requires 295
additional frequency steps.)
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53. Residual Responses, HP 85963

2.75 GHz to 6.5 GHz
9. Press the following spectrum analyzer keys:

[mj Band Lock 2.75-6.5 BAND I
@REQUENCY_)  2755 INIHz)
c-j DSP LINE ON OFF -90 m

(SPAN) 100
Isw] RES BW AUTO MAN 10 IkHz)

VID BW AUTO MAN 3 m

10. Press t-1 and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press c-1 again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-64.

11. Press [FRE4UENCY],  m (step-up key), to step to the next frequency and repeat step 10.

12. Repeat step 11 until the range from 2.75 GHz  to 6.5 GHz  has been checked. (This requires
372 additional frequency steps.)

13. Record the highest residual from ‘Ihble 2-64 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘IhbIe  2-64. Residual Responses above Display Line Worksheet

Frequent y Amplitude

(MHz) Wm)
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54. Residual Responses,
HP 85913 and HP 8591C Option 130
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 1.8 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Residual Responses,” instead.

There are no related adjustment procedures for this performance test.

Equipment

Termination, 50 fl

Additional Equipment for 75 Q input

Termination, 75 ti, Type N (m)
Adapter, Type N (f) to BNC (m), 75 Q

Caution Use only 75 B cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R

INPUT 50”

T E R M I N A T I O N

Figure 2-80. Residual Response Test Setup

XC624

Procedure

150 kHz to 1 MHz
1. Connect the termination to the spectrum analyzer input as shown in Figure 2-80.

75 D input only: Use the adapter to connect the 75 D termination, and proceed with
step 3.

2. Press (j%‘ZK] on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

[FREQUENCY)

START FREQ 150 @

STOP FREQ lm

(AMPLITUDE)  -60 m ATTN 0 Hz
@FJ 300 IHz)
@i?KZ-j  DISPLAY LINE ON OFF -90 m
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54. Residual Responses, HP 85913 and HP 8591C Option 130

3. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press CsGL]  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘lhble 2-65.

1 MHz to 1.8 GHz

4.

5.

Connect the 300 MHz CAL OUT to the RF INPUT as shown in Figure 2-80.

Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

F R E Q U E N C Y )  300 INIHz)
&lOm
CPEAK  S E A R C H )

@EG?Tii]  MK TRACK ON OFF (ON)
ISPAN)llkHz]

6.

Wait for the AUTO ZOOM message to disappear.

Press the following spectrum analyzer keys:

(EJ 300 IHz)
[SWEEP)llsec)
@iKizg- 2 0
ATTN AUTO MAN

7. Press the following spectrum analyzer keys:

@Evq
[ P E A K  S E A R C H )  MmKEB  tri

PFS G L  S W P

CPEAK  S E A R C H )

8. Record the marker-A reading below as the MEAS UNCAL Amplitude Error.

9.

10.

11.

MEAS UNCAL Amplitude Error

Remove the cable from the spectrum analyzer input.

Reconnect the termination to the spectrum analyzer input as shown in Figure 2-80.

Press the following spectrum analyzer keys:

dB

F R E Q U E N C Y )  5  IIVIHz)
k-, -60 m

75 Cl input only: Press [AMPLITUDE)  - 11.25 (dBmV).

(TRIG) SWEEP CONT SGL (CONT)
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54. Residual Responses, HP 85913 and HP 8591C Option 130

12. Press (FREQUENCY), then adjust the center frequency until the LO feedthrough (the “signal”
near the left of the screen) is just off the left-most vertical graticule line. Press the
following spectrum analyzer keys:

[FREQUENCY] CF STEP AUTO MAN 9.8 LMHz)

[CiiKiF~ DSP LINE ON OFF -90 @&J

Add -90 dBm to the MEAS  UNCAL Amplitude Error (recorded in step 8), then set the
display line to this value.

For example, if the amplitude error in step 8 is -19.5 dB, add -90 dBm to this value for a
result of -109.5 dBm. Enter -109.5 dBm as the display line value.

75 il input only: Set the display line to -38 dBmV + the MEAS UNCAL Amplitude Error
(recorded in step 8).

13. Press C-1 and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press @‘KZK)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table 2-65.

14. Press [FREQUENCY], then m (step-up key) to step to the next frequency and repeat step
13.

15. Repeat 14 until the range from 1 MHz to 1.8 GHz  has been checked. (This requires 183
additional steps.)

‘Ihble 2-65.
Residual Responses above Display Line Worksheet for Option 130

Frequent  y Amplitude

(MHz) Pm)

I I
I I
I I
I I
I I
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54. Residual Responses, HP 85913 and HP 8591C Option 130

Confirming Residuals

16.

17.

18.

19.

Set the spectrum analyzer center frequency to a residual frequency recorded in Table 2-65,
the press the following keys:

c-1 -60 m ATTN 0 Hz

FEYSGL SWP

c-1 DISPLAY LINE ON OFF -90 m

75 fl input only: Press @i!CX] DISPLAY LINE ON OFF -38 [dBmV).

Press C-1 and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press C-1 again. A residual response will persist on

residual responses above the display line and to the right of the marker in Table 2-66.

Repeat steps 16 through 17 for all residuals recorded in l%ble 2-65.

Record the highest residual from l%ble 2-66 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘able 2-66.
Confirmed Residual Responses above Display Line for Option 130
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55. Residual Responses,
HP 85943 Option 130
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 2.9 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Residual Responses, ” instead.

There are no related adjustment procedures for this performance test.

Equipment
Termination, 50 D
Adapter, Type N (m) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

T E R M I N A T I O N

Figure 2-81. Residual Response Test Setup for Option 130

XD626

Procedure

150 kHz to 1 MHz

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-81.

2. Press [PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

(FREQUENCY)
START FREQ 15Om

STOP FREQ lm

(AMPLITUDE)-60(dBm)  ATTEN AUTO MAN O(dBm)
IBW)300(Hz)
VID BW AUTO MAN 3001Hz]

C-1 DSP LINE ON OFF -9OIdem)

3. Press [sGL) and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press [sGL) again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘Ihble  2-67.
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55. Residual Responses, EIP 85943 Option 130

1 MHz to 2.9 GHz

4.

5.

Connect the 300 MHz CAL OUT to the RF INPUT as shown in Figure 2-81

Press  on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

moo-
M H z

[ P E A K  S E A R C H ]

6.

Lyg TRACK ON OFF (ON)
S P A N kHz

Wait for the AUTO ZOOM message to disappear.

Press the following spectrum analyzer keys:

Isw) 300 (Hz)
[SWEEP]lISEC)
@KKiTEg -20 Idem]
ATTN AUTO MAN OIdB)

7. Press the following spectrum analyzer keys:

(jsGL)
[ P E A K  S E A R C H ]  MARKER  d

ISPAN)  100
(sGL)
[PEAK S E A R C H ]

8. Record the marker-A reading below as the MEAS UNCAL Amplitude Error.

MEAS UNCAL Amplitude Error dB

9.

10.

11.

12.

Remove the cable from the spectrum analyzer input.

Reconnect the termination to the spectrum analyzer input as shown in Figure 2-81.

Press the following spectrum analyzer keys:

(FREQUENCY_)5@%J
[AMPLITUDE) -60 m
@iJ SWEEP CONT SGL (CONT)

Press C-1, then adjust the center frequency until the LO feedthrough (the “signal”
near the left of the screen) is just off the left-most vertical graticule line. Press the
following spectrum analyzer keys:

CFREQUENCY)  CF STEP AUTO MAN 9.8 m

@iiFiE) DSP LINE ON OFF -90 Idem]

Add -90 dBm to the MEAS UNCAL Amplitude Error (recorded in step S), then set the
display line to this value.

13.

For example, if the amplitude error in step 8 is -19.5 dB, add -90 dBm to this value for a
result of -109.5 dBm. Enter -109.5 dBm as the display line value.

Press [-SWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.
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55. Residual Responses, HP 85943 Option 130

If a residual is suspected, press (sGL] again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘Ihble  2-67.

14. Press [FREQUENCY), then m (step-up key) to step to the next frequency and repeat step
13.

15. Repeat step 14 until the range from 1 MHz to 2.9 GHz  has been checked. (This requires 295
additional steps.)

‘Ihble 2-67.
Residual Responses above Display Line Worksheet for Option 130

Frequency Amplitude

(MHz) WW
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55. Residual Responses, HP 85943 Option 130

Confirming Residuals
16. Set the spectrum analyzer center frequency to a residual frequency recorded in Table  2-67,

the press the following keys:

[PRESET)
[ A M P L I T U D E )  - 6 0  m ATTEN  0  H z
m20m
(sGL]
CDISPLAY) DISPLAY LINE OM  OFF -90 Idem)

17. Press @i3G-J  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press CsGLSWP)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘Iable 2-67.

18. Repeat steps 20 through 21 for all residuals recorded in ‘Iable 2-68.

19. Record the highest residual from Table  2-68 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘able 2-68. Confirmed Residual Responses above Display Line

Frequency Amplitude

(MHz) Pm)
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56. Residual Responses,
HP 85933, HP 85953, and HP 85963 Option 130
The spectrum analyzer input is terminated and the spectrum analyzer is swept from 150 kHz to
1 MHz. Then the spectrum analyzer is swept in 10 MHz spans throughout the 1 MHz to 6.5 GHz
range. Any responses above the specification are noted.

If the spectrum analyzer is not equipped with Option 130, Narrow Bandwidth, perform
“Residual Responses, ” instead.

There are no related adjustment procedures for this performance test.

Equipment

Termination, 50 D
Adapter, Type N (m) to APC 3.5 (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to APC 3.5 (f)

S P E C T R U M  A N A L Y Z E R

A D A P T E R

T E R M I N A T I O N

Figure 2-82. Residual Response Test Setup for Option 130

kHz to 1 MEIZ

1. Connect the termination to the spectrum analyzer input as shown in Figure 2-82.

2. Press t-1 on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

~FREQUENCY)  Band Lock O-2.9 Gz BAND 0
(FREQUENCY)

START FREQ 150 m

STOP FREQ lm

[AMPLITUDE)-60kIBm_l] ATTEN 0 Hz
(FFJ 300 IHz)
VID BW AUTO MAN 300IHz)

[DISPLAY) DSP LINE ON OFF -90 m
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56. Residual Responses, HP 85933, HP 85953, and HP 85963 Option 130

3. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press [sGLSWP)  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in ‘l?able 2-69.

1 MHz to 2.75 GHz

4. Connect the 300 MHz CAL OUT to the RF INPUT as shown in Figure 2-82.

5. Press @iZZY-) on the spectrum analyzer, then wait for the preset routine to finish. Press
the following keys:

[FREQUENCY) 300 m BAND LOCK OM OFF (ON)
ISPAN)  100
( P E A K  S E A R C H ]

C-- MK TRACK ON OFF (ON)

6.

Wait for the AUTO ZOOM message to disappear,

Press the following spectrum analyzer keys:

[BWl300(Hz)
[m]l(SEC)
[AMPLITUDE] -20 m
ATTN AUTO MAN 0 (XJ

7. Press the following spectrum analyzer keys:

[SGL-
( P E A K  S E A R C H ]   a

ISPAN)  100
(SGLSWP_)
[ P E A K  S E A R C H )

8. Record the marker-A reading below as the MEAS UNCAL Amplitude Error.

9.

10.

11.

MEAS UNCAL Amplitude Error

Remove the cable from the spectrum analyzer input.

Reconnect the termination to the spectrum analyzer input as shown in Figure 2-82.

Press the following spectrum analyzer keys:

dB

F R E Q U E N C Y ]  5  IrvlHz)
f-, -60 m
(TRIG) SWEEP CONT SGL (CONT)
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56. Residual Responses, HP 85933, HP 85953, and HP 85963 Option 130

12.

13.

14.

15.

Press (FREQUENCY), then adjust the center frequency until the LO feedthrough (the “signal”
near the left of the screen) is just off the left-most vertical graticule line. Press the
following spectrum analyzer keys:

[FREQUENCY)  CF STEP AUTO NAN 9.8 (MHz)

c-1 DSP LINE ON OFF -90 m

Add -90 dBm to the MEAS UNCAL Amplitude Error (recorded in step 8), then set the
display line to this value.

For example, if the amplitude error in step 8 is -19.5 dB, add -90 dBm to this value for a
result of - 109.5 dBm. Enter - 109.5 dBm as the display line value.

Press C-1 and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press &Z?iK>  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table  2-69.

Press [FREQUENCY], then 0-J (step-up key) to step to the next frequency and repeat step
13.

1Repeat step 14 until the range from 1 MHz to 2.9 GHz has been checked. (This requires 295
additional steps.)

2.75 GHz to 6.5 GHz

16. Press the following spectrum analyzer keys:

[ F R E Q U E N C Y ]  Band Lock 2.75-6.5 BAND 1

17. Press (SGL-j  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press (SGL]  again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line in Table 2-69.

18. Press C-1, m (step-up key), to step to the next frequency and repeat step 17.

19. Repeat step 18 until the range from 2.75 GHz  to 6.5 GHz has been checked. (This requires
372 additional frequency steps.)
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56. Residual Responses, HP 85933, HP 85953, and HP 85963 Option 130

able 2-69.
Residual Responses above Display Line Worksheet for Option 130

Frequency
(MHz)

Amplitude
Pm)

Confirming Residuals
20. Set the spectrum analyzer center frequency to a residual frequency recorded in Table 2-69,

the press the following keys:

@iFiKE) -60 m ATT-EN 0 Hz

[DISPLAY) DISPLAY LINE ON OFF -90 m

21. Press CsGLSWP)  and wait for a new sweep to finish. Look for any residual responses at or
above the display line.

If a residual is suspected, press Cm) again. A residual response will persist on
successive sweeps, but a noise peak will not. Note the frequency and amplitude of any
residual responses above the display line and to the right of the marker in Table  2-69.

22. Repeat steps 20 through 21 for all residuals recorded in Table  2-70.

23. Record the highest residual from ‘lhble 2-70 as TR Entry 1 in the performance verification
test record. If no residuals are found, then record “N/A” in the performance verification
test record.

‘lhble  2-70. Confirmed Residual Responses above Display Line

Frequent  y Amplitude

(MHz) Wm)
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57. Fast Time Domain Sweeps,
HP 85913 Option 101 and HP 8591C
The CAL OUT signal is used to compare the amplitude level of a normal sweep time (20 ms) to
a fast sweep time (18 ms) using the marker delta function.

A synthesizer/level generator is used to amplitude modulate a 500 MHz, CW signal from
another signal generator. The spectrum analyzer demodulates this signal in zero span to display
the response in the time domain. The marker delta frequency function on the spectrum
analyzer is used to read out the sweep time.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/level generator
Signal generator
Cable, BNC, 122 cm (48 in)
Cable, BNC, 23 cm (9 in)
Cable, Type N, 152 cm (60 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for 75 Q input
Cable, BNC, 75 fI, 30 cm (12 in)
Adapter, minimum loss
Adapter, Type N (f) to BNC (m), 75 9

Caution Use only 75 9 cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.

SPECTRUM ANALYZER

Figure 2-83. Fast Sweep Time Amplitude Test Setup

Procedure

Fast Sweep Time Amplitude Accuracy

XC626

1. Connect the equipment as shown in Figure 2-83.

75 D input only: Use the 75 fI cable and omit the adapter.

2. On the spectrum analyzer, press (jazzy],  then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:
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57. Fast Time Domain Sweeps, FIP 85913 Option 101 and HP 8591C

(mj SCALE LOG/LIN  (LIN)

REF LVL 25 Imv)

75 61 input only: Press REF LVL 30 Imv).

(jiiGFKj MK NOISE ON OFF (ON)
@-cEiq
INIKR) MARKER Q

3. Set the sweep time to 18 ms. Press k-1 and read the MKR A amplitude. Record the
marker-A reading as TR Entry 1 of the performance verification test record. The amplitude
should be within 1.007X and 0.993X.

Fast Sweep Time Accuracy

Caution Use only 75 fl cables, connectors, or adapters on instruments with 75 9 inputs,
or damage to the input connector will occur.

SYNTHESIZER/LEVEL
GENERATOR SIGNAL GENERATOR

xul7ce

TPUT

SPECTRUM ANALYZER

lli!zal

I

0000 00 OODO 0
•: z::::
- 000
0 goocl

mcjoa. “““:00 000

TYPE  N CABLE ASSY

e-m------

’ t 750 INPUT  ONLY  ’
L--------l

Figure 2-84. Fast Sweep Time Test Setup, 75 0 input

5Ofl

4. Connect the equipment as shown in Figure 2-84.

5. Set the signal generator to output a 300 MHz, -4 dBm, CW signal. Set the AM and FM
controls to OFF.

75 bl input only: Set the output to +2 dBm.

6. Set the synthesizer/level generator to output a 556 Hz, +5 dBm, signal.

7. Press (PRESET]  on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:
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57. Fast Time Domain Sweeps, HP 85913 Option 101 and HP 8591C

(w- 300 (MHz]
(SPAN) ZERO SPAN

C-1 SCALE LOG LIM (LIN)

8. Set the signal generator AM switch to the AC position. If necessary, adjust the output
amplitude of the signal generator to position the top of the modulated waveform
approximately one division below top screen.

9. Set the spectrum analyzer controls by pressing the following keys:

[TRIG) VIDEO

[SWEEP_) 18 Im3)

10. Press the following spectrum analyzer keys:

@E-q
[PEAK SEARCH)

If necessary, press NEXT PEAK or NEXT PK LEFT until the marker is on the left-most
complete signal peak. This is the “marked signal.”

11. Press MARKER n , MARKER A , then press NEXT PK RIGHT until the marker A is on the
eighth signal.

12. Record the MKR A frequency reading in the performance test record as shown in
Table 2-71. The MKR reading should be within the limits shown.

13. Repeat steps 10 through 12 for the remaining sweep time settings listed in ‘Ihble  2-71.

‘Ihble 2-71. Fhst Sweep Time Accuracy

Spectrum Analyze1
Sweep Time

18 ms

10 ms

1.0 ms

100 ps

20 ps

Synthesizer
Function Minimum TR Entr!
Generator Reading (MKR A)
Frequency

556 Hz 14.04 ms 1

1 kHz 7.8 ms 2

10 kHz 780 /ls 3

100 kHz 78 /ls 4

500 kHz 15.6 ps 5

i
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58. F&St Time Domain Sweeps,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 101

58. Fast Time Domain Sweeps,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 101
The CAL OUT signal is used to compare the amplitude level of a normal sweep time (20 ms) to
a fast sweep time (18 ms) using the marker delta function.

A synthesizer/level generator is used to amplitude modulate a 500 MHz, CW signal from
another signal generator. The spectrum analyzer demodulates this signal in zero span to display
the response in the time domain. The marker delta frequency function on the spectrum
analyzer is used to read out the sweep time.

There are no related adjustment procedures for this performance test.

Equipment Required

Synthesizer/level generator
Signal generator
Cable, BNC, 122 cm (48 in)
Cable, BNC, 23 cm (9 in)
Cable, Type N, 152 cm (60 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 026

Adapter, APC 3.5 (f) to Type N (f)

SPECTRUM ANALYZER

Figure 2-85. Fast Sweep Time Amplitude Test Setup

XD628
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58. F&t Time Domain Sweeps,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 101

Procedure

Past Sweep Time Amplitude Accuracy
1.

2.

3.

Connect the equipment as shown in Figure 2-85.

Option 026 only: Use the APC to Type N adapter.

On the spectrum analyzer, press C-1, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(m) 300 m
IsPAN)O(Hz)
@iEF) 20 Ims]
c-1 SCALE LOG/LIM  (LIN)

REF LVL 25 a

(jj) MK NOISE ON OFF (ON)
@EiF-
LMKR]  MARKER A

Set the sweep time to 18 ms. Press (SGLSWPI)  and read the MKR A amplitude. Record the
marker-A reading as TR Entry 1 of the performance verification test record. The amplitude
should be within 1.007X and 0.993X.

Past Sweep Time Accuracy

4.

5.

6.

7.

8.

Connect the equipment as shown in Figure 2-86.

Option 026 only: Use the APC to Type N adapter.

Set the signal generator to output a 300 MHz, -4 dBm, CW signal. Set the AM and FM
controls to OFF

Set the synthesizer/level generator to output a 556 Hz, +5 dBm, signal.

Press C-1 on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

(W] 300 IhnHz.)
mO@
I-1 SCALE LOG LIM (LIN)

Set the signal generator AM switch to the AC position. If necessary, adjust the output
amplitude of the signal generator to position the top of the modulated waveform
approximately one division below top screen.

S Y N T H E S I Z E R / L E V E L
GENERATOR S I G N A L  G E N E R A T O R

/ \ / XD6
TYPE N CABLE  ASSY

SPECTRUM ANALYZER

Figure 2-86. Fast Sweep Time Accuracy Test Setup
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58. F&t Time Domain Sweeps,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 101

9. Set the spectrum analyzer controls by pressing the following keys:

m VIDEO
@iYE]18@

10. Press the following spectrum analyzer keys:

CsGLSWP)
[PEAK  S E A R C H )

If necessary, press NEXT PEAK or NEXT PK LEFT until the marker is on the left-most
complete signal peak. This is the “marked signal.”

11. Press MARKER A , MARKER A , then press NEXT PK RIGHT until the marker A is on the
eighth signal.

12. Record the MKR A frequency reading in the performance verification test record as shown
in Table  2-72. The MKR reading should be within the limits shown.

13. Repeat steps 10 through 12 for the remaining sweep time settings listed in Table 2-72.

lfdble 2-72. Fast Sweep Time Accuracy

Spectrum Analyzer
Sweep Time

18 ms

10 ms

1.0 ms

100 ps

20 ps

,Synthesizer
Function Min. TR Entr:
Generator Reading (MKR A]
Frequent y

556 Hz 14.04 ms 1

1 kHz 7.8 ms 2

10 kHz 780 ps 3

100 kHz 78 ps 4

500 kHz 15.6 /.a 5
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59. Absolute Amplitude, Vernier, and Power Sweep Accuracy,
HP 8591C and HP 85913 Option 010 or 011

59. Absolute Amplitude, Vernier, and Power Sweep Accuracy,
HP 8591C and HP 85913 Option 010 or 011
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz.

The measuring receiver is set for RATIO mode so that future power level readings are in dB
relative to the power level at -10 dBm (Option 011 only: +38.8 dBmV). The output power
level setting is decreased in 1 dB steps and the power level is measured at each step. The
difference between the ideal and actual power levels is calculated at each step.

Since a power sweep is accomplished by stepping through the vernier settings, the
peak-to-peak variation of the vernier accuracy is equal to the power sweep accuracy.

The related adjustment for this procedure is “Modulator Gain and Offset Adjustment.”

Equipment Required

Measuring receiver
Power sensor, 100 kHz to 1800 MHz
Cable, Type N, 62 cm (24 in)

Additional Equipment for Option 011

Power sensor, 75 h2
Cable, BNC, 75 62
Adapter, Type N (f) to BNC (m), 75 D
Adapter, mechanical, Type N, 50 Q (m) to 75 D (f)
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59. Absolute Amplitude, Vernier, and Power Sweep Accuracy,
HP 8591C and EKP 85913 Option 010 or 011

Procedure

1.

2.

Connect the Type N cable between the RF OUT 50 Q and INPUT 50 D connectors on the
spectrum analyzer. See Figure 2-87.

Option 011 only: Connect the BNC cable between the RF OUT 75 0 and INPUT 75 Q
connectors on the spectrum analyzer.

Press [PRESET) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

~FREQUENCY]  300 INIHz)
(SPAN) ZERO SPAN
(MKR)
(AUXj Track Gen

SRC PWR ON OFF (ON) -5 @J

Uption  011 only: Press C-1, Track Gen , SRC PWR ON OFF (ON), 42 m.

Caution Use only 75 D cables, connectors, or adapters on the 75 D input of an
Option 011 or damage to the input connector will occur.

M E A S U R I N G  R E C E I V E R

r-1

pii Dooooa  ; t:i: 0 SENSOR
0 0

D @ 0 ooopop  .E i::,”  0

- RF -

POWER

POWER SENSOR

I

t
-----em___ --A--

SPECTRUM ANALYZER

OPTION 01

TYPE  N CABLE

(OPTION  011: USE 750

1)

ENC  (:ABLE  )

---------
‘* OPTION 011 ONLY’
L--------A

XC628

Figure 2-87. Absolute Amplitude, Vernier, and Power Sweep Accuracy Test Setup

3. On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

4. Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 300 MHz Cal Factor into the measuring receiver.

5. Disconnect the Type N cable from the RF OUT 50 0 and connect the 100 kHz to 1800 MHz
power sensor to the RF OUT 50 D as shown in Figure 2-87.

Option 011 only: Disconnect the BNC cable from the RF OUT 75 D and connect the 75 D
power sensor to the RF OUT 75 D using an adapter.
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59.
FlP

6.

7.

8.

9.

10.

11.

Absolute Amplitude, Vernier, and Power Sweep Accuracy,
8591C and HP 85913 Option 010 or 011

On the spectrum analyzer, press -20 m, CSGL].

Option 011 only: Press 28.76 m (+ 28.76 dBmV),  @iZi@J

Press [AUX],  Track Gen, SRC ATN MAN AUTO (MAN).

Subtract -20 dBm from the power level displayed on the measuring receiver and record
the result as TR Entry 1 of the performance verification test record as the Absolute
Amplitude Accuracy.

On the spectrum analyzer, press @K?YK], Track Gen , SRC ATN MAN AUTO (MAN),
Om[sRC)-100.

Option 011 only: Press +38.76  m (+38.76  dBmV).

Press RATIO on the measuring receiver. Power levels now readout in dB relative to the
power level just measured at the -10 dBm output power level setting.

Set the SRC POWER to the settings indicated in ‘Ihble 2-73. At each setting, record the
power level displayed on the measuring receiver in ‘Ihble 2-73.

Calculate the absolute vernier accuracy by subtracting the SRC POWER setting and 10 dB
from the Measured Power Level for each SRC POWER setting in ‘Iable 2-73.

Vernier Accuracy = Measured fbwer Level  - SRC POWER - 10 dB

Option 011 only: Calculate the vernier accuracy by subtracting the SRC POWER
setting from the Measured Power Level, adding 38.76 dB to each SRC POWER setting in
lhble 2-73.

Vernier Accuracy = Measured Rower Level  - SRC POWER + 38.76 dB

12. Locate the most positive and most negative absolute vernier accuracy values for SRC
POWER levels greater than -10 dBm recorded in ‘Iable 2-73 and record in the performance
verification test record the Positive Vernier Accuracy as TR Entry 2 and the Negative
Vernier Accuracy as TR Entry 3.

Option 011 only: For SRC POWER levels greater than and equal to +38.76 dBmV.

Positive Vernier Accuracy dB

Negative Vernier Accuracy dB

13. Locate the most positive and most negative Absolute Vernier Accuracy values for all SRC
POWER levels in Table 2-73 and record below.

Positive Power Sweep Accuracy dB

Negative Power Sweep Accuracy dB

14. Calculate the power sweep accuracy by subtracting the Negative Power Sweep Accuracy
recorded in the previous step from the Positive Power Sweep Accuracy recorded in the
previous step. Record this value as TR Entry 4 of the performance verification test record
as the Power Sweep Accuracy.

hwer Sweep Accuracy = Fbsitive  Fbwer Sweep Accuracy - Negative Ibwer Sweep Accuracy
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59. Absolute Amplitude, Vernier, and Power Sweep Accuracy,
HP 8591C and HP 85913 Option 010 or 011

‘I&ble 2-73. Vernier Accuracy Worksheet

SRC POWER Setting Measured Vernier
Power Level Accuracy

)pt 011, dBmV Opt 010, dBm (9 (W

+ 38.76 -10 0 (Ref) 0 (Ref)

+ 39.76 - 9

+ 40.76 - 8

+ 41.76 - 7

+ 42.76 - 6

+ 43.76 - 5

+ 44.76 - 4

+ 45.76 - 3

+ 46.76 - 2

t 47.76 - 1

+ 33.76 -15

t 34.76 -14

+ 35.76 -13

t 36.76 -12

t 37.76 -11
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60. Absolute Amplitude Accuracy,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010
The tracking generator output is connected to the spectrum analyzer INPUT 50 62 and the
tracking is adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then
connected to the tracking generator output to measure the power level at 300 MHz.

The measuring receiver is then set into RATIO mode so that future power level readings will be
in dB relative to the power level at 300 MHz. The output power level setting is decreased in
1 dB steps and the power level is measured at each step. The difference between the ideal and
actual power levels is calculated at each step. The step-to-step error is also calculated.

The related adjustment for this performance verification test is the “Tracking Generator Power
Level Adjustments. ”

Equipment Required

Measuring receiver
Power sensor, 100 kHz to 2.9 GHz
Cable, Type N, 62 cm (24 in)

MEASURING RECEIVER

RF
50

SPECTRUM ANALYZER

\ i i
--c TYPE  N CABLE

Figure 2-88. Absolute Amplitude Accuracy Test Setup

CD632
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60. Absolute Amplitude Accuracy, HP 85933, FIP 85943, HP 85953, HP 8596E Option 010

Procedure
1. Connect the Type N cable between the RF OUT 50 62 and INPUT 50 D connectors on the

spectrum analyzer. See Figure 2-88.

2. Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

IB\iv)  RES BW AUTO MAN 30 m
m
t-1 TRACK GEM SRC POWER ON OFF (ON) -5 m

3. Press TRACKING PEAK on the spectrum analyzer, then wait for the PEAKING message to
disappear.

4. Zero and calibrate the measuring-receiver/power-sensor combination in log mode (power
levels readout in dBm).  Refer to the measuring receiver operation manual. Enter the
power sensor 300 MHz Cal Factor into the measuring receiver.

5. Disconnect the Type N cable from the RF OUT 50 62 and connect the 100 kHz to 2.9 GHz
power sensor to the RF OUT 50 0. See Figure 2-88.

6. On the spectrum analyzer, press SRC POWER ON OFF (ON), -20 m,

SRC POWER MAN AUTO (MAN), 16 m, C-1.

7. Record the power level displayed on the measuring receiver as the Absolute Amplitude
Accuracy in the performance verification test record as TR Entry 1.

8. Press RATIO on the measuring receiver. Power levels will now readout in dB relative to the
power level just measured at the -20 dBm output power level setting.

9. Set the spectrum analyzer SRC POWER to the settings indicated in Table  2-74. At each
setting, record the power level displayed on the measuring receiver.

10. Calculate the Absolute Vernier Accuracy by subtracting the SRC POWER setting from the
Measured Power Level for each SRC POWER setting in Table  2-74.

Measured Bwer Level - SRC POWER - 20 = Absolute Vernier Accuracy

For example: At SRC POWER = -21; -0.9(-)(-21) -20 = 0.1

11. Calculate the Step-to-Step Accuracy for the - 17 dBm to -26 dBm SRC POWER settings
by subtracting the previous Absolute Vernier Accuracy from the current Absolute Vernier
Accuracy. Start by subtracting the Absolute Vernier Accuracy for the -17 dBm SRC
POWER setting from the Absolute Vernier Accuracy for the -18 dBm setting. Record this
calculation in the Step-to-Step Accuracy column for SRC POWER -18 dBm.

12. Locate the most positive Absolute Vernier Accuracy value in Table  2-74 and record as
TR Entry 2 of the performance verification test record.

13. Locate the most negative Absolute Vernier Accuracy value in ‘Ihble 2-74 and record as
TR Entry 3 of the performance verification test record.

14. Locate the largest Step-to-Step Accuracy values in ‘lhble
the performance verification test record.

15. Locate the smallest Step-to-Step Accuracy values in Table  2-74 and record as TR Entry 5 of
the performance verification test record.
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60. Absolute Amplitude Accuracy, HP 85933, HP 85943, HP 85953, HP 85963 Option 010

Sble 2-7

-17
I

-18

-19

-20

-21

-22

-23

-24

-25

-26

0 (Refl 0 (Ref)

I

1. Vernier Accuracy

Absolute Step-to-Step
Vernier Accuracy Accuracy

WV WV

(n/a)
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61. Power Sweep Range, HP 85933, HP 85943, HP 85953, and HP 85963

61. Power Sweep Range,
HP 85933, HP 85943, HP 85953, and HP 85963
The tracking generator output is connected to the spectrum analyzer INPUT 50 62 through a
power splitter and the tracking is adjusted at 300 MHz for a maximum signal level. The other
output of the power splitter is connected to a measuring receiver. The tracking generator is set
to do a power sweep from -10 dBm to -1 dBm.

The markers are used to measure the displayed amplitude at the beginning and end of the
sweep. The power sweep is then turned off and the power level of the tracking generator is
adjusted until the displayed amplitude is the same as at the start of the sweep. This power
level is measured on the measuring receiver and recorded. The tracking generator is then
adjusted until the displayed amplitude is the same as at the end of the sweep. This power level
is measured and recorded. The difference between the two measured power levels is calculated
and recorded.

The related adjustment for this performance verification test is the “Tracking Generator Power
Level Adjustments.”

Equipment Required

Measuring receiver
Power sensor, 100 kHz to 2.9 GHz
Power splitter
Cable, Type N, 62 cm (24 in)
Adapter, Type N (m) to Type N (m)

SPECTRUM ANALYZER

RF

MEASURING RECEIVER

f$?jjzJ

TYPE  N CABLE

POWER SENSOR

POWER SPLITTER

Figure 2-89. Power Sweep Range Test Setup

XD631
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61. Power Sweep Range, HP 85933, HP 85943, HP 85953, and HP 85963

Procedure

1. Connect the equipment as shown in Figure 2-89. Do not connect the power sensor to the
power splitter at this time.

2. Press (PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

CFREQUENCY]  Band Lock O-2.9 Gz BAND 0
The HP 85943 does not need to be band locked.

F R E Q U E N C Y ]  300 IFvlHz)
LO@
CBW) RES BW AUTO MAN 30 (kHz)
INIKR)
CAUX]  TRACK GEN SRC PWR ON OFF (ON) -5 m

3. On the spectrum analyzer, press TRACKING PEAK , then wait for the PEAKING! message to
disappear.

4. Zero and calibrate the power-sensor/measuring-receiver in log mode (power levels read
out in dBm).  Refer to the measuring receiver operation manual. Enter the power sensor
300 MHz Cal Factor into the measuring receiver. Connect the power sensor to the power
splitter. See Figure 2-89.

5. On the spectrum analyzer, press the following keys:

SRC PWR ON OFF (ON) -10 m

SCR ATN MAN AUTO O(dB)

PWR SWP ON OFF (ON) 10 @

(AMPLITUDE) SCALE LOG LIN (LOG) 2 @

Press REF LVL on the spectrum analyzer, then adjust the reference level until the peak
of the displayed ramp (along the right-most graticule) is one-half division down from the
reference level.

6. Press IMKR),  MARKER NORMAL . Use the knob to place the marker at the left-most graticule

line. The marker should read 0 picosecond. Press MARKER A .

7. Press [CTRL),  TRACK GEN , PWR SWP ON OFF (OFF) to set power sweep off. The AMKR

should read 0 dB fO.l dB. If it does not, press SRC PWR ON OFF (ON), and adjust the
power level until the marker reads 0 dB fO.1 dB.

8. Record the power level displayed on the measuring receiver as TR Entry 1 of the
performance verification test record.

9. Press PWR SWP ON OFF (ON) to set power sweep on. Wait for completion of a new sweep.

lo. Press IIVIKR), MARKER NORMAL . Use the knob to place the marker at the right-most graticule

line. Press MARKER A.
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61. Power Sweep Range, HP 85933, HP 85943, HP 85953, and HP 85963

ll. Press [AUX],  TRACK GEN , PWR SWP OM  OFF (OFF) to set power sweep off. Press

SRC PWR ON OFF (ON) and adjust the SRC POWER level until the AMKR reads
-1 dB 410.1 dB.

Be sure to wait for the completion of a new sweep after each adjustment of the SRC
POWER level.

12. Record the power level displayed on the measuring receiver as TR Entry 2 of the
performance verification test record.

13. Subtract Start Power Level (TR Entry 1) from the Stop Power Level (TR Entry 2) and
record as the Power Sweep Range in the performance verification test record as
TR Entry 3.

Fbwer  Sweep Range = Stop Fbwer  Level - Start I;bwer  Level
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62. Tracking Generator Level Flatness,
HP 8591C and HP 85913 Option 010 or 011
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz. The measuring
receiver is set for RATIO mode so that future power level readings are in dB relative to the
power level at 300 MHz.

The tracking generator is then stepped to several frequencies throughout its range. The output
power difference relative to the power level at 300 MHz is measured at each frequency and
recorded.

The related adjustment for this procedure is “Modulator Gain and Offset Adjustment.”

Equipment Required
Measuring receiver
Power sensor, 100 kHz to 1800 MHz
Cable, Type N, 62 cm (24 in)

Additional Equipment for Option 011

Power sensor, 75 D
Cable, BNC, 75 Q
Adapter, Type N (f) to BNC (m), 75 61
Adapter, mechanical, Type N, 50 61 (m) to 75 D (f)

Caution Use only 75 62 cables, connectors, or adapters on the 75 D input of an
Option 011 or damage to the input connector will occur.

M E A S U R I N G  R E C E I V E R

y==zz  ~00000 ;;;;;  0 SENSOR
0 0

0 Q 0 ooopop .z :::i 0

- RF -

POWER
-B-s----.

P O W E R  S E N S O R

L

I
B - B - - -

I4 - ’

---s------_-d

;

S P E C T R U M  A N A L Y Z E R

50lI(or 75u  OF

c-----I*

A J

TYPE  N CABLE

1”Y-y (

(OPTION 011:

l

----s--B-

‘* OPTION  011 ONLY’
L--------A

‘TION 011)

USE 75n BNC  C ABLE)

XC630

Figure 2-90. Tracking Generator Level Flatness Test Setup
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62. Tracking Generator Level Flatness, HP 8591C and E?P 85913 Option 010 or 011

Procedure

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Connect the Type N cable between the RF OUT 50 D and INPUT 50 52 connectors on the
spectrum analyzer. See Figure 2-90.

Option 011 only: Connect the BNC cable between the RF OUT 75 Q and INPUT 75 9
connectors on the spectrum analyzer.

Press (-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

( F R E Q U E N C Y )  300 IIV1Hz)
CF STEP AUTO MAN lOO=

(SPAN) ZERO SPAN

On the spectrum analyzer, press (MKR),  [CTRLJ  Track Gen , SRC PWR ON OFF (ON),
and enter -5 @.

0ption 011 only: Press 42 m (+42 dBmV).

On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

Zero and calibrate the measuring receiver and 100 kHz to 1800 MHz power sensor in log
mode (power reads out in dBm), as described in the measuring receiver operation manual.
Enter the power sensor’s 300 MHz Cal Factor into the measuring receiver.

Disconnect the Type N cable from the RF OUT 50 fl and connect the 100 kHz to 4.2 GHz
power sensor to the RF OUT 50 0.

Option 011 only: Disconnect the BNC cable from the RF OUT 75 62 and connect the 75 62
power sensor to the RF OUT 75 f-l using an adapter.

On the spectrum analyzer, press -11 m, t-1.

Option 011 only: Press 31.8 m (+31.76  dBmV).

Press RATIO on the measuring receiver. The measuring receiver readout is now in power
levels relative to the power level at 300 MHz.

Set the spectrum analyzer center frequency to 100 kHz. Press t-1.

0ption 011 only: Set the spectrum analyzer center frequency to 1 MHz. Press C-1.

Enter the appropriate power sensor Cal Factor into the measuring receiver as indicated in
Table 2-75.

Record the power level displayed on the measuring receiver as the Level Flatness in
Table  2-75.

Repeat steps 9 through 11 to measure the flatness at each center frequency setting listed
in ‘Iable 2-75. The @) (step-up key) may be used to tune to center frequencies above
100 MHz.

Spectrum analyzers equipped with Option 011 should be tested only at frequencies of
1 MH,z  to 1.8 GHx.
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62. Tracking Generator Level Flatness, HP 8591C and HP 85913 Option 010 or 011

‘Ihble  2-75. Tracking Generator Level Flatness Worksheet

Center
Freq

100 kHz*

300 kHz*

500 kHz*

1 MHz

2 MHz

5 MHz

10 MHz

20 MHz

50 MHz

100 MHz

200 MHz

300 MHz

400 MHz

500 MHz

Level
Flatness

(dW

0 (Ref)

Cd
Factor
(MHz)

0.1

0.3

0.3

1

3

3

10

30

50

100

300

300

300

300

Center
Freq

Level Cal
Flatness Factor

W-9 (MHz)

600 MHz 300

700 MHz 1000

800 MHz 1000

900 MHz 1000

1000 MHz 1000

1100 MHz 1000

1200 MHz 1000

1300 MHz 1000

1400 MHz 1000

1500 MHz 2000

1600 MHz 2000

1700 MHz 2000

1800 MHz 2000

* These frequencies are tested on spectrum analyzers equipped with Option 010 only.
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62. Tracking Generator Level Flatness, HP 8591C and HP 85913 Option 010 or 011

13. Locate the most positive Level Flatness reading in ‘lkble 2-75 for the frequency ranges
listed in Table 2-76 and record as the Maximum Flatness in the performance verification
test record as shown in ‘lhble 2-76.

‘Ihble  2-76. Maximum Flatness

--=gyy

300 kHz  to 5 MHz
I

2
I

1 MHz to 1800 MHz 1

14. Locate the most negative Level Flatness reading in Table 2-75 for the frequency ranges
listed in ‘Itable  2-77 and record as the Minimum Flatness in the performance verification test
record as shown in Table 2-77.

‘Ihble 2-77. Minimum Flatness

Description TR Entry
(Minimum Flatness)

For Option 010

100 kHz 4

300 kHz to 5 MHz 5

10 MHz to 1800 MHz 6

For Option 011

1 MHz to 1800 MHz 2

15. Press (TTEETJ on the spectrum analyzer.
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63. Tracking Generator Level Flatness,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

63. Tracking Generator Level Flatness,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. A calibrated power sensor is then connected
to the tracking generator output to measure the power level at 300 MHz. The measuring
receiver is set for RATIO mode so that future power level readings are in dB relative to the
power level at 300 MHz.

The tracking generator is then stepped to several frequencies throughout its range. The output
power difference relative to the power level at 300 MHz is measured at each frequency and
recorded.

For frequencies below 100 kHz, a digital voltmeter and precision 50 ohm termination are used
to measure the power of the tracking generator output. The DVM is set to readout in dBm
using the MATH function with R value set to 50 ohms. The dBm equation used is :

EZ

dBm = lOLOG  -( )Im”lv

The DVM readout is corrected by making the readings relative to the 100 kHz reading from the
power sensor.

The related adjustment for this procedure is “Tracking Generator Power Level Adjustments.”

Equipment Required

kHz to 2.9 GHz
Cable, Type N, 62 cm (24 in)
Digital voltmeter
50 Ohm termination
Adapter, BNC (f) to dual banana plug
Cable, BNC 91 cm (36 in)
Adapter, Type N tee, (m)(f)(f)
Adapter, Type N (m) to BNC (f)

M E A S U R I N G  R E C E I V E R
S P E C T R U M  A N A L Y Z E R

RF
50

\ .
--d’TYPE  N CABLE

Figure 2-91. Tracking Generator Level Flatness Test Setup
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63. Tracking Generator Level Flatness,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

Procedure
1. Connect the Type N cable between the RF OUT 50 62 and INPUT 50 9 connectors on the

spectrum analyzer. See Figure 2-91.

2. Press cm] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[ F R E Q U E N C Y )  Band Lock O-2.9 Gz BAND 0
The HP 85943 does not need to be band locked.
( F R E Q U E N C Y )  300 m
CF STEP AUTO MAN 1OOm

ISPAN)O(Hz)
a RES BW AUTO NAN 30 m

3. On the spectrum analyzer, press the following keys:

(AUX] Track Gen SRC PWR ON OFF (ON) -5 m

4. On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

5. Zero and calibrate the measuring receiver and 100 kHz to 2.9 GHz  power sensor in log
mode (power reads out in dBm),  as described in the measuring receiver operation manual.
Enter the power sensor 300 MHz Cal Factor into the measuring receiver.

6. Disconnect the Type N cable from the RF OUT 50 62 and connect the 100 kHz to 2.9 GHz
power sensor to the RF OUT 50 62.

7. On the spectrum analyzer, press SRC PWR ON OFF (ON), -20 m, C-1.

8. Press RATIO on the measuring receiver. The measuring receiver readout is now in power
levels relative to the power level at 300 MHz.

9. Set the spectrum analyzer center frequency to 100 kHz. Press [SGLJ

10. Enter the appropriate power sensor Cal Factor into the measuring receiver as indicated in
Table  2-78.

11. Record the power level displayed on the measuring receiver as the Level Flatness in
‘lhble 2-78.

12. Repeat steps 9 through 11 to measure the flatness at each center frequency setting listed
in ‘lhble 2-78. The &) (step-up key) may be used to tune to center frequencies above
100 MHz.
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63. Tracking Generator Level Flatness,
HP 85933, HP 85943, IIF’ 85953, HP 85963 Option 010

‘Ih.ble  2-78. Tracking Generator Level Flatness Worksheet

Center
Frequency

100 kHz

300kHz

500kHz

1MHz

2 MHz

5 MHz

10MHz

20 MHz

40 MHz

50 MHz

80 MHz

100MHz

200 MHz

300 MHz

400MHz

500 MHz

600 MHz

700MHz

800 MHz

900 MHz

Level
Flatness

(W

Cd
Factor
(MHz)

0.1

0.3

0.3

1

3

3

10

30

50

10

100

100

300

300

300

100

300

1000

1000

1000

Center
Frequent!

1000 MHz

1100 MHz

1200 MHz

1300MHz

1400 MHz

1500 MHz

1600 MHz

1700 MHz

1800MHz

1900 MHz

2000 MHz

2100 MHz

2200 MHz

2300 MHz

2400MHz

2500 MHz

2600 MHz

2700MHz

2800 MHz

2900 MHz

Level
Flatness

(dW

C d
Factor
(MHz)

1000

1000

1000

1000

1000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

3000

3000

3000

3000

3000

13. Disconnect the power sensor from the RF OUT 50 Q and connect the equipment as shown
in Figure 2-92.

SPECTRUM ANALYZER

T Y P E  N  T E E 50 OHM
T E R M I N A T I O N

wullce

Figure 2-92. Tracking Generator Level Flatness, Center Frequency ~100 kHz
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63. Tracking Generator Level Flatness,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

14. Set the DVM to measure AC Volts. Press the following DVM keys so that it reads out in
dBm:

50 @SE-- 4
(MATH_)4

15. Set the spectrum analyzer center frequency to 9 kHz and press [SGLSWPI).  Record the DVM
readout in column 2 of Table  2-79.

16. Repeat step 15 for all center frequencies listed in Table  2-79

‘Ihble 2-79. Tracking Generator Level Flatness Worksheet, ~100 kHz

Center
Frequent y

DVM Corrected
Readout Level Flatness

dBm dBm

9 kHz
I

20 kHz

40 kHz

60 kHz

80 kHz
1 I

100 kHz 1

17. Subtract the 100 kHz Level Flatness readout in ‘fable 2-78 from the 100 kHz DVM Readout
in Table 2-79 and record as the DVM Offset at 100 kHz.

DVM Offset dB

18. For example, if the Level Flatness reading from Table 2-78 is + 1.0 dB and the DVM
Readout from Table  2-79 is -15.0 dBm, the DVM offset would be + 16.0 dB.

(DVM) - (Power Meter) = DVM Offset

19. Add the DVM Offset from Step 16 to each of the DVM Readouts in Table 2-79 and record as
the Corrected Level Flatness in column 3.

For example, if the DVM Readout from Table  2-79 is -15 dBm, and the DVM Offset
is + 16.0 dB, the corrected readout would be + 1 dBm.

(DVM) + (DVM Offset) = Corrected Readout

20. Locate the most positive Level Flatness readings in Table 2-78 and Table 2-79 and record
these values as TR Entry 1 and TR Entry 2 of the performance verification test record.

21. Locate the most negative Level Flatness readings in Table 2-78 and ‘lhble 2-79 and record
this value as TR Entry 3 and TR Entry 4 of the performance verification test record.
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64. Harmonic Spurious Outputs,
HP 8591C and HP 85913 Option 010 or 011
The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is tuned to
several different frequencies and the amplitude of the second and third harmonics relative to
the fundamental are measured at each frequency.

There are no related adjustment procedures for this performance test.

Equipment Required
Microwave spectrum analyzer
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 011

Adapter, minimum loss
Cable, BNC, 75 Q
Adapter, Type N (f) to BNC (m), 75 D

Caution Use only 75 9 cables, connectors, or adapters on the 75 62 input of an
Option 011 or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R

S P E C T R U M  A N A L Y Z E R

(OPTION 011. USE  75n BNC  c:ABLE)
ENC
CABLE

T E R

TYPE  N CABLE

---------
‘i OPTION  011 ONLY I
L--------A

Figure 2-93. Harmonic Spurious Outputs Test Setup

XC631
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64. Harmonic Spurious Outputs, HP 8591C and HP 85913 Option 010 or 011

Procedure

1.

2.

3.

Connect the Type N cable between the RF OUT 50 D and INPUT 50 D connectors on the
spectrum analyzer. See Figure 2-93.

Option 011 only: Connect the 75 62 BNC cable between the RF OUT 75 D
connectors on the spectrum analyzer.

Press C-1 on the spectrum analyzer, then wait for the preset routine
spectrum analyzer by pressing the following keys:

and INPUT 75 61

to finish. Set the

(FREQUENCY)  300 INIHz)
ISPAN)  ZERO SPAN
m
(jAUX] Track Gen

SRC PWR ON OFF (ON) -5 [dem)

Option 011 only: Press [AUX),  Track Gen ,
( + 42 dBmV).

SRC PWR ON OFF , then enter 42 m

On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear, then press the following keys:

O@

Option 011 only: Press 42.8 m(42.8 dBmV).

It is only necessary to perform the next step if more than two hours have elapsed since a
front-panel calibration of the microwave spectrum analyzer was performed.

The microwave spectrum analyzer should be allowed to warm up for at least 30 minutes
before proceeding.

4. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

n Connect a BNC cable between the CAL OUTPUT and the RF INPUT.
n Press C-1 (INSTR PRESET), RECALL, 8. Adjust AMPTD CAL for a marker

amplitude reading of -10 dBm.
n Press RECALL, 9. Adjust FREQ ZERO for a maximum amplitude response.

5. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 2-93.

Option 011 only: Use the minimum loss adapter and Type N (f) to BNC (m) adapter.
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64. Harmonic Spurious Outputs, EIP 8591C and HP 85913 Option 010 or 011

6. Set the microwave spectrum analyzer controls as follows:

CENTER FREQUENCY . . . . . 10 MHz
SPAN . . . . 100 kHz
REFERENCE LEVEL . +5 dBm
RES BW . . . . . . . . . . . . . 30 kHz
LOG dB/DIV . . . . . . . . 10 dB

7. Set up the microwave spectrum analyzer by performing the following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

w Press PEAK SEARCH and SIGNAL TRACK (ON). Wait for the signal to be displayed at
center screen.

n Press PEAK SEARCH, CF STEP SIZE 10 MHz, CENTER FREQUENCY, then SIGNAL
TRACK (OFF).

n Press CENTER FREQUENCY and the step-up key to tune to the second harmonic. Press
PEAK SEARCH. Record the marker amplitude reading in Table  2-80 as the 2nd Harmonic
Level for the 10 MHz Tracking Generator Output Frequency.

n Perform this step only if the Tracking Generator Output Frequency is less than 600 MHz.
Press CENTER FREQUENCY and the step-up key to tune to the third harmonic. Press
PEAK SEARCH. Record the marker amplitude reading in ‘Ihble 2-80 as the 3rd Harmonic
Level for the 10 MHz Tracking Generator Output Frequency.

n Press MARKER (OFF).

8. Change the microwave spectrum analyzer center frequency to the next frequency listed in
Table 2-80, then repeat step 7. Note that the microwave spectrum analyzer frequency is
the same as the Tracking Generator Output Frequency (STEPSLZE  = TG FREQ).

liable 2-80. Harmonic Spurious Responses Worksheet

Tracking 2nd Harmonic 3rd Harmonic
Generator Level Level
Frequent y WW WW

10 MHz

100 MHz

300 MHz

850 MHz N/A

9. Locate the most positive 2nd Harmonic Level in l?able  2-80 and record as TR Entry 1 of the
performance verification test record.

10. Locate the most positive 3rd Harmonic Level in Table 2-80 and record as TR Entry 2 of the
performance verification test record.
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65. Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 010

65. Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 010
The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is tuned to
several different frequencies and the amplitude of the second and third harmonics relative to
the fundamental are measured at each frequency.

There are no related adjustment procedures for this performance verification test.

Equipment Required

Microwave spectrum analyzer
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Procedure

Note It is only necessary to perform Step 1 if more than two hours have elapsed
since a front-panel calibration of the microwave spectrum analyzer was
performed.

The microwave spectrum analyzer should be allowed to warm up for at least
30 minutes before proceeding.

1. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

n Connect a BNC cable between the CAL OUTPUT and the RF INPUT.

n Press 2 - 22 GHz  (INSTR PRESET), RECALL, 8. Adjust AMPTD CAL for a marker
amplitude reading of -10 dBm.

n Press RECALL, 9. Adjust FREQ ZERO for a maximum amplitude response.

n Press SHIFT, FREQUENCY SPAN to start the 30 second internal error correction routine.

n When the CALIBRATING! message disappears, press SHIFT, START FREQ to use the error
correction factors just calculated.

2. Connect the Type N cable between the RF OUT 50 Kl and INPUT 50 0 connectors on the
spectrum analyzer. See Figure 2-94.
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65. Harmonic Spurious Outputs,
HP 85933, HP 85943, EP 85953, and HP 85963 Option 010

M I CROWAVE
SPECTRUM ANALYZER

SPECTRUM ANALY

TYPE  N CABLE

Figure 2-94. Harmonic Spurious Outputs Test Setup

XD633

3. Press (-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

c-1 Band Lock G-2.9 Gz BAND 0
The HP 85943 does not need to be band locked.

Cm] TRACK GEN

SRC PWR ON OFF (ON)

TRACKING PEAK

- 5

Wait for the PEAKING message to disappear, then press the following keys:

SRC PWR ON OFF (ON) -1 m
(m) 300 m
(jsGL)

4. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 2-94.

5. Set the microwave spectrum analyzer controls as follows:

CENTER FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,300 kHz
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 kHz
REFERENCE LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +5 dBm
RES BW ................................................................................1 kHz
LOG dB/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 dB

6. Set up the microwave spectrum analyzer by performing the following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

a. Press PEAK SEARCH and SIGNAL TRACK (ON). Wait for the signal to be displayed at
center screen.

b. Press PEAK SEARCH, CF STEP SIZE 10 MHz, CENTER FREQUENCY, then SIGNAL
TRACK (OFF).

c. Press PEAK SEARCH, MKR/A +STP SIZE, MARKER A.
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65. Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, and HP 85963 Option 010

d. Press CENTER FREQUENCY and 0-J (step-up key) to tune to the second harmonic, then
press PEAK SEARCH. (If the center frequency is greater than 2.5 GHz,  press PRESEL
PEAK, then wait for the PEAKING! message to disappear.)

Record the marker amplitude reading in ‘Iable 2-81 as the 2nd Harmonic Level for the
300 kHz Tracking Generator Output Frequency.

e. Press @J (step-up key). If the Tracking Generator Output Frequency is less than 1 GHz.
Press PEAK SEARCH. (If the center frequency is greater than 2.5 GHz, press PRESEL
PEAK and wait for the PEAKING message to disappear.)

Record the marker amplitude reading in Table 2-81 as the 3rd Harmonic Level for the
300 kHz Tracking Generator Output Frequency.

f. Press MARKER (OFF).

7. Change the tracking generator and microwave spectrum analyzer frequency to the next
frequency listed in Table 2-81, then repeat step 6. Note that the microwave spectrum
analyzer frequency is the same as the Tracking Generator Output Frequency.

8. Locate the 2nd Harmonic Level for 9 kHz in Table  2-81 and record as TR Entry 1 of the
performance verification record.

9. Locate the most positive 2nd Harmonic Level in ‘Ihble  2-81 and record as TR Entry 2 of the
performance verification test record.

10. Locate the 2nd Harmonic Level for 1.4 GHz  in Table 2-81 and record as TR Entry 3 of the
performance verification test record.

11. Locate the 3rd Harmonic Level for 9 kHz in Table 2-81 and record as TR Entry 4 of the
performance verification record.

12. Locate the most positive 3rd Harmonic Level in ‘Iable 2-81 and record as TR Entry 5 of the
performance verification test record.

l&ble 2-81. Harmonic Spurious Responses Worksheet
1

Tracking 2nd Harmonic 3rd Harmonic
generator Level Level
‘requenc  y WW (dBc)

9kHz

25kHz

300kHz

100 MHz

300 MHz

900 MHz

1.4 GHz NIA
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66. Non-Harmonic Spurious Outputs,
HP 8591C and HP 85913 Option 010 or 011
The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is set to
several different output frequencies.

For each output frequency, several sweeps are taken on the microwave spectrum analyzer
over different frequency spans and the highest displayed spurious response is measured in
each span. Responses at the fundamental frequency of the tracking generator output or their
harmonics are ignored. The amplitude of the highest spurious response is recorded.

There are no related adjustments for this performance test.

Equipment Required

Microwave spectrum analyzer
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

Additional Equipment for Option 011:
Adapter, minimum loss
Cable, BNC, 75 D
Adapter, Type N (f) to BNC (m), 75 62

Procedure

1.

2.

3.

Connect the Type N cable between the RF OUT 50 9 and INPUT 50 61 connectors on the
spectrum analyzer. See Figure 2-95.

Option 011 only: Connect the 75 9 BNC cable between the RF OUT 75 62 and INPUT 75 D
on the spectrum analyzer.

Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[FREQUENCYJ  300 IIV1Hz)
(SPAN) ZERO SPAN

(Bw) RES BW AUTO MAN 30 m
(MKR)
[AUXCTRL_)  Track Gen

SRC PWR ON OFF (ON) -5 [dBm_)

Qption  011 only: Press (AUX],  Track Gen , SEC PWR ON OFF (ON), then enter
42 (XJ (+42 dBmV).

On the spectrum analyzer, press TRACKING PEAK , then wait for the PEAKING message to
disappear.
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66. Non-Harmonic Spurious Outputs, HP 8591C and FIP 85913 Option 010 or 011

Caution Use only 75 R cables, connectors, or adapters on the 75 61 input of an
Option 011 or damage to the input connector will occur.

SPECTRUM  ANALYZER

BNC
CABLE

41

ADAPTER

TYPE  N CABLE

SPECTRUM  ANALYZER

OUT 5Ofl(or  75n OP  ION 011)

TYPE  N CABLE
(OPTION  011: USE 75n BNC  CABLE)

---------
I * OPTION 011 ONLY’
L-- ------ 2

Figure 2-95. Non-Harmonic Spurious Outputs Test Setup

XC632

4. On the spectrum analyzer, press 0 m then CsGLJ

Option 011 only: Press 42.8 m (+42.8 dBmV)  then @X?i@J

It is only necessary to perform the next step if more than 2 hours have elapsed since a
front-panel calibration of the microwave spectrum analyzer has been performed.

The microwave spectrum analyzer should be allowed to warm up for at least 30 minutes
before proceeding.

5. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

n Connect a BNC cable between CAL OUTPUT and RF INPUT.
H Press (21 (INSTR PRESET), RECALL, 8. Adjust AMPTD CAL for a marker

amplitude reading of -10 dBm.
n Press RECALL, 9. Adjust FREQ ZERO for a maximum amplitude response.
n Press (SHIFT), [FREQUENCY SPAN ) to start the 30 second internal error correction routine.
n Press (SHIFT), (START FREQ]  to use the error correction factors just calculated.

6. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 2-95.

Option 011 only: Use the minimum loss adapter and Type N (f) to BNC (m) adapter.
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66. Non-Harmonic Spurious Outputs, HP 8591C and HP 85913 Option 010 or 011

Measuring Fundamental Amplitudes

7. Set the spectrum analyzer center frequency to the Fundamental Frequency listed in
‘Iable Z-82.

8. Set the microwave spectrum analyzer controls as follows:

SPAN . . . . . . . . . . 100 kHz
REFERENCE LEVEL . . . . . . . . +5 dBm
ATTEN  . . . . . . . . . . .20 dB

9. Set the microwave spectrum analyzer CENTER FREQUENCY to the Fundamental
Frequency listed in ‘lhble 2-82.

10. On the microwave spectrum analyzer, press PEAK SEARCH. Press MARKER -REF LVL.
Wait for another sweep to finish.

11. Record the microwave spectrum analyzer marker amplitude reading in ‘Ihble 2-82 as the
Fundamental Amplitude.

12. Repeat steps 8 through 11 for all Fundamental Frequency settings in Table 2-82.

‘Ihble 2-82. Fundamental Response Amplitudes Worksheet

Fundamental
Frequent  y

Fundamental
Amplitude

@ml

10 MHz

900 MHz

1.8 GHz

Measuring Non-Harmonic Responses

13. On the spectrum analyzer, set the center frequency to 10 MHz.

14. Set the microwave spectrum analyzer START FREQ, STOP FREQ, and RES BW as indicated
in the first row of ‘Ihble 2-83.

15. Press SINGLE on the microwave spectrum analyzer and wait for the sweep to finish. Press
PEAK SEARCH.

16. Verify that the marked signal is not the fundamental or a harmonic of the fundamental by
performing the following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

a. Divide the marker frequency by the fundamental frequency (the spectrum analyzer
center frequency setting). For example, if the marker frequency is 30.3 MHz and the
fundamental frequency is 10 MHz, dividing 30.3 MHz by 10 MHz yields 3.03.

b. Round the number calculated in step a the nearest whole number. In the example
above, 3.03 should be rounded to 3.

c. Multiply the fundamental frequency by the number calculated in step b. Following the
example, multiplying 10 MHz by 3 yields 30 MHz.
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66. Non-Harmonic Spurious Outputs, HP 8591C and HP 85913 Option 010 or 011

d. Calculate the difference between the marker frequency and the frequency calculated in
step c above. Continuing the example, the difference would be 300 kHz.

e. Due to span accuracy uncertainties in the microwave spectrum analyzer, the marker
frequency might not equal the actual frequency. Given the marker frequency, check if
the difference calculated in step d is within the appropriate tolerance:

For marker frequencies <5 MHz, tolerance = f200 kHz
For marker frequencies ~55 MHz, tolerance = 5750 kHz
For marker frequencies >55 MHz, tolerance = f10 MHz

f. If the difference in step d is within the indicated tolerance, the signal in question is the
fundamental signal (if the number in step b = 1) or a harmonic of the fundamental (if
the number in step b >l). This response should be ignored.

17. Verify that the marked signal is a true response and not a random noise peak by pressing
SINGLE to trigger a new sweep and press PEAK SEARCH. A true response will remain at
the same frequency and amplitude on successive sweeps but a noise peak will not.

If the marked signal is not the fundamental or a harmonic of the fundamental (see step 16)
and is a true response (see step 17), proceed with step 20.

18. If the marked signal is either the fundamental or a harmonic of the fundamental (see step
16) or a noise peak (see step 17), move the marker to the next highest signal by pressing
SHIFT, PEAK SEARCH. Repeat step 16.

The following step is only performed if the marker signal is not the fundamental or
harmonic of the funo!amental  and is a true response.

19. Calculate the difference between the amplitude of marked signal and the Fundamental
Amplitude as listed in ‘Iable 2-82.

For example, if the Fundamental Amplitude for a fundamental frequency of 10 MHz is
+ 1.2 dBm and the marker amplitude is -40.8 dBm, the difference is -42 dBc.

Record this difference as the Non-Harmonic Response Amplitude for the appropriate
spectrum analyzer center frequency and microwave spectrum analyzer start and stop
frequency settings in ‘Iable 2-83.

Non-Harmonic Amplitude = Marker Amplitude - Fundamental Amplitude

20. If a true non-harmonic spurious response is not found, record “NOISE” as the
Non-Harmonic Response Amplitude in Table 2-83 for the appropriate spectrum analyzer
center frequency and microwave spectrum analyzer start and stop frequency settings.

21. Repeat steps 15 through 20 for the remaining microwave spectrum analyzer settings for
start frequency, stop frequency, and resolution bandwidth; and for the spectrum analyzer
center frequency setting of 10 MHz.

22. Repeat steps 14 through 21 with the spectrum analyzer center frequency set to 900 MHz.

23. Repeat steps 14 through 21 with the spectrum analyzer center frequency set to 1.8 GHz.

24. Locate in Iable 2-83 the most-positive Non-Harmonic Response Amplitude. Record
this amplitude as the Highest Non-Harmonic Response Amplitude in TR Entry 1 of the
performance verification test record.
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66. Non-Harmonic Spurious Outputs, HP 8591C and HP 85913 Option 010 or 011

‘Ihble  2-83. Non-Harmonic Responses Worksheet

Microwave Spectrum Analyzer Setting!

Start

Freq

[MHz)

0.1’

5.0

55

1240

stop

Freq

(MHz)

5.0

55

1240

1800

Resolution

Bandwidth

10 kHz

100 kHz

1 MHz

1 MHz

s
T

Non-Harmonic Response I

at 10 MHz

Center

Freq

nplitude (dBc)

at 900 MHz at 1.8 GHz

Center Center

fieq fieq

* Option 011: Set the START FREQ to 1 MHz.
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67. Non-Harmonic Spurious Outputs,
HP 85933, HP 8594E, HP 85953, HP 85963 Option 010

67. Non-Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010
The tracking generator output is connected to the spectrum analyzer input and the tracking
is adjusted at 300 MHz for a maximum signal level. The tracking generator output is then
connected to the input of a microwave spectrum analyzer. The tracking generator is tuned to
several different frequencies, then the amplitude of the second and third harmonics relative to
the fundamental are measured at each frequency.

For each output frequency, several sweeps are taken on the microwave spectrum analyzer
over different frequency spans and the highest displayed spurious response is measured in
each span. Responses at the fundamental frequency of the tracking generator output or its
harmonics are ignored; they are tested in the “Harmonic Spurious Responses” performance
verification test. The amplitude of the highest spurious response is recorded.

There are no related adjustments for this performance verification test.

Equipment Required

Microwave spectrum analyzer
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

MI CROWAVE
SPECTRUM  ANALYZER

SPECTRUM  ANALYZER

D634

Figure 2-96. Non-Harmonic Spurious Outputs Test Setup
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67. Non-Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

Procedure
It is only necessary to perform step 1 if more than 2 hours have elapsed since a front-panel
calibration of the microwave spectrum analyzer has been perfomzed.

The microwave spectrum analyzer should be allowed to warm up for at least 30 minutes before
proceeding.

1. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

n Connect a BNC cable between CAL OUTPUT and RF INPUT.

w Select the 2 - 22 GHz  band, then press INSTR PRESET, RECALL, 8. Adjust AMPTD CAL
for a marker amplitude reading of -10 dBm.

n Press RECALL, 9. Adjust FREQ ZERO for a maximum amplitude response.

n Press SHIFT, FREQUENCY SPAN to start the 30 second internal error correction routine.

n When the CALIBRATING! message disappears, press SHIFT, START FREQ to use the error
correction factors just calculated.

2. Connect the Type N cable between the RF OUT 50 0 and INPUT 50 9 connectors on the
spectrum analyzer. See Figure 2-96.

3. Press [PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

[ F R E Q U E N C Y ]  Band Lock O-2.9 Gz BAND 0
The HP 85943 does not need to be band locked.

Isw) RES BW AUTO MAN 300
IIVIKR]
CAUXCTRL) TRACK GEM SRC PWR ON OFF (ON)-5@iiYJ

TRACKING PEAK

Wait for the PEAKING message to disappear, then press the following keys:

SRC PWR ON OFF (ON)-l(dBm)
(SGL]

4. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT as shown in Figure 2-96.

Measuring Fundamental Amplitudes

5. Set the spectrum analyzer center frequency to the Fundamental Frequency listed in
Table 2-84.

6. Set the microwave spectrum analyzer controls as follows:

SPAN . . . . . . . . . . 100 kHz
REFERENCE LEVEL . . . . +5 dBm
ATTEN  . . . . . . .20 dB
LOG dB/DIV . . . . . 10 dB
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67. Non-Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

7. Set the microwave spectrum analyzer CENTER FREQUENCY to the Fundamental
Frequency listed in Table  2-84.

8. On the microwave spectrum analyzer, press PEAK SEARCH. If the marker frequency
is greater than 2.5 GHz,  press PRESEL PEAK and wait for the PEAKING! message to
disappear. Press MARKER +REF  LVL. Wait for another sweep to finish.

9. Record the microwave spectrum analyzer marker amplitude reading in Table 2-84 as the
Fundamental Amplitude.

10. Repeat steps 5 through 9 for all Fundamental Frequency settings in Table 2-84.

‘&ble 2-84. Fundamental Response Amplitudes Worksheet

Fundamental
Frequency

Fundamental
Amplitude

@ml

9 kHz

1.5 GHz

2.9 GHz

Measuring Non-Harmonic Responses

11. On the spectrum analyzer, set the center frequency to 9 kHz.

12. Set the microwave spectrum analyzer START FREQ, STOP FREQ, and RES BW as indicated
in the first row of ‘Ihble 2-85.

13. Press SINGLE on the microwave spectrum analyzer and wait for the sweep to finish. Press
PEAK SEARCH. If the marker frequency is greater than 2.5 GHz,  press PRESEL PEAK and
wait for the PEAKING! message to disappear.

14. Verify that the marked signal is not the fundamental or a harmonic of the fundamental by
performing the following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

a. Divide the marker frequency by the fundamental frequency (the spectrum analyzer
center frequency setting). For example, if the marker frequency is 26.5 kHz and the
fundamental frequency is 9 kHz, dividing 26.5 kHz by 9 kHz yields 2.944.

b. Round the number calculated in step a the nearest whole number. In the example
above, 2.944 should be rounded to 3.

c. Multiply the fundamental frequency by the number calculated in step b. Following the
example, multiplying 9 kHz by 3 yields 27 kHz.

d. Calculate the difference between the marker frequency and the frequency calculated in
step c above. Continuing the example, the difference would be 500 Hz.

e. Due to span accuracy uncertainties in the microwave spectrum analyzer, the marker
frequency might not equal the actual frequency. Given the marker frequency, check if
the difference calculated in step d is within the appropriate tolerance:

For marker frequencies <5 MHz, tolerance = f200 kHz
For marker frequencies ~55 MHz, tolerance = f750 kHz
For marker frequencies >55 MHz, tolerance = f10 MHz
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67. Non-Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

f. If the difference in step d is within the indicated tolerance, the signal in question is the
fundamental signal (if the number in step b = 1) or a harmonic of the fundamental (if
the number in step b >l). This response should be ignored.

15. Verify that the marked signal is a true response and not a random noise peak by pressing
SINGLE to trigger a new sweep and press PEAK SEARCH. A true response will remain at
the same frequency and amplitude on successive sweeps but a noise peak will not.

If the marked signal is not the fundamental or a harmonic of the fundamental (see step 14)
and is a true response (see step 15), proceed with step 17.

16. If the marked signal is either the fundamental or a harmonic of the fundamental (see step
14) or a noise peak (see step 15), move the marker to the next highest signal by pressing
SHIFT, PEAK SEARCH. Repeat step 14.

The following step is only performed if the marker signal is not the fundamental or
harmonic of the fundamental and is a true response.

17. Calculate the difference between the amplitude of marked signal and the Fundamental
Amplitude as listed in ‘Ihble  2-84.

For example, if the Fundamental Amplitude for a fundamental frequency of 9 kHz
is + 1.2 dBm and the marker amplitude is -30.8 dBm, the difference is -32 dBc.

Record this difference as the Non-Harmonic Response Amplitude for the appropriate
spectrum analyzer center frequency and microwave spectrum analyzer start and stop
frequency settings in Table 2-85.

Non-Harmonic Amplitude = Marker Amplitude - Fundamental Amplitude

18. If a true non-harmonic spurious response is not found, record “NOISE” as the
Non-Harmonic Response Amplitude in ‘Iable 2-85 for the appropriate spectrum analyzer
center frequency and microwave spectrum analyzer start and stop frequency settings.

19. Repeat steps 14 through 19 for the remaining microwave spectrum analyzer settings for
start frequency, stop frequency, and resolution bandwidth; and for the spectrum analyzer
center frequency setting of 9 kHz.

20. Repeat steps 12 through 18 with the spectrum analyzer center frequency set to 1.5 GHz.

21. Repeat steps 12 through 18 with the spectrum analyzer center frequency set to 2.9 GHz.

22. Locate in Table 2-85 the most-positive Non-Harmonic Response Amplitude for the
microwave spectrum analyzer STOP frequency settings of less than or equal to 2000 MHz.
Record this amplitude as the Highest Non-Harmonic Response Amplitude 12000 MHz as
TR Entry 28-l of the performance verification test record.

23. Locate in Table  2-85 the most-positive Non-Harmonic Response Amplitude for the
microwave spectrum analyzer START frequency settings of greater than or equal to
2000 MHz. Record this amplitude as the Highest Non-Harmonic Response Amplitude
>2000  MHz as TR Entry 28-2 of the performance verification test record.
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67. Non-Harmonic Spurious Outputs,
HP 85933, HP 85943, HP 85953, HP 85963 Option 010

Bble 2-85. Non-Harmonic Responses Worksheet

Microwave Spectrum Analyzer Settings Non-Harmonic Response
Amplitude (d&z)

start stop Resolution at 9 kHz at 1.5 GHz at 2.9 GHz

Freq Freq Bandwidth Center Center Center

(MHz) (MHz) Frequency Frequency Frequency

0.003’ 0.2 3 kHz

0.2 5.0 30 kHz

5.0 55 100 kHz

55 1240 1 MHz

1240 2000 1 MHz

2000 2900 1 MHz

m., ..-... “..
* Adjust start frequency until the LO is just OII me lex sme OI tne screen.
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68. Tracking Generator Feedthrough,
HP 8591C and HP 85913 Option 010 or 011
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. The tracking generator output is terminated
and set for 0 dBm output power (maximum output power). The spectrum analyzer input is also
terminated. The noise level of the spectrum analyzer is then measured at several frequencies.

There are no related adjustments for this performance test.

Equipment Required

50 Q Termination (two required)
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Cable, Type N (m) to BNC (f)

Additional Equipment for Option 011:

Termination, 75 0, Type N (m) (two required)
Cable, BNC, 75 61
Adapter, Type N (f) to BNC (m), 75 D (two required)

Caution Use only 75 61 cables, connectors, or adapters on the 75 D input of an
Option 011 or damage to the input connector will occur.

S P E C T R U M  A N A L Y Z E R

500 T E R M I N A T I O N CABLE 5011  T E R M I N A T I O N
(OPTION 011 USE  75R TERMINATION) (OPTION 011 (OPTION 011 USE  75fi TERMINATION)

USE  75R BNC XC633

CABLE)

Figure 2-97. Tracking Generator Feedthrough Test Setup
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68. Tracking Generator Feedthrough, HP 8591C and HP 85913 Option 010 or 011

Procedure

1. Connect the Type N cable between the RF OUT 50 bl and INPUT 50 62 connectors on the
spectrum analyzer. See Figure 2-97.

Option 011 only: Connect the 75 62 BNC cable between the RF OUT 75 61 and INPUT 75 D
connectors on the spectrum analyzer.

2. Press (PRESET] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

(FREQUENCY)  300 (MHz)

B-M K R

(jjj Track Gen

SRC PWR OM OFF (ON) -5 m

Option 011 only: Press (jj], Track Gen , SRC PWR ON OFF , then enter 42 m
(+42 dBmV).

3. On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

4. Connect the CAL OUTPUT to the INPUT 50 0.

Option 011 only: Connect the CAL OUTPUT to the INPUT 75 Q.

5. Set the spectrum analyzer by pressing the following keys:

(jiiKE%- -20 Idem)

Q&ion 011 only: Press (AMPLITUDE) +28.75 IdBmV).

ATTEN AUTO MAN OIde]

ISPAN)  100
[PEAK S E A R C H )

[MKRj MK TRACK OM OFF (ON)
ISPAN)  100 m

6.

Wait for the AUTO ZOOM message to disappear, then set the spectrum analyzer as follows:

(swl VID BW AUTO MAN 30 [Hz)

C-1 MK TRACK ON OFF (OFF)

Press (SGL], wait for the completion of a new sweep, then press CPEAK  SEARCH).

Subtract the MKR amplitude reading from -20 dBm, then enter the result in the spectrum
analyzer as the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21  dB.

-20 dBm - (-20.21 dBm) = +0.21  dB

Example for 0ption 011:

If the marker reads 26.4 dBmV, enter +2.35 (dB)

28.75 dBmV  - 26.4 dBmV = 2.35 dB

Then press the following spectrum analyzer keys:

I-1 More 1 of 3 REF LVL OFFSET (enter calculated value)
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68.

7.

Tracking Generator Feedthrough, HP 8591C and HP 85913 Option 010 or 011

Connect one 50 62 termination to the spectrum analyzer INPUT 50 Q and another to the
tracking generator’s RF OUT 50 Q.

8.

9.

Q&km 011 only: Connect one 75 Q termination to the spectrum analyzer INPUT 75 D and
another to the tracking generator’s RF OUT 75 0.

Press [AUXCTRL), Track Gen , then SRC PWR ON OFF (OFF).

Set the spectrum analyzer by pressing the following keys:

10.

Option 011 only: Press [AMPLITUDE] + 38.75 CdBmV).)

[ A U T O  C O U P L E ]  VID BW AUTO MAN (AUTO)

(MKR)  More 1 of 2 MARKER ALL OFF

[TRIG) SWEEP CONT SGL (CONT)

Press the following spectrum analyzer keys:

[ P E A K  S E A R C H ]

C-1 MK TRACK ON OFF (ON)

[MKR- MARKER -+REF LVL
(SPAN)2INIHz)

Wait for the AUTO ZOOM message to disappear, then press [MKR) MK TRACK ON OFF
(OFF).

11. Press [FREQUENCY] and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then set the spectrum analyzer as follows:

ISPAN) 500
[AMPLITUDE) -50 m

0ption 011 only: Press (AMPLITUDE] -1.25 (dBmV1.

csw] VID BW AUTO MAN 30 IHZ)

12. Press [AUX], Track Gen , SRC PWR ON OFF (ON), and enter 0 Idem_].

0ption 011 only: Press [AUXJ Track Gen , SRC PWR ON OFF (ON), and enter
42.8 m (+42.8  dBmV).

13. Press C-1, then wait for completion of a new sweep. Press c-1,
DSP LINE ON OFF (ON).

14. Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Record the display line amplitude setting in Table  2-86 as the noise level
at 1 MHz.

15.

16.

Repeat steps 13 and 14 for the remaining Tracking Generator Output Frequencies
(spectrum analyzer center frequency) listed in Table 2-86.

In ‘Iable 2-86, locate the most positive Noise Level Amplitude. Record this amplitude as
TR Entry 1 of the performance verification test record.
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68. Tracking Generator Feedthrough, HP 85916 and HP 85913 Option 010 or 011

‘Ihble 2-86. TG Feedthrough Worksheet

hacking Generator Noise Level Amplitudr
Output Frequency (dbm or dBmV)

1MHz

20MHz

50 MHz

100 MHz

250 MHz

400 MHz

550 MHz

700 MHz

850 MHz

1000 MHz

1150MHz

1300 MHz

1450 MHz

1600 MHz

1750MHz
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69. Tracking Generator Feedthrough,
HP 85943 Option 010
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. The tracking generator output is terminated
and set for 1 dBm output power (maximum output power). The spectrum analyzer input is also
terminated. The noise level of the spectrum analyzer is then measured at several frequencies.

There are no related adjustments for this performance verification test.

Equipment Required

Termination, 50 D (two required)
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Cable, Type N (m) to BNC (f)

SPECTRUM ANALYZER

L’
II ,)

RF OUT 1 IINPUT  d

50R I , 5ofl

4 L
--. I---Y

TERM%tT  ION h _yuBLE 6 TERhd%fT  I O N
XD635

Figure 2-98. Tracking Generator Feedthrough Test Setup

Procedure
1. Connect the Type N cable between the RF OUT 50 Q and INPUT 50 Q connectors on the

spectrum analyzer. See Figure 2-98.

2. Press lj?Z’Z7) on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

@?EmiFT)  300 (MHz)
(SPAN)00
Isw] RES BW AUTO MAN 30 m

IfvlKRl
[AUX- TRACK GEM

SRC PWR ON OFF (ON) -5 m

3. On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

4. Connect the CAL OUTPUT to the INPUT 50 0.
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5.

6.

7.

8.

9.

10.

69. Tracking Generator Feedthrough, HP 85943 Option 010

Set the spectrum analyzer by pressing the following keys:

(SPAN) 100
CAMPLITUDE)  REF LVL -20 m

ATTEN  AUTO MAN 0 @
[ P E A K  S E A R C H ]

[MKR] MK TRACK ON OFF (ON)
ISPAN]  100 IkHz)

Wait for the AUTO ZOOM message to disappear, then set the spectrum analyzer as follows:

Isw] VID BW AUTO MAN 30 (Hz)

(j-1 MK TRACK ON OFF (OFF)

Press CSGLSWP),  wait for the completion of a new sweep, then press [PEAK SEARCH].

Subtract the MKR amplitude reading from -20 dBm, then enter the result in the spectrum
analyzer as the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21 dB.

-20 dBm - (-20.21 dBm) = +0.21  dB

Press the following spectrum analyzer keys:

AMPLITUDE]  More 1 of 3 REF LVL OFFSET (enter calculated value)

Connect one 50 D termination to the spectrum analyzer INPUT 50 D and another to the
tracking generator RF OUT 50 0.

Press [AUX],  Track Gen , then SRC PWR ON OFF (OFF).

Set the spectrum analyzer by pressing the following keys:

F R E Q U E N C Y ]  0 @

blO@
(AMPLITUDE) REF LVL -10 m

m MARKER 1 ON OFF (OFF)

[AUTO COUPLE] VID BW AUTO MAN (AUTO)

ITRIG)  SWEEP CONT SGL (CONT)

Press the following spectrum analyzer keys:

CPEAK  S E A R C H )

[MKRFCTN)  MK TRACK ON OFF (ON)

l-j-j] MARKER --+REF  LVL
ISPAN_)  800 (GJ

Wait for the AUTO ZOOM message to disappear, then press (j-1 MK TRACK ON OFF
[OFF).
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11. Press (FREQUENCY] and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then set the spectrum analyzer as follows:

ISPAN)  500
CAMPLITUDE)  REF LVL -50 m

m RES BW AUTO MAN 1 IkHz)

VID BW AUTO MAN 300

(TRACE] More 1 of 3 DETECTOR SMP PK (SMP)

12. Press C-1, TRACK GEM , SRC PWR ON OFF (ON), then enter -1 m.

13. Press [SGLSWP),  then wait for completion of a new sweep. Press [DISPLAY),
DSP LINE ON OFF (ON).

14. Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Record the display line amplitude setting in Table 2-87 as the noise level
at 400 kHz.

15. Repeat steps 13 and 14 for the remaining Tracking Generator Output Frequencies
(spectrum analyzer center frequency) listed in Table 2-87.

16. In Table  2-87, locate the most positive Noise Level Amplitude from 400 kHz to 5 MHz.
Record this amplitude as TR Entry 1 of the performance verification test record.

17. In lable 2-87, locate the most positive Noise Level Amplitude from 5 MHz to 2900 MHz.
Record this amplitude as TR Entry 2 of the performance verification test record.

lhble 2-87. TG Feedthrough Worksheet

bwking  Generator
Output Frequency

Noise Level
Amplitude

W9

400kHz

500kHz

1MHz

20 MHz

50 MHz

100MHz

250 MHz

400 MHz

550 MHz

700 MHz

850 MHz

h-acking Generator
Output Frequency

1000 MHz

1150 MHz

1300 MHz

1450 MHz

1600 MHz

1750 MHz

2000 MHz

2300 MHz

2600 MHz

2900 MHz

Noise Level
Amplitude

(de)
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70. Tracking Generator Feedthrough,
HP 85933, HP 85953, and HP 85963 Option 010
The tracking generator output is connected to the spectrum analyzer input and the tracking is
adjusted at 300 MHz for a maximum signal level. The tracking generator output is terminated
and set for -1 dBm output power (maximum output power). The spectrum analyzer input
is also terminated. The noise level of the spectrum analyzer is then measured at several
frequencies.

There are no related adjustments for this performance verification test.

Equipment Required

Termination, 50 Q (two required)
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Cable, Type N (m) to BNC (f)

S P E C T R U M  A N A L Y Z E R

son  I , 500

TERM:i:TION  j$;ju;i-b  TER,:“,:TlON

Figure 2-99. Tracking Generator Feedthrough Test Setup

Procedure

AD635

1. Connect the Type N cable between the RF OUT 50 D and INPUT 50 62 connectors on the
spectrum analyzer. See Figure 2-99.

2. Press [RES] on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

( F R E Q U E N C Y ]  Band  Lock
FREQUENCY]  300 INIHz)

Isw] RES BW AUTO MAN

(AUX] TRACK GEM

SRC PWR ON OFF (ON) -

O-2.9 Gz

30 @

-5 m

3. On the spectrum analyzer, press TRACKING PEAK . Wait for the PEAKING message to
disappear.

4. Connect the CAL OUTPUT to the INPUT 50 0.
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5. Set the spectrum analyzer by pressing the following keys:

(SPAN) low
[AMPLITUDEI)  REF LVL -20 m

ATTEN  AUTO MAN 0 a
[ P E A K  S E A R C H )

C-1 MK TRACK ON OFF (ON)
ISPAN)  100 (kHz)

Wait for the AUTO ZOOM message to disappear, then set the spectrum analyzer as follows:

m VID BW AUTO MAN 30 a

(j-1 MK TRACK ON OFF (OFF)

6. Press [SGLSWPI),  wait for the completion of a new sweep, then press [PEAK SEARCH).

Subtract the MKR amplitude reading from -20 dBm, then enter the result in the spectrum
analyzer as the REF LVL OFFSET. For example, if the marker reads -20.21 dBm, enter
+0.21 dB.

-20 dBm - (-20.21 dBm) = +0.21  dB

Press the following spectrum analyzer keys:

(AMPLITUDE]  More 1 of 3 REF LVL OFFSET (enter calculated value)

7. Connect one 50 D termination to the spectrum analyzer INPUT 50 D and another to the
tracking generator RF OUT 50 0.

8. Press CAUXj, Track Gen , then SRC PWR ON OFF (OFF).

9. Set the spectrum analyzer by pressing the following keys:

F R E Q U E N C Y )  0 IHz)

hIO@
CAMPLITUDE)  REF LVL -10 m

(MKR)  MARKER 1 ON OFF (OFF)

[AUTO COUPLE] VID BW AUTO MAN (AUTO)

@iFJ SWEEP CONT SGL (CONT)

10. Press the following spectrum analyzer keys:

[ P E A K  S E A R C H )

(jj- MK TRACK ON OFF (ON)

(MKR- MARKER --+REF  LVL
ISPAN)  800 IkHz)

Wait for the AUTO ZOOM message to disappear, then press C-1 MK TRACK ON OFF
(OFF).
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11. Press (FREQUENCY] and adjust the center frequency until the LO feedthrough peak is on the
left-most graticule line, then set the spectrum analyzer as follows:

ISPAN) 50 IkHz)
C-1 REF LVL -50 m

(EiVJ  RES BW AUTO MAN 1 (kHz)

VID 3W AUTO MAN 300

t-1 More 1 of 3 DETECTOR SMPL PK

12. Press l-1, TRACK GEM , SRC PWR ON OFF (ON), then enter -1 m.

13. Press C-1, then wait for completion of a new sweep. Press (DISPLAYI),
DSP LINE ON OFF (ON).

14. Adjust the display line so that it is centered on the average trace noise, ignoring any
residual responses. Record the display line amplitude setting in Table 2-88 as the noise level
at 400 kHz.

15. Repeat steps 13 and 14 for the remaining Tracking Generator Output Frequencies
(spectrum analyzer center frequency) listed in Table 2-88.

16. In Table 2-88, locate the most positive Noise Level Amplitude. Record this amplitude as
TR Entry 1 of the performance verification test record.

l’racking Generato]
Output Frequdncy

400kHz

500kHz

1 MHz

20 MHz

50MHz

100 MHz

250MHz

400 MHz

550MHz

700 MHz

850 MHz

‘Ihble 2-88. TG Fee!dtlhrough Worksheet

Noise Level
Amplitude

(W

hacking Generator
Output Frequency

1 0 0 0 MHz

1150 MHz

1300 MHz

1450 MHz

1600 MHz

1750 MHz

2000 MHz

2300 MHz

2600 MHz

2900 MHz

Noise Level
Amplitude

(dW
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7 1. Tracking Generator LO Feedthrough Amplitude,
HP 85933, HP 85943, HP 85953, and HP 8596E Option 010
The tracking generator output is connected to the spectrum analyzer INPUT 50 D and the
tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator output
is then connected to the input of a microwave spectrum analyzer. The tracking generator is
tuned to several different frequencies and the LO Feedthrough is measured at the frequency
extremes of the LO.

There are no related adjustment procedures for this performance verification test.

Equipment Required
Microwave spectrum analyzer
Cable, Type N, 62 cm (24 in)
Cable, BNC, 23 cm (9 in)
Adapter, Type N (m) to BNC (f)

M I CRWAVE
S P E C T R U M  A N A L Y Z E R

E C T R U M  A N A L Y Z E R

CAL  OlJT  1 \ RF INPUT
I-------,

A D A P T E R
XD636

Figure 2-100. LO Feedthrough Amplitude Test Setup

Procedure
It is only necessary to perform step 1 if mare  than 2 hours have elapsed since a front-panel
calibration of the microwave spectrum analyzer has been performed.

The microwave spectrum analyzer should be allowed to warm up for at least 30 minutes before
proceeding.

1. Perform a front-panel calibration of the microwave spectrum analyzer by performing the
following steps:

Note that the following steps are for an HP 8566A/B  microwave spectrum analyzer, the
steps may be different if you are using another microwave spectrum analyzer.

a. Connect a BNC cable between CAL OUTPUT and RF INPUT.

b. Press 2 - 22 GHz  (INSTR PRESET), RECALL, 8. Adjust AMPTD CAL for a
marker-amplitude reading of -10 dBm.

c. Press RECALL, 9. Adjust FREQ ZERO for a maximum amplitude response.

d. Press SHIFT, FREQUENCY SPAN to start the 30 second internal error correction routine.

e. After the CALIBRATING! message disappears, press SHIFT, START FREQ to use the error
correction factors just calculated.
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2. Connect the Type N cable between the RF OUT 50 9 and INPUT 50 9 connectors on the
spectrum analyzer. See Figure 2-100.

3. Press [PRESET)  on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

c-1 Band Lack O-2.9 Gz BAND 0
The HP 85943 does not need to be band locked.

(EiVJ RES BW AUTO MAN 3Oa
(MKR)
[AUXj TRACK GEM SRC PWR ON OFF (ON)-5@

4. Press TRACKING PEAK , then wait for the PEAKING! message to disappear.

5. Press the following spectrum analyzer keys:

SRC PWR ON OFF (ON) -1 m
~fEEmiFjS@
[sGL)

6. Connect the Type N cable from the tracking generator output to the microwave spectrum
analyzer RF INPUT. See Figure 2-100.

7. Set the microwave spectrum analyzer controls as follows:

CENTER FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3.9217 GHz
SPAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 kHz
REFERENCE LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 dBm
RES BW ................................................................................1 kHz
LOG dB/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 dB

8. On the microwave spectrum analyzer, press PEAK SEARCH and SIGNAL TRACK (ON), then
wait for the signal to be displayed at center screen. Press SIGNAL TRACK (OFF).

9. On the microwave spectrum analyzer, press PEAK SEARCH, PRESEL PEAK, then wait for
the PEAKING ! message to disappear.
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10. Record the microwave spectrum analyzer marker amplitude in Table 2-89 as the LO
Feedthrough Amplitude for 3.9217 GHz.

11. Repeat steps 8 through 10 for the remaining Spectrum Analyzer CENTER FREQ and
Microwave Spectrum Analyzer CENTER FREQUENCY settings listed in Table 2-89.

12. Locate in Table 2-89 the LO Feedthrough Amplitude with the greatest amplitude 9 kHz to
1.5 GHZ, then record the amplitude as TR Entry 1 of the performance verification test
record.

13. Locate in ‘fable 2-89 the LO Feedthrough Amplitude for 2.9 GHz,  then record the amplituc
as TR Entry 2 of the performance verification test record.

‘I&ble 2-89. LO Feedthrough Amplitude

Spectrum Analyzer
CENTERFREQUENCk

9 kHz

70 MHz

150 MHz

1.5 GHz

2.9 GHz

Microwave Spectrum Analyze]
CENTERFREQUENCY

3.9214 GHz

3.9914 GHz

4.0714 GHz

5.4214 GHz

6.8214 GHz

3e
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72. CISPR Pulse Response,
HP 8590 E-Series Option 103
This CISPR Pulse Response measurement is made using a pulsed RF input signal rather than a
pulse signal because the equipment is readily available, easily calibrated, and flexible in use.
Pulsed RF setup considerations as well as the relationship between the two techniques are
explained in Application Note 150-2.

The CISPR Pulse Response test measures the spectrum analyzer quasi-peak detector receiver
system’s response to a pulsed RF input signal relative to that of a CW input signal and as
a function of pulse repetition frequency. The output of the synthesizer/level generator is
modulated by the pulse generator using the pulse modulator to yield the pulsed RF signal. The
output of the pulse modulator is connected to the input of the device under test (DUT) with a
BNC cable through a 3 dB attenuator. The 3 dB attenuator provides a controlled source match.
Amplitude accuracy is ensured by measuring the output signal of the 3 dB attenuator using the
power meter with the pulse modulator dc biased to provide a CW signal. This measured CW
amplitude also corresponds to the burst amplitude of the pulsed RF input signal when the pulse
modulator is appropriately driven.

The system is tested, through the 9 kHz and 120 kHz EM1 bandwidth filters with a pulse
repetition frequency (PRF) corresponding to CISPR specifications. (Additional steps are
included to test the 200 Hz EM1 bandwidth filter for spectrum analyzers equipped with Option
130.) The required CW amplitude for the tests are calculated based on the device under
test’s impulse bandwidth, the pulse width of the pulsed RF, and the CISPR specified spectral
intensity.

There are no related adjustment procedures for this performance test.

Equipment

Pulse generator
Synthesizer/level generator
Power meter
Power sensor, 100 kHz to 1800 MHz
Attenuator, 3 dB
Modulator, TeleTech
Quasi-peak detector driver
Cable, BNC, 122 cm (48 in) (three required)
Adapter, Type N (m) to BNC (f)
Adapter, Type N (f) to Type N (f)
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Procedure
Be sure the quasi-peak detector driver (DLP) is installed before performing this procedure.

Input Amplitude Calibration
1. Zero and Calibrate the power meter and 100 kHz to 1800 MHz power sensor, as described in

the power meter operation manual.

POWER METER
PULSE GENERATOR

1
iES I ZER/LEVEL

I7 ~
XNERATOR

6’
\

,

ATTENUATOR
OUTPUT A

POWER SENSOR ADAPTER

l-l
OUT  SW IN

MODULATOR

Figure 2-101. Input Amplitude Calibration Test Setup

XC634

2. Connect the equipment as shown in Figure 2-101.

3. Press RECALL 0 on the pulse generator to preset the pulse generator. To bias the
modulator on, set the pulse generator to the following settings:

Parameters:

LEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 ns
TRE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ns
HIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +2V
LOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +1.8 V
D E L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O n  s

Output Mode: Enabled

Channel A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 9
Channel A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .NORM

4. Press STORE 1 on the pulse generator to store the settings in storage register 1.

5. Set the synthesizer/level generator to the following settings:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 MHz
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 3  dBm

6. Set the power meter to the following settings:

MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dBm
CAL FACTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . power sensor Ref Cal Factor for 50 MHz

7. Adjust synthesizer/level generator power level for a -6.99 dBm (f0.03) reading on the
power meter.

2-334  Performance Verification Tests



72. CISPR Pulse Response, HP 8590 E-Series Option 103

8. Record the synthesizer/level generator amplitude setting in Table 2-90 under Reference
Amplitude at 50 MHz for the 200 Hz, 9 kHz and 120 kHz EM1 bandwidths. Calculate the
Required Amplitude for the 200 Hz, 9 kHz and 120 kHz resolution bandwidths using the
following formula:

Reference Amplitude at 50 MT&z + Amplitude Oflset = Required Amplitude

Note that the reference amplitude is the same for the 9 kHz,120  kHz, and 200 Hz filters.

9. Enter the calculated 200 Hz, 9 kHz and 120 kHz Required Amplitude values in %ble 2-90.

10. On the synthesizer/level generator, press STORE 1 to store the previous setting of the
synthesizer/level generator in storage register 1.

Isolation Check

S P E C T R U M  A N A L Y Z E R P U L S E  G E N E R A T O R S Y N T H E S I Z E R / L E V E L
G E N E R A T O R

IC1JT

MODULATOR
XC635

Figure 2-102. Isolation Check Test Setup

11. Connect the equipment as shown in Figure 2-102.

12. Press I-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

F R E Q U E N C Y ]  50 m

[PEAK  S E A R C H )

IsAvE_I  STATE --+ INTRNL

@KZ-J MARKER +REF I

(MKR) MARKER A

13. Press RECALL 1 on the pulse generator. Set the pulse generator to the following settings to
bias the modulator off:

HIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.5 V
LOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.7 v

Use the CHS key to change signs of the entered value on the pulse generator.

14. Verify that the isolation of the modulator (the marker-delta reading) exceeds 70 dBc.
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CW Measurement for 9 kHz EMI Bandwidth

15. Press RECALL 1 on the pulse generator.

16. Subtract 40 dB from the Reference Amplitude at 50 MHz in Table 2-90. Set the
synthesizer/level generator amplitude to the calculated value by pressing CAMPLITUDEI),
(enter the calculated value), m.

17. Press STORE 2 on the synthesizer/level generator.

18. Press the following keys on the spectrum analyzer:

(MKRI  MARKER NORMAL

Isw) EM1 BW Menu 9 kHz EMI BBN

f,AUX] Quasi Peak AUTO  QP AT MKR

A message will be displayed warning that an improper bandwidth is selected. Disregard the
message and press CONTINUE.

19. Record the quasi-peak reading displayed below the signal on the spectrum analyzer screen
in ‘lable 2-91, under the Measured CW Amplitude for 9 kHz.

9 kHz Pulse RF Signal Setup
20. Press RECALL 1 on the pulse generator. Set the pulse generator to the following

conditions:

PER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10ms
WID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2.2 /IS
LOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.7 v

Use the CHS key to change the sign of the value entered on the pulse generator.

21. Press RECALL 1 on the synthesizer/level generator. Set the synthesizer/level generator
amplitude to the required amplitude value for the 9 kHz filter recorded in Table  2-90 by
pressing [AMPLITUDEJ  (enter the Required Amplitude for 9 kHz), [X].

22. Press MAN QP AT MKR on the spectrum analyzer.

A message will be displayed warning that an improper bandwidth is selected. Disregard the
message and press CONTINUE.

23. Record the marker amplitude reading in Table 2-91 and the performance verification record
as the Measured 100 Hz Amplitude for 9 kHz. Record the marker amplitude reading
in ‘lable 2-92 as the Measured Relative Equivalent Level of Pulse for Band B, 100 Hz
Repetition Frequency.

24. Set the PERIOD to 1 ms on the pulse generator. On the spectrum analyzer, press
MARKER NORM PK (so that PK is underlined), then press @ZXG’SWP).

Record the marker amplitude reading in ‘Ihble 2-92 as the Measured Relative Equivalent
Level of Pulse for Band B, 1000 Hz Repetition Frequency.

25. Set the PERIOD to 50 ms on the pulse generator. Press [sGLSWP)  on the spectrum analyzer.

Record the marker amplitude reading in ‘Iable 2-92 as the Measured Relative Equivalent
Level of Pulse for Band B, 20 Hz Repetition Frequency.
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26. Set the PERIOD to 100 ms on the pulse generator. Press (SGLSWP_)  on the spectrum
analyzer.

Record the marker amplitude reading in Table 2-92 as the Measured Relative Equivalent
Level of Pulse for Band B, 10 Hz Repetition Frequency.

27. Set the PERIOD to 500 ms on the pulse generator. On the spectrum analyzer, press
QP X10 ON OFF so that ON is underlined, then press C-1.

Record the marker amplitude reading in ‘Ihble 2-92 as the Measured Relative Equivalent
Level of Pulse for Band B, 2 Hz Repetition Frequency.

28. Set the PERIOD to 980 ms on the pulse generator. Press CsGLJ on the spectrum
analyzer.

Record the marker amplitude reading in ‘Iable 2-92 as the Measured Relative Equivalent
Level of Pulse for Band B, 1 Hz Repetition Frequency.

29. Press TRIG on the pulse generator. Press C-1 on the spectrum analyzer. Let the
spectrum analyzer sweep 3 divisions then press INIAN] on the pulse generator. Record the
Marker reading for Isolated Pulse Measurement for Band B in ‘Iable 2-92.

Continue with “CW Measurement for 120 kHz EM1 Bandwidth.”

CW Measurement for 120 kHz EMI Bandwidth

30. Press RECALL 1 on the pulse generator.

31. Press RECALL 2 on the synthesizer/level generator.

32. Press [RECALL_),  INTNNL -+ STATE 1 on the spectrum analyzer.

33. On the spectrum analyzer, press the following keys:

IMKR)  MARKER NORMAL

(jAUXj Quasi Peak RETURN AUTO QP AT MKR 120 kHz EM1 BW CONTINUE

34. Record the reading displayed below signal on the spectrum analyzer screen in Table 2-91
under the Measured CW Amplitude for 120 kHz.

120 kHz Pulse RF Signal Setup

35. Set the pulse generator to the following conditions:

PER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10ms
WID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...167 ns
LOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-1.7 v

36. Press RECALL, 1 on the synthesizer/level generator. Set the synthesizer/level generator
amplitude to the required amplitude value for the 120 kHz filter recorded in l?rble  2-90
by pressing (AMPLITUDE], (enter the Required Amplitude value for the 120 kHz EM1
bandwidth), m.

37. Press Quasi Peak, MAN QP AT MKR on the spectrum analyzer.

38. Record the marker reading in ‘Ihble 2-91 and in the performance verification test record
as the Measured 100 Hz Amplitude for the 120 kHz EM1 bandwidth. Record the marker
amplitude reading in ‘Ihble 2-92 as the Measured Relative Equivalent Level of Pulse for
Bands C and D, 100 Hz Repetition Frequency.
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39. Set PERIOD to 1 ms on the pulse generator. Press MARKER NORM PK (so that PK is
underlined), @T’GiT]  on the spectrum analyzer.

Record the marker amplitude reading in Table 2-92 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 1000 Hz Repetition Frequency.

Set the PERIOD to 50 ms on the pulse generator. Press QP X10 ON OFF so that ON is

underlined on the spectrum analyzer. Press &T’ZVT] on the spectrum analyzer.

Record the marker amplitude reading in ‘Ihble 2-92 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 20 Hz Repetition Frequency.

40. Set PERIOD to 100 ms on the pulse generator. Press [SWPJ on the spectrum analyzer.

Record the marker amplitude reading in Table  2-92 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 10 Hz Repetition Frequency.

41. Set the PERIOD to 500 ms on the pulse generator. Press @TWSWPI) on the spectrum
analyzer.

Record the marker amplitude reading in Table 2-92 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 2 Hz Repetition Frequency.

42. Set PERIOD to 980 ms on the pulse generator. Press [SWP) on the spectrum analyzer.

Record the marker amplitude reading in ‘Iable 2-92 as the Measured Relative Equivalent
Level of Pulse for Bands C and D, 1 Hz Repetition Frequency.

43. Press (TRIG) on the pulse generator. Press [sGL] on the spectrum analyzer. Let the
spectrum analyzer sweep three divisions then press m on the pulse generator. Record
the marker reading as the Isolated Pulse for Bands C and D in Iable 2-92.

‘Ihble 2-90. Input Amplitude Calibration Worksheet

EM1rBandwidth

9kHzL120kHz

200 Hz

44. Enter the Measured value for the Band B 100 Hz Repetition Frequency as the Reference
value for all the Repetition Frequencies listed for Band B.

45. Enter the Measured value for the Bands C and D 100 Hz Repetition Frequency as the
Reference value for all the Repetition Frequencies listed for Bands C and D.

46. Calculate the Amplitude Error for each of the frequencies listed in Table 2-92 using the
following formula: Measured - Reference = Error
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‘&ble 2-91. Quasi-Peak Detector Reference Accuracy Worksheet

EMI Measured Measured Error
Bandwidth c w Amplitude for (TR Entry)

Amplitude 25 Hz or 100 Hz

igz 1 1 (i 1
47. Record these calculated values in the performance verification test record as indicated in

l%ble 2-92.

If you are testing a spectrum analyzer equipped with Option 130 continue with “Additional
Steps for Option 130.”

Performance verification test “CISPR Pulse Response” is now complete for all other spectrum
analyzers.

Additional Steps for Option 130

CW Measurement for 200 Hz EMI Bandwidth
48. Press RECALL 1 on the pulse generator.

49. Press RECALL 2 on the synthesizer/level generator.

50. Press @ZFi’  on the spectrum analyzer, then wait for the preset routine to finish. Press
the following spectrum analyzer keys:

[RECALL] INTRNL --+ STATE 1

w MARKER NORMAL

lew) EM1 3W Menu 200 Hz EM1 BW

C-1 Quasi Peak AUTO QP AT MKR

A message will be displayed warning that an improper bandwidth is selected. Disregard the
message and press CONTINUE .

Note that this routine will take 1 to 2 minutes to execute.

51. Record the quasi-peak reading displayed below the signal on the spectrum analyzer screen
in ‘Ihble 2-91, under the Measured CW Amplitude for 200 Hz.

200 Hz Pulse RF Signal Setup
52. Press RECALL 1 on the pulse generator. Set the pulse generator to the following

conditions:

PER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4Oms
WID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 ms
LOL . . . . . . . . . . . . . . . . . . .-1.7 v

Use the CHS key to change the sign of the value entered on the pulse generator.

Performance Verification Tests 2-339



72. CISPR Pulse Response, HP 8590 E-Series Option 103

53. Press RECALL 1 on the synthesizer/level generator. Set the synthesizer/level generator
amplitude to the required amplitude value for the 200 Hz filter recorded in Table  2-90 by
pressing (m), (enter the Required Amplitude for 200 Hz), (-dBmJ

54. Press MAN QP AT MKR on the spectrum analyzer.

A message will be displayed warning that an improper bandwidth is selected. Disregard the
message and press CONTINUE.

Note that this routine will take 1 to 2 minutes to execute.

55. Record the marker amplitude reading in ‘lhble 2-91 and the performance verification
test record as the Measured 25 Hz Amplitude for 200 Hz. Record the marker amplitude
reading in Table  2-92 as the Measured Relative Equivalent Level of Pulse for Band A, 25 Hz
Repetition Frequency.

56. Set the PERIOD to 10 ms on the pulse generator. On the spectrum analyzer, press
MARKER NORM PK (so that PK is underlined), then (sGLSWP_).

Record the marker amplitude reading in ‘lhble 2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 100 Hz Repetition Frequency.

57. Set the PERIOD to 16.7 ms on the pulse generator. Press (SGLSWP)  on the spectrum
analyzer.

Record the marker amplitude reading in Table  2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 60 Hz Repetition Frequency.

58. Set the PERIOD to 100 ms on the pulse generator. Press (sGLSWP) on the spectrum
analyzer.

Record the marker amplitude reading in Table 2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 10 Hz Repetition Frequency.

59. Set the PERIOD to 200 ms on the pulse generator. Press (sGLSWP_)  on the spectrum
analyzer.

Record the marker amplitude reading in ‘Iable 2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 5 Hz Repetition Frequency.

60. Set the PERIOD to 500 ms on the pulse generator. On the spectrum analyzer, press
QP Xl0 ON OFF so that ON is underlined, then press (-1.

Record the marker amplitude reading in %ble 2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 2 Hz Repetition Frequency.

61. Set the PERIOD to 980 ms on the pulse generator. Press (sGL) on the spectrum
analyzer.

Record the marker amplitude reading in ‘Ihble 2-92 as the Measured Relative Equivalent
Level of Pulse for Band A, 1 Hz Repetition Frequency.

62. Press ITRIG)  on the pulse generator. Press (sGLSWP)  on the spectrum analyzer. Let the
spectrum analyzer sweep 3 divisions then press (MAN) on the pulse generator. Record the
Marker reading for Isolated Pulse Measurement for Band A in Table 2-92.
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‘Ihble 2-92. Quasi-Peak Detector Accuracy

Repetition Frequency Relative Equivalent Level of Pulse
Band B (9 kHz EMI BW)

Measured Reference TR Entr:

(Hz) (d&V) (d&V) (Error)

1000 4

100 5

20 6

10 7

2 8

1 9

Isolated pulse 10

Zepetition Frequency Relative Equivalent Level of Pulse

Bands C and D (120 kHz EMI BW)

Measured Reference TR Entry

(Hz) WPV (d@V) (Error)

1000 11

100 12

20 13

10 14

2 15

1 16

Isolated pulse 17

tepetition Frequency Relative Equivalent Level of Pulse

Band A (200 Hz EMI BW)

Measured Reference TR Entry

VW WGV) @WV) (Error)

100 18

60 19

25 20

10 21

5 22

2 23

1 24

Isolated pulse 25
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73. Gate Delay Accuracy/Gate Length Accuracy,
HP 8590 E-Series Option 105 or 107 and HP 8591C Option 107
The method used for measuring the gate length times is determined by the length of the gate.
Shorter gate-length times are measured with an oscilloscope, and longer gate-length times are
measured with a counter.

For shorter gate-length times, the output signal of a pulse generator is used to trigger the
gate circuitry. To measure the gate delay, At markers are used. There is often up to 1 ps
of jitter due to the 1 ps resolution of the gate delay clock. The “define measure” feature
of the oscilloscope is used to measure and calculate the average length of the gate output
automatically.

For longer gate-length times, a counter is used to measure the time period from the rising edge
of the gate output to its falling edge. Because the gate-length time is equivalent to the clock
accuracy of the spectrum analyzer, the gate-length time is compared to the specification for
clock accuracy.

There are no related adjustments for this procedure.

Equipment Required
Universal counter
Pulse/function generator
Digitizing oscilloscope
Cable, BNC, 120 cm (48 in) &wr required)
Adapter, BNC tee (m) (f) (f) (two required)

D I G I T I Z I N G
O S C I L L O S C O P E

P U L S E / F U N C T I O N
G E N E R A T O R

S P E C T R U M  A N A L Y Z E R

UN I VERSAL
C O U N T E R

XC638

Figure 2-103. Gate Delay and Gate Length Test Setup
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Procedure

To determine small gate delay and gate length (jitter-term)

1. Connect the equipment as shown in Figure 2-103.

2. Press (j-1 on the spectrum analyzer, then wait for the preset routine to finish. Set the
spectrum analyzer by pressing the following keys:

m ZERO SPAN

t-1 20 (KJ GATE ON OFF (underline ON) GATE CONTROL GATE DELAY 1 @J

GATE LENGTH 1 @

3. Activate the square wave output on the function generator.

4. Set the pulse/function generator controls as follows:

MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NORM
FRQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100Hz
DTY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50%
HIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2.5 V
LOL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o . o v

5. Press the following keys on the oscilloscope:

(-1

o f f  f r a m e  axes  g r i d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._..............highlight grid

connect  dots  off  on . . . . . . . . . . . . . . . . . . . . . . . . highlight on

(TRIG)
source 1 2 3 4 . . . . . . . . . . . . . . . . . highlight 4

l e v e l . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 V
(Sj . . . . . . . . . . . . . . . . . . . . . ,500 qsldiv
m

CHANNEL 1 2 3 4 off on

highlight CHANNEL 1 on
set V/div to 1 V and offset to 2 V

highlight CHANNEL 4 on
set V/div to 1 V and offset to 3 V

(DISPLAY)
DISPLAY norm avg env . . . . . . . . . . . . . . . . . highlight env

6. Press (CLEAR DISPLAY) on the oscilloscope. Wait for the trace to fill in, then press the
following keys:

(pziv-av)
At markers off on . . . . . . . . . . . . . . . . . . . highlight on

stop marker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..O~s
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hp s t o p p e d

.’ .T”” , . . . ”i ~ _ .,........ ..: ,,...,,,,,.,,  ~

0 . 0 0 0 0 0  5
5 0 0  ns/div

s t o p  m a r k e r :  0,OOOOO  s
s t a r t  m a r k e r :  -1,630OOus

d e l t a  t: I, 63000~s
l / d e l t a  t: 613.497kH2

Figure 2-104. Oscilloscope Display of Minimum and Maximum Gate Delay Values

To record the minimum and maximum gate delay values

7* On the oscilloscope, press start marker . Use the knob to position the start marker on the
right edge of the upper trace on the oscilloscope display. Figure 2-104 shows position for
maximum gate delay.

8. Record the At value of the start marker reading as the MIN Gate Delay in TR Entry 1 of the
performance verification test record. The expected value is greater than 0.0 ,LS,  but less
than 2.0 p.s.

9. Use the oscilloscope knob to position the start marker on the left edge of the upper trace.

10. Record the At value of the start marker reading as the MAX Gate Delay in TR Entry 2 of
the performance verification test record. The expected value is greater than 0.0 ps, but less
than 2.0 /JS.
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To determine small gate length
11. Press the following keys on the oscilloscope:

@rcq[+WIDTH]4

[ D E F I N E  MEAS]

s t a t i s t i c s  o f f  o n . . . . . . . . . . . . . . . . . highlight ON

12. Read the average + width (4) displayed on the oscilloscope in the bottom right-hand
annotation area.

13. Record this value as the 1 ps Gate Length value in TR Entry 3 of the performance
verification test record. The 1~s gate length minimum width should be greater than 800 7s
and maximum width should be less than 1200 7s.

To determine large gate length (clock accuracy term)

14. Press the following spectrum analyzer keys:

cm] 150 Ims)  GATE  CONTROL GATE DELAY 10 Ims] GATE LENGTH 65 Ims)

15. Set the universal counter controls as follows:

TI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-B
GATE TIME delay . . . . . . . . mid-range
CHANNEL A . . . . . . . . . rising edge, dc couple, SENSITIVITY mode
CHANNEL B . . . . falling edge, dc couple, SENSITIVITY mode
COM A

16. Adjust LEVELSENS  on the universal counter for best triggering.

17. Record the universal counter readout value as the 65 ms Gate Length in TR Entry 4 of the
performance verification test record. The minimum gate length width should be greater
than 64.99 ms and maximum width should be less than 65.01 ms.
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Use this procedure to verify that the insertion loss for the Option 105 card is within the
specifications. See the specifications for the log and linear scale additional amplitude error due
to Gate-On enabled. The insertion loss is measured as follows:

1. HIGH SWEEP output on the spectrum analyzer is connected to GATE INPUT to provide a
trigger signal for the gate circuitry.

2. The gate is turned off and a marker reading is taken.
3. The gate is then turned on and the synthesizer/level generator amplitude is adjusted to

match the marker reading taken while the gate was off.

The difference between the two synthesizer/level generator readings is the measured insertion
loss of the gate card.

Equipment Required

Synthesizer/level generator
Cable, BNC, 122 cm (48 in) (two required)

Additional Equipment for 75 fl input

Cable, BNC, 75 62, 120 cm (48 in)

S Y N T H E S I Z E R / L E V E L
GENERATOR

r;’
\

I

pJ gpyyg

BNC  CABLE I

I’EEP

S P E C T R U M  A N A L Y Z E R

Figure 2-105. Gate Delay and Gate Length Test Setup

XC639

2-346 Performance Verification Tests



74. Gate Card Insertion Loss, HP 8590 E-Series Option 105 or 107 and HP 8591C Option 107

Procedure

To determine the card insertion loss

1. Connect the equipment as shown in Figure 2-105.

75 fl input only: Attach the 75 n cable to the spectrum analyzer RF input connector rather
than the 50 9 cable.

2. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . 50 MHz
AMPTD INCR . . . . . . . . . . . . . . . . . . . 0.01 dB
AMPLITUDE . . . . . . . . . . . . . . . . . . -5 dBm

3. On the spectrum analyzer, press C-1. Wait for preset to complete.

4. Press the following spectrum analyzer keys:

FREQUENCY) 50 INIHz)
&1m
Isw] 100 [kHz)
Cm] 100 @ GATE ON OFFd 1(un er ine OFF) GATE CONTROL GATE DELAY 20 @

GATE LENGTN  65Ims_l

[ P E A K  S E A R C H )  MARKER  n

CSWEEP]  GATE ON OFF (underline ON)
[PEAK S E A R C H ]

5. Use the step INCR @ or @J key on the synthesizer/level generator to adjust the output
amplitude for a spectrum analyzer MKR A reading of 0.0 kO.05 dB.

6. Record the amplitude displayed on the synthesizer/level generator as the Synthesizer/Level
Generator Reading.

Synthesizer/Level Generator Reading

7. Subtract the synthesizer/level generator from the previous step from -5.0 dBm. Record
the result as the Gate Card Insertion loss in TR Entry 1 of the performance verification
test record. The insertion loss should be between -0.5 dB and +0.5 dB for the 65 ms gate
length.

For example, if the synthesizer/level generator reading is -4.96 dBm, then the result is
-0.04 dBm as shown below:

-5.0 dB minus the synthesizer reading is equal to the Gate Card Insertion Loss

(-5.0) - (-4.96) = -0.04 dBrn

8. Press the following spectrum analyzer keys:

[SWEEP] 100 a GATE ON OFF (underline OFF) GATE CONTROL GATE DELAY 20 a

GATE LENGTH 1.8 @

[ P E A K  S E A R C H )  MARKER  A

t-1 GATE ON OFF (underline ON)
SPEAK  S E A R C H ]

9. Use the step INCR @J or @J key on the synthesizer/level generator to adjust the output
amplitude for a spectrum analyzer MKR A reading of 0.0 kO.05 dB.
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10. Record the amplitude displayed on the synthesizer/level generator as the Synthesizer/Level
Generator Reading.

Synthesizer/Level Generator Reading

11. Subtract the synthesizer/level generator from the previous step from -5.0 dBm. Record
the result as the Gate Card Insertion loss in TR Entry 2 of the performance verification
test record. The insertion loss should be between -0.8 dB and +0.8 dB for the 1.8 /IS gate
length.
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75. TV Receiver, Video aster,
HP 8590 E-Series Option 107 and HP 8591C Option 107

Equipment Required

Base band signal source
Video modulator
Cable, 75 61 BNC, @our required)
10 dB coupler
HP 85721A cable TV measurements personality

Differential Gain and Differential Phase Procedure
If the analyzer has not been self calibrated today, perform the self calibration procedure in
Chapter 1.

1. Load the HP 85721A cable TV measurements personality (if necessary).

a. Insert the card with the card’s arrow matching the raised arrow on the bezel around the
card-insertion slot.

b. Press (j], MORE 1 of 3, Dispose User Mem , Erase DLP MEN , Erase DLP MEM .
When completed, press (-1.

c. Load the file “LOADME- “.

d. Press (m]. Press the INTERNAL CARD softkey  so that CARD is underlined.

e. Press the following keys to load the HP 85721A: Catalog Card, CATALOG ALL.

f. “LOADME-  1” is highlighted in inverse video.

g. Press LOAD FILE.

2. Next, execute the function “CODE LOADER” by pressing MODE, CODE LOADER.

The new program requires 8 to 10 minutes to load.
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3. Connect equipment as shown in Figure 2-106.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1..---m-e

VIDEO IN OUTPUT  1

0

V I D E O
I?F OUT

BASE BAND
MODULATOR SIGNAL  SOURCE

---------______

9dB
COUPLER

1 * FOR SO!,  INPUT USE 50-75R ;
(08590-60090) ADAPTER  AND

l APPROPRIATE CONNECTORS.
L--------------:

/

Figure 2-106. Differential Gain/Phase Setup

4. Set up the cable TV analyzer by pressing:

~@EEj
CABLE TV ANALYZER

CHANNEL MEAS

5. Perform steps 4 through 6 for channels 2, 7, 14, 23, 38, and 77.

6. Select the channel on the video modulator: 2, 7, 14, 23, 38, or 77.

7. Select the same channel on the cable TV analyzer by pressing:

CHANNEL SELECT
2, 7, 14, 23, 38, or 77 [ENTER]
Main 1 of 3

Main 2 of 3

DIF GAIN DIF PHAZ

F&i?,T h ’is selects the first vertical line.
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8. Press Select Test Sig , then select the appropriate test signal, by pressing one of the
following softkeys:

NTC 7 COMPOSIT to select the NTC 7 composite test signal.

FCC COMPOSIT to select the FCC composite test signal.

CCIR 17 to select the PAL test signal.

See Figure 2-107 and Figure 2-108.

Note The ability to select from these three test signals will depend on the revision of
your software.

88:59:55 SEP lB, 1993
@
REF 65.47 mV AT 10 dB
TV :
LIN :. . . . . . . . . . . . . ..i ---$-!I(.,: ...,,. .i

:
.; ,....

: :
j I ~‘ip”‘l”

.I i . . . . . . . . . . Iii/

ma
FCC

COMPOSIT

NTC 7
COMPOSIT

: ; Prev
Menu

CENTER 177.888 NHz SPAN 8 Hz
XRES EN 386 kHz YUBW 3 MHz YSWP 88 psec

Figure 2-107. NTC7 Composite

89:65:57 SEP 18, 1993
h ma

I%F 38.4 dBmV AT i0 dB FCC
TV COMPOSIT
LIN

NTC 7
CONPOSIT

WA SB
SC TC
CORR

Pt-ev
Menu

CENTER 69.888 NHz SPAN 8 Hz
WRES BW 388 kHz YVBW 3 MHz WSWP 88 psec

Figure 2-108. FCC Composite
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9.

10.

11.

TV Receiver, Video Tester, HP 8590 E-Series Option 107 and HP 8591C Option 107

Press Prev Menu, then CONTINUE

Record the DIFFERENTIAL GAIN value as TR Entry 1 through 6 of the performance test
record.

Record the DIFFERENTIAL PHASE value as TR Entry 7 through 12 of the performance test
record. See Figure 2-109.

e9:a2:15 SEP 18, 1993
& CHhNNEL m (STD)
REF 65.47 mV hT 10 dB
TV I I

L*N ( ,,; ..,,,, ; ...:, :,,, ,,,,,,,, ..f I ,,I, )

I 1
CENTER 177.888 MHz SPAN B Hz

YRES BW 368 kHz YUBW 3 MHz YSWP 28 p5ec

VIEW
PhCKETS

MAIN
MENU

Figure 2-109. Differential Gain/Phase

12. Press: MAIN MENU then Main 3 of 3 to select another channel.

Chroma-Luminance Delay Procedure
If the cable TV analyzer has not been self calibrated today, perform the self calibration
procedure in Chapter 1.

1. Connect equipment as shown in Figure 2-106.

2. Set up the cable TV analyzer by pressing:

INIODE]
CABLE TV ANALYZER

CHANNEL MEAS

3. Perform steps 4 through 6 for channels 2, 7, 14, 23, 38, and 77.

4. Select the channel on the video modulator: 2, 7, 14, 23, 38, or 77.
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5. Select the same channel on the cable TV analyzer by pressing:

CHANNEL SELECT
2, 7, 14, 23, 38, or 77 @iWKj
Main I of 3

Main 2 of 3

C/L DELAY

;&ET)T h ’is selects the first vertical line.

6. Press Select Test Sig , then select the appropriate test signal, by pressing one of the
following softkeys:

NTC 7 COMPOSIT to select the NTC 7 composite test signal.

FCC COMPOSIT to select the FCC composite test signal.

CCIR 330 to select the PAL test signal.

See Figure 2-107 and Figure 2-108.

Note The ability to select from these three test signals will depend on the revision of
your software.

7. Press Prev Menu, then CONTINUE.

8. Record the CHROMA-LUMA DELAY value as TR Entry 13 through 18 of the performance
test record.

See Figure 2-l 10.

18. 199389:84:26 SEP
b CHANNEL n
REF 5.309 mV

8.(ST01
AT 10 dB

S M P L
LIN

CHdOMA
12.5T,,,,

RESPONSE
I I I- I

CENTER 178.832 MHz SPAN 8 Hz
YRES BW 380 kHz XVBW 3 MHz YSWP 20 psec

Figure 2-110. Chroma-Luminance Delay

9. Press MAIN MENU then Main 3 of 3 to select another channel.

MORE
INFO

MAIN
MENU

T

Performance Verification Tests 2-353



3

Performance ‘l&t Records

Performance Test Records 3-l



HP 8591C Performance Test Record

HP 8591C Performance Test Record
Only the tests for HP 8591C are included in this test record, therefore not all test numbers are
included.

‘Ihble 3-1. HP 8591C Performance Verification Test Record

Hewlett-Packard Company

Address:

Model HP 8591C

Serial No.

Options

Firmware Revision

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Synthesized Sweeper

Synthesizer/Function Generator

Synthesizer/Level Generator

AM/FM Signal Generator

Measuring Receiver

Power Meter

RF Power Sensor

High-Sensitivity Power Sensor

Pulse Generator

Microwave Frequency Counter

Universal Frequency Counter

Frequency Standard

Power Splitter

Minimum Loss Adapter

50 MHz Low Pass Filter

75fl Termination

Base Band Signal Source

Video Modulator

Microwave Spectrum Analyzer

(Option 011 only)

Votes/Comments:

OC

Report No.

Date

(e.g. 10 SEP 1989)

Tested by

Relative humidity %

Hz. (nominal)

Model No. Trace No. Cal Due Date

Performance Test Records 3-3



HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 2 of 11)

Hewlett-Packard Company

Model HP 8691C Report No.

Serial  No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

1. 10 MHz Frequency Frequency Error
Reference Accuracy

Option 704 only:

Settability - 150 Hz (1) + 150 Hz f4.2 x 1O-g

2. 10 MHz Precision Frequency Frequency Error
Reference Accuracy

5 Minute Warmup Error -1 x 10-7 (1) +l x 10-T f2.004 x lo-’

30 Minute Warmup Error -1 x 10-s (2) +1 x 10-s f2.002 x 10-g

$. Frequency Readout Accuracy
and Marker Count Accuracy

Frequency Readout Accuracy F r e q u e n c y  ( M H z )

SPAN

20 MHz 1.49918 (1) 1.50082 fl Hz

10 MHz 1.49958 (2) 1.50042 fl Hz

1 MHz 1.4999680 (3) 1.500032 fl Hz

Option 130 only: 20 kHz 1.49999924 (4) 1.50000076 fl Hz

Marker Count Accuracy

SPAN

(CNT RES = 100 Hz) 20 MHz 1.4999989 (5) 1.5000011 f1.0 Hz

(CNT RES = 10 Hz) 1 MHz 1.49999989 (6) 1.50000011 fl.O Hz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz 1.49999989 (7) 1.50000011 fl.O Hz

(CNT RES = 10 Hz) 2 kHz 1.49999989 (8) 1.50000011 Al.0 Hz

3. Noise Sidebands

Suppression at 10 kHz (1) -60 dBc fl.O dB

Suppression at 20 kHz (2) -70 dBc fl.O dB

Suppression at 30 kHz (3) - 75 dBc fl.O dB

7. System Related Sidebands

Sideband Below Signal (1) -65 dBc 61.0 dB

Sideband Above Signal (2) -65 dBc f1.0 dB

5. Frequency Span Readout
Accuracy

SPAN M K R A  R e a d i n g -

1800 MHz 1446.00 MHz (1) 1554.00 MHz ~i~6.37  MHz

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kHz

10.00 MHz 7.80 MHz (3) 8.20 MHz f3.54 kHz

100.00 kHz 78.00 kHz (4) 82.00 kHz f354 Hz

99.00 kHz 78.00 kHz (5) 82.06 kHz f354 Hz

10.00 kHz 7.80 kHz (6) 8.20 kHz f3.54 Hz

Option 130 only: 1 .OO kHz 0.78 kHz (7) 0.82 kHz f354 Hz

3-4 Performance Test Records



HP 8591C Performance Test Record

EIP 8591C Performance Verification Test Record (page 3 of 11)

Hewlett-Packard Company

Model HP 8591C Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

10. Residual FM

(1) 250 Hz f45.8 H2

Option 130 only: (2) 30 Hz f3.5 H2

12. Sweep Time Accuracy

SWEEP TIME MKRA R e a d i n g

20 ms 15.4 ms (1) 16.6 ms ho.057 ms

100ms 77.0 ms (2) 83.0 ms f0.283 ms

1s 770.0 ms (3) 830.0 ms f2.83 ms

10s 7.7 s (4) 8.3 s f23.8 ms

13. Scale Fidelity

Log Mode Cumulative Error

dB from Ref Level

0 0 (Ref) 0 CR4 O(Ref)

- 4 -4.34 dB (1) +3.66 dB f0.06 dB

- 8 -8.38 dB (2) -7.62 dB f0.06 dB

-12 -12.42 dB (3) -11.58 dB f0.06 dB

-16 -16.46 dB (4) -15.54 dB ho.06 dB

-20 -20.50 dB (5) -19.50 dB f0.06 dB

-24 -24.54 dB (6) -23.46 dB 60.06 dB

-28 -28.58 dB (7) -27.42 dB ho.06 dB

-32 -32.62 dB (8) -31.38 dB f0.06 dB

-36 -36.66 dB (9) -35.34 dB f0.06 dB

-40 -40.70 dB (10) -39.30 dB ho.06 dB

-44 -44.74dB (11) -43.26 dB f0.06 dB

-48 -48.78 dB (12) -47.22 dB ho.06 dB

-52 -52.82 dB (13) -51.18 dB f0.06 dB

-56 -56.86 dB (14) -55.14 dB f0.06 dB

-60 -60.90 dB (14 -59.10 dB fO . l l dB

-64 -64.94 dB (16) -63.06 dB fO. l l dB

-68 -68.98 dB (17) -67.02 dB fO. l l dB

Performance Test Records 3.5



FIP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 4 of 11)

sewlett-Packard Company

aode HP 8591C

serial No.
Report No.

Date

Test Description

13. Scale Fidelity (continued)

Log Mode

dB from Ref Level

0

Min.

0 (Ref)

Results Measured

(TR Entry)

Incremental Error

0 (Ref)

Measurement

Max. Uncertainty

0 (Refl
- 4 -0.4 dB (18) + 0.4 dB f0.06 dE

- 8 -0.4 dB (19) + 0.4 dB ho.06  dE

-12 -0.4 dB (20) + 0.4 dB f0.06 dE

-16 -0.4 dB (21) + 0.4 dB f0.06 dE

-20 -0.4 dB (22) + 0.4 dB ho.06  dE

-24 -0.4 dB (23) + 0.4 dB ho.06 dE

-28 -0.4 dB (24) + 0.4 dB f0.06 dE

-32 -0.4 dB (25) + 0.4 dB ho.06  dE

-36 -0.4 dB (2’4 + 0.4 dB f0.06 dE

-40 -0.4 dB (27) + 0.4 dB f0.06 dE

-44 -0.4 dB (28) + 0.4 dB f0.06 dE

-48 -0.4 dB (29) + 0.4 dB fO.06 dE

-52 -0.4 dB (30) + 0.4 dB f0.06 dE

-56 -0.4 dB (31) +0.4 dB 40.06 dE

-60 -0.4 dB (32) + 0.4 dB fO. l l

Option 130 only:

Log Mode Cumulative Error

dB from Ref Level

0 0 (Ref) 0 Wf) 0 (Ref)

- 4 -4.44 dB (33) + 3.56 dB f0.06 dB

- 8 -8.48 dB (34) -7.52 dB ho.06  dB

-12 - 12.52 dB (35) -11.48 dB f0.06 dB

-16 - 16.56 dB (36) - 15.44 dB f0.06 dB

-20 -20.60 dB (37) -19.40 dB 50.06 dB

-24 -24.64 dB (38) -23.36 dB ho.06  dB

-28 -28.68 dB (39) -27.32 dB f0.06 dB

-32 -32.72 dB (40) -31.28 dB f0.06 dB

-36 -36.76 dB (41) -35.24 dB ho.06 dB

-40 -40.80 dB (42) -39.20 dB 50.06 dB

-44 -44.84 dB (43) -43.16 dB f0.06 dB

-48 -48.88 dB (44) -47.12 dB f0.06 dB

-52 -52.92 dB (45) -51.08 dB f0.06 dB

-56 -56.96 dB (46) -55.04 dB f0.06 dB

-60 -61.00 dB (47) -59.00 dB 60.11 dB

-64 -65.04 dB (48) -62.96 dB fO.ll dB

-68 -69.08 dB (49) -66.92 dB fO.ll dB
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HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 5 of 11)

Hewlett-Packard Company

Model HP 8591C

Serial No.

Report No.

Date

Test Description

13. Scale Fidelity (continued)

Option 130 only:

Log Mode

dH from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

Linear Mode

% of Ref Level

100.00

70.70

50.00

35.48

25.00

Option 130 only:

% of Ref Level

100.00

70.70

50.00

35.48

25.00

Log-to-Linear Switching

Option 130 only:

Min.

Results Measured

(TR Entry) Max.

O(Ref; 0 VW O(Ref

-0.4 dB (50) +0.4 dE

-0.4 dB (51) +0.4 dE

-0.4 dB (52) +0.4 dE

-0.4 dB (53) +0.4 dE

-0.4 dB (54) +0.4 dE

-0.4 dB (55) +0.4 dE

-0.4 dB (56) +0.4 dE

-0.4 dB (57) +0.4 dE

-0.4 dB (58) +0.4 dE

-0.4 dB (59) +0.4 dE!

-0.4 dB (60) +0.4 dB

-0.4 dB (61) +0.4 dB

-0.4 dB (62) +0.4 dB

-0.4 dB (‘33) +0.4 dB

-0.4 dB (64) +0.4 dB

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

fO.ll dB

O(Ref) O(Ref) 0 (Ref)
151.59 mV (65) 165.01 mV

105.36 mV w3) 118.78 mV

72.63 mV (67) 86.05 mV

49.46 mV W3) 82.88 mV

f1.84 mV

f1.84 mV

61.84 mV

f1.84 mV

O(Ref) O(Ref) O(Ref)

151.59 mV (69) 165.01 mV

105.36 mV (70) 118.78 mV

72.63 mV (71) 86.05 mV

49.46 mV (72) 82.88 mV

f1.84 mV

f1.84 mV

f1.84 mV

f1.84 mV

-0.25 dB (73) +0.25  dB f0.05 dB

-0.25 dB (74) +0.25  dB f0.05 dB

Incremental  Error

Measurement

Uncertaintv
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HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 6 of 11)

Hewlett-Packard Company

model HP 8591C

Serial No.
Report No.

Date

Test Description

14. Reference Level Accuracy

Log Mod4

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Linear Mod6

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Option 130 only:

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

T Min.

Results Measured

(TR Entry) Max.

O(Ref O(Ref) O(Ref
-0.40 dE (1) +0.40 dE
-0.50 dE (2) +0.50 dE
-0.40 dE (3) +0.40 dE
-0.50 dE (4) +0.50 dE

-0.80 dE (5) +0.80  dE

-1.00 dE (6) +I.00 dE
-1.10 dE (7) +l.lO dE

-1.20 dE (8) +1.20 dE
-1.30 dB (9) +I.30 dE

O(Ref: O(Ref) O(Ref:
-0.40 dB (10) +0.40 dE

-0.50 dB (11) +0.50 dE

-0.40 dB (12) +0.40 dE

-0.50 dB (13) +0.50 dE

-0.80 dB (14) +0.80 dB

-1.00 dB (15) +l.OO dB

-1.10 dB (1’3) +l.lOdB

-1.20 dB (17) +1.20 dB

-1.30 dB (18) +1.30 dB

O(Ref)

-0.40 dB

-0.50 dB

-0.50 dB

-0.50 dB

-0.80 dB

-1.20 dB

-1.20 dB

-1.30 dB

-1.40 dB

(19)
cw
(21)
(22)
(23)

(24)

(25)

(26)
(27)

0 (Ref) O(Ref)

+0.40 dB

+0.50 dB

+0.50 dB

+0.50 dB

+0.80 dB

+l.lO dB

+1.20 dB

+1.30 dB

+1.40dB

T Measurement

Uncertaintv

f0.06 dB

ho.06  dB

ho.06  dB

f0.08 dB

f0.08 dB

f0.12 dB

f0.12 dB

f0.12 dB

ho.12 dB

ho.06  dB

f0.06 dB

ho.06  dB

ho.08  dB

f0.08 dB

f0.12 dB

ho.12 dB

f0.12 dB

f0.12 dB

ho.06  dB

f0.06 dB

f0.06 dB

ho.08  dB

ho.08  dB

f0.12 dB

f0.12 dB

9~0.12  dB

ho.12 dB
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HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 7 of 11)

Hewlett-Packard Company

vlodel  HP 8591C Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

14. Reference Level Accuracy
(continued)

Option 130 only:

Linear Mode

Reference Level (dBm)

-20 0 (Refl 0 UWI O(Ref)

-10 -0.40 dB (28) +0.40 dB f0.06 dB

0 -0.50 dB (29) +0.50 dB f0.06 dB

-30 -0.50 dB (30) +0.50 dB f0.06 dB

-40 -0.50 dB (31) +0.50 dB f0.08 dB

-50 -0.80 dB (32) +O.SO  dB f0.08 dB

-60 -1.20 dB (33) +l.lOdB f0.12 dB

-70 -1.20 dB (34) +1.20dB f0.12 dB

-80 -1.30 dB (35) +1.30 dB f0.12 dB

-90 -1.40 dB (36) +1.40 dB f0.12 dB

16. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude -20.15 dB (1) -19.85 dB N/A
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3kHz 0 (Ref) 0 (Refl O(Ref)

1kHz -0.5 dB (2) +0.5 dB +0.07/-0.08  dB

9kHz -0.4 dB (3) +0.4 dB +0.07/-0.08  dB

10kHz -0.4 dB (4) +0.4 dB +0.07/-0.08  dB

30kHz -0.4 dB (5) +0.4 dB +0.07/-0.08  dB

100kHz -0.4 dB (6) +0.4 dB +0.07/-0.08  dB

120kHz -0.4 dB (7) +0.4 dB +0.07/-0.08  dB

300 kHz -0.4 dB (8) +0.4 dB +0.07/-0.08  dB

IMHz -0.4 dB (9) +0.4 dB +0.07/-0.08  dB

3MHz -0.4 dB (10) +0.4 dB +0.07/-0.08  dB

Option 130 only:

3kHz O(Ref) 0 VW O(Ref)

300 Hz -0.6 dB (11) +0.6 dB +0.07/-0.08  dB

200 Hz -0.6 dB (12) +0.6 dB +0.07/-0.08  dB

100 Hz -0.6 dB (13) +0.6 dB +0.07/-0.08  dB

30 Hz -0.6 dB (14) +0.6 dB +0.07/-0.08  dB
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HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 8 of 11)

Hewlett-Packard Company
Model HP 8591C

3erial  No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

17. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz 2.4 MHz (1) 3.6 MHz f138 kHz

1 MHz 0.8 MHz (2) 1.2 MHz f46 kH2

300 kHz 240 kHz (3) 360 kHz f13.8 kHz

100 kHz 80 kHz (4) 120 kHz f4.6 kH2

30 kHz 24 kHz (5) 36 kHz f1.38 kHz

10 kHz 8 kHz (6) 12 kHz f460 Hz

3 kHz 2.4 kHz (7) 3.6 kHz f138 Hz

1 kHz 0.8 kHz (8) 1.2 kHz f46 Hz

6 dB EM1 Bandwidth

9 kHz 7.2 kHz (9) 10.8 kHz f333 Hz

120 kHz 96 kHz (10) 144 kHz f4.44 kHz

Option 130 only:

3 dB Resolution Bandwidth

300 Hz 240 Hz (11) 360 Hz f36 Hz

100 Hz 80 Hz (12) 120 Hz f12 Hz

30 Hz 24 Hz (13) 36 Hz f3.9 Hz

6 dB EM1 Bandwidth

200 Hz 160 Hz (14) 240 Hz f24 Hz

8. Calibrator Amplitude
Accuracy

-20.4 dBm (1) -19.6 dBm f0.2 dB

75fl  input only: + 28.35 dBmV (2) +29.15dBmV f0.2 dB

9. Frequency Response

Max Positive Response (1) + 1.5 dB + 0.32/-0.33 dB

Max Negative Response -1.5 dB (2) + 0.32/-0.33 dB

Peak-to-Peak Response (3) 2.0 dB + 0.32/-0.33 dB

14. Other Input Related
Spurious Responses

542.8 MHz (1) -55 dBc fl.O dB

1142.8 MHz (2) -55 dBc f1.0 dB

‘9. Spurious Responses

Second Harmonic Distortion (1) -45 dBc + 1.86/-2.27  dB

Third Order Intermodulation (2) - 54 dBc +2.07/-2.42  dB
Distortion

4. Gain Compression

(1) 0.5 dB + 0.21/-0.22 dB

Option 130 only: (2) 0.5 dB + 0.21/-0.22 dB

3-10 Performance Test Records



EIP 8591C Performance Test Record

EXP 8591C Performance Verification Test Record (page 9 of 11)

Hewlett-Packard Company

Model HP 8591C Report No.

Serial No. Date

Test Description

39.  Displayed Average Noise

Frequency

1 MHz

1 MHz to 1.5 GHz

1.5 GHz  to 1.8 GHz

14. Displayed Average Noise for
Option 130

Frequency

1 MHz

1 MHz to 1.5 GHz

1.5 GHz  to 1.8 GHz

L9. Residual Responses

1 MHz to 1.8 GHz

54. Residual Responses for
Option 130

1 MHz to 1.8 GHz

Min.

Results Measured Measurement

(TR Entry) Max. Uncertainty

(2) -63 dBmV + 1.15/-1.25  dE

(3) -63 dBmV + 1.15/-1.25  dE

(4) -61 dBmV + 1.15/-1.25 dE

(2) -78 dBmV + 1.15/-1.25 dB

(3) -78 dBmV + 1.15/-1.25 dB

(4) -76 dBmV + 1.15/-1.25  dB

(1) -38 dBmV + 1.09/-  1.15 dB

(1) -38 dBmV + 1.09/-1.15 dB

57. Fast Time Domain Sweeps

Amplitude Resolution

SWEEP TIME
18 ms

10 ms

1.0 ms

100 ps

20 ps

i9. Absolute Amplitude, Vernier,
and Power Sweep Accuracy

Option 011 only:

Absolute Amplitude Accuracy

Positive Vernier Accuracy

Negative Vernier Accuracy

Power Sweep Accuracy

12. Tracking Generator Level
Flatness

Option 011 only:

Maximum Flatness

1 MHz to 1800 MHz

Minimum Flatness

1 MHz to 1800 MHz

0.933x

14.04 ms

7.80 ms

780 ps

78 ps

15.6 ps

-1.0 dB

-0.75 dB

-1.75 dB

(1)

(2)
(3)

(4)

(5)

(1)

c-3
(3)

(4)

(1)

(2)

1.007x 0%

14.76 ms f0.5%

8.20 ms f0.5%

820 ps f0.5%

82 /IS f0.5%

16.4 ps f0.5%

+ 1.0 dB t 0.25/-0.26 dB

+ 0.75 dB f0.033 dB

f0.033 dB

1.5 dB f0.033 dB

t 1.75 dB + O.lS/-0.39  dB

+ 0.18/-0.39 dB
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HP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 10 of 11)

Hewlett-Packard Company

Model HP 8591C

Serial No.

Report No.

Date

Test Description

84.  Harmonic Spurious Outputs

Option 011 only:

2nd Harmonic Level

3rd Harmonic Level

36. Non-Harmonic Spurious
outputs

Option 011 only:

Highest Non-Harmonic
Response Amplitude

i8. Tracking Generator
Feedthrough

Option 011 only:

73. Gate Delay Accuracy and
Gate Length Accuracy

Option 107 only:

Minimum Gate Delay

Maximum Gate Delay

1 ps Gate Length

65 ms Gate Length

74. Gate Card Insertion Loss

Option 107only:

Gate Card Insertion Loss

65 ms Gate Length

1.8 ps Gate Length

75. TV Receiver, Video Tester

Option 107 only:

Differential Gain

Channel 2

7

14

33

38

77

Min.

0.0 ps

0.0 ps

0.8 ps

64.99 ms

-0.5

-0.8

Results Measured Measurement

(TR Entry) Max. Uncertainty

(1) -25 dBc + 1.55/-1.80  dE

(2) -25 dBc + 1.55/b1.80  dE

(1) -30 dBc t 1.55/-1.80  dE

(1) -57.24 dBmV + 1.15/-1.24  dB

(1) 2.0 ps fO.O1l PLS

(2) 2.0 ps fO.O1l /&!

(3) 1.2 ps f0.434 p

(4) 65.01 ms f0.434 ml

(1) +0.5 zkO.092  dE

(2) + 0.8 ho.092 dE

(1) 6% 1.5%

(2) 6 % 1.5%

(3) 6% 1.5%

(4) 6 % 1.5%

(5) 6 % 1.5%

(6) 6 % 1.5%
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FIP 8591C Performance Test Record

HP 8591C Performance Verification Test Record (page 11 of 11)

Hewlett-Packard Company

Model HP 85916

Serial No.

Report No.

Date

Test Description

75. TV Receiver, Video Tester
(continued)

Differential Phase

Channel 2

7

14

33

38
77

Chroma-Luminance Delay

Channel 2

7

14

33

38

77

Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

(1) 40 lo

(2) 40 lo

(3) 40 10

(4) 4O 10

(5) 40 lo

(6) 4O lo

-45 ns (1) 45 ns f5.1 Il.5

-45 ns (2) 45 ns f5.1 ns

-45 ns (3) 45 ns f5.1 m

-45 ns (4) 45 ns f5.1 m

-45 ns (5) 45 ns f5.1 nc

-45 ns (6) 45 ns f5.1 nr
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HP 85913 Performance Test Record

HP 85913 Performance Test Record
Only the tests for HP 85913 are included in this test record, therefore not all test numbers are

included.

‘Ihble 3-2. HP 85913 Performance Verification Test Record

Hewlett-Packard Company

Address:

Model HP 85913

Serial No.

Options

Firmware Revision

Zstomer

Ambient temperature

,
1

t

1

‘

!

1

1

I

L

I

:

!

r

Power mains line frequency

rest Equipment Used:

Description

jynthesized  Sweeper

synthesizer/Function Generator

Synthesizer/Level Generator

AM/FM Signal Generator

Measuring Receiver

Power Meter

RF Power Sensor

High-Sensitivity Power Sensor

Pulse Generator (Option 103)

Microwave Frequency Counter

Universal Frequency Counter

Frequency Standard

Power Splitter

Minimum Loss Adapter

(Options 001 and 011 only)

50 MHz Low Pass Filter

jOQ Termination

75D Termination

(Options 001 and 011 only)

Microwave Spectrum Analyzer

(Options 010 and 011 only)

QotesKomments:

OC

Report No.

Date

(e.g. 10 SEP 1989)

Tested by

Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 2 of 13)

Hewlett-Packard Company

Model HP 85913

Serial No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

1. 10 MHz Reference Accuracy Frequency Error

Settability -150 Hz (1) + 150 Hz f4.2 x 1O-g

2. 10 MHz Reference Accuracy Frequency Error
for Option 004

5 Minute Warmup Error -1 x 10-7 (1) +l x 10-Y f2.004  x 1O-g

30 Minute Warmup Error -1 x 10-s (2) +l x 10-s f2.002 x 10-g

1. Frequency Readout Accuracy
and Marker Count Accuracy

Frequency Readout Accuracy Frequency (MHz)

SPAN

20 MHz 1.49918 (1) 1.50082 fl Hz

10 MHz 1.49958 (2) 1.50042 fl Hz

1 MHz 1.4999680 (3) 1.500032 fl Hz

Option 130 only:

20 kHz 1.49999924 (4) 1.50000076 fl Hz

Marker Count Accuracy

SPAN

(CNT RES = 100 Hz) 20 MHz 1.4999989 (5) 1.5000011 il.0 Hz

(CNT RES = 10 Hz) 1 MHz 1.49999989 (6) 1.50000011 f1.0 Hz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz 1.49999989 (7) 1.50000011 311.0  Hz

(CNT RES = 10 Hz) 2 kHz 1.49999989 (8) 1.50000011 fl.O Hz

i. Noise Sidebands

Suppression at 10 kHz (1) -60 dBc f1.0 dB

Suppression at 20 kHz (2) -70 dBc fl.O dB

Suppression at 30 kHz (3) -75 dBc fl.O dP

7. System Related Sidebands

Sideband Below Signal (1) -65 dBc fl.O dE

Sideband Above Signal (2) -65 dBc fl.O dE

1. Frequency Span Readout
Accuracy

SPAN MKRA R e a d i n g

1800 MHz 1446.00 MHz (1) 1554.00 MHz f6.37 MHz

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kHz

10.00 MHz 7.80 MHz (3) 8.20 MHz 63.54 kHz

100.00 kHz 78.00 kHz (4) 82.00 kHz f354 Hz

99.00 kHz 78.00 kHz (5) 82.06 kHz f354 Hz

10.00 kHz 7.80 kHz (6) 8.20 kHz f3.54 Hz

Option 130 only:

1.00 kHz 0.78 kHz (7) 0.82 kHz f354 Hz
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HP 8591E Performance Test Record

HP 85913 Performance Verification Test Record (page 3 of 13)

Hewlett-Packard Company

&ode1 HP 85913 Report No.

ierial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

0. Residual FM

(1) 250Hz f45.8 Hz

Option 130 only: (2) 30 Hz f3.5 Hz

2. Sweep Time Accuracy

SWEEP TIME M K R A  R e a d i n g

20ms 15.4 ms (1) 16.6 ms ho.057  ms

100 ms 77.0 ms (2) 83.0 ms f0.283 ms

1s 770.0 ms (3) 830.0 ms f2.83 ms

10s 7.7 s (4) 8.3 s f23.8 ms

3. Scale Fidelity

Log Mode Cumulative Error

dB from Ref Level

0 0 VW O(Ref) O(Ref)

- 4 -4.34 dB (1) +3.66 dB f0.06 dB

- 8 -8.38 dB (2) -7.62 dB ho.06 dB

-12 -12.42 dB (3) -11.58 dB f0.06 dB

-16 -16.46 dB (4) -15.54 dB ho.06 dB

-20 -20.50 dB (5) -19.50 dB 60.06 dB

-24 -24.54 dB (6) -23.46 dB f0.06 dB

-28 -28.58 dB (7) -27.42 dB 1tO.06 dB

-32 -32.62 dB (8) -31.38 dB 40.06 dB

-36 -36.66 dB (9) -35.34 dB ho.06 dB

-40 -40.70 dB (10) -39.30 dB f0.06 dB

-44 -44.74dB (11) -43.26 dB *0.06 dB

-48 -48.78 dB (12) -47.22 dB fO.06 dB

-52 -52.82 dB (13) -51.18 dB f0.06 dB

-56 -56.86 dB (14) -55.14 dB 60.06 dB

-60 -60.90 dB (15) -59.10 dB fO . l l dB

-64 -64.94 dB (16) -63.06 dB &O.ll dB

-68 -68.98 dB (17) -67.02 dB fO . l l dB

Performance Test Records 3-17



HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 4 of 13)

Hewlett-Packard Company

Model HP 85913

serial No.
Report No.

Date

Test Description

13. Scale Fidelity (continued)

Log Mode

dB from Ref Level

0

Min.

O(Ref)

Results Measured

(TR Entry)

Incremental Error

O(Ref)

Measurement

Max. Uncertainty

0 (Ref)
- 4 -0.4 dB W3) +0.4 dB f0.06 dI
- 8 -0.4 dB (19) +0.4 dB f0.06 dI

-12 -0.4 dB (20) +0.4 dB zkO.06  dE
-16 -0.4 dB (21) +0.4 dB ho.06 dE
-20 -0.4 dB (22) +0.4 dB f0.06 dE
-24 -0.4 dB (23) +0.4 dB &0.06  dE

-28 -0.4 dB (24) +0.4 dB f0.06 dE
-32 -0.4 dB (25) +0.4 dB f0.06 dE
-36 -0.4 dB (26) +0.4 dB f0.06 dE
-40 -0.4 dB (27) +0.4 dB f0.06 dE
-44 -0.4 dB (28) +0.4 dB ho.06 dE

-48 -0.4 dB (29) +0.4 dB f0.06 dE

-52 -0.4 dB (39) +0.4 dB f0.06 dE

-56 -0.4 dB (31) +0.4 dB f0.06 dE

-60 -0.4 dB (32) +0.4 dB fO. l l

Option 130 only:

Log Mode Cumulative Error

dB from Ref Level

0 O(Ref) O(Ref) O(Ref)

- 4 -4.44dB (33) +3.56 dB ho.06 dB

- 8 -8.48 dB (34) -7.52 dB f0.06 dB

-12 -12.52 dB (35) -11.48 dB f0.06 dB

-16 -16.56 dB (39) -15.44 dB f0.06 dB

-20 -20.60 dB (37) -19.40 dB ho.06 dB

-24 -24.64 dB (38) -23.36 dB 50.06 dB

-28 -28.68 dB (39) -27.32 dB ho.06  dB

-32 -32.72 dB (49) -31.28 dB &0.06  dB

-36 -36.76 dB (41) -35.24 dB f0.06 dB

-40 -40.80 dB (42) -39.20 dB f0.06 dB

-44 -44.84 dB (43) -43.16 dB f0.06 dB

-48 -48.88 dB (44) -47.12 dB ho.06 dB

-52 -52.92 dB (45) -51.08 dB f0.06 dB

-56 -56.96 dB (49) -55.04 dB f0.06 dB

-60 -61.00 dB (47) -59.00 dB fO.ll dB

-64 -65.04 dB (48) -62.96 dB fO.ll dB

-68 -69.08 dB (49) -66.92 dB ho.11 dB
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HP 85913 Performance Test Record

ELP 85913 Performance Verification Test Record (page 5 of 13)

Hewlett-Packard Company
Model HP 8691E

Serial No.

Report No.

Date

Test Description

13. Scale Fidelity (continued)

Option 130 only:

LogMode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

Linear Mode

% of Ref Level

100.00

Results Measured

Min. (TR Entry)

I n c r e m e n t a l  E r r o r

O(Ref) 0 (Ref)

-0.4 dB (50)
-0.4 dB (51)
-0.4 dB (52)
-0.4 dB (53)
-0.4 dB (54)
-0.4 dB (55)
-0.4 dB (56)
-0.4 dB (57)
-0.4 dB (58)
-0.4 dB (59)
-0.4 dB (60)
-0.4 dB (61)
-0.4 dB WI
-0.4 dB (63)
-0.4 dB (64)

0 Wf) O(Ref)

Measurement

Max. Uncertainty

O(Ref)

+0.4 dB ho.06  dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB ho.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB f0.06 dB

+0.4 dB fO.ll dB

0 W-0

70.70 151.59 mV (65) 165.01 mV f1.84 mV

50.00 105.36 mV 036) 118.78 mV f1.84 mV

35.48 72.63 mV (67) 86.05 mV h1.84 mV

25.00 49.46 mV (68) 82.88 mV f1.84 mV

Option 130 only:

% of Ref Level

100.00 0 (Refl 0 (Ref) O(Ref)

70.70 151.59 mV (69) 165.01 mV f1.84 mV

50.00 105.36 mV (70) 118.78 mV 1tl.84 mV

35.48 72.63 mV (71) 86.05 mV f1.84 mV

25.00 49.46 mV (72) 82.88 mV f1.84 mV

Log-to-Linear Switching

-0.25 dB (73) +0.25  dB f0.05 dB

Option 130 only:

-0.25 dB (74) +0.25 dB f0.05 dB
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 6 of 13)

Hewlett-Packard Company

Model HP 8691E

Serial  No.
Report No.

Date

Test Description

14. Reference Level Accuracy

LogMod

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Linear Modt

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Option 130 only:

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

-T
Min.

O(Ref;

-0.40 dB

-0.50 dB

-0.40 dB

-0.50 dB

-0.80 dB

-1.00 dB

-1.10 dB

-1.20 dB

-1.30 dB

(1)
(2)
(3)

(4)

(5)

(6)
(7)

(8)
(9)

0 (Ref)

0 (Ref)
-0.40 dB

-0.50 dB

-0.40 dB

-0.50 dB

-0.80 dB

-1.00 dB

-1.10 dB

-1.20dB

-1.30 dB

O(Ref) 0 (Ref)

(10) +0.40 dB

(11) +0.50 dB

(12) +0.40 dB

(13) +0.50 dB

(14) +0.80 dB

(15) +l.OO dB

(16) +l.lO dB

(17) +1.20 dB

(18) +1.30 dB

O(Ref) O(Ref)

-0.40 dB (19)
-0.50 dB (20)
-0.50 dB (21)
-0.50 dB (22)
-0.80 dB (23)
-1.20 dB (24)
-1.20 dB (25)
-1.30 dB (26)
-1.40 dB (27)

Results Measured

(TR Entry) Max.

O(Ref:

+0.40 dE

+0.50 dE

+0.40 dE

+0.50 dB

+0.80 dB

11.00 dB

+l.lOdB

+1.20dB

+1.30 dB

f0.06 dB

60.06 dB

f0.06 dB

f0.08 dB

f0.08 dB

f0.12 dB

f0.12 dB

f0.12 dB

f0.12 dB

ho.06  dB

f0.06 dB

f0.06 dB

f0.08 dB

ho.08 dB

f0.12 dB

f0.12 dB

f0.12 dB

f0.12 dB

0 Wfl
+0.40 dB ho.06  dB

+0.50 dB f0.06 dB

+0.50 dB f0.06 dB

+0.50 dB ho.08  dB

+0.80 dB ho.08  dB

+l.lO dB f0.12 dB

+1.20 dB f0.12 dB

+1.30 dB ho.12 dB

+I.40 dB f0.12 dB
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 7 of 13)

Hewlett-Packard Company

Model HP 85913

3erial  No.

Test Description

14. Reference Level Accuracy
(continued)

Option 130 only:

Linear Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

16. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3kHz

1kHz

9kHz

10kHz

30kHz

100kHz

120kHz

300kHz

1MHz

3 MHz

Option 130 only:

3kHz

300 Hz

200 Hz

100 Hz

30Hz

T

Report No.

Date

Min.

O(Ref)

-0.40 dB

-0.50 dB

-0.50 dB

-0.50 dB

-0.80 dB

-1.20 dB

-1.20 dB

-1.30 dB

-1.40 dB

-20.15 dB

O(Ref)

-0.5 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

0 W9
-0.6 dB

-0.6 dB

-0.6 dB

-0.6 dB

Results Measured

(TR Entry)

0 (Ref)
(28)
(29)

(39)

(31)

(32)

(33)

(34)

(35)

(39)

(1)

O(Ref)

(2)
(3)

(4)

(5)

(6)
(7)

(8)
(9)

(10)

O(Ref)

(11)

(12)
(13)

(14)

Max.

O(Ref:

+0.40 dB

+0.50 dB

+0.50 dB

+0.50 dB

+0.80 dB

+l.lO dB

+1.20 dB

+1.30 dB

+1.40 dB

-19.85 dB

O(Ref)

+0.5 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

O(Ref)

+0.6 dB

+0.6 dB

+0.6 dB

+0.6 dB

T Measurement

Uncertainty

f0.06 dE

f0.06 dE

f0.06 dE

ho.08  dE

f0.08 dE

f0.12 dE

f0.12 dE

f0.12 dE

f0.12 dE

N/A

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB
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HP 85913 Performance Verification Test Record (page 8 of 13)

Iewlett-Packard Company

dodel HP 85913

serial No.

Report No.

Date

I

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

7. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz 2.4 MHz (1) 3.6 MHz f138 kHz

1 MHz 0.8 MHz (2) 1.2 MHz f46 kHz

300 kHz 240 kHz (3) 360 kHz f13.8 kHz

100 kHz 80 kHz (4) 120 kHz f4.6 kHz

30 kHz 24 kHz (5) 36 kHz f1.38 kHz

10 kHz 8 kHz (‘3) 12 kHz f460 Hz

3 kHz 2.4 kHz (7) 3.6 kHz f138 Hz

1 kHz 0.8 kHz (8) 1.2 kHz f46 Hz

6 dB EM1 Bandwidth

9 kHz 7.2 kHz (91 10.8 kHz f333 Hz

120 kHz 96 kHz (10) 144 kHz f4.44 kHz

Option 130 only:

3 dB Resolution Bandwidth

300 Hz 240 Hz (11) 360 Hz f36 Hz

100 Hz 80 Hz (12) 120 Hz 612 Hz

30 Hz 24 Hz (131 36 Hz f3.9 Hz

6 dB EM1 Bandwidth

200 Hz 160 Hz (141 240 Hz f24 Hz

8. Calibrator Amplitude
Accuracy

-20.4 dBm (1) -19.6 dBm f0.2 dB

Option 001 only: + 28.35 dBmV (2) + 29.15 dBmV ~tO.2  dB

9. Frequency Response

Max Positive Response (1) + 1.5 dB + 0.32/-0.33 dB

Max Negative Response -1.5 dB (2) +0.32/-0.33  dB

Peak-to-Peak Response (31 2.0 dB + 0.321-0.33 dB

4. Other Input Related
Spurious Responses

542.8 MHz (1) -55 dBc fl.O dB

1142.8 MHz (2) -55 dBc fl.O dB

19. Spurious Responses

Second Harmonic Distortion (1) -45 dBc + 1.86/-2.27  dB

Third Order Intermodulation (2) - 54 dBc t 2.071-2.42 dB
Distortion

‘4.  Gain Compression

(1) 0.5 dB t 0.211-0.22 dB

Option 130 only: (2) 0.5 dB + 0.21/-0.22 dB
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 9 of 13)

Hewlett-Packard Company
Model HP 85913

Serial No.
Report No.

Date

Test Description

59. Displayed Average Noise

Frequency

400 kHz

1 MHz

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz
Option 001 only:

Frequency

1 MHz

1 MHz to 1.5 GHz

1.5 GHz  to 1.8 GHz
L4. Displayed Average Noise for

Option 130

Frequency

400 kHz

1 MHz

1 MHz to 1.5 GHz
1.5 GHz  to 1.8 GHz

Option 001 only:

Frequency

1 MHz

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz
9. Residual Responses

150 kHz to 1.8 GHz
Option 001 only:

1 MHz to 1.8 GHz

4. Residual Responses for
Option 130

150 kHz to 1.8 GHz

Option 001 only:

1 MHz to 1.8 GHz

Min.

Results Measured Measurement

(TR Entry) Max. Uncertainty

(1) -115 dBm + 1.15/-1.25  dl

(2) -115 dBm t 1.15/-1.25  dI

(3) -115 dBm t 1.15/-1.25  dE

(4) -113 dBm t 1.151-1.25  dE

(2) -63 dBmV t 1.15/-1.25  dE

(3) -63 dBmV + 1.15/-1.25  dE

(4) -61 dBmV t 1.15/-1.25  dE

(1) -130 dBm t 1.15/-1.25  dE

(2) - 130 dBm t 1.15/-1.25  dE

(3) -130 dBm t 1.151-1.25  dE

(4) - 128 dBm + 1.151-1.25  dE

(2) -78 dBmV +1.15/b1.25  dB

(3) -78  dBmV + 1.15/-1.25  dB

(4) -76 dBmV + 1.15/-1.25  dB

(1) -90 dBm + 1.09/-1.15  dB

(1) -38 dBmV t 1.09/-1.15  dB

(1) -90 dBm t 1.09/-1.15  dB

(1) -38 dBmV t 1.09/-1.15  dB
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EIP 85913 Performance Verification Test Record (page 10 of 13)

Hewlett-Packard Company
Model HP 85913

Serial No.

Report No.

Date

Test Description

57. Fast Time Domain Sweeps

Option 101 only:

Amplitude Resolution

SWEEP TIME

18 ms

10 ms

1.0 ms

100 /Is

20 /As

$9. Absolute Amplitude, Vernier,
and Power Sweep Accuracy

Option 010 or 011 only:

Absolute Amplitude Accuraq

Positive Vernier Accurac:

Negative Vernier Accurac:

Power Sweep Accurac:

62. Tracking Generator Level
Flatness

Option 010 only:

Maximum Flatnes:

100 kHz

300 kHz to 5 MHz

10 MHz to 1800 MHz

Minimum Flatnes!

100 kHz

300 kHz to 5 MHz

10 MHz to 1800 MHz

Option 011 only:

Maximum Flatness

1 MHz to 1800 MHz

Minimum Flatness

1 MHz to 1800 MHz

T Min.

Results Measured

ITR Entrvl

0.9338

14.04 ms (1)
7.80 ms (2)

780 ps (3)
78 ps (4)

15.6 ps (5)

-1.0 dE

-0.75 dE

(1)
(2)
(3)

(4)

-1.75 dB

-1.75 dB

-1.75 dB

-1.75 dB

(1)
(2)
(3)

(4)

(5)

(6)

(1)

(2)

Max.

1.0078

14.76 ms

8.20 rnt

820 ps

82 ps

16.4 ps

t 1.0 dE

t 0.75 dE

1.5 dE

t 1.75 dE

+ 1.75 dE

t 1.75 dE

t 1.75 dB

T Measurement

Uncertainty

0%

f0.5%

f0.5%

f0.5%

f0.5%

f0.5%

t 0.251-0.26 dB

ho.033  dB

ho.033 dB

f0.033 dB

+ 0.42/-0.45 dB

t 0.28/L0.28  dB

+ 0.24/-0.24 dB

t 0.421-0.45 dB

+ 0.281-0.28 dB

t 0.241-0.24 dB

t 0.18/-0.39 dB

+0.18/-0.39  dB
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HP 85913 Performance Verification Test Record (page 11 of 13)
I

Hewlett-Packard Company

Model HP 85913

Serial No.
Report No.

Date

Test Description

64. Harmonic Spurious Outputs

Option 010 or 011 only:

2nd Harmonic Leve

3rd Harmonic Leve

X3. Non-Harmonic Spurious
outputs

Option 010 or 011 only:

Highest Non-Harmonic
Response Amplitudt

18. Tracking Generator
Feedthrough

Option 010 only:

Option 011 only:

12. CISPR Pulse Response

Options 103 only:

Relative Level, 9 kHz EMI BP

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Relative Level, 120 kHz EMI BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

1

1

?

I

Results Measured

Min. (TR Entry) Max.

Measurement

Uncertaintv

(1)

(2)

-25 dBc + 1.55/-1.80  dE

-25 dBc + 1.55/-1.80  dE

(1) -30 dBc + 1.55/-  1.80 dB

(1)
(1)

- 106 dBm + 1.15/-1.24 dB

-57.24 dBmV + 1.15/-  1.24 dB

A m p l i t u d e  E r r o r

+ 5.5 dB (1)
0 (Ref) (2)

-5.5 dB (3)
-8.5 dB (4)

-18.5 dB (5)
-20.5 dB (6)
-21.5 dB (7)

+ 9.0 dB

0 (Ref)
-8.0 dB

-12.5 dB

-24.0 dB

-26.5 dB

-29.5 dB

(8)
(9)

(10)
(11)
(12)
(13)

(14)

+ 3.5 dE ho.17 dE

0 (Ref: 0 (Ref:

-7.5 dB f0.27 dE

-11.5 dB ho.25  dB

-22.5 dB &0.23  dB

-24.5 dB f0.19 dB

-25.5 dB *0.15 dB

+ 7.0 dB f0.17 dB

0 (Ref) 0 (Ref)

- 10.0 dB f0.18 dB

-15.5 dB ho.18  dB

-28.0 dB f0.18 dB

-30.5 dB ho.18  dB

-33.5 dB f0.17 dB
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 12 of 13)

Hewlett-Packard Company

Model HP 85913

3erial No.

Report No.

Date

Test Description

72. CISPR Pulse Response
(continued)

Options 1W and 130 only:

Relative Level, Band A

Repetition Frequency

100

60

25

10

5

2

1

Isolated Pulse

73. Gate Delay Accuracy and
Gate Length Accuracy

Option 105 or 107only:

Minimum Gate Delal

Maximum Gate Delal

1 ps Gate Length

65 ms Gate Length

‘4. Gate Card Insertion Loss

Option 105 or 1070nly:

Gate Card Insertion Loss

65 ms Gate Length

1.8 hs Gate Length

‘5. TV Receiver, Video Tester

Option 107 only:

Differential Gain

Channel 2

7

14

3:

3E

77

Min.

Results Measured

(TR Entry) Max.

Amplitude Error

3.0 dB

2.0 dB

0 (Ref)
-3.0 dB

-6.0 dB

-11.0 dB

(15)

(16)
(17)

(18)
(19)

(20)
(21)
(22)

0.0 ps (1)

0.0 ps (2)
0.8 ps (3)

64.99 /.LS (4)

2.0 ps

2.0 ps

1.2 ps

65.01 ps

-0.5 (1)

-0.8 (2)

+ 0.5 f0.092 dB

+0.8 f0.092 dB

(1) 6%

(2) 6 %

(3) 6%

(4) 6%

(5) 6%

(6) 6 %

+ 5.0 dB f0.24 dB

4.0 dB f0.26 dB

0 (Ref) 0 (Ref)

-5.0 dB f0.29 dB

-9.0 dE f0.30 dE

-15.0 dE f0.36 dE

- 19.0 dE f0.28 dE

-21.0 dE f0.20 dE

Measurement

Uncertainty

f0.011 ps

&O.Oll  ps

f0.434 ps

f0.434 ps

1.5%

1.5%

1.5%

1.5%

1.5%

1.5%

1
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HP 85913 Performance Test Record

HP 85913 Performance Verification Test Record (page 13 of 13)

Hewlett-Packard Company

Model HP 8591E Report No.

Serial No. Date

Test Description

75. TV Receiver, Video Tester
(continued)

Differential Phase

Channel 2

7
14

33

38
77

Min.

Results Measured Measurement

(TR Entry) Max. Uncertainty

(1) 4O 10

(2) 40 10

(3) 4O I0

(4) 40 lo

(5) 40 10

(6) 4O I0

Chroma-Luminance Delay

Channel 2

7

14

33

38

77

-45 ns (1) 45 ns f5.1 Ix

-45 ns (2) 45 ns f5.1 m

-45 ns (3) 45 ns f5.1 Ix

-45 ns (4) 45 ns f5.1 nz

-45 ns (5) 45 ns 55.1 na

-45 ns (6) 45 ns f5.1 ns
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ELP 85933 Performance Test Record

HP 85933 Performance Test Record
Only the tests for HP 85933 are included in this test record, therefore not all test numbers are
included.

‘Ihble 3-3. HP 85933 Performance Verification Test Record

Hewlett-Packard Company

Address: Report No.

Model HP 85933

krial No.

Iptions

Firmware Revision

Date

(e.g. 10 SEP 1989)

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Synthesized Sweeper

Synthesizer/Function Generator

Synthesizer/Level Generator

signal  Generator

Measuring Receiver

‘ower Meter

iF Power Sensor

l&h-Sensitivity Power Sensor

‘ulse Generator (Option 103)

VIicrowave  Frequency Counter

Jniversal Frequency Counter

rrequency  Standard

.‘ower Splitter

50 MHz Low Pass Filter

50 0 Termination

Microwave Spectrum Analyzer

(Option 010)

Tested by

OC Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date

Votes/Comments:
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 2 of 14)

Hewlett-Packard Company
Model HP 8593E Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

1. 10 MHz Reference Accuracy

Frequency Error

Settability -150 Hz (1) + 150 Hz f4.2 x 1O-g

2. 10 MHz Reference Accuracy Frequency Error
for Option 004

5 Minute Warmup Error -1 x 10-T (1) +l x 10-T f2.004 x 1O-g

30 Minute Warmup Error -1 x 10-a (2) +l x 10-a f2.002 x 10-g

L Comb Generator Frequency
Accuracy

Frequency (MHz)

Comb Generator Frequency 99.993 (1) 100.007 f25 Hi

5. Frequency Readout Accuracy
and Marker Count Accuracy

Frequency Readout Accuracy Frequency (MHz)

Frequency = 1.5 GHz

SPAN

20 MHz 1.49918 (1) 1.50082 Al.0 Hz

10 MHz 1.49958 (2) 1.50042 61.0 Hz

1 MHz 1.4999680 (3) 1.500032 fl.O Hz

Frequency = 4.0 GHz

SPAN

20 MHz 3.99918 (4) 4.00082 fl.O Hz

10 MHz 3.99958 (5) 4.00042 fl.O Hz

1 MHz 3.9999680 (6) 4.000032 Al.0 Hz

Frequency = 9.0 GHz

SPAN

20 MHz 8.99918 (7) 9.00082 f2.0 Hz

10 MHz 8.99958 (8) 9.00042 f2.0 Hz

1 MHz 8.9999680 (9) 9.000032 f2.0 Hz

Frequency = 16.0 GHz

SPAN

20 MHz 15.99918 (10) 16.00082 f3.0 Hz

IO MHz 15.99958 (11) 16.00042 f3.0 HI

1 MHz 15.9999680 (12) 16.000032 63.0 Hz

Frequency = 21.0 GHz

SPAN

20 MHz 20.99918 (13) 21.00082 f4.0 Hz

10 MHz 20.99958 (14) 21.00042 f4.0 Hz

1 MHz 20.9999680 (15) 21.000032 f4.0 Hz

Option 130 only:

20 kHz 1.49999924 (16) 1.50000076 fl.O Hz
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HP 85933 Performance Verification Test Record (page 3 of 14)

Hewlett-Packard Company

Model HP 85933

serial No.

Test Description

5. Frequency Readout and
Marker Count Accuracy
(continued)

Marker Count Accuracy

Frequency = 1.5 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 4.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 9.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 16.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 21.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz

(CNT RES = 10 Hz) 2 kHz

i. Noise Sidebands

Suppression at 10 kHz

Suppression at 20 kHz

Suppression at 30 kHz

‘. System Related Sidebands

Sideband Below Signal

Sideband Above Signal

Report No.

DateT
Min.

Results Measured

(TR Entry) Max. T Measurement

Uncertainty

1.4999989 (17) 1.5000011 fl Hz

1.49999989 (18) 1.50000011 fl Hz

3.9999989 (19) 4.0000011 *l Hz

1.99999989 e-40) 1.00000011 fl Hz

8.9999989 (21) 9.0000011 f2 Hz

8.99999985 (22) 9.00000011 f2 H2

15.9999989 (23) 16.0000011 f3 Hz

15.99999989 (24) 16.00000011 f3 Hz

20.9999989 (25)
20.99999989 (26)

1.49999989 (27)
1.49999989 (28)

21.0000011

21.00000011

1.50000011

1.50000011

f4 Hz

f4 Hz

fl.O Hz

fl.O Hz

(1) -60 dBc fl.O dB

(2) -70 dBc fl.O dB

(3) -75 dBc fl.O dB

(1) -65 dBc fl.O dB

(2) -65 dBc fl.O dB
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 4 of 14)

Hewlett-Packard Company

Model HP 85933 Report No.
Serial No. Date

Test Description Results Measured Measurement
Min. (TR Entry) Max. Uncertainty

9. Frequency Span Readout
Accuracy

SPAN M K R A  R e a d i n g -

1800 MHz 1446.00 MHz (1) 1554.00 MHz f6.37 MH;

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kH;

10.00 MHz 7.80 MHz (3) 8.20 MHz f35.4 kHi

100.00 kHz 78.00 kHz (4) 82.00 kHz 4354 Hz

99.00 kHz 78.00 kHz (5) 82.00 kHz f354 Hi

10.00 kHz 7.80 kHz (6) 8.20 kHz f3.54 Hi

Option 130 only:

1.00 kHz 0.78 kHz (7) 0.82 kHz f3.54 Hz

Il. Residual FM

(1) 250 Hz f45.8 Hz

Option 130 only: (2) 30 Hz f3.5 Hz

.2. Sweep Time Accuracy

SWEEP TIME -MKRA R e a d i n g

20 ms 15.4 ms (1) 16.6 ms f0.057 ms

100 ms 77.0 ms (2) 83.0 ms ho.283 ms

1s 770.0 ms (3) 830.0 ms f2.83 ms

10 s 7.7 s (4) 8.3 s f23.8 ms

3. Scale Fidelity

Log Mode Cumulative Error

dB from Ref Level

0 0 (Ref) 0 (Ref) 0 (Ref)

- 4 -4.34 dB (1) + 3.66 dB ho.06 dB

- 8 -8.38 dB (2) -7.62 dB f0.06 dB

-12 - 12.42 dB (3) -11.58 dB ho.06 dB

-16 - 16.46 dB (4) -15.54 dB f0.06 dB

-20 -20.50 dB (5) - 19.50 dB ho.06  dB

-24 -24.54 dB (6) -23.46 dB ho.06 dB

-28 -28.58 dB (7) -27.42 dB f0.06 dB

-32 -32.62 dB (8) -31.38 dB ho.06 dB

-36 -36.66 dB (9) -35.34 dB f0.06 dB

-40 -40.70 dB (10) -39.30 dB f0.06 dB

-44 -44.74 dB (11) -43.26 dB f0.06 dB

-48 -48.78 dB (12) -47.22 dB f0.06 dB

-52 -52.82 dB (13) -51.18 dB ho.06 dB

-56 -56.86 dB (14) -55.14 dB ho.06 dB

-60 -60.90 dB (15) -59.10 dB f0.11  dB

-64 -64.94 dB (16) -63.06 dB fO.ll dB

-68 -68.98 dB (17) -67.02 dB ho.11 dB
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 5 of 14)

Hewlett-Packard Company
rlodel HP 85933

serial  No.

Report No.

Date

Test Description

13. Scale Fidelity (continued)

Log Mode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

Option 130 only:

Log Mode

dB from Ref Level

0

Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

Incremental Error

O(Ref) 0 UW O(Ref)

-0.4 dB (18) +0.4 dB f0.06 dE

-0.4 dB (19) +0.4 dB ho.06  dE

-0.4 dB (20) +0.4 dB f0.06 dE

-0.4 dB (21) +0.4 dB f0.06 dE

-0.4 dB (22) +0.4 dB ho.06  dE

-0.4 dB (23) +0.4 dB f0.06 dE

-0.4 dB (24) 1-0.4  dB f0.06 dE

-0.4 dB (25) +0.4 dB f0.06 dE

-0.4 dB (26) +0.4 dB ho.06 dE

-0.4 dB (27) +0.4 dB ho.06  dE

-0.4 dB (28) +0.4 dB f0.06 dE

-0.4 dB (29) +0.4 dB f0.06 dE

-0.4 dB (39) +0.4 dB ho.06 dE

-0.4 dB (31) +0.4 dB f0.06 dE

-0.4 dB (32) +0.4 dB fO.ll dB

Cumulative Error

0 Wf) O(Ref) 0 (Ref)
- 4 -4.44dB (33) +3.56 dB 50.06 dB

- 8 -8.48 dB (34) -7.52 dB f0.06 dB

-12 -12.52 dB (35) -11.48 dB zkO.06 dB

-16 -16.56 dB (39) -15.44 dB f0.06 dB

-20 -20.60 dB (37) -19.40 dB f0.06 dB

-24 -24.64 dB (38) -23.36 dB f0.06 dB

-28 -28.68 dB (39) -27.32 dB ho.06 dB

-32 -32.72 dB (49) -31.28 dB ho.06 dB

-36 -36.76 dB (41) -35.24 dB ho.06 dB

-40 -40.80 dB (42) -39.20 dB ho.06 dB

-44 -44.84dB (43) -43.16 dB f0.06 dB

-48 -48.88 dB (44) -47.12 dB 60.06 dB

-52 -52.92 dB (45) -51.08 dB f0.06 dB

-56 -56.96 dB (46) -55.04 dB ho.06 dB

-60 -61.00 dB (47) -59.00 dB 60.11 dB

-64 -65.04 dB (48) -62.96 dB fO . l l dB

-68 -69.08 dB (49) -66.92 dB fO . l l dB
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 6 of 14)

Hewlett-Packard Company

Model HP 85933

serial No.
Report No.

Date

Test Description Results Measured Measurement
Min. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Option 130 only:

Log Mode I n c r e m e n t a l  E r r o r

dB from Ref Level

0 0 (Ref) O(Ref) O(Ref)
- 4 -0.4 dB (50) +0.4 dB ho.06 dE
- 8 -0.4 dB (51) +0.4 dB f0.06 dE

-12 -0.4 dB (52) +0.4 dB f0.06 dE
-16 -0.4 dB (53) to.4 dB f0.06 dE

-20 -0.4 dB (54) +0.4 dB 50.06 dE
-24 -0.4 dB (55) +0.4 dB f0.06 dE
-28 -0.4 dB (56) i0.4 dB f0.06 dE
-32 -0.4 dB (57) to.4 dB f0.06 dE

-36 -0.4 dB (58) +0.4 dB f0.06 dE

-40 -0.4 dB (59) to.4 dB f0.06 dB

-44 -0.4 dB VW +0.4 dB 60.06 dB

-48 -0.4 dB (61) +0.4 dB f0.06 dB

-52 -0.4 dB (62) to.4 dB f0.06 dB

-56 -0.4 dB (63) +0.4 dB f0.06 dB

-60 -0.4 dB (64) to.4 dB fO.ll dB

Linear Mode

% of Ref Level

100.00 O(Ref) O(Ref) O(Ref)

70.70 151.59 mV (65) 165.01 mV f1.84 mV

50.00 105.36 mV (66) 118.78 mV f1.84 mV

35.48 72.63 mV (67) 86.05 mV f1.84 mV

25.00 49.46 mV (68) 82.88 mV f1.84 mV

Option 130 only:

% of Ref Level

100.00 0 (Ref) 0 (Ref) 0 (Ref)
70.70 151.59 mV (69) 165.01 mV f1.84 mV

50.00 105.36 mV (70) 118.78 mV f1.84 mV

35.48 72.63 mV (71) 86.05 mV f1.84 mV

25.00 49.46 mV (72) 82.88mV 51.84 mV

Log-to-Linear Switching

-0.25 dB (73) to.25 dB 60.05 dB

Option 130 only:

-0.25 dB (74) to.25 dB ho.05 dB
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HP 85933 Performance Verification Test Record (page 7 of 14)

Iewlett-Packard Company

lode1 HP 85933

ierial No.

Test Description

5. Reference Level Accuracy

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

- 6 0

-70

-80

-90

Linear Mode

Reference Level (dBm)

-20

-10

0

-30

- 4 0

- 5 0

-60

-70

-80

-90

Option 130 only:

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

- 7 0

-80

-90

Report No.

Date

Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

O(Ref) O(Ref) 0 (Ref)

-0.40 dB (1) +0.40 dB ho.06  dB

-0.50 dB (2) to.50 dB ho.06  dB

-0.40 dB (3) +0.40 dB ho.06  dB

-0.50 dB (4) to.50 dB ho.08 dB

-0.80 dB (5) + 0.80 dB f0.08 dB

-1.00 dB (6) +I.00 dB f0.12 dB

-1.10 dB (7) +l.lOdB f0.12 dB

-1.20 dB (8) t1.20  dB f0.12 dB

-1.30 dB (9) t1.30  dB f0.12 dB

O(Ref) O(Ref) 0 VW

-0.40 dB (10) to.40 dB 20.06 dB

-0.50 dB (11) +0.50 dB *0.06  dB

-0.40 dB (12) +0.40 dB f0.06 dB

-0.50 dB (13) +0.50 dB 50.08 dB

-0.80 dB (14) +0.80 dB f0.08 dB

-1.00 dB (15) +l.OO dB f0.12 dB

-1.10 dB (16) +l.lO dB f0.12 dB

-1.20 dB (17) 11.20 dB f0.12 dB

-1.30 dB (18) t1.30  dB f0.12 dB

O(Ref) 0 (Ref) O(Ref)

-0.40 dB (19) to.40 dB f0.06 dB

-0.50 dB (20) to.50 dB 3~0.06 dB

-0.50 dB (21) +0.50 dB f0.06 dB

-0.50 dB (22) to.50 dB f0.08 dB

-0.80 dB (23) +0.80 dB 60.08 dB

-1.20 dB (24) +l.lO dB f0.12 dB

-1.20 dB (25) +1.20 dB ho.12 dB

-1.30 dB (26) +1.30 dB ho.12  dB

-1.40 dB (27) +1.40 dB ho.12 dB
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HP 85933 Performance Verification Test Record (page 8 of 14)

Hewlett-Packard Company

Model HP 85933

Serial No.

Report No.

Date

Test Description

15. Reference Level Accuracy
(continued)

Option 130 only:

Linear Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

6. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3kHz

1kHz

9kHz

10kHz

30kHz

100kHz

120kHz

300 kHz

IMHz

3 MHz

Option 130 only:

3kHz

300 Hz

200 Hz

100 Hz

30 Hz

T
Min.

Results Measured

(TR Entry)

O(Ref 0 (Ref)
-0.40 dE (28)
-0.50 dE (29)
-0.50 dE (39)
-0.50 dE (31)
-0.80 dE (32)
-1.20 dE (33)
-1.20 dE (34)
-1.30 dE (35)
-1.40 dE (36)

-20.15 dB

O(Ref

-0.5 dE

-0.4 dE

-0.4 dE

-0.4 dE

-0.4 dE

-0.4 dE

-0.4 dE

-0.4 dE

-0.4 dE

O(Ref:

-0.6 dE

-0.6 dE

-0.6 dE

-0.6 dE

(1)

O(Ref)

(2)
(3)

(4)

(5)

(6)
(7)

63)
(9)

(10)

0 (Ref)

(11)

(12)
(13)

(14)

Max.

O(Ref;

+0.40 dE

+0.50 dB

+0.50 dB

+0.50 dB

+0.80 dB

+l.lOdB

+1.20 dB

t1.30  dB

+1.40dB

-19.85 dB

O(Ref:

+0.5 dE

to.4 dB

+0.4 dB

to.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

to.4 dB

+0.4 dB

O(Ref)

+0.6 dB

+0.6 dB

+0.6 dB

10.6 dB

T Measurement

Uncertainty

f0.06 dE

f0.06 dE

f0.06 dE

f0.08 dE

f0.08 dE

f0.12 dE

f0.12 dE

f0.12 dE

f0.12 dE

N/A

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

+0.07/-0.08  dE

1
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 9 of 14)

Iewlett-Packard Company

dodel HP 85933

Serial  No.

Report No.

Date

Test Description

7. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz

1 MHz

300 kHz

100 kHz

30 kHz

10 kHz

3 kHz

1 kHz

6 dB EMI Bandwidth

9 kHz

120 kHz

Option 130 only:

3 dB Resolution Bandwidth

300 Hz

100 Hz

30 Hz

6 dB EM1 Bandwidth

200 Hz

.8. Calibrator Amplitude
Accuracy

10. Frequency Response

Band 0

Max Positive Response

Max Negative Response

Peak-to-Peak Response

Band 1

Max Positive Response

Max Negative Response

Peak-to-Peak Response

Band 2

Max Positive Response

Max Negative Response

Peak-to-Peak Response

r Min.

Results Measured

(TR Entry)

2.4 MHz (1)
0.8 MHz (2)
240 kHz (3)

80 kH7 (4)
24 kHi (5)
8 kH> (6)

2.4 kHI (7)

0.8 kHi (8)

7.2 kH2

96 kH2
(9)

(10)

240 Hz

80 Hz

24 Hz

(11)
(12)
(13)

160 Hz (14)

-20.4 dBm (1)

-1.5 dE
(1)
(2)
(3)

-2.0 dE
(4)

(5)

(6)

-2.5 dE
(7)

(8)
(9)

Max.

3.6 MHz

1.2 MHz

360 kHz

120 kHz

36 kHz

12 kHz

3.6 kHz

1.2 kHz

10.8 kHz

144 kHz

360 Hz

120 Hz

36 Hz

240 Hz

-19.6 dBm

t 1.5 dE

2.0 dB

t 2.0 dB

3.0 dB

t2.5 dB

4.0 dB

r Measurement

Uncertainty

f 138 kHz

f46 kHz

f13.8 kHz

f4.6 kH7

f1.38 kHz

f460 Hz

41138  Hz

f46 Hz

f333 Hz

f4.44 kHz

f36 Hz

~t12 Hz

f3.9 Hz

f24 Hz

f0.2 dB

t 0.321-0.33 dE

+0.32/-0.33 dE

+0.32/-0.33  dE

tO.40/-0.42  dE

+0.40/-0.42 dE

+ 0.40/-0.42 dE

+0.42/-0.43  dE

+0.42/-0.43 dB

+0.42/-0.43  dB
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HP 85933 Performance Verification Test Record (page 10 of 14)

Hewlett-Packard Company
Model HP 8593E

Serial No.
Report No.

Date

Test Description

20. Frequency Response
(continued)

Band 3

Max Positive Resporw

Max Negative Response

Peak-to-Peak Responst

Band 4

Max Positive Response

Max Negative Response

Peak-to-Peak Response

Band 4 for Option 026 or 027

Max Positive Response

Max Negative Response

Peak-to-Peak Response

15. Other Input Related
Spurious Responses

50 kHz  to 2.9 GHz

518 GHr

522 GHi

Option 026 OT 027 only:

126.5 GH2

10. Spurious Responses

Second Harmonic Distortion

Applied Frequency

40 MHz

2.8 GHz

Third Order Intermodulation
Distortion

Frequency

2.8 GHz

4.0 GHz

15. Gain Compression

<2.9 GHz

>2.9 GHz

Option 130 only:

T Min.

-3.0 dE

-3.0 dl?

-5.0 dB

Results Measured

(TR Entry)

(10)
(11)
(12)

(13)

(14)

(15)

(13)

(14)

(15)

(1) -55 dBc

(2) -55 dBc

(3) -50 dBc

(3)

(1)
(3)

(4)

(5)

(1)
(2)
(3)

Max.

+ 3.0 dB

4.0 dB

+ 3.0 dB

4.0 dB

+ 5.0 dB

4.0 dB

-50 dBc

-50 dBc

(2)-
(step  29c)

- 54 dBc

- 54 dBc

0.5 dB

0.5 dB

0.5 dB

T Measurement

Uncertainty

+ 0.52/-0.55 dB

+ 0.521-0.55 dB

+ 0.521-0.55 dB

+ 0.541-0.57 dB

+ 0.541-0.57 dB

+ 0.541-0.57 dB

+ 0.541-0.57 dB

+ 0.54/-0.57 dB

+ 0.541-0.57 dB

+1.12/b1.21  dB

+ 1.13/-1.22  dE

+ 1.15/-1.25  dE

+1.15/b1.25 dB

+ 1.861-2.27  dB

+2.24/-2.72  dB

+ 2.071-2.42 dB

+2.07/-2.42  dB

+ 0.21/-0.22 dB

+ 0.21/-0.22 dB

+ 0.21/-0.22 dB
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rHewlett-Packard Company

Model HP 85933

Serial No.

HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 11 of 14)

Test Description

40. Displayed Average Noise

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.4 GHz

6.0 to 12.8 GHz

12.4 to 19.4 GHz

19.1 to 22 GHz

Option 026 or 027 only:

19.1 to 26.5 GHz

15. Displayed Average Noise for
Option 130

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.4 GHz

6.0 to 12.8 GHz

12.4 to 19.4 GHz

19.1 to 22 GHz

Option 026 OT 027 only:

19.1 to 26.5 GHz

10. Residual Responses

150 kHz to 6.5 GHz

~6.  Residual Responses for
Option 130

150 kHz to 6.5 GHz

8. Fast Time Domain Sweeps

Option 101 only:

Amplitude Resolution

SWEEP TIME

18 ms

10 ms

1.0 ms

100 @

20 ps

Report No.

Date

T Min.

0.933x

14.04 ms

7.80 ms

780 ps

78 ps

15.6 ps

Results Measured

(TR Entry)

(1)
(2)
(3)

(4)

(5)

(‘3)
(7)

(8)

(1)
(2)
(3)

(4)

(5)

(6)
(7)

(8)

(1)

(1)

(1)
(2)
(3)

(4)

(5)

T
Max.

-112 dBm

-112 dBm

-112 dBm

-114 dBm

- 102 dBm

-98 dBm

-92 dBm

-87 dBm

- 127 dBm

- 127 dBm

- 127 dBm

- 129 dBm

-117 dBm

-113 dBm

- 107 dBm

- 102 dBm

-90 dBm

-90 dBm

1.007x

14.76 ms

8.20 ms

820 ps

82 ps

16.4 ps

Measurement

Uncertaintv

+ 1.15/-1.25 dE

+ 1.15/-1.25 dE

+ 1.15/-1.25 dE

+ 1.15/-1.25 dE

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.15/-1.25 dB

+ 1.09/-1.15 dB

+ 1.09/-1.15 dB

0%

f0.5%

f0.5%

f0.5%

ItO.5%

f0.5%
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 12 of 14)

Hewlett-Packard Company

Model HP 85933

3eria.l No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

i0. Absolute Amplitude
Accuracy

Option 010 only:

Absolute Amplitude Accuracy -20.75 dBm (1) - 19.25 dBm + .155/-,161  dI

Positive Vernier Accuracy (2) + 0.50 dB f0.03 dI

Negative Vernier Accuracy -0.50 dB (3) f0.03 dI

Positive Step-to-Step Accuracy (4) + 1.20 dB f0.03 dI

Negative Step-to-Step -0.80 dB (5) f0.03 d1
Accuracy

il. Power Sweep Range

Option 010 only:

Start Power Level (1)
Stop Power Level (2)

Power Sweep Range 9.0 dB (3) f0.03 dE

i3. Tracking Generator Level
Flatness

Option 010 only:

Maximum Flatness

9 kHz to 100 kHz (1) + 2.0 dB + 0.421-0.45 dE

100 kHz  to 2900 MHz (2) +2.0 dB + 0.421-0.45 dE

Minimum Flatness

9 kHz to 100 kHz -2.0 dB (3) + 0.421-0.45 dE

100 kHz to 2900 MHz -2.0 dB (4) + 0.421-0.45 dE

15. Harmonic Spurious Outputs

Option 010 only:

2nd Harmonic Level, 9 kHz (1) -15 dBc + 1.55/-  1.80 dE

2nd Harmonic Level, (2) -25 dBc + 1.551-1.80  dE
25 kHz  to 900 MHz

2nd Harmonic Level, 1.4 GHz (3) -25 dBc + 3.451-4.01  dB

3rd Harmonic Level, 9 kHz (4) -15 dBc + 1.55/-1.80 dB

3rd Harmonic Level, (5) -25 dBc + 1.551-1.80  dB
25 kHz  to 900 MHz

7. Non-Harmonic Spurious
outputs

Option 010 only:

Highest Non-Harmonic
Response Amplitude

9 kHz  to 2000 MHz (1) -27 dBc + 1.551-1.80 dB

2000 MHz to 2900 MHz (2) -23 dBc + 3.451-4.01 dB

0. Tracking Generator
Feedthrough

Option 010 only:

400 kHz to 2.9 GHz (1) -112 dBm + 1.59/-1.70 dF
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 13 of 14)

Iewlett-Packard Company

rlodel HP 8593E

Serial No.

Report No.

Date

Test Description

‘1. Tracking Generator LO
Feedthrough Amplitude

Option 010 only:

9 kHz to 1.5 GHz

2.9 GHz

‘2. CISPR Pulse Response

Options 103 only:

Measured Amplitude

9 kHz EMI BW

120 kHz EMI BW

Options 103 and 130 only:

200 Hz EMI BW

Options 103 only:

Relative Level, 9 kHz EMI BU

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Relative Level, 120 kHz EM1 BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Options 103 and 130 only:

Relative Level, Band P

Repetition Frequency

100

60

25

10

5

2

1

Isolated Pulse

Min.

I

Results Measured

(TR Entry) Max.

(1)

(2)

-16 dBm

- 16 dBm

-1.5 dB

-1.5 dB

-1.5 dB

+ 5.5 dB

0 (Ref)

-5.5 dB

-8.5 dB

-18.5 dB

- 15.0 dB

-17.0 dB

+ 9.0 dB

0 (Ref)

-8.0 dB

-12.5 dB

-24.0 dB

-26.5 dB

-29.5 dB

Amplitude Error

(11)
(12)
(13)

(14)

(15)

(16)
(17)

(1)
(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

I

Amplitude Error

3.0 dB (18)
2.0 dB (19)
0 (Ref) (20)

-3.0 dB (21)
-6.0 dB (22)

-11.0 dB (23)
-20.5 dB (24)

-21.5dBI (25)

+ 1.5 dB

+ 1.5 dB

+ 1.5 dB

+ 3.5 dB

0 (Ref)
-7.5 dB

-11.5 dB

-22.5 dB

-19.0 dB

-21.0 dB

+ 7.0 dB

0 (Ref;

-10.0 dB

- 15.5 dB

-28.0 dB

-30.5 dB

-33.5 dB

+ 5.0 dB

5.0 dB

0 (Ref)

-5.0 dB

-9.0 dB

- 15.0 dB

-24.5 dB

-25.5 dB

Measurement

Uncertainty

f2.02/-2.50  dB

f2.10/-2.67  dB

f0.34 dE

f0.50 dl?

f0.34 dB

&to.17 dB

0 (Ref)

f0.27 dB

ho.25  dB

f0.23 dB

ho.19  dB

ho.15 dB

&O.  17 dB

0 (Ref:

&to.18 dE

f0.18 dE!

*0.18 dB

fO.18 dB

f0.17 dB

f0.24 dB

f0.26 dB

0 (Ref)

f0.29 dB

f0.30 dB

f0.36 dB

f0.28 dB

f0.20 dB
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HP 85933 Performance Test Record

HP 85933 Performance Verification Test Record (page 14 of 14)

Hewlett-Packard Company
Model HP 85933 Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

73. Gate Delay Accuracy and
Gate Length Accuracy

Option 105 or 1070nly:

Minimum Gate Delay 0.0 ps (1) 2.0 ps fO.O1l PI

Maximum Gate Delay 0.0 ps (2) 2.0 ps fO.O1l p

1 ps Gate Length 0.8 ps (3) 1.2 /.Ls f0.434 ps

65 ms Gate Length 64.99 ps (4) 65.01 ps f0.434 ps

74. Gate Card Insertion Loss

Option 105 or 107only:

Gate Card Insertion Loss

65 ms Gate Length -0.5 (1) + 0.5 ho.092 dB

1.8 ps Gate Length -0.8 (2) +0.8 f0.092 dB

75. TV Receiver, Video Tester

Option 1070nly:

Differential Gain

Channel 2 (1) 6 % 1.5%

7 (2) 6% 1.5%

14 (3) 6 % 1.5%

33 (4) 6 % 1.5%

38 (5) 6% 1.5%

77 (6) 6 % 1.5%

Differential Phase

Channel 2 (1) 40 10

7 (2) 40 lo

14 (3) 4O 10

33 (4) 4” 10

38 (5) 40 I0

77 (6) 40 lo

Chroma-Luminance Delay

Channel 2 -45 ns (1) 45 ns f5.1 ns

7 -45 ns (2) 45 ns f5.1 ns

14 -45 IL!? (3) 45 ns f5.1 ns

33 -45 ns (4) 45 ns f5.1 ns

38 -45 ns (5) 45 IIS f5.1 ns

77 -45 Il.7 (6) 45 ns f5.1 m

3-42 Performance Test Records



HP 85943 Performance Test Record

HP 85943 Performance T&t Record
Only the tests for HP 85943 are included in this test record, therefore not all test numbers are
included.

‘Ihble 3-4. HP 85943 Performance Verification Test Record

Hewlett-Packard Company

Address : Report No.

Model HP 85943

Serial No.

Options

Firmware Revision

Date

(e.g. 10 SEP 1989)

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Frequency Counter

Frequency Standard

Low Pass Filter, 50 MHz

Low Pass Filter, 300 MHz

Measuring Receiver

Microwave Frequency Counter

Microwave Spectrum Analyzer

(Option 010)

Power Meter

Power Sensor

Power Sensor

Power Splitter

Pulse Generator (Option 103)

Signal Generator

Synthesized Sweeper

Synthesizer/Function Generator

Synthesizer/Level Generator

Termination, 50 Q

OC

Tested by

Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date

Votes/Comments:
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HP 85943 Performance Verification Test Record (page 2 of 12)

Hewlett-Packard Company

Model HP 85943

Serial No.
Report No.

Date

Test Description

1. 10 MHz Reference Accuracy

Settability

2. 10 MHz Reference Accuracy
for Option 004

5 Minute Warmup Error

30 Minute Warmup Error

4. Frequency Readout Accurac!
and Marker Count Accuracy

Frequency Readout Accuracy

Frequency = 1.5 GHz

SPAN

20 MHz

10 MHz

1 MHz

Option 130 only:

20 kHz

Frequency = 1.5 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz

(CNT RES = 10 Hz) 2 kHz

1. Noise Sidebands

Suppression at 10 kHz

Suppression at 20 kHi

Suppression at 30 kHI

7. System Related Sidebands

Sideband Above Signa

Sideband Below Signa

I

Results Measured

Min. (TR Entry)

- F r e q u e n c y  E r r o r

-150 Hz (1)

Frequency Error

Max.

+150 H:

-1 x 10-7 (1) + 1 x 10-j

-1 x 10-s (2) +I x 10-E

1.49918

1.49958

1.4999680

- F r e q u e n c y ( M H z )

(1)

(2)
(3)

1.50082 fl.O Hz

1.50042 61.0 Hz

1.500032 f1.0 Hz

1.49999924 (4) 1.50000076 fl.O Hz

1.4999989 (5) 1.5000011 fl.O Hz

1.49999989 (6) 1.50000011 f1.0 Hz

1.49999989 (7) 1.50000011

1.49999989 (8) 1.50000011

fl.O Hz

fl.O Hz

(1)

(2)
(3)

(1) -65 dBc

(2) -65 dBc

-60 dBc fl.O dB

-70 dBc fl.O dB

-75 dBc fl.O dB

I
Measurement

Uncertainty

f4.2 x 1O-g

f2.004  x 1O-g

f2.002 x 10-g

fl.O dB

fl.O dB

3-44 Performance Test Records



FIP 85943 Performance Test Record

E@ 85943 Performance Verification Test Record (page 3 of 12)

Hewlett-Packard Company

Uodel HP 85943 Report No.
Serial No. Date

Test Description Results Measured Measurement
Min. (TR Entry) Max. Uncertainty

9. Frequency Span Readout
Accuracy

SPAN M K R A  R e a d i n g

1800 MHz 1446.00 MHz (1) 1554.00 MHz f6.37 MHz

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kHz

10.00 MHz 7.80 MHz (3) 8.20 MHz f35.4 kH:

100.00 kHz 78.00 kHz (4) 82.00 kHz f354 H:

99.00 kHz 78.00 kHz (5) 82.00 kHz f354 H:

10.00 kHz 7.80 kHz (6) 8.20 kHz f3.54 H:
Option 130 only:

1.00 kHz 780 Hz (7) 820 Hz f3.54 H;

1. Residual FM

(1) 250 Hz f45.8 H;

Option 130 only: (2) 30 Hz f3.5 Hi

2. Sweep Time Accuracy

SWEEP TIME MKRA R e a d i n g

20 ms 15.4 ms (1) 16.6 ms ho.057 rns

100 ms 77.0 ms (2) 83.0 ms f0.283  mz

1s 770.0 ms (3) 830.0 ms f2.83 rnz

10s 7.7 s (4) 8.3 s f23.8 rnz

3. Scale Fidelity

Log Mode Cumulative Error

dB from Ref Level

0 O(Ref) 0 (Ref) O(Ref)

- 4 -4.34 dB (1) +3.66  dB f0.06 dB

- 8 -8.38 dB (2) -7.62 dB ~'~0.06 dB

-12 -12.42 dB (3) -11.58 dB ho.06 dB

-16 -16.46 dB (4) -15.54 dB f0.06 dB

-20 -20.50 dB (5) -19.50 dB f0.06 dB

-24 -24.54 dB (‘3) -23.46 dB f0.06 dB

-28 -28.58 dB (7) -27.42 dB ho.06  dB

-32 -32.62 dB (8) -31.38 dB f0.06 dB

-36 -36.66 dB (9) -35.34 dB f0.06 dB

-40 -40.70 dB (10) -39.30 dB f0.06 dB

-44 -44.74dB (11) -43.26 dB f0.06 dB

-48 -48.78 dB (12) -47.22 dB f0.06 dB

-52 -52.82 dB (13) -51.18 dB f0.06 dB

-56 -56.86 dB (14) -55.14 dB f0.06 dB

-60 -60.90 dB (15) -59.10 dB fO.ll dB

-64 -64.94 dB (16) -63.06 dB ho.11 dB

-68 -68.98 dB (17) -67.02 dB fO.ll dB
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HP 85943 Performance Test Record

HP 85943 Performance Verification Test Record (page 4 of 12)

Hewlett-Packard Company
Model HP 85943

Serial No.
Report No.

Date

Test Description Results Measured Measurement
Min. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Log Mode incremental  Error
dB from Ref Level

0 O(Ref) 0 (Ref) O(Ref)
- 4 -0.4 dB (18) +0.4 dB zkO.06  dE
- 8 -0.4 dB (19) +0.4 dB f0.06 dE

-12 -0.4 dB v-9 +0.4 dB ho.06 dE
-16 -0.4 dB (21) +0.4 dB f0.06 dE
- 2 0 -0.4 dB cm +0.4 dB f0.06 dE
- 2 4 -0.4 dB (23) +0.4 dB f0.06 dB
- 2 8 -0.4 dB (24) +0.4 dB ho.06 dB
- 3 2 -0.4 dB (25) +0.4 dB 1kO.06  dB
- 3 6 -0.4 dB (2‘3 +0.4 dB f0.06 dB
- 4 0 -0.4 dB (27) +0.4 dB f0.06 dB
-44 -0.4 dB W) +0.4 dB ho.06 dB
- 4 8 -0.4 dB (29) +0.4 dB f0.06 dB
- 5 2 -0.4 dB (30) +0.4 dB ho.06 dB
- 5 6 -0.4 dB (31) +0.4 dB f0.06 dB
- 6 0 -0.4 dB (32) +0.4 dB fO.ll dB

Option 13Oonly:

Log Mode Cumulative Error

dB from Ref Level

0 O(Ref) O(Ref) O(Ref)
- 4 -4.44 dB (33) +3.56 dB f0.06 dB

- 8 -8.48 dB (34) -7.52 dB f0.06 dB

-12 -12.52 dB (35) -11.48 dB f0.06 dB

-16 -16.56 dB (36) -15.44 dB f0.06 dB

-20 -20.60 dB (37) -19.40 dB f0.06 dB

-24 -24.64 dB (38) -23.36 dB ztO.06 dB

-28 -28.68 dB (39) -27.32 dB f0.06 dB

-32 -32.72 dB (40) -31.28 dB f0.06 dB

-36 -36.76 dB (41) -35.24 dB f0.06 dB

-40 -40.80 dB (42) -39.20 dB f0.06 dB

-44 -44.84dB (43) -43.16 dB ho.06 dB

-48 -48.88 dB (44) -47.12 dB f0.06 dB

-52 -52.92 dB (45) -51.08 dB f0.06 dB

-56 -56.96 dB (46) -55.04 dB f0.06 dB

-60 -61.00 dB (47) -59.00 dB f0.11 dB

-64 -65.04 dB (48) -62.96 dB fO . l l dB

-68 -69.08 dB (49) -66.92 dB ho.11 dB
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HP 85943 Performance Test Record

EIP 85943 Performance Verification Test Record (page 5 of 12)

Hewlett-Packard Company

Model HP 85943 Report No.
Serial No. Date

Test Description

13.  Scale Fidelity (continued)

Option 130 only:

LogMod

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

Linear Mode

% of Ref Level

100.00

70.70

50.00

35.48

25.00

Option 130 only:

% of Ref Level

100.00

70.70

50.00

35.48

25.00

Log-to-Linear Switching

Option 130 only:

;.

I n c r e m e n t a l E r r o r-

O(Ref O(Ref) O(Ref)

-0.4 dE (50) iO.4 dB

-0.4 dE (51) +0.4 dB

-0.4 dE (52) +0.4 dB

-0.4 dE (53) +0.4 dB

-0.4 dE (54) +0.4 dB

-0.4 dB (55) +0.4 dB

-0.4 dB (56) +0.4 dB

-0.4 dB (57) +0.4 dB

-0.4 dB (58) +0.4 dB

-0.4 dB (59) +0.4 dB

-0.4 dB (‘50) +0.4 dB

-0.4 dB (61) +0.4 dB

-0.4 dB (62) +0.4 dB

-0.4 dB (63) +0.4 dB

-0.4 dB (64) +0.4 dB

ho.06  dI

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

f0.06 dE

&0.06  dE

f0.06 dE

f0.06 dE

50.06 dE

f0.06 dB

ho.06  dB

f0.06 dB

fO.ll dB

0 (Ref) O(Ref)

151.59 mV (65)
105.36 mV 636)
72.63 mV (67)
49.46 mV W)

0 VW
165.01 mV f1.84 mV

118.78 mV f1.84 mV

86.05 mV Al.84 mV

82.88 mV Al.84 mV

O(Ref) 0 (Refl O(Ref)

151.59 mV (69) 165.01 mV

105.36 mV (70) 118.78 mV

72.63 mV (71) 86.05 mV

49.46 mV (72) 82.88 mV

f1.84 mV

f1.84 mV

f1.84 mV

f1.84 mV

-0.25 dB (73) +0.25 dB &0.05  dB

-0.25 dB (74) +0.25  dB 50.05 dB

Performance Test Records 3-47



HP 85943 Performance Test Record

HP 85943 Performance Verification Test Record (page 6 of 12)

Hewlett-Packard Company

Model HP 85943 Report No.

Serial No. Date

Test Description

15. Reference Level Accuracy

Log Mode

Reference Level (dBm)

- 2 0

-10

0

- 3 0

- 4 0

- 5 0

- 6 0

- 7 0

- 8 0

-90

Linear Mode

Reference Level (dBm)

- 2 0

-10

0

- 3 0

- 4 0

- 5 0

- 6 0

- 7 0

- 8 0

-90

Option 130only:

Log Mode

Reference Level (dBm)

- 2 0

-10

0

- 3 0

- 4 0

- 5 0

- 6 0

- 7 0

- 8 0

- 9 0

T Min.

O(Ref: O(Ref) O(Ref

-0.40 dE (1) +0.40 dE

-0.50 dB (2) +0.50 dE

-0.40 dB (3) +0.40 dE

-0.50 dB (4) +0.50 dE

-0.80 dB (5) +0.80 dE

-1.00 dB (6) +I.00 dB

-1.10 dB (7) +l.lO dB

-1.20 dB (8) + 1.20 dB

-1.30 dB (9) +1.30 dB

O(Ref) 0 (Ref) O(Ref)

-0.40 dB (10) +0.40 dB

-0.50 dB (11) +0.50 dB

-0.40 dB (12) +0.40 dB

-0.50 dB (13) +0.50 dB

-0.80 dB (14) +0.80 dB

-1.00 dB (15) +l.OO dB

-1.10 dB (16) +l.lOdB

-1.20 dB (17) +1.20 dB

-1.30 dB (18) + 1.30 dB

O(Ref)

-0.40 dB

-0.50 dB

-0.50 dB

-0.50 dB

-0.80 dB

-1.20 dB

-1.20 dB

-1.30 dB

-1.40 dB

(19)
(20)
(21)
(22)
(23)

(24)

(25)

(26)
(27)

0 (Ref) O(Ref;

+0.40 dB

+0.50 dB

+0.50 dB

+0.50 dB

+0.80 dB

+l.lO dB

+ 1.20 dB

+1.30 dB

1-1.40  dB

Results Measured

(TR Entry) Max. T Measurement

Uncertainty

f0.06 dE

f0.06 dE

f0.06 dE

f0.08 dE

f0.08 dE

$0.12 dE

f0.12 dB

f0.12 dB

*0.12 dB

f0.06 dB

ho.06  dB

f0.06 dB

f0.08 dB

f0.08 dB

f0.12 dB

f0.12 dB

ho.12 dB

ho.12 dB

ho.06  dB

f0.06 dB

ho.06 dB

f0.08 dB

f0.08 dB

f0.12 dB

f0.12 dB

ho.12 dB

ho.12  dB
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HP 85943 Performance Test Record

HP 85943 Performance Verification Test Record (page 7 of 12)

Hewlett-Packard Company

Model HP 85943

Serial No.

Report No.

Date

Test Description

15. Reference Level Accuracy
(continued)

Option 130 only:

Linear Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-QO

16. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3kHz

1kHz

SkHz

10kHz

30kHz

100kHz

120kHz

300 kHz

1MHz

3MHz

Option 130 only:

3kHz

300 Hz

200 Hz

100 Hz

30 Hz

-I-
Min.

Results Measured

(TR Entry)

O(Ref 0 (Ref)
-0.40 dE (28)
-0.50 dE (2%
-0.50 dE (30)
-0.50 dE (31)
-0.80 dE (32)
-1.20dE (33)
-1.20 dE (34)
-1.30 dE (35)
-1.40 dE (38)

-20.15 dE (1)

O(Ref:

-0.5 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

O(Ref)

(2)
(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

O(Ref)

-0.6 dB

-0.6 dB

-0.6 dB

-0.6 dB

O(Ref)

(11)

(12)
(13)

(14)

Max.

O(Ref:

+0.40 dl?

+0.50 dB

+0.50  dB

+0.50  dB

+0.80  dB

+I.10 dB

+1.20 dB

+1.30dB

+1.40 dB

T

-19.85 dB

0 VW
+0.5 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

iO.4 dB

10.4 dB

+0.4 dB

O(Ref)

+0.6 dB

+0.6 dB

+0.6 dB

+0.6 dB

Measurement

Uncertainty

f0.06 dB

f0.06 dB

f0.06 dB

f0.08 dB

f0.08 dB

f0.12 dB

f0.12 dB

f0.12 dB

f0.12 dB

N/A

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB

+0.07/-0.08  dB
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HP 85943 Performance Verification Test Record (page 8 of 12)

Xewlett-Packard  Company

Model HP 85943

serial No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

17. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz 2.4 MHz (1) 3.6 MHz , f138 kHz

1 MHz 0.8 MHz (2) 1.2 MHz f46 kHz

300 kHz 240 kHz (3) 360 kHz &13.8  kHz

100 kHz 80 kHz (4) 120 kHz f4.6 kHz

30 kHz 24 kHz (51 36 kHz f1.38 kHz

10 kHz 8 kHz (6) 12 kHz f460 Hz

3 kHz 2.4 kHz (71 3.6 kHz f138 Hz

1 kHz 0.8 kHz (8) 1.2 kHz f46 Hz

6 dB EM1 Bandwidth

9 kHz 7.2 kHz (9) 10.8 kHz f333 Hz

120 kHz 96 kHz (10) 144 kHz f4.44 kHz

Q&ion 130 only:

3 dB Resolution Bandwidth

300 Hz 240 Hz (11) 360 Hz f36 Hz

100 Hz 80 Hz (12) 120 Hz f12 Hz

30 Hz 24 Hz (131 36 Hz f3.9 Hz

6 dB EMI Bandwidth

200 Hz 160 Hz (14) 240 Hz f24 Hz

.8. Calibrator Amplitude
Accuracy

-20.4 dBm (1) -19.6 dBm f0.2 dB

! 1. Frequency Response

Max Positive Response (1) + 1.5 dB + 0.32/-0.33 dB

Max Negative Response -1.5 dB (2) + 0.32/-0.33 dB

Peak-to-Peak Response (31 2.0 dB + 0.32/-0.33 dB

IS. Other Input Related
Spurious Responses

50 kHz to 2.9 GHz (1) -55 dBc + 1.121-1.21  dB

1. Spurious Responses

Second Harmonic Distortion (1) -50 dBc =1.12/-1.21  dB

Third Order Intermodulation (step  2%)
Distortion

Frequency

2.8 GHz (2) - 54 dBc +2.07/-2.42  dB
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HP 85943 Performance Verification Test Record (page 9 of 12)

Hewlett-Packard Company

Model HP 8594E

serial No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

16. Gain Compression

<2.9 GHz (1) 0.5 dB + 0.21/-0.22 dB

Option 130 only: (3) 0.5 dB + 0.211-0.22 dB

Il. Displayed Average Noise

Frequency

400 kHz (1) - 107 dBm + 1.151-1.25  dB

4 MHz (2) -107 dBm + 1.15/-1.25  dB

5 MHz to 2.9 GHz (3) -112 dBm + 1.15/L1.25  dB

L6. Displayed Average Noise for
Option 130

Frequency

400 kHz (1) - 122 dBm + 1.15/-1.25  dB

4 MHz (2) - 122 dBm +1.15/-1.25  dB

5 MHz to 2.9 GHz (3) - 127 dBm + 1.15/-1.25  dB

Il. Residual Responses

150 kHz to 2.9 GHz (1) -90 dBm + l.OS/-1.15 dB

15. Residual Responses for
Option 130

150 kHz to 2.9 GHz (1) -90 dBm + l.OS/-1.15 dB

8. Fast Time Domain Sweeps

Option 101 only:

Amplitude Resolution 0.933x (1) 1.007x 0 %

SWEEP TIME

18 ms 14.04 ms (2) 14.76 ms f0.596

10 ms 7.80 ms (3) 8.20 ms f0.5%

1.0 ms 780,~s (4) 820 ps *0.5%

100 /.Ls 78 ps (5) 82 ps f0.5%

20 /As 15.6 /IS 63) 16.4 fis f0.5%

i0. Absolute Amplitude
Accuracy

Option 010 only:

Absolute Amplitude Accuracy -20.75 dBm (1) - 19.25 dBm + .155/-,161  dB

Positive Vernier Accuracy (2) +0.50 dB f0.03 dB

Negative Vernier Accuracy -0.50 dB (3) f0.03 dB

Positive Step-to-Step Accuracy (4) + 1.20 dB ho.03  dB

Negative Step-to-Step -0.80 dB (5) f0.03 dB
Accuracy
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HP 85943 Performance Verification Test Record (page 10 of 12)

Hewlett-Packard Company
Model HP 85943

Serial No.

Report No.

Date

Test Description

61. Power Sweep Range

Option 010 only:

Start Power Level

Stop Power Level

Power Sweep Range

63. Tracking Generator Level
Flatness

Option 010 only:

Maximum Flatness

9 kHz to 100 kHz

100 kHz  to 2900 MHz

Minimum Flatness

9 kHz to 100 kHz

100 kHz to 2900 MHz

65. Harmonic Spurious Outputs

Option 010 only:

2nd Harmonic Level, 9 kHz
2nd Harmonic Level,

25 kHz to 900 MHz

2nd Harmonic Level, 1.4 GHz

3rd Harmonic Level, 9 kHz

3rd Harmonic Level,
25 kHz to 900 MHz

67. Non-Harmonic Spurious
outputs

Option 010 only:

Highest Non-Harmonic
Response Amplitude

9 kHz to 2000 MHz

2000 MHz to 2900 MHz

70. Tracking Generator
Feedthrough

Option 010 only:

400 kHz to 2.9 GHz

19. Tracking Generator
Feedthrough

Option 010 only:

400 kHz to 5 MHz

5 MHz to 2.9 GHz

71. Tracking Generator LO
Feedthrough Amplitude

Option 010 only:

9 kHz to 1.5 GHz

2.9 GHz

Min.

9.0 dB

-2.0 dB

-2.0 dB

Results Measured

(TR Entry)

(1)

(2)
(3)

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

(5)

(1)

c-3

(1)

(1)

(2)

(1)

(2)L

Measurement

Max. Uncertainty

f0.03 dB

+2.0 dB + 0.421-0.45 dB

+2.0 dB + 0.421-0.45 dB

+ 0.421-0.45 dB

+ 0.42/-0.45 dB

- 15 dBc + 1.55/-  1.80 dB

-25 dBc + 1.55/-1.80  dB

-25 dBc + 3.45/-4.01  dB

-15 dBc + 1.55/-1.80  dB

-25 dBc + 1.55/-  1.80 dB

-27 dBc + 1.551-1.80  dB

-23 dBc +3.45/-4.01  dB

-112 dBm + 1.59/-1.70  dB

- 107 dBm + 1.59/-  1.70 dB

-112 dBm + 1.59/-  1.70 dB

- 16 dBm f2.02/-2.50  dB

-16 dBm f2.10/-2.67  dB
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HP 85943 Performance Verification Test Record (page 11 of 12)

Hewlett-Packard Company

Model HP 85943 Report No.

serial No. Date

Test Description

72. CISPR Pulse Response

Options 103 only:

Measured Amplitude

9 kHz EM1 BW

120 kHz  EMI BW

Options 103 and 130 only:

200 Hz EMI BW

Options 103 only:

Relative Level, 9 kHz EMI BM

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Relative Level, 120 kHz EMI BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Options 103 and 130 only:

Relative Level, Band A

Repetition Frequency

100

60

25

10

5

2

1

Isolated Pulse

f

Min.

Results Measured

(TR Entry) Max.

-1.5 dB

-1.5 dB

-1.5 dB

(1)
(2)

(3)

+ 5.5 dB (4)

0 (Ref) (5)
-5.5 dB (6)
-8.5 dB (7)

- 18.5 dB (8)
-15.0 dB (9)
- 17.0 dB (10)

+ 9.0 dB

0 (Ref)
-8.0 dB

-12.5 dB

-24.0 dB

-26.5 dB

-29.5 dB

(11)
(12)
(13)

(14)

(15)

(1‘3)
(17)

- A m p l i t u d e  E r r o r-

3.0 dB

2.0 dB

0 (Ref)

-3.0 dB

-6.0 dB

-11.0 dE

-20.5 dE

-21.5 dB

_ _  A m p l i t u d e  E r r o r

(18)
(19)
cw
(21)
(22)
(23)

(24)

(25)

+1.5 dE

+ 1.5 dE

+ 1.5 dE

+ 3.5 dB

0 (Ref)

-7.5 dB

-11.5 dB

-22.5 dB

-19.0 dB

-21.0 dB

+ 7.0 dE

0 (Ref:

- 10.0 dB

- 15.5 dB

-28.0 dB

-30.5 dB

-33.5 dB

+ 5.0 dB

5.0 dB

0 (Ref)

-5.0 dB

-9.0 dB

-15.0 dB

-24.5 dB

-25.5 dB

Measurement

Uncertainty

60.34 dB

f0.50 dB

f0.34 dB

9~0.17 dB

0 (Ref)
ho.27  dB

f0.25 dB

ho.23  dB

f0.19 dB

f0.15 dB

fO.17 dB

0 (Ref:

f0.18 dB

ho.18 dB

f0.18 dB

&0.18 dB

f0.17 dB

60.24 dB

f0.26 dB

0 (Ref)

f0.29 dB

f0.30 dB

f0.36 dB

f0.28 dB

f0.20 dB
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HP 85943 Performance Verification Test Record (page 12 of 12)

rHewlett-Packard Company

Model HP 85943

Serial No.

Report No.

Date

Test Description

73. Gate Delay Accuracy and
Gate Length Accuracy

Option 105 or 107 only:

Minimum Gate Delay

Maximum Gate Delay

1 ps Gate Length

65 ms Gate Length

74. Gate Card Insertion Loss

Option 105 or 107 only:

Gate Card Insertion Loss

65 ms Gate Length

1.8 ps Gate Length

‘5. TV Receiver, Video Tester

Option 107 only:

Differential Gain

Channel 2

7

14

33

38

77

Differential Phase

Channel 2

7

14

33

38

77

Chroma-Luminance Delay

Channel 2

7

14

33

38

77

T Min.

Results Measured

(TR Entry) Max. T Measurement

Uncertainty

0.0 p (1) 2.0 p: fO.O1l p:

0.0 pL( (2) 2.0 /AL! fO.O1l pc

0.8 ps (3) 1.2 p: f0.434 ps

64.99 ps (4) 65.01 ps f0.434 ps

-0.5 (1) +O.f f0.092 dB

-0.8 (2) +O.E f0.092 dB

-45 ns

-45 ns

-45 ns

-45 ns

-45 ns

-45 ns

(1) 6 % 1.5%

(2) 6 % 1.5%

(3) 6% 1.5%

(4) 6% 1.5%

(5) 6% 1.5%

(6) 6X 1.5%

(1) 4= l(

(2) 4O lC

(3) 40 1C

(4) 40 10

(5) 40 10

(6) 40 lo

(1)
(2)
(3)

(4)

(5)

(6)

45 ns

45 ns

45 ns

45 ns

45 ns

45 11s

f5.1 ns

f5.1 ns

f5.1 ns

f5.1 ns

f5.1 ns

f5.1 ns
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HP 8594Q Performance Test Record

HP 8594Q Performance Wst Record
Only the tests for HP 8594Q are included in this test record, therefore not all test numbers are
included.

‘able 3-5. HP 8594Q Performance Verification Test Record

Hewlett-Packard Company

Address: Report No.

Model HP 85946

Serial No.

Options

Firmware Revision

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Frequency Counter

Frequency Standard

Low Pass Filter, 50 MHz

Low Pass Filter, 300 MHz

Measuring Receiver

Microwave Frequency Counter

Power Meter

Power Sensor

Power Sensor

Power Splitter

Signal Generator

Synthesized Sweeper

Synthesizer/Function Generator

Synthesizer/Level Generator

fermination,  50 R

Date

(e.g. 10 SEP 1989)

Tested by

OC Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date

Notes/Comments:
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HP 8594Q Performance Test Record

HP 85940 Performance Verification Test Record (page 2 of 6)

Hewlett-Packard Company

Model HP 86949

Serial No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

1. 10 MHz Reference Accuracy F r e q u e n c y Error
for Option 704

Settability - 150 Hz (1) + 150 Hz f4.2 x 1O-g

2. 10 MHz Reference Accuracy Frequency Error
for Option 190

5 Minute Warmup Error -1 x 10-7 (1) +l x 10-7 f2.004 x 1O-g

30 Minute Warmup Error -1 x 10-s C-3 +l x 10-s f2.002 x 10-g

4. Frequency Readout Accuracy
and Marker Count Accuracy

Frequency Readout Accuracy Frequency (MHz)

Frequency = 1.5 GHz

SPAN

20 MHz 1.49918 (1) 1.50082 fl.O Hz

10 MHz 1.49958 (2) 1.50042 fl.O Hz

1 MHz 1.4999680 (3) 1.500032 fl.O Hz

Frequency = 1.5 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz 1.4999989 (5) 1.5000011 fl.O Hz

(CNT RES = 10 Hz) 1 MHz 1.49999989 (6) 1.50000011 fl.O Hz

6. Noise Sidebands

Suppression at 10 kHz (1) -60 dBc f1.0 dB

Suppression at 20 kHz (2) -70 dBc 61.0 dB

Suppression at 30 kHz (3) -75 dBc fl.O dB

7. System Related Sidebands

Sideband Above Signal (1) -65 dBc fl.O dB

Sideband Below Signal (2) -65 dBc fl.O dB

3. Frequency Span Readout
Accuracy

SPAN MKRA Reading

1800 MHz 1446.00 MHz (1) 1554.00 MHz f6.37 MHz

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kHz

10.00 MHz 7.80 MHz (3) 8.20 MHz f35.4 kHz

100.00 kHz 78.00 kHz (4) 82.00 kHz f354 Hz

99.00 kHz 78.00 kHz (5) 82.00 kHz f354 Hz

10.00 kHz 7.80 kHz 6-9 8.20 kHz f3.54 Hz

1. Residual FM

(1) 250 Hz f45.8 Hz

2. Sweep Time Accuracy

SWEEP TIME MKRA R e a d i n g

20 ms 15.4 ms (1) 16.6 ms f0.057 ms

100 ms 77.0 ms (2) 83.0 ms f0.283 ms

IS 770.0 ms (3) 830.0 ms f2.83 ms

10 s 7.7 s (4) 8.3 s f23.8 ms
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HP 8594Q Performance Test Record

EIP 8594Q Performance Verification Test Record (page 3 of 6)

Hewlett-Packard Company

Model HP 8594Q

Serial No.
Report No.

Date

Test Description

13. Scale Fidelity

Log Mode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

-64

-68

Log Mode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

Min.

Results Measured

(TR Entry) Max.

O(Ref

-4.34 dE

-8.38 dE

-12.42 dE

-16.46 dE

-20.50 dE

-24.54 dE

-28.58 dE

-32.62 dE

-36.66 dI?

-40.70 dB

-44.74 dB

-48.78 dB

-52.82 dB

-56.86 dB

-60.90 dB

-64.94 dB

-68.98 dB

O(Ref)

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-

1

1

1

1

I

1

1

L

I

1

-

-Cumulative Error -

0 (Ref)

(1)

(2)
(3)

(4)

(5)

(6)
(7)

(8)
(9)

(10)

(11)

(12)
(13)

(14)

(15)

(16)
(17)

-Incremental Error

(18)
(19)

(20)
(21)
(22)
(23)

(24)

(25)

W-3
(27)

(28)
(29)

(30)

(31)

(32)

0 (Ref)

O(Ref

+3.66 dI

-7.62 dI

-11.58 dE

-15.54 dE

-19.50 dE

-23.46 dE

-27.42 dE

-31.38 dE

-35.34 dE

-39.30 dE

-43.26 dE

-47.22 dE

-51.18 dE

-55.14 dE

-59.10 dE

-63.06 dB

-67.02 dB

O(Ref;

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

iO.4 dB

to.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

to.4 dB

+0.4 dB

to.4 dB

to.4 dB

Measurement

Uncertainty

f0.06 dE

f0.06 dE

f0.06 dE

ho.06 dE

f0.06 dE

ho.06 dE

f0.06 dE

ho.06 dB

xtO.06  dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

fO.ll dB

&O.ll  dB

fO.ll dB

f0.06 dB

f0.06 dB

f0.06 dB

ho.06 dB

kO.06 dB

ho.06 dB

f0.06 dB

f0.06 dB

ho.06 dB

~kO.06  dB

f0.06 dB

f0.06 dB

f0.06 dB
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HP 8594Q Performance Test Record

HP 85940 Performance Verification Test Record (page 4 of 6)

Hewlett-Packard Company

Model HP 85946 Report No.
serial  No. Date

Test Description Results Measured Measurement
Mill. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Linear Mode

% of Ref Level

100.00 0 VW 0 (Ref) O(Ref)

70.70 151.59 mV (65) 165.01 mV f1.84 mV

50.00 105.36 mV (66) 118.78 mV f1.84 mV

35.48 72.63 mV (67) 86.05 mV 51.84 mV

25.00 49.46 mV W) 82.88 mV Al.84 mV

Log-to-Linear Switching

-0.25 dB (73) to.25 dB f0.05 dB

5. Reference Level Accuracy

Log Mode

Reference Level (dBm)

-20 O(Ref) 0 VW 0 Wf)
-10 -0.40 dB (1) +0.40 dB f0.06 dB

0 -0.50 dB (2) +0.50 dB f0.06 dB

-30 -0.40 dB (3) +0.40 dB f0.06 dB

-40 -0.50 dB (4) to.50 dB f0.08 dB

-50 -0.80 dB (5) to.80 dB f0.08 dB

-60 -1.00 dB (6) +l.OOdB f0.12 dB

-70 -1.10 dB (7) t1.10  dB f0.12 dB

-80 -1.20 dB (8) +1.20dB f0.12 dB

-90 -1.30 dB (9) +1.30 dB f0.12 dB

Linear Mode

Reference Level (dBm)

-20 0 (Ref) 0 UW O(Ref)

-10 -0.40 dB (10) +0.40 dB f0.06 dB

0 -0.50 dB (11) to.50 dB 60.06 dB

-30 -0.40 dB (12) +0.40 dB f0.06 dB

-40 -0.50 dB (13) to.50 dB f0.08 dB

-50 -0.80 dB (14) +O.BO dB f0.08 dB

-60 -1.00 dB (15) +l.OO dB f0.12 dB

-70 -1.10 dB (16) +I.10 dB f0.12 dB

-80 -1.20 dB (17) +1.20dB f0.12 dB

-90 -1.30 dB (18) t1.30  dB f0.12 dB
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HP 8594Q Performance Verification Test Record (page 5 of 6)

Hewlett-Packard Company

Bode1 HP 8594Q Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

.6. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude -20.15 dB (1) - 19.85 dB N/A
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3 kHz 0 (Ref) 0 (Ref) 0 (Ref)

1 kHz -0.5 dB (2) + 0.5 dB + 0.07/-0.08 dB

9 kHz -0.4 dB (3) + 0.4 dB t 0.07/-0.08 dB

10 kHz -0.4 dB (4) + 0.4 dB t 0.07/-0.08 dB

30 kHz -0.4 dB (5) + 0.4 dB + 0.07/-0.08 dB

100 kHz -0.4 dB (6) t 0.4 dB t 0.07/-0.08 dB

120 kHz -0.4 dB (7) t 0.4 dB + 0.07/-0.08 dB

300 kHz -0.4 dB (8) + 0.4 dB t 0.07/-0.08 dB

1 MHz -0.4 dB (9) + 0.4 dB + 0.07/-0.08 dB

3 MHz -0.4 dB (10) + 0.4 dB t 0.07/-0.08 dB

7. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth
3 MHz 2.4 MHz (1) 3.6 MHz f138 kHz

1 MHz 0.8 MHz (2) 1.2 MHz f46 kH2

300 kHz 240 kHz (3) 360 kHz f13.8 kHz

100 kHz 80 kHz (4) 120 kHz f4.6 kH2

30 kHz 24 kHz (5) 36 kHz f1.38 kHz

10 kHz 8 kHz (6) 12 kHz f460 Hz

3 kHz 2.4 kHz (7) 3.6 kHz ~t138  Hz

1 kHz 0.8 kHz (8) 1.2 kHz l 46 Hz

6 dB EM1 Bandwidth

9 kHz 7.2 kHz (9) 10.8 kHz f333 Hz

120 kHz 96 kHz (10) 144 kHz *4.44 kHz

6 dB EM1 Bandwidth
200 Hz 160 Hz (14) 240 Hz f24 Hz

!8. Calibrator Amplitude
Accuracy

-20.4 dBm (1) -19.6 dBm f0.2 dB
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HP 8594Q Performance Verification Test Record (page 6 of 6)

Hewlett-Packard Company
Model HP 8594Q

Serial No.

Test Description

2 1. Frequency Response

Max Positive Responst

Max Negative Response

Peak-to-Peak Response

16. Other Input Related
Spurious Responses

50 kHz  to 2.9 GEE

3 1. Spurious Responses

Second Harmonic Distortion

Third Order Intermodulatiol
Distortiol

Frequency

2.8 GHz

36.  Gain Compression

<2.9 GH;

il. Displayed Average Noise

Frequency

400 kHz

4 MHz

5 MHz to 2.9 GHz

il. Residual Responses

150 kHz to 2.9 GHz

i2. Channel Power1
Option 190 only

Handwidth

Saw=OFF,  Preamp=OFF 8 ME

Saw = ON, Preamp = ON 8 MH:

53. EVM*

Option 190 only

Bandwidth

Saw = OFF, Preamp = OFF

8 MHz

4 MHz

2 MHz

Saw = ON, Preamp = OFF

8 MHz

4 MHz

2 MHz

Report No.

Date

Min.

-1.5 dE

2 dE

-61.0 dE

.l %

.l %

.I %

.I %

.l %

.l %

Results Measured

(TR Entry)

(1)

(2)
(3)

(1)

(1)

(2)

(1)

(1)
(2)
(3)

(1)

(1)

(2)

(1)
(2)
(3)

(4)

(5)

(6)

Max.

t 1.5 dB

2.0 dB

- 55 dBc

-55 dBc

-54 dBc

0.5 dB

-107 dBm

- 107 dBm

-112 dBm

-90 dBm

6 dB

-51.0 dB

1.37 %

1.37 %

1.37 %

1.91 %

1.91 %

1.91 96

T Measurement

Uncertainty

+0.32/-0.33  dE

+0.32/-0.33  dE

+0.32/-0.33  dE

t 1.12/-1.21  dE

=1.12/-1.21  dE

+2.07/-2.42  dE

tO.21/-0.22  dE

+ 1.15/-1.25  dE

t 1.151-1.25  dE

+ 1.15/-1.25  dE

+ l.OQ/-1.15  dB

N/j

NIP

NIP

NIP

N/A

N/A

N/A

N/A

1 No manual performance test is available. This test is to be performed only by an HP authorized service center.

2 This is a measurement of the residual EVM of the analyzer. No manual performance test is available. This test is to
be performed only by an HP authorized service center.
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HP 85953 Performance Test Record

HP 85953 Performance Test Record
Only the tests for HP 85953 are included in this test record, therefore not all test numbers are
included.

‘Ihble 3-6. HP 85953 Performance Verification Test Record

Hewlett-Packard Company

Address : Report No.

Model HP 85953

Serial No.

Options

Firmware Revision

Date

(e.g. 10 SEP 1989)

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Frequency Counter

Frequency Standard

Low Pass Filter, 50 MHz

Low Pass Filter, 300 MHz

Measuring Receiver

Microwave Frequency Counter

Microwave Spectrum Analyzer

(Option 010)

Power Meter

Power Sensor

Power Sensor

Power Splitter

Pulse Generator (Option 103)

Signal Generator

synthesized Sweeper

JynthesizerlFunction  Generator

Synthesizer/Level Generator

Termination, 50 D

Tested by

OC Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date

Notes/Comments:
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HP 85953 Performance Test Record

HP 85953 Performance Verification Test Record (page 2 of 12)

Hewlett-Packard Company

Model HP 8595E Report No.
Serial No. Date

Test Description

1. 10 MHz Reference Accuracy

Settability

2. 10 MHz Reference Accuracy
for Option 004

5 Minute Warmup Error

30 Minute Warmup Error

5. Frequency Readout Accuracy
and Marker Count Accuracy

Frequency Readout Accuracy

Frequency = 1.5 GHz

SPAN

20 MHz

10 MHz

1 MHz

Frequency = 4.0 GHz

SPAN

20 MHz

10 MHz

1 MHz

Option 130 only:

20 kHz

Marker Count Accuracy

Frequency = 1.5 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 4.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz

(CNT RES = 10 Hz) 2 kHz

i. Noise Sidebands

Suppression at 10 kHz

Suppression at 20 kHz

Suppression at 30 kHz

‘. System Related Sidebands

Sideband Above Signal

Sideband Below Signal

Results Measured

Min. (TR Entry)

F r e q u e n c y  E r r o r
-150 Hz (1)

F r e q u e n c y  E r r o r

Max.

+150 H;

Measurement

Uncertainty

f4.2 x 10-g

-1 x 10-T (1) +1 x 10-T f2.004 x 1O-g

-1 x 10-s (2) +l x 10-S f2.002 x 10-g

1.49918 (1) 1.50082 fl.O Hz

1.49958 (2) 1.50042 fl.O Hz

1.4999680 (3) 1.500032 fl.O Hz

3.99916 (4)
3.99958 (5)

3.99996X (6)

4.000%

4.00042

4.000032

1.50000076

1.5000011

1.50000011

4.0000011

4.00000011

1.50000011

1.50000011

fl.O Hj

&l.O  H>

f1.0 HI

1.49999924 (16) fl.O Hz

1.4999989 (17)
1.49999989 (18)

fl Hz

fl Hz

3.9999989

+ 4.99999989
(19)
(20)

fl Hz

fl Hz

1.49999989 (27)
1.49999989 (28)

Al.0 Hz

f1.0 Hz

- F r e q u e n c y ( M H z )

(1)
(2)
(3)

(1)

(2)

-60 dBc

-70 dBc

-75 dBc

f1.0 dB

fl.O dB

fl.O dB

- 65 dBc fl.O dB

-65 dBc 11.0 dB
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HP 85953 Performance Verification Test Record (page 3 of 12)

Iewlett-Packard Company

dodel HP 85953

Serial No.

Report No.

Date

Test Description

#. Frequency Span Readout
Accuracy

SPAN

1800 MHz

10.10 MHz

10.00 MHz

100.00 kHz

99.00 kHz

10.00 kHz

Option 130 only:

1.00 kHz

1. Residual FM

Option 130 only:

12. Sweep Time Accuracy

SWEEP TIME

20ms

100 ms

1s

10 s

13. Scale Fidelity

Log Mode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

-64

-68

Min.

Results Measured

(TR Entry) Max.

1446.00MHz

7.70 MHz

7.80 MHz

78.00 kHz

78.00 kHz

7.80 kHz

780 Hz

MKRA Reading-

(6-l)
(2)
(3)

(4)

(5)

(6)

(7)

(1)

(2)

1554.00 MHz f-6.37 MHz

8.30 MHz f35.4 kHz

8.20 MHz f35.4 kHz

82.00kHz f354 Hz

82.00 kHz f354 Hz

8.20 kHz f3.54 Hz

820 Hz f3.54 Hz

250 Hz

30Hz

M K R A  R e a d i n g -

O(Ref:

-4.34dB

-8.38 dB

-12.42 dB

-16.46 dB

-20.50 dB

-24.54 dB

-28.58 dB

-32.62 dB

-36.66 dB

-40.70 dB

-44.74dB

-48.78 dB

-52.82 dB

-56.86 dB

-60.90 dB

-64.94 dB

-68.98 dB

- C u m u l a t i v e  E r r o r

(1)

(2)
(3)

(4)

(5)

(6)
(7)

(8)
(9)

(10)

(11)

(12)
(13)

(14)

(15)

(16)
(17)

0 (Ref) O(Ref)

+3.66 dB

-7.62 dB

-11.58 dB

-15.54 dB

-19.50 dB

-23.46 dB

-27.42 dB

-31.38 dB

-35.34dB

-39.30 dB

-43.26 dB

-47.22 dB

-51.18 dB

-55.14 dB

-59.10 dB

-63.06 dB

-67.02 dB
-I-

Measurement

Uncertainty

f45.8 Hz

~'~3.5  Hz

f0.057 ms

f0.283 ms

f2.83 ms

f23.8 ms

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

ho.06  dB

ho.06 dB

f0.06 dB

ho.06 dB

ho.06  dB

f0.06 dB

f0.06 dB

f0.06 dB

60.06 dB

fO.ll dB

kO.11  dB

kO.11  dB
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HP 85953 Performance Test Record

HP 85953 Performance Verification Test Record (page 4 of 12)

Hewlett-Packard Company

Model HP 85953

Serial No.
Report No.

Date

Test Description Results Measured Measurement
Min. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Log Mode incremental  Error

dB from Ref Level

0 0 UW 0 Wf) 0 VW
- 4 -0.4 dB (18) +0.4 dB f0.06 dE
- 8 -0.4 dB (19) +0.4 dB ho.06 dE

-12 -0.4 dB (20) +0.4 dB 60.06 dE
-16 -0.4 dB (21) +0.4 dB ho.06 dE
- 2 0 -0.4 dB (22) +0.4 dB f0.06 dE
- 2 4 -0.4 dB (23) +0.4 dB ho.06 dE

- 2 8 -0.4 dB (24) +0.4 dB f0.06 dE

- 3 2 -0.4 dB (25) +0.4 dB f0.06 dE
- 3 6 -0.4 dB C-W +0.4 dB f0.06 dE

- 4 0 -0.4 dB (27) +0.4 dB f0.06 dE

-44 -0.4 dB (28) +0.4 dB f0.06 dE

- 4 8 -0.4 dB (29) +0.4 dB f0.06 dB

- 5 2 -0.4 dB (30) +0.4 dB fO.06 dB

- 5 6 -0.4 dB (31) +0.4 dB f0.06 dB

- 6 0 -0.4 dB (32) +0.4 dB f0.11  dB

Option 130 only:

Log Mode Cumulative Error

dB from Ref Level

0 0 (Ref) 0 (Ref) 0 (Ref)

- 4 -4.44 dB (33) +3.56 dB f0.06 dB

- 8 -8.48 dB (34) -7.52 dB ho.06 dB

-12 - 12.52 dB (35) -11.48 dB f0.06 dB

-16 -16.56 dB (36) -15.44 dB ho.06 dB

-20 -20.60 dB (37) - 19.40 dB ho.06 dB

-24 -24.64 dB (38) -23.36 dB f0.06 dB

-28 -28.68 dB (39) -27.32 dB ho.06 dB

-32 -32.72 dB (40) -31.28 dB ho.06  dB

-36 -36.76 dB (41) -35.24 dB f0.06 dB

-40 -40.80 dB (42) -39.20 dB f0.06 dB

-44 -44.84 dB (43) -43.16 dB ho.06  dB

-48 -48.88 dB (44) -47.12 dB f0.06 dB

-52 -52.92 dB (45) -51.08 dB f0.06 dB

-56 -56.96 dB (46) -55.04 dB ho.06  dB

-60 -61.00 dB (47) -59.00 dB fO.ll dB

-64 -65.04 dB (48) -62.96 dB fO.ll dB

-68 -69.08 dB w-9 -66.92 dB fO.ll dB
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HP 85953 Performance Test Record

HP 85953 Performance Verification Test Record (page 5 of 12)

tiewlett-Packard  Company

Model HP 85953

3erial No.
Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Option 130 only:

Log Mode incremental  Error

dB from Ref Level

0 0 (Ref) 0 (Ref) O(Ref)

- 4 -0.4 dB (50) +0.4 dB ho.06 dE

- 8 -0.4 dB (51) +0.4 dB fO.06 dE

-12 -0.4 dB (52) +0.4 dB f0.06 dE

-16 -0.4 dB (53) to.4 dB ho.06 dE

-20 -0.4 dB (54) +0.4 dB 50.06 dE

-24 -0.4 dB (55) to.4 dB 50.06 dE

-28 -0.4 dB (56) +0.4 dB ho.06 dE

-32 -0.4 dB (57) to.4 dB f0.06 dE

-36 -0.4 dB (58) +0.4 dB f0.06 dB

-40 -0.4 dB (59) to.4 dB f0.06 dB

-44 -0.4 dB VW +0.4 dB f0.06 dB

-48 -0.4 dB (‘51) to.4 dB f0.06 dB

-52 -0.4 dB (f-3 to.4 dB f0.06 dB

-56 -0.4 dB (63) to.4 dB f0.06 dB

-60 -0.4 dB (64) to.4 dB 3~0.11  dB

Linear Mode

% of Ref Level

100.00 0 UW O(Ref) O(Ref)

70.70 151.59 mV (65) 165.01 mV f1.84 mV

50.00 105.36 rn\ (66) 118.78 mV f1.84 mV

35.48 72.63 mV (‘37) 86.05 mV f1.84 mV

25.00 49.46 mV (68) 82.88 mV f1.84 mV

Option 130 only:

% of Ref Level

100.00 0 Wfl 0 Wf) 0 (Ref)

70.70 151.59 mV (69) 165.01 mV Al.84 mV

50.00 105.36 mV (70) 118.78 mV f1.84 mV

35.48 72.63 mV (71) 86.05 mV f1.84mV

25.00 49.46 mV (72) 82.88 mV f1.84 mV

Log-to-Linear Switching

-0.25 dB (73) to.25 dB f0.05 dB

Option 130 only:

-0.25 dB (74) to.25 dB f0.05 dB
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HP 85953 Performance Verification Test Record (page 6 of 12)

Hewlett-Packard Company

Model HP 85953 Report No.
Serial No. Date

Test Description T
15. Reference Level Accuracy

Log Mod'

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Linear Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Option 130 only:

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Min.

Results Measured

(TR Entry)

O(Ref O(Ref)

-0.40 dE (1)
-0.50 dE (2)
-0.40 dE (3)
-0.50 dE (4)
-0.80 dE (5)
-1.00 dE (6)
-1.10 dE (7)
-1.20 dE (8)
-1.30 dE (9)

O(Ref; O(Ref)

-0.40 dB (10)
-0.50 dB (11)
-0.40 dB (12)
-0.50 dB (13)
-0.80 dB (14)
-1.00 dB (15)
-1.10 dB (16)
-1.20 dB (17)
-1.30 dB (18)

0 (Ref)
-0.40 dB

-0.50 dB

-0.50 dB

-0.50 dB

-0.80 dB

-1.20 dB

-1.20 dB

-1.30 dB

-1.40 dB

O(Ref) O(Ref)

(19) to.40 dE

(20) to.50 dB

(21) +0.50 dB

(22) +0.50 dB

(23) to.80 dB

(24) +l.lOdB

(25) t1.20 dB

(26) +I.30 dB

(27) +1.40 dB

Max.

O(Ref

+0.40 dE

+0.50 dE

to.40 dE

+0.50 dE

+O.BO dE

+I.00 dE

1-1.10  dE

+1.20 dE

+1.30 dE

O(Ref:

to.40 dB

+0.50 dB

to.40 dB

to.50 dB

to.80 dB

t1.00  dB

+l.lO dB

+1.20 dB

+I.30 dB

1kO.06 dE

f0.06 dE

f0.06 dE

f0.08 dE

f0.08 dE

ho.12 dE

f0.12 dE

f0.12 dE

f0.12 dE

&to.06 dB

ho.06  dB

f0.06 dB

f0.08 dB

&to.08 dB

f0.12 dB

f0.12 dB

f0.12 dB

f0.12 dB

1tO.06 dE

ho.06  dE

f0.06 dB

f0.08 dB

f0.08 dB

ho.12 dB

f0.12 dB

ho.12 dB

60.12 dB
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HP 85953 Performance Test Record

HP 85953 Performance Verification Test Record (page 7 of 12)

Hewlett-Packard Company

Model HP 85953

Serial No.

Test Description

15. Reference Level Accuracy
(continued)

Option 130 only:

Linear Mode

Reference Level (dBm)

-20

Report No.

Date

Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

0 @f) 0 VW 0 (Refl
-10 -0.40 dB (28) to.40 dB ~'~0.06 dB

0 -0.50 dB (29) +0.50  dB f0.06 dB

-30 -0.50 dB (30) to.50 dB f0.06 dB

-40 -0.50 dB (31) +0.50 dB f0.08 dB

-50 -0.80 dB (32) to.80 dB f0.08 dB

-60 -1.20 dB (33) +l.lO dB f0.12 dB

-70 -1.20 dB (34) +I.20 dB f0.12 dB

-80 -1.30 dB (35) t1.30dB f0.12 dB

-90 -1.40 dB (36) +1.40 dB f0.12 dB

16. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude -20.15 dB (1) -19.85 dB N/A
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Bandwidth

3kHz O(Ref) 0 (Ref) O(Ref)

IkHz -0.5 dB (2) to.5 dB tO.O7/-0.08  dB

9kHz -0.4 dB (3) to.4 dB tO.O7/-0.08  dB

10kHz -0.4 dB (4) to.4 dB +0.07/-0.08  dB

30kHz -0.4 dB (5) to.4 dB +0.07/-0.08  dB

100kHz -0.4 dB (6) +0.4 dB +0.07/-0.08  dB

120kHz -0.4 dB (7) to.4 dB +0.07/-0.08  dB

300 kHz -0.4 dB (8) to.4 dB tO.O7/-0.08  dB

1MHz -0.4 dB (9) +0.4 dB +0.07/-0.08  dB

3MHz -0.4 dB (10) to.4 dB +0.07/-0.08  dB

Option 130 only:

3kHz 0 (Ref) O(Ref) 0 (Refl
300 Hz -0.6 dB (11) +0.6 dB tO.O7/-0.08  dB

200 Hz -0.6 dB (12) to.6 dB tO.O7/-0.08  dB

100 Hz -0.6 dB (13) +0.6 dB tO.O7/-0.08  dB

30 Hz -0.6 dB (14) +0.6 dB tO.O7/-0.08  dB
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HP 85953 Performance Verification Test Record (page 8 of 12)

Hewlett-Packard Company

Model HP 85953

3erial  No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

17. Resolution Handwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz 2.4 MHz (1) 3.6 MHz f138 kHz

1 MHz 0.8 MHz (2) 1.2 MHz f46 kHz

300 kHz 240 kHz (3) 360 kHz f13.8 kHz

100 kHz 80 kHz (4) 120 kHz f4.6 kHz

30 kHz 24 kHz (5) 36 kHz f1.38 kHz

10 kHz 8 kHz (6) 12 kHz f460 Hz

3 kHz 2.4 kHz (7) 3.6 kHz f138 Hz

1 kHz 0.8 kHz (8) 1.2 kHz f46 Hz

6 dB EM1 Bandwidth

9 kHz 7.2 kHz (9) 10.8 kHz l !~333 Hz

120 kHz 96 kHz (10) 144 kHz f4.44 kHz

Option 130 only:

3 dB Resolution Bandwidth

300 Hz 240 Hz (11) 360 Hz k36 Hz

100 Hz 80 Hz (12) 120 Hz f12 Hz

30 Hz 24 Hz (13) 36 Hz f3.9 Hz

6 dB EMI Bandwidth

200 Hz 160 Hz (14) 240 Hz f24 Hi

18. Calibrator Amplitude
Accuracy

-20.4 dBm (1) -19.6 dBm f0.2 dE

12. Frequency Response

Band 0

Max Positive Response (1) t 1.5 dB + 0.32/-0.33 dB

Max Negative Response -1.5 dB (2) t 0.321-0.33 dB

Peak-to-Peak Response (3) 2.0 dB t 0.32/-0.33 dB

Band 1

Max Positive Response (4) t 2.0 dB t 0.40/-0.42 dB

Max Negative Response -2.0 dB (5) t 0.40/-0.42 dB

Peak-to-Peak Response (‘3) 3.0 dB t 0.40/-0.42 dB

!7. Other Input Related
Spurious Responses

50 kHz to 6.5 GHz (1) -55 dBc + 1.12/-1.21  dB
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rHewlett-Packard Company

Model HP 8595E

Serial No.

HP 85953 Performance Test Record

HP 85953 Performance Verification Test Record (page 9 of 12)

Test Description

32.  Spurious Responses

Second Harmonic Distortioi

Applied Frequency

40 MHz

2.8 GHz

Third Order Intermodulatior
Distortior

Frequency

2.8 GHz

4.0 GHz

17. Gain Compression

<2.9 GHv

>2.9 GH:

Option 130 only:

12. Displayed Average Noise

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

17. Displayed Average Noise for
Option 130

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

12.  Residual Responses

150 kHz to 6.5 GHz

86. Residual Responses for
Option 130

150 kHz to 6.5 GHz

8. Fast Time Domain Sweeps

Option 101 only:

Amplitude Resolution

SWEEP TIME

18 ms

10 ms

1.0 ms

100 PLs

20 ps

Report No.

Date

T Min.

0.933x

14.04 ms

7.80 ms

780 ps

78 ps

15.6 /LS

Results Measured

(TR Entry)

(1)
(3)

(4)

(5)

(1)

(2)
(3)

(1)
(2)
(3)

(4)

(1)
(2)
(3)

(4)

(1)

(1)

(1)
(2)
(3)

(4)

(5)

Max. T

-50 dBc

(2) -
(Step ZSc,

-54 dBc

-54 dBc

0.5 dP

0.5 dE

0.5 dE

-110 dBm

-110 dBm

-110 dBm

-112 dBm

- 125 dBm

- 125 dBm

- 125 dBm

-127 dBm

-90 dBm

-90 dBm

1.007x

14.76 ms

8.20 ms

820 ps

82 /is

16.4 ps

Measurement

Uncertainty

t 1.861-2.27  dB

t 2.24/-2.72 dB

+ 2.071-2.42 dB

+2.07/-2.42  dB

t 0.21/-0.22 dF

t 0.21/-0.22 dE

+ 0.21/-0.22  dE

t 1.15/-1.25  dB

t 1.15/-1.25  dB

+ 1.15/-1.25  dB

t 1.15/-1.25  dB

t 1.15/-1.25  dB

t 1.15/-1.25  dB

+ 1.15/-1.25  dB

t 1.15/-1.25  dB

+ 1.09/-1.15  dB

t 1.09/-1.15  dB

0%

f0.5%

f0.5%

&0.5%

f0.5%

f0.5%
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HP 85953 Performance Verification Test Record (page 10 of 12)

Hewlett-Packard Company

Model HP 85953

Serial No.

Test Description

60. Absolute Amplitude
Accuracy

Option 010 only:

Absolute Amplitude Accuracy

Positive Vernier Accuracy

Negative Vernier Accuracy

Positive Step-to-Step Accuracy

Negative Step-to-Step
Accuracy

Il. Power Sweep Range

Option 010 only:

Start Power Level

Stop Power Level

Power Sweep Range

13. Tracking Generator Level
Flatness

0ption 010 only:

Maximum Flatness

9 kHz to 100 kHz

100 kHz to 2900 MHz

Minimum Flatness

9 kHz to 100 kHz

100 kHz to 2900 MHz

55. Harmonic Spurious Outputs

Option 010 only:

2nd Harmonic Level, 9 kHz

2nd Harmonic Level,
25 kHz to 900 MHz

2nd Harmonic Level, 1.4 GHz

3rd Harmonic Level, 9 kHz

3rd Harmonic Level,
25 kHz to 900 MHz

17. Non-Harmonic Spurious
outputs

Option 010 only:

Highest Non-Harmonic
Response Amplitude

9 kHz to 2000 MHz

2000 MHz to 2900 MHz

‘0. Tracking Generator
Feedthrough

Q&ion 010 only:

400 kHz to 2.9 GHz

Report No.

Date

Min.

-20.75 dBn

-0.50 dI

-0.80 d1

9.0 dE

-2.0 dl

-2.0 dl

Results Measured

(TR Entry)

(1)
(2)
(3)

(4)

(5)

(1)
(2)
(3)

(1)
(2)

(3)

(4)

(1)
(2)

(3)

(4)

(5)

(1)
(2)

(1)

Max.

- 19.25 dBm

+ 0.50 dE

+ 1.20 dE

+2.0 dB

+2.0 dR

-15 dBc

-25 dBc

-25 dBc

- 15 dBc

-25 dBc

-27 dBc

-23 dBc

-112 dBm

Measurement

Uncertaintv

+ .155/-.161  dB

ho.03  dB

f0.03 dB

f0.03 dB

f0.03 dB

f0.03 dB

+ 0.421-0.45 dB

+ 0.42/-0.45 dB

+ 0.421-0.45 dB

+ 0.42/-0.45 dB

+ 1.55/-1.80 dB

+ 1.55/-1.80 dB

+ 3.45/-4.01 dB

+ 1.55/-  1.80 dB

+ 1.55/-1.80 dB

+ 1.55/-  1.80 dB

+ 3.451-4.01  dB

+ 1.59/-  1.70 dB
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ElP 85953 Performance Verification Test Record (page 11 of 12)

IIewlett-Packard  Company
VIodel HP 85953

Serial No.

Test Description

71. Tracking Generator LO
Feedthrough Amplitude

Option 010 only:

9 kHz to 1.5 GHz

2.9 GHz

72. CISPR Pulse Response

Options 103 only:

Measured Amplitude

9 kHz EM1 BW

120 kHz EMI BW

Options 103 and 130 only:

200 Hz EMI BW

Options 103 only:

Relative Level, 9 kHz EM1 BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Relative Level, 120 kHz EMI BW

Repetition Frequency

1000

100

20

10

2

1

Isolated Pulse

Options 103 and 130 only:

Relative Level, Band A

Repetition Frequency

100

60

25

10

5

2

1

Isolated Pulse

Report No.

Date

Min.

Results Measured

(TR Entry) Max.

(1)

(2)

- 16 dBm

-16 dBm

+ 5.5 dE

0 (Ref:

-5.5 dE

-8.5 dE

-18.5 dB

-20.5 dB

-21.5 dB

+ 9.0 dB

0 (Ref

-8.0 dE

-12.5 dE

-24.0 dE

-26.5 dE

-29.5 dE

L

)
I

1

1
3

3

3

3

3

-

3.0 dB

2.0 dB

0 (Ref)

-3.0 dB

-6.0 dB

-11.0 dB

-20.5 dB

-21.5 dB

- Amplitude Error ___- -

(1)
(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

(11)
(12)
(13)

(14)

(15)

(16)
(17)

__ Amplitude Error -

(18)
(19)
(20)
(21)
(22)
(23)

(24)

(25)

+ 3.5 dB f0.17 dB

0 (Ref) 0 (Ref;

-7.5 dB f0.27 dB

-11.5 dB f0.25 dB

-22.5 dB f0.23 dB

-24.5 dB fO.19 dB

-25.5 dB f0.15 dB

+ 7.0 dB

0 (Ref

-10.0 dE

- 15.5 dE

-28.0 dE

-30.5 dE

-33.5 dE

f0.17 dB

0 (Ref

f0.18 dE

f0.18 dE

f0.18 dE

ho.18  dE

ho.17  dE

+ 5.0 dE

5.0 dE

0 (Ref

-5.0 dE

-9.0 dE

- 15.0 dE

-24.5 dE

-25.5 dE

Measurement

Uncertainty

f2.02/-2.50  dB

f2.10/-2.67  dB

f0.44/-0.48  dB

f0.80/-0.98  dB

f0.24 dE

f0.26 dE

0 (Ref

f0.29 dE

f0.30 dE

f0.36 dE

f0.28 dE

ho.20  dE
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HP 85953 Performance Verification Test Record (page 12 of 12)

Hewlett-Packard Company

llodel HP 85953

Serial No.

Report No.

Date

Test Description

‘3. Gate Delay Accuracy and
Gate Length Accuracy

Option 105 or 1070nly:

Minimum Gate Delay

Maximum Gate Delay

1 ps Gate Length

65 ms Gate Length

74. Gate Card Insertion Loss

Option 105 or 107 only:

Gate Card Insertion Los:

65 ms Gate Length

1.8 ps Gate Length

75. TV Receiver, Video Tester

Option 107 only:

Differential Gair

Channel 2

7

14

33

38

77

Differential Phase

Channel 2

7

14

3c

3E

77

Chroma-Luminance Delay

Channel 2

7

14

33

38

77

T Min.

0.0 pz (1)
0.0 p: (2)
0.8 ps (3)

64.99 he (4)

-O.!

-O.!

-45 m

-45 nr

-45 nc

-45 Ix

-45 nc

-45 m

Results Measured

(TR Entry)

(1)
(2)

(1)
(2)
(3)

(4)

(5)

(6)

(1)
(2)
(3)

(4)

(5)

(f-3)

(1)
(2)
(3)

(4)

(5)

(6)

Max.

2.0 /Is

2.0 /AZ

1.2 ps

65.01 us

+ O.! f0.092 dB

+ 0.1 f0.092 dB

6% 1.5%

6% 1.5%

6% 1.5%

6% 1.5%

6% 1.5%

6% 1.5%

40

4O

40

4’

4’

4’

45 Ix

45 Ix

45 m

45 nr

45 lx

45 nz

Measurement

Uncertainty

fO.O1l ps

fO.O1l ps

f0.434 ps

f0.434 ps

10

I0

10

lo

lo

10

f5.1 11s

f5.1 ns

f5.1 ns

f5.1 ns

f5.1 ns

f5.1 ns
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HP 85963 Performance ‘I&t Record
Only the tests for HP 85963 are included in this test record, therefore not all test numbers are
included.

‘able 3-7. HP 85963 Performance Verification Test Record

Hewlett-Packard Company

Address:

Model HP 85963

Serial No.

Options

Firmware Revision

Customer

Ambient temperature

Power mains line frequency

Test Equipment Used:

Description

Frequency Counter

Frequency Standard

Low Pass Filter, 50 MHz

Low Pass Filter, 300 MHz

Measuring Receiver

Microwave Frequency Counter

Microwave Spectrum Analyzer

(Option 010)

Power Meter

Power Sensor

Power Sensor

Power Splitter

Pulse Generator (Option 103)

Signal Generator

Synthesized Sweeper

Synthesizer/Function Generator

Synthesizer/Level Generator

Termination, 50 R

Report No.

Date

(e.g. 10 SEP 1989)

Tested by

OC Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date

Notes/Comments:
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HP 85963 Performance Verification Test Record (page 2 of 13)

Hewlett-Packard Company

Model HP 85963

Serial No.

Report No.

Date

Test Description

1. 10 MHz Reference Accuracy

Settability

2. 10 MHz Reference Accuracy
for Option 004

5 Minute Warmup Error

30 Minute Warmup Error

3. Comb Generator Frequency
Accuracy

Comb Generator Frequency

i. Frequency Readout Accurac)
and Marker Count Accuracy

Frequency Readout Accuracy

Frequency = 1.5 GHz

SPAN

20 MHz

10 MHz

1 MHz

Frequency = 4.0 GHz

SPAN

20 MHz

10 MHz

1 MHz

Frequency = 9.0 GHz

SPAN

20 MHz

10 MHz

1 MHz

Option 130 only:

20 kHz

Marker Count Accuracy

Frequency = 1.5 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Frequency = 4.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz

(CNT RES = 10 Hz) 1 MHz

Results Measured

Min. (TR Entry)

F r e q u e n c y  E r r o r

-150 Hz (1)

F r e q u e n c y  E r r o r

Max.

+150 Hi

Measurement

Uncertaintv

f4.2 x lo-’

-1 x 10-7 (1) +l x 10-7 14~2.004 x 1O-g

-1 x 10-a (2) +l x 10-B f2.002 x 1o-g

99.993

Frequency (MHz)

(1) 100.007

1.4991f (1) 1.50082 fl.O Hz

1.4995t (2) 1.50042 fl.O Hz

1.499968C (3) 1.500032 fl.O Hz

3.9991s (4) 4.00082 $11.0 Hz

3.9995E (5) 4.00042 fl.O Hz

3.999968C (6) 4.000032 fl.O Hz

8.99918 (7) 9.00082 52.0 Hz

8.99958 (8) 9.00042 f2.0 Hz

8.9999680 (9) 9.000032 f2.0 Hz

1.49999924 (16) 1.50000076 fl.O Hz

1.4999989 (17)
1.49999989 P-9

1.5000011

1.50000011

4.0000011

4.00000011

fl Hz

fl Hz

3.9999989 (19)
4.99999989 (20) L

fl Hz

fl Hz

-Frequency (MHz)

f25 Hz
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HP 85963 Performance Test Record

FIP 85963 Performance Verification Test Record (page 3 of 13)

Hewlett-Packard Company
Model HP 85963 Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

5. Frequency Readout and
Marker Count Accuracy
(continued)

Frequency = 9.0 GHz

SPAN

(CNT RES = 100 Hz) 20 MHz 8.9999989 (21) 9.0000011 f2 Hz

(CNT RES = 10 Hz) 1 MHz 8.99999989 (22) 9.00000011 f2 Hz

Option 130 only:

(CNT RES = 10 Hz) 20 kHz 1.49999989 (27) 1.50000011 fl.O Hz

(CNT RES = 10 Hz) 2 kHz 1.49999989 (28) 1.50000011 51.0 Hz

3. Noise Sidebands

Suppression at 10 kHz (1) -60 dBc Al.0 dB

Suppression at 20 kHz (2) -70 dBc fl.O dB

Suppression at 30 kHz (3) -75 dBc kl.0 dB

7. System Related Sidebands

Sideband Above Signal (1) -65 dBc fl.O dB

Sideband Below Signal (2) -65 dBc fl.O dB

1. Frequency Span Readout
Accuracy

SPAN M K R A  R e a d i n g

1800 MHz 1446.00 MHz (1) 1554.00 MHz f6.37 MHz

10.10 MHz 7.70 MHz (2) 8.30 MHz f35.4 kHz

10.00 MHz 7.80 MHz (3) 8.20 MHz f35.4 kHz

100.00 kHz 78.00 kHz (4) 82.00 kHz f354 Hz

99.00 kHz 78.00 kHz (5) 82.00 kHz f354 Hz

10.00 kHz 7.80 kHz (6) 8.20 kHz f3.54 Hz

Option 130 only:

1.00 kHz 780 Hz (7) 820 Hz f3.54 Hz

1. Residual FM

(1) 250 Hz &45.8  Hz

Option 130 only: (2) 30 Hz f3.5 Hz

2. Sweep Time Accuracy

SWEEP TIME MKRA R e a d i n g

20 ms 15.4 ms (1) 16.6 ms f0.057 ms

100 ms 77.0 ms (2) 83.0 ms ho.283 ms

1s 770.0 ms (3) 830.0 ms f2.83 ms

10 s 7.7 s (4) 8.3 s f23.8 ms
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HP 85963 Performance Verification Test Record (page 4 of 13)

Hewlett-Packard Company

Model HP 8596E Report No.
Serial No. Date

Test Description

13. Scale Fidelity

Log Mod

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

-64

-68

Log Mode

dB from Ref Level

0

- 4

- 8

-12

-16

-20

-24

-28

-32

-36

-40

-44

-48

-52

-56

-60

?

Min.

Results Measured

(TR Entry) I Max. T

O(Ref:

-4.34 dB

-8.38 dB

-12.42 dB

-16.46 dB

-20.50 dB

-24.54 dB

-28.58 dB

-32.62 dB

-36.66 dB

-40.70 dB

-44.74dB

-48.78 dB

-52.82 dB

-56.86 dB

-60.90 dB

-64.94 dB

-68.98 dB

O(Ref)

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

-0.4 dB

- C u m u l a t i v e  E r r o r

0 (Ref)

(1)

(2)
(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

(11)

(12)
(13)

(14)

(15)

(16)
(17)

- I n c r e m e n t a l E r r o r

(18)
(19)

(20)
(21)
(22)
(23)

(24)

(25)

(26)
(27)

(28)
(29)

(30)

(31)

(32)

0 Wfl

O(Ref;

+3.66 dl?

-7.62 dB

-11.58 dB

-15.54 dB

-19.50 dB

-23.46 dB

-27.42 dB

-31.38 dB

-35.34 dB

-39.30 dB

-43.26 dB

-47.22 dB

-51.18 dB

-55.14 dB

-59.10 dB

-63.06 dB

-67.02 dB

O(Ref)

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

+0.4 dB

T
Measurement1

Uncertainty

7
f0.06 dI

ho.06  dI

f0.06 dI

ho.06  d1

f0.06 dE

60.06 dE

f0.06 dE

f0.06 dE

ho.06  dE

ho.06  dE

f0.06 dE

f0.06 dE

f0.06 dE

ho.06  dE

fO.ll dE

fO.ll dE

fO.ll dB

&0.06  dB

ho.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

ho.06  dB

f0.06 dB

ztO.06  dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

f0.06 dB

+0.4 dB ho.11 dB
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HP 85963 Performance Verification Test Record (page 5 of 13)

Hewlett-Packard Company
Model HP 85963 Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

13. Scale Fidelity (continued)

Option 130 only: I I
Log Mode Cumulative Error

dB from Ref Level

0 0 (Ref) O(Ref) O(Ref)

- 4 -4.44dB (33) +3.56 dB f0.06 dE

- 8 -8.48 dB (34) -7.52 dB f0.06 dE

-12 -12.52 dB (35) -11.48 dB 60.06 dE

-16 -16.56 dB (3‘3) -15.44dB f0.06 dE

-20 -20.60 dB (37) -19.40 dB ho.06 dE

-24 -24.64 dB (38) -23.36 dB ho.06 dE

-28 -28.68 dB (39) -27.32 dB f0.06 dE

-32 -32.72 dB (40) -31.28 dB fO.06 dE

-36 -36.76 dB (41) -35.24dB f0.06 dE

-40 -40.80 dB (42) -39.20 dB f0.06 dE

-44 -44.84 dB (43) -43.16 dB f0.06 dE

-48 -48.88 dB (44) -47.12 dB ho.06 dE

-52 -52.92 dB (45) -51.08 dB kO.06 dE

-56 -56.96 dB (46) -55.04dB f0.06 dB

-60 -61.00 dB (47) -59.00 dB fO . l l dB

-64 -65.04 dB (48) -62.96 dB *O.ll dB

-68 -69.08 dB (49) -66.92 dB ho.11 dB

Option 130 only:

Log Mode I n c r e m e n t a l  E r r o r

dB from Ref Level

0 O(Ref) O(Ref) 0 (Ref)
- 4 -0.4 dB (50) +0.4 dB 1tO.06 dB

- 8 -0.4 dB (51) +0.4 dB f0.06 dB

-12 -0.4 dB (52) +0.4 dB f0.06 dB

-16 -0.4 dB (53) iO.4 dB ho.06 dB

-20 -0.4 dB (54) +0.4 dB f0.06 dB

-24 -0.4 dB (55) +0.4 dB ztO.06  dB

-28 -0.4 dB (56) +0.4 dB kO.06 dB

-32 -0.4 dB (57) +0.4 dB 50.06 dB

-36 -0.4 dB (58) +0.4 dB f0.06 dB

-40 -0.4 dB (59) +0.4 dB f0.06 dB

-44 -0.4 dB (60) +0.4 dB f0.06 dB

-48 -0.4 dB (61) +0.4 dB 1kO.06 dB

-52 -0.4 dB P-9 +0.4 dB f0.06 dB

-56 -0.4 dB (63) +0.4 dB ho.06 dB

-60 -0.4 dB (64) +0.4 dB ztO.ll dB
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HP 85963 Performance Verification Test Record (page 6 of 13)

Hewlett-Packard Company

Model HP 8596E

Serial No.
Report No.

Date

Test Description

13.  Scale Fidelity (continued)

Linear Mode

% of Ref Level

100.00

70.70

50.00

35.48

25.00
Option 130 only:

% of Ref Level

100.00

70.70

50.00

35.48

25.00
Log-to-Linear Switching

Option 130 only:

15. Reference Level Accuracy

Log Mode

Reference Level (dBm)

-20

-10

0

-30

-40

-50

-60

-70

-80

-90

Min.

0 Wf)

151.59 mV

105.36 mV

72.63 mV

49.46 mV

0 (Ref)

151.59 mV

105.36 mV

72.63 mV

49.46 mV

-0.25 dB

-0.25 dB

0 (Ref)

-0.40 dB

-0.50 dB

-0.40 dB

-0.50 dB

-0.80 dB

-1.00 dB

-1.10 dB

-1.20 dB

-1.30 dB

Results Measured Measurement

(TR Entry) Max. Uncertainty

0 (Ref) 0 (Ref)

(65) 165.01 mV f1.84 mV

(66) 118.78 mV f1.84 mV

(67) 86.05 mV f1.84 mV

w 82.88 mV f1.84 mV

0 (Ref) 0 (Ref)

(6% 165.01 mV f1.84 mV

(70) 118.78 mV f1.84 mV

(71) 86.05 mV ~‘~1.84 mV

(72) 82.88 mV f1.84 mV

(73) + 0.25 dB f0.05 dE

(74) + 0.25 dB f0.05 dI?

0 UW 0 UW

(1) + 0.40 dB f0.06 dB

(2) + 0.50 dB f0.06 dB

(3) + 0.40 dB f0.06 dB

(4) + 0.50 dB f0.08 dB

(5) + 0.80 dB ho.08 dB

(6) +l.OOdB f0.12 dB

(7) + 1.10 dB fO.12 dB

V-3) +1.20dB f0.12 dB

(9) + 1.30 dB fO.12 dB
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HP 85963 Performance Verification Test Record (page 7 of 13)

Hewlett-Packard Company

Model HP 85963

3erial  No.
Report No.

Date

Test Description

15. Reference Level Accuracy
(continued)

Linear Mode

Reference Level (dBm)

- 2 0

Min.

O(Ref)

Results Measured

(TR Entry)

0 VW

Measurement

Max. Uncertainty

0 (Ref)
-10 -0.40 dB (10) +0.40  dB ho.06 dE

0 -0.50 dB (11) +0.50 dB f0.06 dE
-30 -0.40 dB (12) +0.40  dB ho.06  dE
-40 -0.50 dB (13) +0.50 dB f0.08 dE
-50 -0.80 dB (14) +0.80 dB f0.08 dE

-60 -1.00 dB (15) +l.OO dB ho.12 dE
-70 -1.10 dB (16) +l.lO dB f0.12 dE

-80 -1.20 dB (17) +1.20  dB ho.12 dE
-90 -1.30 dB (18) +I.30 dB zkO.12  dE

Option 130 only:

Log Mode

Reference Level (dBm)

-20 0 (Ref) 0 (Ref) O(Ref)

-10 -0.40 dB (19) +0.40  dB ho.06  dB

0 -0.50 dB (20) +0.50 dB ho.06  dB

-30 -0.50 dB (21) +0.50 dB f0.06 dB

-40 -0.50 dB (22) +0.50  dB f0.08 dB

-50 -0.80 dB (23) +0.80 dB f0.08 dB

-60 -1.20 dB (24) +l.lO dB f0.12 dB

-70 -1.20 dB (25) +I.20 dB f0.12 dB

-80 -1.30 dB (26) +1.30dB f0.12 dB

-90 -1.40 dB (27) +I.40 dB f0.12 dB

Option 130 only:

Linear Mode

Reference Level (dBm)

-20 O(Ref) O(Ref) O(Ref)

-10 -0.40 dB (2’3 +0.40 dB ho.06  dB

0 -0.50 dB (29) +0.50  dB f0.06 dB

-30 -0.50 dB (30) +0.50 dB f0.06 dB

-40 -0.50 dB (31) +0.50 dB f0.08 dB

-50 -0.80 dB (32) +0.80 dB 60.08 dB

-60 -1.20 dB (33) +l.lOdB ho.12 dB

-70 -1.20 dB (34) +1.20  dB ho.12 dB

-80 -1.30 dB (35) +I.30 dB ho.12 dB

-90 -1.40 dB (36) +1.40dB f0.12 dB
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HP 85963 Performance Verification Test Record (page 8 of 13)

Xewlett-Packard  Company

Model HP 85963 Report No.

Serial No. Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

16. Absolute Amplitude
Calibration and Resolution
Bandwidth Switching
Uncertainties

Absolute Amplitude -20.15 dB (1) -19.85 dB N/A
Uncertainty

Resolution Bandwidth
Switching Uncertainty

Resolution Handwidth

3 kHz O(Ref) O(Ref) O(Ref)

1kHz -0.5 dB (2) +0.5 dB +0.07/-0.08  dB

9kHz -0.4 dB (3) +0.4 dB +0.07/-0.08  dB

10kHz -0.4 dB (4) +0.4 dB +0.07/-0.08  dB

30 kHz -0.4 dB (5) +0.4 dB +0.07/-0.08  dB

100kHz -0.4 dB (6) 10.4 dB +0.07/-0.08 dB

120kHz -0.4 dB (7) +0.4 dB +0.07/-0.08  dB

300 kHz -0.4 dB (8) i0.4 dB +0.07/-0.08  dB

1MHz -0.4 dB (9) to.4 dB +0.07/-0.08  dB

3 MHz -0.4 dB (10) +0.4 dB +0.07/-0.08  dB

Option 130 only:

3 kHz 0 UW 0 (WI 0 UW
300 Hz -0.6 dB (11) +0.6 dB +0.07/-0.08  dB

200 Hz -0.6 dB (12) +0.6 dB +0.07/-0.08  dB

100 Hz -0.6 dB (13) +0.6 dB tO.O7/-0.08  dB

30 Hz -0.6 dB (14) +0.6 dB +0.07/-0.08  dB

7. Resolution Bandwidth
Accuracy

3 dB Resolution Bandwidth

3 MHz 2.4 MHz (1) 3.6 MHz f138kHz

1MHz 0.8 MHz (2) 1.2 MHz f46 kHz

300 kHz 240 kHz (3) 360 kHz f13.8 kHz

100 kHz 80kHz (4) 120kHz f4.6 kHz

30 kHz 24 kHz (5) 36 kHz f1.38 kHz

10kHz 8 kHz (6) 12 kHz f460 Hz

3 kHz 2.4 kHz (7) 3.6 kHz f138 Hz

IkHz 0.8 kHz (8) 1.2 kHz f46 Hz

6dBEMI Bandwidth

9kHz 7.2 kHz (9) 10.8 kHz f333 Hz

120kHz 96kHz (10) 144kHz dc4.44 kHz
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HP 85963 Performance Test Record

HP 85963 Performance Verification Test Record (page 9 of 13)

Hewlett-Packard Company

Model HP 85963

Serial No.
Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

17. Resolution Bandwidth
Accuracy (continued)

Option 130 only:

3 dB Resolution Bandwidth

300 Hz 240 Hz (11) 360 Hz f36 Hi

100 Hz 80 Hz (12) 120 Hz f12 Hi

30 Hz 24 Hz (13) 36 Hz f3.9 Hz

6 dB EM1 Bandwidth

200 Hz 160 Hz (14) 240 Hz f24 H2

18. Calibrator Amplitude
Accuracy

-20.4 dBm (1) - 19.6 dBm &0.2  dE

13. Frequency Response

Band 0

Max. Positive Response (1) + 1.5 dB t 0.321-0.33 dB

Max. Negative Response -1.5 dB (2) t 0.32/-0.33 dB

Peak-to-Peak Response (3) 2.0 dB t 0.32/-0.33 dB

Band 1

Max. Positive Response (4) +2.0 dB + 0.40/-0.42 dB

Max. Negative Response -2.0 dB (5) t 0.40/-0.42 dB

Peak-to-Peak Response (6) 3.0 dB t 0.40/-0.42 dB

Band 2

Max. Positive Response (7) t 2.5 dB t 0.42/-0.43 dB

Max. Negative Response -2.5 dB (8) + 0.421-0.43 dB

Peak-to-Peak Response (9) 4.0 dB t 0.42/-0.43 dB

!8. Other Input Related
Spurious Responses

50 kHz to 12.8 GHz (1) -55 dBc +1.12/-1.21  dB

13. Spurious Responses

Second Harmonic Distortion

Applied Frequency

40 MHz (1) -50 dBc + 1.861-2.27 dB

2.8 GHz (3) (2) - t 2.241-2.72 dB

Third Order Intermodulation WP .=c)
Distortion

Frequency

2.8 GHz (4) -54 dBc t 2.071-2.42 dB

4.0 GHz (5) -54 dBc t 2.071-2.42 dB

8. Gain Compression

<2.9 GHz (1) 0.5 dB + 0.211-0.22 dB

>2.9 GHz (2) 0.5 dB t 0.21/-0.22 dB

Option 130 only: (3) 0.5 dB t 0.21/-0.22 dB
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HP 85963 Performance Test Record

HP 85963 Performance Verification Test Record (page 10 of 13)

Hewlett-Packard Company

Model HP 85963

S e r i a l  N o .

Test Description

43. Displayed Average Noise

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

6.0 to 12.8 GHz

k8. Displayed Average Noise for
Option 130

Frequency

400 kHz

1 MHz

1 MHz to 2.9 GHz

2.75 to 6.5 GHz

6.0 to 12.8 GHz

i3. Residual Responses

150 kHz  to 6.5 GHz

;6. Residual Responses for
Option 130

150 kHz to 6.5 GHz

58. Fast Time Domain Sweeps

Option 101 only:

Amplitude Resolutior

SWEEP TIME

18 ms

10 ms

1.0 ms

100 @S

20 ps

Report No.

Date

T
Min.

0.933x

14.04 ms

7.80 ms

780 ps

78 ps

15.6 ps

Results Measured

(TR Entry)

(1)
(2)
(3)

(4)

(5)

(1)
(2)
(3)

(4)

(5)

(1)

(1)

(1)
(2)
(3)

(4)

(5)

Max.

-110 dBn

-110 dBn:

-110 dBn

-112 dBr

-100 dBm

- 125 dBm

- 125 dBm

- 125 dBm

- 127 dBm

- 115 dBm

-90 dBm

-90 dBm

1.007x

14.76 ms

8.20 ms

820 ps

82 /is

16.4 us

T Measurement

Uncertainty

+ 1.15/-  1.25 dE

+ 1.15/-1.25 dE

t 1.15/-1.25 dE

+ 1.15/-1.25 dE

+ 1.15/-1.25 dE

t 1.15/-1.25 dB

+ 1.15/-1.25 dB

t 1.151-1.25 dB

t 1.15/-1.25 dB

t 1.15/-1.25 dB

t 1.09/-1.15 dB

+ 1.09/-1.15  dB

0%

f0.5%

f0.5%

f0.5%

f0.5%

f0.5%
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HP 85963 Performance Verification Test Record (page 11 of 13)

Hewlett-Packard Company
Model HP 85963

Serial No.

Report No.

Date

Test Description Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

50.  Absolute Amplitude
Accuracy

Option OlOonly:

Absolute Amplitude Accuracy -20.75 dBm (1) - 19.25 dBm +.155/-,161  dB

Positive Vernier Accuracy (2) + 0.50 dB f0.03 dB

Negative Vernier Accuracy -0.50 dB (3) f0.03 dB

Positive Step-to-Step Accuracy (4) + 0.2 dB f0.03 dB

Negative Step-to-Step -0.2 dB (5) 60.03 dB
Accuracy

Il. Power Sweep Range

Option OlOonly:

Start Power Level (1)
Stop Power Level (2)

Power Sweep Range 9.0 dB (3) ho.03  dB

63. Tracking Generator Level
Flatness

Option OlOonly:

Maximum Flatness

9 kHz to 100 kHz (1) + 3.0 dB + 0.421-0.45 dB

100 kHz to 10 MHz (2) + 3.0 dB + 0.42/-0.45 dB

10 MHz to 2900 MHz (3) +2.0 dB + 0.42/-0.45 dB

Minimum Flatness

9 kHz to 100 kHz -3.0 dB (4) + 0.42/-0.45 dB

100 kHz to 10 MHz -3.0 dB (5) + 0.421-0.45 dB

10 MHz to 2900 MHz -2.0 dB (6) + 0.42/-0.45 dB

35. Harmonic Spurious Outputs

Option OlOonly:

2nd Harmonic Level, 9 kHz (1) -15 dBc + 1.55/-1.80  dB

2nd Harmonic Level, (2) -25 dBc + 1.551-1.80 dB
25 kHz to 900 MHz

2nd Harmonic Level, 1.4 GHz (3) -25 dBc + 3.451-4.01  dB

3rd Harmonic Level, 9 kHz (4) -15 dBc + 1.55/-  1.80 dB

3rd Harmonic Level, (5) -25 dBc + 1.55/-1.80 dB
25 kHz to 900 MHz

17. Non-Harmonic Spurious
outputs

Option OlOonly:

Highest Non-Harmonic
Response Amplitude

9 kHz to 2000 MHz (1) -27 dBc + 1.55/-1.80 dB

2000 MHz to 2900 MHz (2) -23 dBc + 3.451-4.01 dB

70. Tracking Generator
Feedthrough

Option OlOonly:

400 kHz to 2.9 GHz (1) -110 dBm + 1.59/-  1.70 dB
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HP 85963 Performance Verification Test Record (page 12 of 13)

Hewlett-Packard Company

Model HP 85963

Serial No.

Report No.

Date

Test Description

71. Tracking Generator LO
Feedthrough Amplitude

Option 010 only:

9 kHz  to 1.5 GHz

2.9 GHz
72. CISPR Pulse Response

Options 103 only:

Measured Amplitude

9 kHz  EM1 BW

120 kHz EMI BW

Options 103 and 130 only:

200 Hz EM1 BW

Options 103 only:

Relative Level, 9 kHz EMI BW

Repetition Frequency

1000

100

20

10

2

1
Isolated Pulse

Relative Level, 120 kHz EM1 BW

Repetition Frequency

1000

100

20

10
2

1
Isolated Pulse

O-ptions  103 and 130 only:
Relative Level, Band A

Repetition Frequency

100

60

25

10
5

2

1
Isolated Pulse

Results Measured Measurement

Min. (TR Entry) Max. Uncertainty

(1) -16 dBm f2.02/-2.50  dE

(2) -16 dBm f2.10/-2.67  dE

Amplitude Error

(1) f0.34 dB

(2) f0.50 dB

(3) ho.34  dB

+ 5.5 dB (4) t 3.5 dB fO.17 dE

0 (Ref) (5) 0 (Ref) 0 (Ref

-5.5 dB (6) -7.5 dB f0.27 dE

-8.5 dB (7) -11.5 dB ho.25 dE

-18.5 dB v9 -22.5 dB f0.23 dE

- 15.0 dB (9) - 19.0 dB f0.19 dE

- 17.0 dB (10) -21.0 dB fO.15 dE

+ 9.0 dB (11) + 7.0 dB fO.17 dB

0 (Ref) (12) 0 (Ref) 0 (Refj

-8.0 dB (13) - 10.0 dB f0.18 dB

- 12.5 dB (14) - 15.5 dB f0.18 dB

-24.0 dB (15) -28.0 dB ho.18 dB

-26.5 dB (16) -30.5 dB f0.18 dB

-29.5 dB (17) -33.5 dB ho.17  dB

Amplitude Error

3.0 dB (1’3) + 5.0 dB f0.24 dB

2.0 dB (19) 5.0 dB f0.26 dB

0 (Ref) (20) 0 (Ref) 0 (Ref)

-3.0 dB (21) -5.0 dB ho.29  dB

-6.0 dB (22) -9.0 dB f0.30 dB

-11.0 dB (23) -15.0 dB f0.36 dB

-20.5 dB (24) -24.5 dB f0.28 dB
-21.5 dB (25) -25.5 dB f0.20 dB
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HP 85963 Performance Verification Test Record (page 13 of 13)

Hewlett-Packard Company

Model HP 85963

Serial No.

Report No.

Date

Test Description

73. Gate Delay Accuracy and
Gate Length Accuracy

Option 105 OT 107 only:

Minimum Gate Delay

Maximum Gate Delay

1 Gate Lengthps

65 ms Gate Length

74. Gate Card Insertion Loss

Option 105 OT 107 only:

Gate Card Insertion Loss

65 ms Gate Length

1.8 ps Gate Length

‘5. TV Receiver, Video Tester

Option 107 only:

Differential Gain

Channel 2

7

14

33

38

77

Min.

0.0 ps

0.0 ps

0.8 ps

64.99 ms

-0.5

-0.8

Results Measured Measurement

(TR Entry) Max. Uncertainty

(1) 2.0 ps zto.011  ps

(2) 2.0 ps fO.O1l ps

(3) 1.2 ps f0.434 ps

(4) 65.01 ms f0.434 ms

(1) + 0.5 f0.092 dB

(2) + 0.8 f0.092 dB

(1) 6 % 1.5%

(2) 6% 1.5%

(3) 6 % 1.5%

(4) 6 % 1.5%

(5) 6% 1.5%

(6) 6 % 1.5%

Differential Phase

Channel 2

7

14

33

38

77

Chroma-Luminance Delay

Channel 2

7

14

33

38

77

(1) 40 1”

(2) 40 lo

(3) 40 lo

(41 4” 10

(5) 40 10

(6) 4O 10

-45 ns (1) 45 ns f5.1 ns

-45 ns (2) 45 ns 65.1 ns

-45 ns (3) 45 ns f5.1 ns

-45 ns (4) 45 IL.3 f5.1 ns

-45 ns (5) 45 ns f5.1 ns

-45 ns (‘5) 45 ns f5.1 ns
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4
HP 859 1C Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 8591C Cable TV Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Cable TV Cable TV measurement specifications and characteristics.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

n Specifications describe warranted performance over the temperature range 0 ‘C to + 50 o C
(unless otherwise noted). The spectrum analyzer will meet its specifications under the
following conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the spectrum analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

w Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

n Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

w Nominal Value indicates the expected, but not warranted, value of the parameter.
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General Specifications

Temperature Range

Operating

Storage

EMI Compatibility

o”cto +50°c

-40 oc to + 75 oc

Conducted and radiated emission is in compliance with
CISPR Pub. 11/1990 Group 1 Class A.

Audible Noise <37.5 dBA pressure and <5.0 BeIs power (ISGDP7779)

Power Requirements

ON (LINE 1) 90to132Vrms,47to440Hz

195 to 250 V rms, 47 to 66 Hz

Standby (LINE 0)

Power consumption ~500 VA; < 180 W

Power consumption <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5

4-2 HP 8591C Specifications and Characteristics



Cable TV Measurement Specifications

Cable TV Measurement Specifications
These specifications describe warranted performance of the HP 8591C cable TV analyzer and
the HP 85721A cable TV measurements personality.

Input Configuration 75 D BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amplitude Range

Analyzer tunes to specified  channels based upon selected tune configuration.

Standard, Off-the Air, HRC, IRC (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

I-15 to + 70 dBmV for S/N > 30 dB

Visual-Carrier Frequency Visual-carrier frequency is counted

Precision Frequency Reference (Standard)

Resolution

Accuracy

a55.25  MHz (Ch. 2)

a325.25  MHz (Ch. 41)

6643.25 MHz ICh. 94)

Option 704 Frequency Reference*

Resolution

Accuracy

a55.25  MHz (Ch. 2)

a325.25  MHz (Ch. 41)

a643.25 MHz (Ch. 94)

* Will not meet FCC freauencv accuracv  reauirements.

100 Hz

f(1.2 x lo-’ x carrier frequency + 110 Hz)

f117 Hz

&149  Hz

f187 Hz

1 kHz

f(7.5 x 10m6 x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

f4.93 kHz

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

- 15 to + 70 dBmV

0.1 dB

f2.0 dB for SIN > 30 dB

f 1 .O dB relative to adjacent channels in frequency

f 1.5 dB relative to all other channels
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracy

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

f0.75 dB for S/N > 30 dB

/

AM Range

Resolution

Visual Carrier-to-Noise Ratio (C/N)*

Optimum Input Range

Maximum C/N Range

C/N Resolution

C/N Accuracy

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

&0.4%  for hum 53%
*0.7%  for hum 55%
&1.3%  for hum 510%

The C/N is calculated from the visual-carrier peak level and the minimun
noise level, normalized to 4 MHz noise bandwidth.

See the graphs in the characteristics section of this chapter.

Input level dependent - See graphs

0.1 dB

Input level and measured C/N dependent
+I.0 to f3.5 dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortiont Manual composite second order (CSO) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSO measurement can be made.

Optimum Input Range See the graphs in the characteristics section of this chapter.

Maximum CSOKTB Range Input level dependent - see graphs.
66 to 73 dB over optimum input range

Manual CSOKTB Resolution 0.1 dB

System CSOKTB Resolution 1 dB

CSOICTB  Accuracy Input level and measured CSO/CTB dependent - See graphs
Al.5 dB to &4.0  dB over optimum input range

t A preamplifier and preselector filter may be required to achieve specifications.
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

1Frequency Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1 .O dB/Div  to 20 dB/Div (2 dB default)

0.05 dB

f0.1 dB per dB deviation from a flat line and f0.75 dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dB
maximum for different ambient temperatures
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Frequency Specifications

Frequency Range

75 n

Precision Frequency Referencek
1 MHz to 1.8 GHz

l l x 10d7/year

f2.2 x 10-s

fl x 10-s

Frequency Reference (Option 704)

&zing
Settability

Temperature Stability

f2 x IO-+/year

f0.5 x 10-s

f5 x 10-6

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error* +
span accuracy + 1% of span + 20% of RBW + 100 Hz)*

reference error. = (aging rate x period of time since adjustment + initial achievable accuracy +
stability). See “Frequency Characteristics.” I

r See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 5 10 MHz f(marker frequency x frequency reference error* +
counter resolution + 100 Hz)

Frequency Span > 10 MHz f(marker frequency x frequency reference error* +
counter resolution + 1 kHz)

Counter Resolution

Frequency Span 5 10 MHz Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Frequency Characteristics.”
t Marker level to displayed noise level > 25 dB,  RBW/Span  > 0.01. Span 5 300 MHz. Reduce SPAN annotation is
displayed when RBW/Span  < 0.01.

0 Hz (zero span), 10 kHz to 1.8 GHz

0 Hz (zero span), 1 kHz to 1.8 GHz

Four digits or 20 Hz, whichever is greater.

Frequency Span

Range

(Option 130)

Resolution

Accuracy

Span 5 10 MHz 4~2% of spans

Span > 10 MHz f3% of span

S(Option 130) For spans < 10 kHz,  add an additional 10 Hz resolution error.
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Frequency Specifications

Frequency Sweep Time

Range

Accuracy

(Option 101)

20mstolOOs

20 ps to <20 ms (Option 101)

Sweep Trigger

,
20 ms to 100 s

20 ~LS to 100 s for span = 0 Hz

f3%

f2%

Free Run, Single, Line, Video, External

Resolution Bandwidth

Range 1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz and 120 kHz (6 dB) EMI bandwidths.

(Option 130) Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 dB) EMI bandwidth.

Accuracy

Stability

Noise Sidebands

>lO kHz offset from CW signal

>20 kHz offset from CW signal

>30 kHz offset from CW signal

Residual FM

1 kHz RBW, 1 kHz VBW

30 Hz RBW, 30 Hz VBW (Option 130)

System-Related Sidebands

>30 kHz offset from CW signal

(1 kHz RBW, 30 Hz VBW and sample detector)

5 - 90 dBc/Hz

5 - 100 dBc/Hz

s-105 dBc/Hz

2250 Hz pk-pk in 100 ms

130 Hz pk-pk in 300 ms

S-65 dBc

Calibrator Output Frequency 300 MHz f(freq.  ref. error* x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
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Amplitude Specifications
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics.”

Amplitude Range

75 n
75 n (Option 130)

-63 dBmV to + 72 dBmV

-78 dBmV to + 72 dBmV

Maximum Safe Input Level

Average Continuous Power

Peak Pulse Power

dc

(Input attenuator 2 10 dB)

50 n 75 n @@ion 001)

+ 30 dBm  (1 W) + 72 dBmV (0.2 W)

+30dBm(l W) + 72 dBmV (0.2 W)

25 Vdc 100 Vdc

Gain Compression1

>lO MHz SO.5  dB (total power at input mixer* = -10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).
$ (Option 130) If RBW 5 300 Hz, this applies only if signal separation > 4 kHz  and signal amplitudes 5 Reference
Level + 10 dB.

IXsplayed Average Noise Level

1 kHz RBW

400 kHz to 1 MHz

1 MHz to 1.5 GHz

1.5 GHz  to 1.8 GHz

30 Hz RBW (Option 130)

400 kHz to 1 MHz

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz

Spurious Responses

Second Harmonic Distortion

5 MHz to 1.8 GHz

Third Order Intermodulation Distortion

5 MHz to 1.8 GHz

Other Input Related Spurious

[Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

75 0

N/A

s-63 dBmV

S-61 dBmV

N/A

S-78 dBmV

s-76 dBmV

<-70 dBc for -45 dBm  tone at input mixer. *

<-70 dBc for two -30 dBm  tones at input mixer* and >50 kHz
separation.

<-65 dBc at >30 kHz offset, for -20 dBm  tone at input mixer Il.8 GHz.

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).  (For analyzers with Input 75 11,  add
another 5.7 dB to the Input Attenuator.)

Residual Responses

1 MHz to 1.8 GHz

(Input terminated and 0 dB attenuation)

75 n

< - 38 dBmV
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Amplitude Specifications

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division  and 1
to 20 dB/division in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dBpV,  mV,  mW,  nV, nW, pW,  IV, pW,  V, and W

Marker Readout Resolution

Fast Sweep Times for Zero Span

20 ps to 20 ms (Option 101 or 301)

Frequency 5 1 GHz

Frequency > 1 GHz

Reference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

0 dBm to -59.9 dBm

-60 dBm and below

1 kHz to 3 MHz RBW

30 Hz to 300 Hz RBW IO&ion  130)

0.05 dB for log scale

0.05% of reference level for linear scale

0.7% of reference level for linear scale

1.0% of reference level for linear scale

Minimum amplitude to maximum amplitude * *

- 99 dBm to maximum amplitude * *

+O.Ol dB

fO.12 % of reference level

(referenced to -20 dBm reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

f(0.3 dB + 0.01 x dB from -20 dBm)

f(0.6 dB + 0.01 x dB from -20 dBm)

f(0.7 dB + 0.01 x dB from -20 dBm)

‘* See “Amplitude Range.” 1
Frequency Response (10 dB input attenuation)

Absolutes Relative Flatnesst

1 MHz to 1.8 GHz f1.5 dB fl.O dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

Calibrator Output Amplitude

75 n +28.75 dB mV f0.4 dB

Absolute Amplitude Calibration Uncertaintytt 1 f0.15 dB

$$ Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference setting are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Counled. TOD Graticule [reference level). Corrections ON.

Input Attenuator

Range 0 to 60 dB,  in 10 dB steps
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Amplitude Specifications

Resolution Bandwidth Switching Uncertainty

3 kHz  to 3 MHz RBW

1 kHz  RBW

30 Hz to 300 Hz (Option 130)

~ (At reference level, referenced to 3 kHz RBW)

f0.4 dB

l 0.5 dB

ho.6 dB

Linear to Log Switching f0.25 dB at reference level

Iisplay Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz  to 3 MHz RBW

RBW < 1 kHz

+G (0.3 dB + 0.01 x dB from reference level)

6 (0.4 dB + 0.01 x dB from reference level)

Log Incremental Accuracy

0 to -60 dB from Reference Level ho.4 dBl4 dB

Linear Accuracy h3%  of reference level
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Option Specifications

Option Specifications

Tracking Generator Specifications (Option 010 or 011)
All specifications apply over 0 “C to +50 “C. The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and
TRACKING PEAK have been run.

Warm-Up 30 minutes

Output Frequency

Range

75 D (Option 011) 1 MHz to 1.8 GHz

Output Power Level

Range

75 Q (Option 011)

Resolution

+42.8 to -27.2 dBmV

0.1 dB

Absolute Accuracy

Vernier

Range

Accuracy

zt1.0  dB

(at 300 MHz, + 28.8 dBmV,  and coupled source attenuator)

10 dB$

f0.75 dB over 10 dB range

(referenced to + 28.8 dBmV  for coupled source attenuator setting)t

Output Attenuator

Range 0 to 60 dB in 10 dB steps

$ See the Outout  Accuracv  table in “Ootion Charart,eristics.”

Output Power Sweep

Range

75 0 (Option 011)

Resolution

Accuracy (zero span)

(+ 27.8 to 42.8 dBmV)  - (Source Attenuator Setting)

0.1 dB

< 1.5 dB peak-to-peak

Output Flatness

(referenced to 300 MHz, 10 dB attenuator) f1.75 dB

Spurious Outputs

75 Q (Option 011)

Harmonic Spurs

Nonharmonic Spurs

(+ 42.8 dBmV  output, 1 MHz to 1.8 GHz)

c-25 dBc

<-30 dBc
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Option Specifications

Dynamic Range
Tracking Generator Feedthrough

75 Q (Q&ion 011) <-57.24 dBmV

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

;ATE DELAY

Range 1 ps to 65.535 ms

Resolution 1 PS
Accuracy rt(l ps + (0.01% x GATE DELAY Readout))t

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

:ATE LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

1 /IS  to 65.535 ms

1 CLS
+(0.2 ps + (0.01% x GATE LENGTH Readout:

Additional  Amplitude Errors

Log Scale

< 2 ps 250.8 dB

2 2 PS ho.5 dB

Linear Scale

< 2 ps fl.O% of REFERENCE LEVEL

2 2 PS f0.7% of REFERENCE LEVEL

Up to 1 ps jitter due to 1 ps resolution of gate delay clock.
With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.
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Option Specifications

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

IVan-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

6% 50 averages (default)

4’ 50 averages (default)

f45 ns

50 MHz to 850 MHz

+ 10 dBmV to + 50 dBmV  at coupler input (10 dB loss)

Insertion loss: < 2 dB

Coupled output: -10 dB f0.5 dB

Non-Interfering Tests with Gate On*

C/N and CSG

(quiet line must be selected)

See graphs for accuracy

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution

Accuracy

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be

FM Deviation Peak reading of FM deviation

Range flO0 kHz

Resolution

Accuracy

100 Hz

4~1.5  kHz
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Cable TV Measurement Characteristics
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Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz)  related AM is measured on the unmodulated visual
carrier.

60 dB,  usable to 65 dB

0.1 dB

3~2.0  dB for xmod. <40 dB, C/N >40 dB
~t2.6  dB for xmod. <50 dB, C/N >40 dB
+4.6 dB for xmod. ~60 dB,  C/N >40 dB
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Cable TV Measurement Characteristics

Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Precision Frequency Reference (Option 004)

Aging

Warm-Up

5 x IO-“/day, 7-day average after being powered on for

f2.2 x 10-s after being powered on for 24 hours.

Frequency Reference (Option 704)

Aging
Settability

Temperature Stability

f2 x lO+/year

f0.5 x 10-s

2x5 x lo+

Stability

<2 kHz/minute  of sweep time

I

Drift* (after warmup at stabilized temperature)

Frequency Span < 10 MHz, Free Run

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal.

tesolution  Bandwidth (-3 dB)

Range 1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

(Option 190) Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Shape Synchronously tuned four poles. Approximately Gaussian shape.

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz to 3 MHz 15:l

30 kHz 16:l

3kHztolOkHz 15:l

1 kHz 16:l

60 dBl3 dB Bandwidth Ratio (Option 190)

Resolution Bandwidth

30 Hz to 300 Hz 1O:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy f30% and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 190) Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 1.90)  Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.

4-16 HP 8581C Specifications and Characteristics



Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

1 Multiply entry by one-divided-by-sweep time.

FLATTOP

3.63x

3.60x

<-90 dB

0.10 dB

2.6

HANNING

1.5x

1.48x

-32 dB

1.42 dB

9.1

UNIFORM

l x

l x

-13 dB

3.92 dB

>300

FM Demodulation

Input Level > (-60 dBm  + attenuator setting)

Signal Level 0 to -30 dB below reference level

FM Offset

Resolution 400 Hz nominal

FM Deviation (FM GAIN)

Resolution

Range

1 kHz nominal

10 kHz to 1 MHz

Bandwidth FM deviation/2

FM Linearity (for modulating frequency < bandwidth/loo) 5 1% of FM deviation + 290 Hz
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Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

TV Trigger Triggers sweep of the analyzer after the sync pulse of a
selected Iine of a TV video field.

Carrier Level for Trigger

Compatible Formats

Field Selection

Trigger Polarity

Line Selection

Top 60% of linear display

NTSC, PAL, SECAM

Even, odd, non-interlaced

Positive, negative

10 to 1021

Input Attenuation Uncertainty*

Attenuator Setting

0 dB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

f0.5 dB

Reference

f0.5 dB

f0.6 dB

f0.8 dB

4~1.0  dB

f1.2 dB
^

* Referenced to 10 dB input attenuator setting from 9 kHz to 1.8 GHz.  See the “Specilications”  table under
“Frequency Response. )) I
Input Attenuator Repeatability

300 MHz

1.8 GHz

f0.03 dB

61.0 dB

Input Attenuator Preamplifier

Gain: 1 MHz to 1 GHz

1 GHz  to 1.8 GHz

27 dB

20 dB

Noise Figure <5.5 dB

RF Input SWR (Attenuator setting 10 to 60 dB)

1.35:1

4-18 HP 8591C Specifications and Characteristics



Amplitude Characteristics

DYNAMIC RANGE

dB .

N O M I N A L  D Y N A M I C  R A N G E

- SENSiTiVlTY //
--- THIRD ORDER INTERMOD I’ /
- - SECOND  ORDER  DISTORTION

100

-70 -60 -50 -40 -30 -20 -10 0 dBm

M I X E R  L E V E L

*  O p t i o n  1 3 0
XC636

Dynamic Range

Immunity Testing

Radiated Immunity When tested at 3 V/m according to IEC 801-3/1984  the displayed average noise level
will be within specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 321.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm. When the analyzer tuned frequency is identical to
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-211991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Amplitude Characteristics

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
about instrument performance.

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

In these modes, the following analyzer specifications are reduced to characteristics:
Cain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

are replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency 5 1 GHz

frequency > 1 GHz

f0.31  dB

60.59% of reference level

*1.03%  of reference level

Frequency Response in Analog + Mode (10 dB input attenuation, for spans < 20 MHz)

Absolutes Relative Flatnesst

61.9 dB f1.4 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.
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Option Characteristics

Option Characteristics

Tracking Generator Characteristics Option 011

Output Tracking

Drift (usable in 10 kHz  bandwidth after

30-minute  warmup) 1 kHz/S  minutes

Spurious Outputs (> 1.8 GHz  to 4.0 GHz)

75 Cl (Option 011)

+ 42.8 dBmV,  output

Harmonic

Nonharmonic

2121.4 MHz Feedthrough

Kheinn.  0111

RF Power-Off Residuals

1 MHz to 1.8 GHz (Option 011)

<-20 dBc

<-40 dBc

< + 3.8 dBmV

<-66.2 dBmV

Output Attenuator

Repeatability f0.2 dB

Output VSWR

0 dB Attenuator

10 dB Attenuator

<2.5:1

<1.6:1

Dynamic Range (difference between maximum power out
and tracking generator feedthrough)

1 MHz to 1.8 GHz (Option 011) >lOO dB
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 011
(after CAL TRK GEN in auto-coupled mode)

TG Output Attenuator Relative Absolute Relative Absolute

Power Level Setting Accuracy Accuracy Accuracy Accuracy

(at 300 MHz (at 300 MHz) (referred to (+ 0.2 dB/GHz)*

referred to + 28.8 dBmV)

+ 28.8 dBmV) (+ 0.2 dB/GHz)+

+ 42.76 to + 31.77 dBmV OdB f1.25 dB f2.25 dB f2.75 dB &3.75  dB

+31.76 to +21.77 dBmV 10 dB f0.75 dB f1.75 dB f2.25 dB f3.25 dB

+ 28.76 dBmV 10 dB 0 dB Reference fl.O dB h1.50 dB f2.50 dB

+21.76 to + 11.77 dBmV 20 dB f1.25 dB f2.25 dB 9~2.75  dB f3.75 dB

+ 11.76 to + 1.77 dBmV 30 dB f1.35 dB f2.35 dB f2.85 dB f3.85 dB

+ 1.76 to -8.23 dBmV 40 dB f1.55 dB xt2.55 dB 9~3.05 dB f4.05 dB

-8.24 to -18.23 dBmV 50 dB 9~1.75 dB f2.75 dB +3.25 dB f4.25 dB

-18.24 to -27.23 dBmV 60 dB f1.95 dB f2.95 dB f3.45 dB f4.45 dB

* Add 0.2 dB/GHz  of tuned frequency to the value in this column for complete accuracy specification
relative to frequency.
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Physical Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 750

Connector

Impedance

BNC female

75 0 nominal

RF OUT (Option 010, 011)

Connector

(Option 011)

Impedance

(Option 011)

Maximum Safe Reverse Level

IOvtion  011)

75 0 BNC female

75 D nominal

TV IN (Option107)

Connector 75 D BNC female

Impedance 75 Q nominal

PROBE POWERS

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc 3~10%  at 150 mA max.

I

$ Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot I

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 fl nominal

>0 dBm

EXT REF IN

Connector

Input Amplitude Range

Freauencv

BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

-2 to + 10 dBm

10 MHz

AUX IF OUTPUT

Frequency

Amplitude Range

Impedance

21.4 MHz

-10 to -60 dBm

50 D nominal
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Physical Characteristics

AUXVIDEOOUTPUT

Connector

Amplitude Range

EARPHONE (Option 102 or 103)

Connector

EXTALC INPUT (Option 011)

Impedance

Polarity

Range

Connector

BNC female

0 to 1 V (uncorrected)

l/S  inch monaural jack

1 Mfl

Positive or negative

-66dBVto +GdBV

BNC

EXT KEYBOARD (Option 041 or Ok?) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
keyboards.

EXTTRIGINPUT

Connector

Trigger Level

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

GATE TRIGGERINPUT (Option 105or107)

Connector

Trigger Level

GATE OUTPUT (Option 105 or 107)

Connector

BNC female

minimum pulse width >30 ns (TTL)

BNC female

Output Level ( High = gate on; Low = gate off (TTL)

HI-SWEEP IN/OUT

Connector

output

Input

BNC female

High = sweep, Low = retrace (TTL)

Open collector, low stops sweep.

dONITOR OUTPUT (Spectrum Analv.%r  Display)

Connector

Format

SYNC NRM

SYNC NTSC

SYNC PAL

BNC female

Internal Monitor

NTSC Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

PAL Compatible

15.625 kHz horizontal rate

50 Hz vertical rate
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REMOTE INTERFACE

HP-IB and Parallel (Option 041)

HP-IB Codes

RS-232 and Parallel (O-ption  043)

SWEEP OUTPUT

Connector

Amplitude

Physical Characteristics

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHI, AHl, T6, SRl, RLl, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

BNC female

0 to + 10 V ramp

TV MON OUTPUT (Option 107)

Connector

output

BNC female

Baseband video output from TV Receiver

TV TRIG OUT (Options 101 and 102)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).

Connector  Type: 9 Pin Subminiature “D”
Zonnector  Pinout

Pin # Function

1 Control A

2 Control B

3 Control C

AUX INTERFACE

Current

-

-

“Logic” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

TTL Output Hi/Lo

“Serial Bit” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

Strobe

4 Control D - TTL Output Hi/Lo Serial Data

5 Control I - TTL Input Hi/Lo TTL Input Hi/Lo

6 Gnd

7t -15 Vdc f7%

-

150 mA

Gnd

-

Gnd

8* + 5 Vdc f5% 150 mA -

9t + 15 Vdc 55% 150 mA - -

’ Exceeding the + 5 V current limits may result in loss of factory correction constants.
Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150

nA. Total current drawn from the -12.6 Vdc on the PROBE POWER and the -15 Vdc on the AUX INTERFACE
:annot  exceed 150 mA.
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Physical Characteristics

Net

HP 8591C

Shipping

HP 8591C

WEIGHT

14.1 kg(31 lb)

16.8 kg (37 lb)

DIMENSIONS

A = 8 in (200 mm)
B = 7.25 in (184 mm)
C = 14.69 in (373 mm)
D = 13.25 in (337 mm)
E = 18.12 in (460.5 mm)
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5
HP 859 1E Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 85913 Spectrum Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Cable TV Cable TV measurement specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

n Specifications describe warranted performance over the temperature range 0 “C to + 55 “C*
(unless otherwise noted). The spectrum analyzer will meet its specifications under the
following conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the spectrum analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

w Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

w Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

n Nominal Value indicates the expected, but not warranted, value of the parameter.

*0 “C to +50 “C with Option 015 or Option 016 operating/carrying case.
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General Specifications
All specifications apply over 0 “C to +55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ and CAL AMPTD have been run.

Temperature Range

Operating oocto +55OC*

Storage -40 OC to +75 OC

* 0 ‘C! to + 50 ‘C! with Option 015 or Option 016 operating and carrying case.

EMI Compatibility
I
Conducted and radiated emission is in compliance with
CISPR Pub. 1 l/l  990 Grnun 1 Claw A I

Audible Noise <37.5  dBA pressure and <5.0 Bels power (ISODP7779)

Power Requirements

ON (LINE 1) 90 to 132 V rms, 47 to 440 Hz

195 to 250 V rms, 47 to 66 Hz

Power consumption <500 VA; < 180 W

Power consumption <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5
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Frequency Specifications

Frequency Specifications

Frequency Range

50 n

75 Q (Option 001)

9 kHz to 1.8 GHz

1 MHz to 1.8 GHz

Frequency Reference

A@%
Settability

Temoerature Stabilitv

Precision Frequency Reference (Option 004)

&ing
Settability

Temperature Stability

fl x lo-‘/year

f2.2 x 10-s

It1 x 10-s

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error* +
span accuracy + 1% of span + 20% of RBW + 100 Hz)t

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
i See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 5 10 MHz

Frequency Span > 10 MHz

Counter Resolution

Frequency Span < 10 MHz

Frequency Span > 10 MHz

*(marker frequency x frequency reference error* +
counter resolution + 100 Hz)

*(marker frequency x frequency reference error* +
counter resolution + 1 kHz)

Selectable from 10 Hz to 100 kHz

Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Frequency Characteristics.”
t Marker level to displayed noise level > 25 dB, RBW/Span  > 0.01. Span 5 300 MHz. Reduce SPAN annotation is
displayed when RBWlSpan  < 0.01.

Frequency Span

Range 0 Hz (zero span), 10 kHz to 1.8 GHz

(Option 130) 0 Hz (zero span), 1 kHz to 1.8 GHz

Resolution Four digits or 20 Hz, whichever is greater.

Accuracy

Span < 10 MHz f2% of spans

Span > 10 MHz f3% of span

§(Option  130) For spans < 10 kHz,  add an additional 10 Hz resolution error.
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Frequency Specifications

Frequency Sweep Time

Range

20 ms to 100 s

Accuracy

20msto 100s

20 ps to <20 ms (Option 101)

Sweep Trigger

(Option 101) 20 PS to 100 s for span = 0 Hz

f3%

f2%

Free Run, Single, Line, Video, External

Resolution Bandwidth

Range 1 kHz  to 3 MHz, 8 selectable resolution (3 dB) bandwidths in I-3-10 sequence.
9 kHz and 120 kHz (6 dB) EMI bandwidths.

(Option 130) Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 dB) EMI bandwidth.

Accuracy

3 dB bandwidths f20%

Stability

Noise Sidebands

> 10 kHz  offset from CW signal

>20 kHz offset from CW signal

>30 kHz offset from CW signal

Residual FM

1 kHz  RBW, 1 kHz VBW

30 Hz RBW, 30 Hz VBW (Option 130)

System-Related Sidebands

>30 kHz  offset from CW signal

:l kHz RBW, 30 Hz VBW and sample detector)

5 -90 dBc/Hz

< - 100 dBc/Hz

5 - 105 dBc/Hz

1250 Hz pk-pk in 100 ms

530 Hz pk-pk in 300 ms

1-65 dBc

Calibrator Output Frequency 300 MHz f(freq.  ref. error* x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
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Amplitude Specifications

Amplitude Specifications
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics. ”

Amplitude Range

50 n

50 Cl (Option 130)

75 0

75 D (Options 001 and 130)

-115 dBm  to +30 dBm

-130 dBm  to +30 dBm

-63 dBmV to + 72 dBmV

-78 dBmV to + 72 dBmV

Maximum Safe Input Level

Average Continuous Power

Peak Pulse Power

dc

(Input attenuator 2 10 dB)

50 n 75 n (Option 001)

+ 30 dBm (1 W) + 72 dBmV (0.2 W)

+ 30 dBm  (1 W) + 72 dBmV (0.2 W)

25 Vdc 100 Vdc

Gain CompressionS

>lO MHz 10.5 dB (total power at input mixer’ = - 10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm) - Input Attenuation (dB).
1 (Option 130) If RBW 5 300 Hz, this applies only if signal separation > 4 kHz and signal amplitudes 5 Reference
Level + 10 dB.

Displayed Average Noise Level

1 kHz RBW

400 kHz to 1 MHz

1 MHz to 1.5 GHz

1.5 GHz  to 1.8 GHz

30 Hz RBW (0ption  130)

400 kHz to 1 MHz

1 MHz to 1.5 GHz

1.5 GHz to 1.8 GHz

(Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

50 0 75 n (Option 001)

s-115 dBm N/A

s-115 dBm <-63 dBmV-
s-113 dBm S-61 dBmV

s-130 dBm N/A

S-130 dBm <-78 dBmV-
<-128 dBm- s-76 dBmV

Spurious Responses

Second Harmonic Distortion

5 MHz to 1.8 GHz <-70 dBc for -45 dBm  tone at input mixer.*

Third Order Intermodulation Distortion

5 MHz to 1.8 GHz <-70 dBc for two -30 dBm tones at input mixer* and >50 kHz
separation.

Other Input Related Spurious <-65 dBc at 230 kHz  offset, for -20 dBm tone at input mixer 51.8 GHz.

’ Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).  (For analyzers with Input 75 0, add
mother 5.7 dB to the Input Attenuator.)
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Amplitude Specifications

Residual Responses

150 kHz  to 1 MHz

1 MHz to 1.8 GHz

(Input terminated and 0 dB attenuation)

50 0 75 n (Option 001)

<-90 dBm N/A

<-90 dBm <-38 dBmV

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division  and 1
to 20 dB/division  in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dB@V,  mV,  mW,  nV,  nW, pW, PV, PW,  V, and W

Marker Readout Resolution

Fast Sweep Times for Zero Span

20 fis to 20 ms (Option 101 orSOl)

Frequency < 1 GHz

Frequency > 1 GHz

0.05 dB for log scale

0.05% of reference level for linear scale

0.7% of reference level for linear scale

1.0% of reference level for linear scale

eference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

Minimum amplitude to maximum amplitude* *

- 99 dBm to maximum amplitude* *

f0.01 dB

f0.12% of reference level

(referenced to -20 dBm  reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

0 dBm  to -59.9 dBm

-60 dBm  and below

1 kHz  to 3 MHz RBW

30 Hz to 300 Hz RBW (Option 130)

’ See “Amplitude Range.”

&(0.3 dB + 0.01 x dB from -20 dBm)

1Q0.6  dB + 0.01 x dB from -20 dBm)

f(0.7 dB + 0.01 x dB from -20 dBm)

Frequency Response (10 dB input attenuation)

Absolutes Relative Flatnesst

9 kHz to 1.8 GHz f1.5 dB fl.O dB

t Referenced to midpoint between highest and lowest frequency response deviations.
9 Referenced to 300,MHz  CAL OUT.

Calibrator Output Amplitude

50 n

75 D(Option 001)

-20 dBm f0.4 dB

+28.75 dB mV f0.4 dB
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Amplitude Specifications

Absolute Amplitude Calibration Uncertaintytt f0.15 dB

$$ Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference level), Corrections ON.

Input Attenuator

Range 0 to 60 dB,  in 10 dB steps

Resolution Bandwidth Switching Uncertainty

3 kHz to 3 MHz RBW

1 kHz RBW

30 Hz to 300 Hz (Option 130)

(At reference level, referenced to 3 kHz RBW)

f0.4 dB

f0.5 dB

f0.6 dB

Linear to Log Switching f0.25 dB at reference level

Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz to 3 MHz RBW

RBW 5 1 kHz

Log Incremental Accuracy

* (0.3 dB + 0.01 x dB from reference level)

f (0.4 dB + 0.01 x dB from reference level)

0 to -60 dB from Reference Level f0.4 dBl4 dB

Linear Accuracy f3% of reference level
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Cable TV Measurement Specifications
These specifications describe warranted performance of the spectrum analyzer and the
HP 85721A cable TV measurements personality.

Input Configuration 75 Q BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amplitude Range

Analyzer tunes to specified channels based upon selected tune configuration.

Standard, Off-the Air, HRC, IRC (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

- 15 to + 70 dBmV  for S/N > 30 dB

I Visual-Carrier Freauencv 1 Visual-carrier freauencv is counted

Frequency Reference* (Standard)

Resolution

Accuracy

a55.25  MHz (Ch. 2)

a325.25 MHz (Ch. 41)

B643.25 MHz (Ch. 94)

* Will not meet FCC frequency accuracy requirements.

1 kHz

f(7.5 x 10e6 x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

f4.93 kHz

Precision Frequency Reference (0ption 004)

Resolution

Accuracy

Q55.25 MHz (Ch. 2)

a325.25 MHz (Ch. 41)

a643.25  MHz (Ch. 94)

100 Hz

f(1.2 x 10m7  x carrier frequency + 110 Hz)

&117  Hz

f149 Hz

fl87Hz

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

-15 to +70 dBmV

0.1 dB

f2.0 dB for S/N > 30 dB

f 1 .O dB relative to adjacent channels in frequency

f 1.5 dB relative to all other channels
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracy

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

f0.75 dB for S/N > 30 dB

Hum/Low-Frequency Disturbance

AM Range

Resolution

Accuracy

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

~(~0.4%  for hum 13%
f0.7%  for hum 55%
51.3% for hum 510%

Visual Carrier-to-Noise Ratio (C/N)*

Optimum Input Range

Maximum C/N Range

C/N Resolution

C/N Accuracy

The C/N is calculated from the visual-carrier peak level and the minimum
noise level, normalized to 4 MHz noise bandwidth.

See the graphs in the characteristics section of this chapter.

Input level dependent - See graphs

0.1 dB

Input level and measured C/N dependent
k1.0 to f3.5 dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortion+ Manual composite second order (CSO) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSO measurement can be made.

Optimum Input Range See the graphs in the characteristics section of this chapter.

Maximum CSO/CTB Range Input level dependent see graphs.
66 to 73 dB over optimum input range

Manual CSO/CTB Resolution 0.1 dB

System CSO/CTB Resolution 1 dB

CSOICTB  Accuracy Input level and measured CSO/CTB  dependent - See graphs
f 1.5 dB to f4.0 dB over optimum input range

t A preamplifier and preselector filter may be required to achieve specifications.

1
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

Frequency Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1 .O dB/Div  to 20 dB/Div (2 dB default)

0.05 dB

+O.l dB per dB deviation from a flat line and 50.75 dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dB
maximum for different ambient temperatures
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Option Specifications

Option Specifications

Tracking Generator Specifications (Option 010 or 011)
All specifications apply over 0 ‘C to + 55 “C * . The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and
TRACKING PEAK have been run.

* 0 “C to +50 “C with Option 015 or Option 016

1 Warm-Up I30 minutes

Output Frequency

Range

50 Cl (Option 010)

75 Q (Option 011)

100 kHz to 1.8 GHz

1 MHz to 1.8 GHz

Output Power Level

Range

50 D (Q&ion 010)

75 Cl (Option 011)

Oto-70dBm

+42.8 to -27.2 dBmV

Resolution 0.1 dB

Absolute Accuracy f1.0 dB

(at 300 MHz, -20 dBm,  and coupled source attenuator)

(Option 011: use +28.8  dBmV instead of -20 dBm)

Vernier

Range

Accuracy

10 dB$

f0.75 dB over 10 dB range

(referenced to -20 dBm for coupled source attenuator setting$

(Option 011: referenced to +28.8  dBmV instead of -20 dBm)

Output Attenuator

Ranee D to 60 dB in 10 dB steps

See the Output Accuracy table in “Option Characteristics.”

Output Power Sweep

Range

50 Q (Option 010)

75 D (Option 011)

Resolution

Accuracy (zero span)

(- 15 dBm to 0 dBm)  - (Source Attenuator Setting)

(+ 27.8 to 42.8 dBmV) - (Source Attenuator Setting)

0.1 dB

< 1.5 dB peak-to-peak

Output Flatness

(referenced to 300 MHz, 10 dB attenuator) f1.75 dB
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Option Specifications

Spurious Outputs

50 D (Option 010)

75 R (Option 011)

Harmonic Spurs

Nonharmonic Spurs

(0 dBm  output, 100 kHz to 1.8 GHz)

(+ 42.8 dBmV output, 1 MHz to 1.8 GHz)

<-25 dBc

<-30 dBc

Dynamic Range

Tracking Generator Feedthrough

50 R(Option  010)

75 Q(Option  011)
<-lo6 dBm

<-57.24 dBmV

Quasi-Peak Detector Specifications (Option 103)

The Option 103 specifications and characteristics are not valid with Option 001 or 011.

The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

n The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency (RF) or
continuous wave (CW) signals.

1 Amplitude response conforms with Publication 16 of Comite International Special des
Perturbations Radioelectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used to approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the
reference, plus the reference pulse amplitude accuracy, plus the spectrum analyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

Relative Quasi-Peak Frequency Band
Response to a CISPR Pulse
WV

(Option 130)

120 kHz EM1  BW 9 kHz EM1 BW 200 Hz EM1 BW

Pulse  Repetition 0.03 to 1 GHz 0.15 to 30 MHz 10 to 150 kHz
Frequency (Hz)

1000 +8.0 f 1.0 +4.5 f 1.0 -

100 0 dB (reference)* 0 dB (reference)* +4.0 f 1.0

60 - - +3.0 f 1.0

25 - 0 dB (reference)*

20 -9.0 f 1.0 -6.5 f 1.0 -

10 -14.0 f 1.5 -10.0 f 1.5 -4.0 * 1.0

5 -7.5 f 1.5

2 -26.0 f 2.0 -20.5 f 2.0 -13.0 f 2.0

1 -28.5 f 2.0 -22.5 f 2.0 -17.0 f 2.0

Isolated Pulse -31.5 f 2.0 -23.5 f 2.0 -19.0 f 2.0

Reference pulse amplitude accuracy relative to a 66 dBpV CW signal is <1.5 dB.  CISPR reference pulse:
1.044  /IVS for 0.03 to 1 GHz,  0.316 /IVS for 0.15 to 30 MHz, 13.5 f 1.5 ~VS for 10 to 150 kHz (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

SATE  DELAY

Range 1 ps to 65.535 ms

Resolution 1 PS
Accuracy f(1 ps + (0.01% x GATE DELAY Readout))t

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

GATE LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

1 ps to 65.535 ms

1 PS
f(0.2 JJS + (0.01% x GATE LENGTH Readout))

4dditional Amplitude Errors

Log Scale

< 2 PS f0.8 dB

? 2 P f0.5 dB

Linear Scale

< 2 ps f1.096 of REFERENCE LEVEL

> 2 ps 60.7%  of REFERENCE LEVEL

I Up to 1 /IS jitter due to 1 ps resolution of gate delay clock.
g With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

Non-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

IE
I

(

6% 50 averages (default)

4” 50 averages (default)

t45 ns

i0 MHz to 850 MHz

+ 10 dBmV  to + 50 dBmV at coupler input (10 dB loss)

nsertion loss: < 2 dB

:oupled output: -10 dB f0.5 dB

Non-Interfering Tests with Gate On*

C/N and CSG

(quiet line must be selected)

See graphs for accuracy

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference

Initial Achievable Accuracy

c Aging

*0.5 x 10-s

fl.O x 10m7/day

Precision Frequency Reference (Option 004)

Aging

Warm-Up

Initial Achievable Accuracy

5 x 10-‘“lday, ‘I-day average after being powered on for
7 days.

1 x 10-s after 30 minutes on.

f2.2 x 10-s after being powered on for 24 hours.

Stability

Drift* (after warmup at stabilized temperature)

Frequency Span 510 MHz, Free Run <2 kHz/minute  of sweep time

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal.

lesolution Bandwidth (-3 dB)

Range

Shape

(Option 130)

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz  to 3 MHz

30 kHz

3 kHz to 10 kHz

1 kHz

60 dBl3 dB Bandwidth Ratio (Option 130)

Resolution Bandwidth

30 Hz to 300 Hz

1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Synchronously tuned four poles. Approximately Gaussian shape.

15:l

16:l

15:l

16:l

ride0 Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy f30% and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 130) Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 130) Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.
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Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

t Multiply entry by one-divided-by-sweep time.

FLATTOP HANNING

3.63x 1.5x

3.60x 1.48x

<-90 dB -32 dB

0.10 dB 1.42 dB

2.6 9.1

UNIFORM

l x

l x

-13 dB

3.92 dB

>300
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Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

1

[

Input Attenuation Uncertainty*

Attenuator Setting

OdB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

“Frequency Response.”

f0.5 dB

Reference

f0.5 dB

ho.6 dB

f0.8 dB

fl.O dB

f1.2 dB

Referenced to 10 dB input attenuator setting from 9 kHz to 1.8 GHz.  See the “Specifications” table under

[nput Attenuator Repeatability

300 MHz kO.03  dB

1.8 GHz lf1.0 dB I

RF Input SWR 1 (Attenuator setting 10 to 60 dB)
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Amplitude Characteristics

DYNAMIC RANGE

N O M I N A L  D Y N A M I C  R A N G E
dB .

40

SENSlTl”,TY //
--- THIRD  ORDER  INTERMOD I’ /
- - SECOND  ORDER  DISTORTION

100

-70 -60 -50 -40 -30 -20 -10 0 dBm

M I X E R  L E V E L

*  O p t i o n  1 3 0
XC636

Dynamic Range

l-unity Testing

Radiated Immunity When tested at 3 V/m according to IEC 801-3/1984  the displayed average noise level
will be within speciEcations  over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 32 1.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm. When the analyzer tuned frequency is identical to
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-2/1991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Amplitude Characteristics

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
about instrument performance.

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

In these modes, the following analyzer specifications are reduced to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

are replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency 5 1 GHz

frequency > 1 GHz

f0.31 dB

f0.59% of reference level

f1.03% of reference level

Frequency Response in Analog + Mode (10 dB input attenuation, for spans 5 20 MHz)

Absolutes Relative Flatnesst

f1.9 dB f1.4 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.
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Cable TV Measurement Characteristics

Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution

Accuracy

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

50 to 93%

0.1%

f2.0%  for C/N > 40 dB

FM Deviation Peak reading of FM deviation

Range &lo0 kHz

Resolution 100 Hz
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Cable TV Measurement Characteristics

C/N Characteristics CSO and CTE Characteristics
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ull9ce

YN, CSO, and CTB Measurements
rhe four graphs summarize the combined HP 8591C cable TV analyzer or HP 8590 E-Series spectrum analyzers, and
IP 85721A characteristics for C/N, CSO, and CTB testing on cable TV systems with up to 99 channels and up to + 9
1B amplitude tilt. C/N, CSO, and CTB measurement accuracies and ranges can be read from the relevant graphs.
Yhey depend upon the visual carrier peak level and the measurement reading. For C/N measurements with a
rreselector,  there is no optimum range and the accuracy boundaries drop by the preselector’s insertion loss
typically 2 dB).

1

Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz) related AM is measured on the unmodulated visual
carrier.

60 dB,  usable to 65 dB

0.1 dB

f2.0 dB for xmod. ~40 dB,  C/N >40 dB
f2.6 dB for xmod. ~50 dB,  C/N >40 dB
f4.6 dB for xmod. <60 dB,  C/N >40 dB
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Option Characteristics

Option Characteristics

Demod Tune Listen (Q&ion 102 or 103) Internal speaker, rear panel earphone jack and front-panel volume
control. Adjustable squelch control mutes the audio signal to the
speaker/earphone jack based on the level of the demodulated signal
above 22 kHz.  An uncalibrated demodulated signal is available on
the AUX VIDEO OUT connector at the rear panel.

TV Trigger (Options 101 and 102)

Carrier Level for Trigger Top 60% of linear display

Compatible Formats NTSC, PAL, SECAM

Field Selection Even, odd, non-interlaced

Trigger Polarity Positive, negative

Line Selection 10 to 1021

Triggers sweep of the analyzer after the sync pulse of a
selected line of a TV video field.

Tracking Generator Characteristics (Option 010 or 011)

Output Tracking

Drift (usable in 10 kHz  bandwidth after

30-minute  warmup)

Spurious Outputs (>1.8 GHz  to 4.0 GHz)

50 D (Option 010)

0 dBm output

75 Q (Q&ion 011)

+ 42.8 dBmV,  output

Harmonic

Nonharmonic

2121.4 MHz Feedthrough

(Option 010)

(Option 011)

1 kHz/S  minutes

<-20 dBc

< - 4 0  dBc

<-45 dBm

< + 3.8 dBmV

RF Power-Off Residuals

100 kHz to 1.8 GHz  (Option 010)

1 MHz to 1.8 GHz  (Option 011)

<-115 dBm

c-66.2 dBmV

Output Attenuator

Repeatability f0.2 dB

Output VSWR

0 dB Attenuator

10 dB Attenuator

<2.5:1

<1.6:1
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Option Characteristics

Dynamic Range (difference between maximum power out
and tracking generator feedthrough)

100 kHz  to 1.8 GHz (Option 010)

1 MHzto 1.8 GHz  (Option 011)

Tracking Generator Characteristics (Option 010)

TRACKING GENERATOR OUTPUT ACCURACY, Option 010

(+ 0.2 dB/GHz)*

referred to

f3.75 dB
I

53.25 dB

f2.50 dB

f3.75 dB

f3.85 dB

f4.05 dB

-51 to -60.9 dBm 50 dB 51.75 dB 62.75 dB f3.25 dB f4.25 dB

-61 to -70 dBm 60 dB f1.95 dB f2.95 dB h3.45 dB f4.45 dB I

’ Add 0.2 dB/GHz  of tuned frequency to the value in this column for complete accuracy specification
relative to frequency.
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 011
(after CAL TRK GEN in auto-coupled mode)

TG Output Attenuator Relative Absolute Relative Absolute

Power Level Setting Accuracy Accuracy Accuracy Accuracy

(at 300 MHz (at 300 MHz) (referred to (+ 0.2 dB/GHz)*

referred to + 28.8 dBmV)

+ 28.8 dBmV) (+ 0.2 dB/GHz)’

+ 42.76 to + 31.77 dBmV OdB f1.25 dB &2.25  dB f2.75 dB f3.75 dB

+31.76 to +21.77 dBmV 10 dB f0.75 dB f1.75 dB f2.25 dB f3.25 dB

+ 28.76 dBmV 10 dB 0 dB Reference fl.O dB 1t1.50 dB f2.50 dB

+21.76 to + 11.77 dBmV 20 dB *1.25 dB f2.25 dB l 2.75 dB f3.75 dB

+ 11.76 to + 1.77 dBmV 30 dB f1.35 dB f2.35 dB &2.85 dB f3.85 dB

+ 1.76 to -8.23 dBmV 40 dB f1.55 dB f2.55 dB f3.05 dB f4.05 dB

-8.24 to -18.23 dBmV 50 dB f1.75 dB f2.75 dB k3.25 dB f4.25 dB

-18.24 to -27.23 dBmV 60 dB f1.95 dB f2.95 dB &3.45 dB f4.45 dB

’ Add 0.2 dB/GHz  of tuned frequency to the value in this column for complete accuracy specification
relative to frequency.

Quasi-Peak Detector Characteristics (Option 103)

Quasi-Peak Measurement Range

Displayed

Total

70 dB

115 dB

FM Demodulation (Option 102, 103, or 301)

Input Level > (-60 dBm + attenuator setting)

Signal Level 0 to -30 dB below reference level

FM Offset

Resolution 400 Hz nominal

Resolution

Range

Bandwidth

FM Linearity (for modulating frequency < bandwidth/lOO)

1 kHz nominal

10 kHz to 1 MHz

FM deviation/2

5 1% of FM deviation + 290 Hz
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Option Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 5OQ

Connector

Impedance

INPUT 7511(0ptionOOl)

Connector

Impedance

RF OUT (Option 010, 011)

Connector

(Option 010)

(Option 011)

Impedance

(Option 010)

(Option 011)

Maximum Safe Reverse Level

(Option 010)

fOntinn  ni i I

Type N female

50 0 nominal

BNC female

75 0 nominal

Type N female

75 Q BNC female

30 Q nominal

75 R nominal

+20 dBm (0.1 W), 25 Vdc

+ 69 dBmV (0.1 W), 100 Vdc

PROBE POWERS

Voltage/Current + 15 Vdc, 317% at 150 mA max.

-12.6 Vdc 4~10%  at 150 mA max.

1 Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.
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Physical Characteristics

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 D nominal

>0 dBm

r

EXT REF IN

Connector BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

Input Amplitude Range -2 to + 10 dBm

Freauencv 10 MHz

AUX IF OUTPUT

Frequency

Amplitude Range

Impedance

21.4 MHz

- 10 to -60 dBm

50 fl nominal

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)

EARPHONE (Option 102 or 103)

Connector l/8 inch monaural jack

EXT ALC INPUT (Option 010 or 011)

Impedance

Polarity

Range

Connector

1 MD

Positive or negative

-66dBVto +GdBV

BNC

I EXT KEYBOARD (Option 041 OT 043) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
keyboards.

EXT TRIG INPUT

Connector

Trigger Level

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).
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GATE TRIGGER INPUT (Option 105 OT 107)

Connector

Trigger Level

BNC female

minimum pulse width >30 ns (TTL)

GATE OUTPUT (Option 105 or 107)

Connector

Output Level

BNC female

High = gate on; Low = Sate off (TTL)

HI-SWEEP IN/OUT

Connector

output

Input

BNC female

High = sweep, Low = retrace (TTL)

Open collector, low stops sweep.

MONITOR OUTPUT (Spectrum Analyzer Display)

Connector

Format

SYNC NRM

SYNC NTSC

SYNC PAL

I

BNC female

Internal Monitor

NTSC Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

PAL Compatible

15.625 kHz horizontal rate

50 Hz vertical rate

REMOTE INTERFACE

HP-IB and Parallel (Option 041)

HP-IB Codes

RS-232 and Parallel (Option 043)

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHl,  AHI, T6, SRl, RLI, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

SWEEP OUTPUT

Connector
I
BNC female

Oto +lOVramp

TV IN (Option 107)

Connector

Impedance

75 fl BNC female

75 Q nominal

TV MON OUTPUT (Option 107)

Connector

output

BNC female

Baseband video output from TV Receiver
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TV TRIG OUT (Options 101 and 102)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).

AUX INTERFACE

Connector  Type: 9 Pin Subminiature “D”
Zonnector  Pinout

Pin #

1

Function

Control A

Current “Logic” Mode

TTL Output Hi/Lo

2 Control B TTL Output Hi/Lo

3 Control C TTL Output Hi/Lo

4 Control D TTL Output Hi/Lo

5 Control I TTL Input Hi/Lo

“Serial Bit” Mode
- TTL Output Hi/Lo

- TTL Output Hi/Lo

- Strobe

- Serial Data

- TTL Input Hi/Lo

- Gnd

150 mA -

150 mA -

150 mA -

’ Exceeding the + 5 V current limits may result in loss of factory correction constants.
Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150

nA.  Total current drawn from the -12.6 Vdc on the PROBE POWER and the -15 Vdc on the AUX INTERFACE
*annot  exceed 150 mA.

6 Gnd Gnd

7t

81

nt

-15 Vdc &7%

+ 5 Vdc &5%

+ 15 Vdc f5%

-

-

-

Net

HP 85913

Shipping

HP 85913

WEIGHT

15.4 kg (34 lb)

16.8 kg (37 lb)

HP 8591E Specifications and Characteristics 5-27



Physical Characteristics

DIMENSIONS

4 = 8 in (200 mm)
3 = 7.25 in (184 mm)
2 = 14.69 in (373 mm)
3 = 13.25 in (337 mm)
3 = 18.12 in (460.5 mm)
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6

HP 85933 Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 85933 Spectrum Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Cable TV Cable TV measurement specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

w Specifications describe warranted performance over the temperature range 0 “C to +55 “C*
(unless otherwise noted). The spectrum analyzer will meet its specifications under the
following conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the spectrum analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

w Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

w Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

w Nominal Value indicates the expected, but not warranted, value of the parameter.

*0 “C to +50 “C with Option 015 or Option 016 operating/carrying case.
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General Specifications
All specifications apply over 0 “C to +55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ, CAL AMPTD and CAL YTF have been run.

Temperature Range

Operating o”cto +55OC*

Storage -40 oc to + 75 oc

* 0 ‘C to + 50 ‘C with Option 015 or Option 016 operating and carrying case.

EM1 Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 1 l/1990 Group 1 Class A.

Audible Noise <37.5 dBA pressure and <5.0 Bels power (ISGDP7779)

Power Requirements

ON (LINE 1)

Standby (LINE 0)

90 to 132 V 47 to 440rms, Hz

195 to 250 V 47 to 66rms, Hz

Power consumption <500 VA; < 180 W

Power consumption <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5
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Frequency Specifications

Frequency Specifications

Frequency Range

Hand

0

1

2

3

4

(Options 026 or 027)

4

(Options 026 or 027)

LO Harmonic (N)

1-

1-

2 -

3 -

4 -

4

9 kHz to 22.0 GHz

9 kHz to 26.5 GHz

9 kHz to 2.9 GHz

2.75 GHz to 6.5 GHz

6.0 GHz to 12.8 GHz

12.4 GHz to 19.4 GHz

19.1 GHz to 22.0 GHz

19.1 GHz to 26.5 GHz

Frequency Reference

Aging
Settability

Temperature Stability

&2 x lo-+/year

60.5 x 10-6

*5 x 10-6

Precision Frequency Reference (Option 004)

Aging
Settability

Temperature Stability

f I x lo-‘/year

f2.2 x 10-s

fl x 10-s

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error” + span
accuracy + 1% of span + 20% of RBW + 100 Hz x Ntt)t

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
tt N = LO harmonic. See “Frequency Range.”
$ See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 510 MHz x Ntt *(marker frequency x frequency reference error* +
counter resolution + 100 Hz x Ntt)

Frequency Span >lO MHz x Ntt f(marker  frequency x frequency reference error” +
counter resolution + 1 kHz x Ntt)

Counter Resolution

Frequency Span 5 10 MHz x Ntt Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz x Ntt Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Frequency Characteristics. 1,
t Marker level to displayed noise level > 25 dB,  RBW/Span  > 0.01. Span 5 300 MHz. Reduce SPAN annotation is
displayed when RBW/Span  < 0.01.
tt N = LO harmonic. See “Frequency Range.”
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Frequency Specifications

Frequency Span

Range 0 Hz (zero span), (10 kHz x Ntt)  to 19.25 GHz”

(Option 130)  0 Hz (zero span), (1 kHz x Ntt)  to 19.25 GHz**

Resolution Four digits or 20 Hz x Ntt, whichever is greater.

Accuracy (single band spans)

Span 510 MHz x Ntt f2% of spans

Span >lO MHz x Ntt f3% of span

** Maximum span Is 23.25 GHz  for Option 026 or 027.
tt N = LO harmonic. See “Frequency Range.”
5 (Option 130) For spans < 10 kHz x Ntt, add an additional 10 Hz x Ntt resolution error.

Frequency Sweep Time

Range

Accuracy

(Option 101)

20 ms to 100 s

20 ps to <20 ms (Option 101)

Sweep Trigger

20 ms to 100 s

20 ps to 100 s for span = 0 Hz

f3%

f2%

Free Run, Single, Line, Video, External

Resolution Bandwidth

Range 1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz and 120 kHz  (6 dB) EMI bandwidths.

(Option 130) Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 dB) EM1 bandwidth.

Accuracy

3 dB bandwidths zt20%

Stability

Noise Sidebands

> 10 kHz  offset from CW signal

>20 kHz  offset from CW signal

>30 kHz offset from CW signal

Residual FM

1 kHz RBW, 1 kHz VBW

30 Hz RBW, 30 Hz VBW (Option 130)

System-Related Sidebands

>30 kHz  offset from CW signal

(1 kHz RBW, 30 Hz VBW and sample detector)

S-90 dBc/Hz  + 20 Log Ntt

<- 100 dBc/Hz  + 20 Log Ntt

<- 105 dBc/Hz + 20 Log Ntt

s(250 x Ntt)  Hz pk-pk in 100 ms

<(30 x Ntt)  Hz pk-pk in 300 ms

s-65 dBc + 20 Log Ntt

It N = LO harmonic. See “Frequency Range.”

Calibrator Output Frequency 300 MHz f(freq.  ref. error* x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”

Comb Generator Frequency 100 MHz fundamental frequency

Accuracy f0.007% of comb tooth frequency
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Amplitude Specifications

Amplitude Specifications
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics. ”

Amplitude Range -114 dBm  to +30 dBm

(Option 130) - 129 dBm  to + 30 dBm

Maximum Safe Input Level

Average Continuous Power

Peak Pulse Power

dc

+ 30 dBm (1 W, 7.1 V rms), input attenuation 210 dB.

+ 50 dBm (100 W) for < 10 ps pulse width and < 1% duty cycle, input
attenuation 130 dB.

0 Vdc

Gain CompressionS

>lO MHz SO.5  dB (total power at input mixer’ = -10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).
$ (Option 130) If RBW 5 300 Hz, this  applies only if signal separation > 4 kHz and signal amplitudes 5 Reference
Level + 10 dB.

9isplayed Average Noise Level

400 kHz to 2.9 GHz

2.75 GHz to 6.5 GHz

6.0 GHz to 12.8 GHz

12.4 GHz  to 19.4 GHz

19.1 GHz  to 22 GHz

19.1GHzto26.5GHz (Options026and027)

Spurious Responses

Second Harmonic Distortion

10 MHz to 2.9 GHz

> 2.75 GHz

Third Order Intermodulation Distortion

> 10 MHz

Other Input Related Spurious

9 kHz to 18 GHz

18 GHz  to 22 GHz

‘Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

1 kHz RBW 30 Hz RBW (Option 130)

s-112 dBm 5 - 127 dBm

S-114 dBm <- 129 dBm

S-102 dBm S-117 dBm

s-98 dBm s-113 dBm

<-92 dBm s-107 dBm-
<-87 dBm I-102 dBm-

<-70 dBc for -40 dBm tone at input mixer.*

<- 100 dBc for - 10 dBm tone at input mixer*

(or below displayed average noise level).

< -70 dBc for two -30 dBm tones at input mixer* and >50 kHz
separation.

<-65 dBc at 230 kHz offset, for -20 dBm  tone at input mixer 518 GHz.

<-60 dBc at 230 kHz,  for -20 dBm  tone at input mixer 522 GHz.

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dfl). 1
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Amplitude Specifications

Residual Responses (Input terminated and 0 dB attenuation)

150 kHz to 2.9 GHz  (Band 0) <-90 dBm

2.75 GHz to 6.5 GHz  (Band 1) <-90 dBm

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division  and 1
to 20 dB/division  in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dBpV,  mV,  mW,  nV, nW, pW,  PV, PW,  V, and W

Marker Readout Resolution

Fast Sweep Times for Zero Span

20 ps to 20 ms (Option 101 or 301)

Frequency 2 1 GHz

Frequency > 1 GHz

0.05 dB for log scale

0.05% of reference level for linear scale

0.7% of reference level for linear scale

1.0% of reference level for linear scale

Reference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

Minimum amplitude to maximum amplitude * *

-99 dBm to maximum amplitude * *

60.01 dB

*0.12X of reference level

(referenced to -20 dBm reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

0 dBm to -59.9 dBm

-60 dBm and below

1 kHz to 3 MHz RBW

30 Hz to 300 Hz RBW (Option 130)

I* See “Amplitude Range.”

f(0.3 dB + 0.01 x dB from -20 dBm)

f(0.6 dB + 0.01 x dB from -20 dBm)

f(0.7 dB + 0.01 x dB from -20 dBm)

Frequency Response (10 dB input attenuation)

Preselector peaked in band > 0 Absolutes Relative Flatnesst

9 kHz to 2.9 GHz f1.5 dB *l.O dB

2.75 GHz  to 6.5 GHz f2.0 dB f1.5 dB

6.0 GHz to 12.8 GHz 4~2.5 dB f2.0 dB

12.4 GHz to 19.4 GHz f3.0 dB f2.0 dB

19.1 GHz to 22 GHz 4~3.0 dB 4~2.0 dB

19.1 GHz to 26.5 GHz (Options 026 and 027) 4~5.0 dB 4~2.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

Calibrator Output

Amplitude -20 dBm  f0.4 dB
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Amplitude Specifications

Absolute Amplitude Calibration LJncertaintyTr 1 f0.15 dB

tt Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference level), Corrections ON.

Input Attenuator

Range 0 to 70 dB, in 10 dB steps

Resolution Bandwidth Switching Uncertainty (At reference level, referenced to 3 kHz RBW)

f0.4 dB

3~0.5  dB

60.6 dB

Linear to Log Switching f0.25 dB at reference level

Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz to 3 MHz RBW

RBW 5 1 kHz

Log Incremental Accuracy

0 to -60 dB from Reference Level

Linear Accuracy

f (0.3 dB + 0.01 x dB from reference level)

& (0.4 dB + 0.01 x dB from reference level)

f0.4 dBl4 dB

&3%  of reference level

HP 6593E Specifications and Characteristics 6-7



Cable TV Measurement Specifications
These specifications describe warranted performance of the spectrum analyzer and the
HP 85721A cable TV measurements personality.

Input Configuration 75 D BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amplitude Range

Analyzer tunes to specified channels based upon selected tune configuration.

Standard, Off-the Air, HRC, IRC  (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

- 15 to + 70 dBmV for S/N > 30 dB

Visual-Carrier Frequency Visual-carrier frequency is counted

Frequency Reference* (Standard)

Resolution

Accuracy

a55.25 MHz (Ch. 2)

a325.25 MHz (Ch. 41)

a643.25 MHz (Ch. 94)

* Will not meet FCC frequency accuracy requirements.

1 kHz

f(7.5 x lo@ x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

Precision Frequency Reference (Option O@)

Resolution

Accuracy

a55.25 MHz (Ch. 2)

a325.25 MHz (Ch. 41)

a643.25 MHz (Ch. 94)

100 Hz

f(1.2 x lo-’ x carrier frequency + 110 Hz)

f117 Hz

f149 Hz

f187 Hz

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

-15 to +70 dBmV

0.1 dB

f2.0 dB for S/N > 30 dB

f 1 .O dB relative to adjacent channels in frequency
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracv

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

f0.75 dB for S/N > 30 dB

Hum/Low-Frequency Disturbance

AM Range

Resolution

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

Accuracy 60.4%  for hum 13%
f0.7% for hum 15%
f1.3% for hum 210%

Visual Carrier-to-Noise Ratio (C/N)*

Optimum Input Range

Maximum C/N Range

C/N Resolution

C/N Accuracy

The C/N is calculated from the visual-carrier peak level and the minimum
noise level, normalized to 4 MHz noise bandwidth.

See the graphs in the characteristics section of this chapter.

Input level dependent - See graphs

0.1 dB

Input level and measured C/N dependent
hi.0 to f3.5 dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortiont

Optimum Input Range

Maximum CSO/CTB Range

Manual CSOCTB Resolution

System CSOKTB Resolution

CSOICTB  Accuracy

Manual composite second order (CSO) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSC measurement can be made.

See the graphs in the characteristics section of this chapter.

Input level dependent - see graphs.
66 to 73 dB over optimum input range

0.1 dB

1 dB

Input level and measured CSO/CTB dependent - See graphs
f1.5 dB to f4.0 dB over optimum input range

I

1 A preamplifier and preselector filter may be required to achieve specifications.
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

Frequency Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1 .O dB/Div  to 20 dB/Div  (2 dB default)

0.05 dB

fO.l dB per dB deviation from a flat line and f0.75 dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dB
maximum for different ambient temperatures
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Option Specifications

Option Specifications

Tracking Generator Specifications (Option 010)
All specifications apply over 0 “C to + 55 “C. * The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and TRACKING
PEAK have been run.

* 0 “C to +50 “C with Option 015 or Option 016 operating and carrying case.

NOTE: There are two models of the tracking generator. One has a frequency range of 300 kHz
to 2.9 GHz,  typically analyzers with a serial prefix of 3431A and below. The newer tracking
generator has a range of 9 kHz to 2.9 GHz,  typically serial prefix of 3440A or higher. Check the
front panel for the tracking generator output frequency range of the installed generator.

Warm-Up 30 minutes

Output Frequency

Range * 9 kHz to 2.9 GHz

300 kHz to 2.9 GHz

* Refer to the “Note” in the description above.

Dutput Power Level

Range

Resolution

Absolute Amplitude Accuracy (at 25 ‘C 4110 “C)

(-20 dBm at 300 MHz)

Verniert

Range

Accuracy (at 25 ‘C f 10 “C)

(-20 dBm at 300 MHz, 16 dB attenuation)

Incremental

Cumulative

-1 dBm to -66 dBm

0.1 dB

f0.75 dB

9 dB

ho.20  dB/dB

f0.50 dB total

Output Attenuator

Range 0 to 56 dB in 8 dB steps

: See the Output Accuracy table in “Option Characteristics.”

Output Power Sweep

Range

Resolution

(-10 dBm  to -1 dBm) - (Source Attenuator Setting)

0.1 dB
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Option Specifications

Output Flatness

(referenced to 300 MHz, -20 dBm)

Frequency > 10 MHz

Frequency 5 10 MHz

Spurious Output (- 1 dBm output)

Harmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz to 20 kHz

TG Output 20 kHz to 2.9 GHz

Harmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz to 2.9 GHz

Nonharmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz to 2.0 GHz

TG Output 2.0 GHz to 2.9 GHz

Nonharmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz to 2.0 GHz

TG Output 2.0 GHz to 2.9 GHz

LO Feedthrough

LO Frequency 3.9217 to 6.8214 GHz

f2.0 dB

f3.0 dB

2-15 dBc

g-25 dBc

;-25 dBc

L-27 dBc

5 -23 dBc

S-27 dBc

S-23 dBc

S-16 dBm

Tracking Generator Feedthrough

400 kHz  to 2.9 MHz I<-112 dBm
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Option Specifications

Quasi-Peak Detector Specifications (Option 103)
The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

n The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency (RF) or
continuous wave (CW) signals.

n Amplitude response conforms with Publication 16 of Comite  International Special des
Perturbations Radioelectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used to approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the
reference, plus the reference pulse amplitude accuracy, plus the spectrum analyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

r
I
I
Relative  Quasi-Peak Frequency Band
cesponse to a CISPR Pulse
W

(Option 130)

120 kHz EM1 BW 9 kHz EM1 BW 200 Hz EM1 BW

Pulse Repetition 0.03 to 1 GHz 0.15 to 30 MHz 10 to 150 kHz
Frequency (Hz)

1000 +8.0+  1.0 +4.5f  1.0 -

100 0 dB (reference)* 0 dB (reference)* +4.0 f 1.0

60 - - +3.0 f 1.0

25 - - 0 dB (reference)*

20 -9.0 f 1.0 -6.5 f 1.0 -

10 -14.0 & 1.5 -10.0 f 1.5 -4.0 f 1.0

5 - - -7.5 f 1.5

2 -26.0 f 2.0 -20.5 f 2.0 -13.0 f 2.0

1 -28.5 zt 2.0 -22.5 31 2.0 -17.0 f 2.0

Isolated Pulse -31.5 f 2.0 -23.5 f 2.0 -19.0 * 2.0

Reference pulse amplitude accuracy relative to a 66 dBpV CW signal is < 1.5 dB. CISPR reference pulse:
8.044 ~VS for 0.03 to 1 GHz, 0.316 /IVS for 0.15 to 30 MHz, 13.5 f 1.5 ~VS for 10 to 150 kHz (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

GATE DELAY

Range

Resolution

Accuracy

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

SATE  LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

idditional  Amplitude Errors

Log Scale

< 2 /Is

> 2 @
Linear Scale

< 2 p.9

> 2 ps

Up to 1 +J jitter due to 1 PLS resolution of gate delay clock.
With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.

1 ps to 65.535 ms

1 PS
+z(l  ps + (0.01% x GATE DELAY Readout))t

1 ps to 65.535 ms

1 P
k(O.2  ps + (0.01% x GATE LENGTH Readout))

kO.8  dB

kO.5  dB

kl.O%  of REFERENCE LEVEL

kO.7%  of REFERENCE LEVEL

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

Non-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

6% 50 averages (default)

4’ 50 averages (default)

f45 ns

50 MHz to 850 MHz

+ 10 dBmV to + 50 dBmV at coupler input (10 dB loss)

Insertion loss: < 2 dB

Coupled output: -10 dB f0.5 dB

See graphs for accuracy
Non-Interfering Tests with Gate On*

C/N and CSC

(quiet line must be selected)

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Frequency Characteristics

Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference

Initial Achievable Accuracy

Aging

60.5 x 10-s

fl.O x 10M7/day

Precision Frequency Reference (Option 004)

Aging

Warm-Up

5 x 10-lO/day,  7-day average after being powered on for
7 days.

1 x 1Om8  after 30 minutes on.

Initial Achievable Accuracy 1 f2.2 x 1Om8 after being powered on for 24 hours.

Stability

Drift* (after warmup at stabilized temperature)

Frequency Span 2 (10 x Nt) MHz <(2 x Ntt) kHz/minute  of sweep time*

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video, or External trigger, additional drift occurs while waiting for the appropriate trigger signal.
17 N = LO harmonic. See “Frequency Range.”

Resolution Bandwidth (-3 dB)

Range

Shape

(0ption 130,

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz to 3 MHz

30 kHz

3 kHz to 10 kHz

1 kHz

60 dBl3 dB Bandwidth Ratio (Option 130)

Resolution Bandwidth

30 Hz to 300 Hz

1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Synchronously tuned four poles. Approximately Gaussian shape.

15:l

16:l

15:l

16:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy &30%  and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 130) Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 130) Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.
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Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

t Multiply entry by one-divided-by-sweep time.

FLATTOP

3.63x

3.60x

<-90 dB

0.10 dB

2.6

HANNING UNIFORM

1.5x l x

1.48x l x

-32 dB -13 dB

1.42 dB 3.92 dB

9.1 >300
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Amplitude Characteristics

Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

Input Attenuation Uncertainty*

Attenuator Setting 9 kHz to 12.4 GHz 12.4 to 19 GHz 19 to 22 GHz

0 dB f0.75 dB 61.0 dB &l.O  dB

10 dB Reference Reference Reference

20 dB +0.75 dB f0.75 dB fl.O dB

30 dB f0.75 dB 61.0 dB f1.25 dB

40 dB f0.75 dB f1.25 dB f2.0 dB

50 dB 51.0 dB f1.5 dB f2.5 dB

60 dB f1.5 dB f2.0 dB f3.0 dB

70 dB f2.0 dB f2.5 dB 63.5 dB

* Referenced to 10 dB input attenuator setting. See the “Specifications” table under “Frequency Response.”

Input Attenuator 10 dB Step Uncertainty

Center Frequency

9 kHz to 19 GHz

19 GHz to 22 GHz

(Attenuator setting 10 to 70 dB)

k1.0 dB/lO  dB

61.5 dB/lO dB

Input Attenuator Repeatability f0.05 dB

tF Input SWR

10 dB attenuation

Frequency

300 MHz

10 dB to 70 dB attenuation

Band

9 kHz  to 2.9 GHz

2.75 GHz  to 6.5 GHz

6.0 GHz  to 12.8 GHz

12.4 GHz  to 19.4 GHz

19.1 GHz  to 22.0 GHz

1.15:1

1.3:1

1.5:1

1.6:1

2.0:1

3.0:1
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Amplitude Characteristics

Unpeaked Frequency Response (10 dB input attenuation)

Without Preselector Peaking, Span 5 50 MHz Absolutes Relative Flatnesst

2.75 GHz to 6.5 GHz f4.0 dB f3.5 dB

6.0 GHz  to 12.8 GHz +4.5 dB f4.0 dB

12.4 GHz to 19.4 GHz f6.0 dB f5.0 dB

19.1 GHz  to 22 GHz f6.0 dB f5.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

DYNAMIC RANGE

N O M I N A L  D Y N A M I C  R A N G E
dB

40

8

5
50

Ir: 60
oE

100

- SEN5lTI”lTY  1 kHZ RBW
-- THIRD  ORDER  INTERMOD

- SECOND  ORDER  DISTORTION

-70 -60 -50 -40 -30 -20 -10 0 dBm
xe625

M I X E R  L E V E L

Dynamic Range
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Amplitude Characteristics

DYNAMIC RANGE

( O p t i o n  1 3 0 )

N O M I N A L  D Y N A M I C  R A N G E
dB

- SENSITIVITY  30 HZ RBW
-- THIRD  ORDER  INTERMOD

40 - - SECOND  ORDER  DISTORTION

8 3’
=rn 50

‘: 60
oe
SN 70
<=

f”
80

02
90

100

-70 -60 -50 -40 -30 -20 -10 0 dBm
XD639

M I X E R  L E V E L

Option 130 Dynamic Range

humunity  Testing

Radiated Immunity When tested at 3 V/m according to IEC 801-30984 the displayed average noise level
will be within specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 321.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm. When the analyzer tuned frequency is identical to
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-2/1991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Amplitude Characteristics

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
about instrument performance.

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

In these modes, the following analyzer specifications are reduced to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

are replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency 5 1 GHz

frequency > 1 GHz

f0.31 dB

f0.59% of reference level

f1.03% of reference level

Frequency Response in Analog + Mode (10 dB input attenuation, for spans 5 20 MHz)

Preselector peaked in band > 0

Absolutes Relative Flatness+

9 kHz to 2.9 GHz f2.0 dB f1.5 dB

2.75 GHz  to 6.4 GHz 4~2.5  dB 4~2.0  dB

6.0 GHz to 12.8 GHz f3.0 dB f2.5 dB

12.4 GHz  to 19.4 GHz 413.5  dB f2.5 dB

19.1 GHz  to 22 GHz f3.5 dB f2.5 dB

19.1 GHz  to 26.5 GHz  (Option 026 or 027) 415.5  dB f2.5 dB

Referenced to midpoint between highest and lowest frequency response deviations.
i Referenced to 300 MHz CAL OUT.
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Cable TV Measurement Characteristics

Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution

Accuracy

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

50 to 93%

0.1%

f2.0% for C/N > 40 dB

FM Deviation Peak reading of FM deviation

Range flO0 kHz

Resolution 100 Hz

Accuracy f1.5 kHz

HP 8593E Specifications and Characteristics 6-21



Cable TV Measurement Characteristics
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!/N, CSO, and CTB Measurements
he four graphs summarize the combined HP 8591C cable TV analyzer or HP 8590 E-Series spectrum analyzers, and
:P 85721A characteristics for C/N, CSO, and CTB testing on cable TV systems with up to 99 channels and up to + 9
B amplitude tilt. C/N, CSO, and CTB measurement accuracies and ranges can be read from the relevant graphs.
hey depend upon the visual carrier peak level and the measurement reading. For C/N measurements with a
reselector, there is no optimum range and the accuracy boundaries drop by the preselector’s insertion loss
ypically 2 dB).

Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz) related AM is measured on the unmodulated visual
carrier.

60 dB, usable to 65 dB

0.1 dB

f2.0 dB for xmod. <40 dB,  C/N >40 dB
f2.6 dB for xmod. <50 dB,  C/N >40 dB
314.6  dB for xmod. ~60 dB, C/N >40 dB
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Option Characteristics

Option Characteristics

Demod Tune Listen (Option 102 or 10.3) Internal speaker, rear panel earphone jack and front-panel volume
control. Adjustable squelch control mutes the audio signal to the
speaker/earphone jack based on the level of the demodulated signal
above 22 kHz.  An uncalibrated demodulated signal is available on
the AUX VIDEO OUT connector at the rear panel.

rN Trigger (Options101 and102)

Carrier Level for Trigger

Compatible Formats

Field Selection

Trigger Polarity

Line Selection

Triggers sweep of the analyzer after the sync pulse of a
selected line of a TV video field.

Top 60% of linear display

NTSC, PAL, SECAM

Even, odd, non-interlaced

Positive, negative

10 to 1021

Tracking Generator Characteristics (Option 010)

Tracking Drift

(Usable in a 1 kHz RBW after 5-minute  warmup) 1.5 kHz/S  minute

RF Power Off Residuals

9 kHz to 2.9 GHz <- 120 dBm

Dynamic Range (difference between maximum power out
and trackine  eenerator feedthrouahl

>lll dB

Output Attenuator Repeatability

9 kHz to 300 MHz

300 kHz to 300 MHz

300 MHz to 2.0 GHz

2.0 GHz  to 2.9 GHz

4~0.1 dB

410.1 dB

4~0.2 dB

&0.3 dB

Output VSWR

0 dB Attenuator

8 dB Attenuator

<3.0:1

<1.5:1
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Option Characteristics

r TRACKING GENERATOR OUTPUT ACCURACY, Option 010
. CAL TRK GEN ir

Attenuator

Setting

(al
TG Output

Power Level

tuto-coupled  modt

Relative

Accuracy

(at 300 MHz

referred to

-20 dBm)

1.0 dB

“requency  > 10 M

Absolute

Accuracy

(at 300 MHz)

1.75 dB

1.5 dB 2.25 dB

Reference 0.75 dB

1.0 dB 1.75 dB

1.5 dB 2.25 dB

1.6 dB 2.35 dB

1.8 dB 2.55 dB

2.0 dB 2.75 dB

2.1 dB 2.85 dB

:, 25’C f lO’=C)

Relative

Accuracy

(referred to

-20 dBm)

3.0 dB

3.5 dB

2.0 dB

3.0 dB

3.5 dB

3.6 dB

3.8 dB

4.0 dB

4.1 dB

Absolute

Accuracy

OdB-1 to -10 dBm 3.75 dB

8 dB 4.25 dB-10 to -18 dB

-20 dBm 16 dB 2.75 dB

3.75 dB- 18 to -26 dBm 16 dB

24 dB 4.25 dB-26 to -34 dBm

-34 to -42 dBm 32 dB 4.35 dB

4.55 dB-42 to -50 dBm 40 dB

48 dB 4.75 dB-50 to -58 dBm

-58 to -66 dBm 56 dB 4.85 dB

Quasi-Peak Detector Characteristics (Option 103)

Quasi-Peak Measurement Range

Displayed

Total

70 dB

115 dB

FM Demodulation (Option 102, 103, or 301)

> (-60 dBm + attenuator setting)

) to -30 dB below reference level

LOO Hz nominal

1 kHz nominal

10 kHz to 1 MHz

FM deviation/2

5 1% of FM deviation + 290 Hz

Input Level

Signal Level

FM Offset

Resolution

FM Deviation (FM GAIN)

Resolution

Range

Bandwidth

FM Linearity (for modulating frequency < bandwidth/loo)
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Physical Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 500

Connector

Impedance

INPUT 5Off (Option 0.26)

Connector

Impedance

INPUT 500 (Option 027)

Connector

Type N female

50 Q nominal

APC 3.5 male

50 0 nominal

Type N female with adapter to SMA female

Impedance I50 0 nominal

100 MHz COMB OUT

Connector

Output Level

Frequency

SMA female

+ 27 dBm

100 MHz fundamental

RF OUT (Option 010)

Connector

Impedance

Type N female

50 D nominal

PROBE POWERS

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc flO% at 150 mA max.

$ Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.
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Physical Characteristics

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 Q nominal

>0 dBm

EXT REF IN

Connector BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

Input Amplitude Range

Freouencv

-2 to + 10 dBm

10 MHz

AUX IF OUTPUT

Frequency

Amplitude Range

21.4 MHz

- 10 to -60 dBm

Impedance 50 R nominal

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)

EARPHONE (Option 102 or 103)

Connector l/8 inch monaural jack

EXT ALC INPUT (Option 010)

Input Impedance

Polarity

>I0 kQ

Use with negative detector

EXT KEYBOARD (Option 041 or 048) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching

EXT TRIG INPUT

Connector

GATE TRIGGER INPUT (Option 105 or 107)

Connector

Trigger Level

GATE OUTPUT (Option 105 or 107)

Connector BNC female

Output Level High = gate on; Low = gate off (TTL)

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

BNC female

minimum pulse width >30 ns (TTL)
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Physical Characteristics

LO OUTPUT (Option 009 or 010) Note: LO output must be terminated in 50 Q.

Connector

Impedance

Frequency Range

Output Level

SMA female

50 0 nominal

3.0 to 6.8214 GHz

i-11  to +18dBm

SWEEP + TUNE OUTPUT (0ption 009)

Connector

Impedance (dc coupled)

Range
+

HI-SWEEP IN/OUT

Connector

output

MONITOR OUTPUT (Spectrum Analyzer Display)

Connector

Format

SYNC NRM

SYNC NTSC

SYNC PAL

BNC female

2 kfl

oto +lOV

0.36 VlGHz of center frequency

BNC female

High = sweep, Low = retrace (TTL)

Ooen collector. low stoos sweea.

BNC female

Internal Monitor

NTSG Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

PAL Compatible

15.625 kHz horizontal rate

50 Hz vertical rate

REMOTE INTERFACE

HP-IB and Parallel (Option 041)

HP-IB Codes

RS-232 and Parallel (Ovtion O-k%. _

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHl,  AHl, T6, SRl,  RLl, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

SWEEP OUTPUT

Connector

TV IN (Option 107)

Connector

BNC female

75 Q BNC female
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Physical Characteristics

TV MON OUTPUT (Option 107)

Connector

output

BNC female

Baseband video output from TV Receiver

TV TRIG OUT (Options 101 and 102)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).

AXTY rhTTE-DE-AolJ

:onnector  Type: 9 Pin Subminiature “D”
:onnector  Pinout

Pin # Function

1 Control A

2 Control B

zx”Lx I,. I uI\rLl”la

Current
-

-

“Logic” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

“Serial Bit” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

3 Control C - TTL Output Hi/Lo Strobe

4 Control D - TTL Output Hi/Lo Serial Data

5 Control I - TTL Input Hi/Lo TTL Input Hi/Lo

6 Gnd - Gnd Gnd

7t -15 Vdc f7% 150 mA - -

8’ + 5 Vdc f5% 150 mA - -

9t + 15 Vdc f5% 150 mA - -

Exceeding the + 5 V current limits may result in loss of factory correction constants.
Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150

tA. Total current drawn from the - 12.6 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE
annot  exceed 150 mA.

Net

HP 85933

Shipping

HP 85933

16.4 kg (36 lb)

19.1 kg (42 lb)
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Physical Characteristics

DIMENSIONS

9 = 8 in (200 mm)
3 = 7.25 in (184 mm)
2 = 14.69 in (373 mm)
3 = 13.25 in (337 mm)
3 = 18.12 in (460.5 mm)

3 t
B

_L
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HP 8594E Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 85943 Spectrum Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Cable TV Cable TV measurement specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

n Specifications describe warranted performance over the temperature range 0 “C to + 55 “C*
(unless otherwise noted). The spectrum analyzer will meet its specifications under the
following conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the spectrum analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

w Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

n Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

w Nominal Value indicates the expected, but not warranted, value of the parameter.

*0 “C to +50 “C with Option 015 or Option 016 operating/carrying case.
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General Specifications
All specifications apply over 0 “C to +55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ and CAL AMPTD have been run.

1 Temperature Range I I
Operating OOCto +55oc*

Storage -40 OC to +75  OC

l 0 ‘C to + 50 ‘C with Option 015 or Option 016 operating and carrying case.

EMI Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 110990 Group 1 Class A.

Audible Noise <37.5 dBA pressure and <5.0 Bels power (ISODP7779)

Power Requirements

ON (LINE 1)

Standby (LINE 0)

90 to 132 V 47 to 440rms, Hz

195 to 250 V 47 to 66rms, Hz

Power consumption <500 VA; < 180 W

Power consumption <7 W

Environmental Specifications Types tested to the environmental specifications of
M&T-28800 class 5
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Frequency Specifications

Frequency Specifications

Frequency Range

dc Coupled

ac Coupled

9 kHz to 2.9 GHz

100 kHz to 2.9 GHz

Frequency Reference

Aging
Settability

Temperature Stability

f2 x lO+/year

f0.5 x 10-s

f5 x 10-s

Precision Frequency Reference (Option 004)

Aging
Settability

Temperature Stability

fl x 10m7/year

f2.2 x 10-s

fl x 10-s

1 Frequency Readout Accuracy

(Start, Stop, Center, Marker) f(frequency  readout x frequency reference error* +
span accuracy + 1% of span + 20% of RBW + 100 Hz)1

I.* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy t
temperature stability). See “Frequency Characteristics.”
x See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 5 10 MHz f(marker  frequency x frequency reference error* +
counter resolution + 100 Hz)

Frequency Span > 10 MHz *(marker frequency x frequency reference error* +
counter resolution + 1 kHz)

Counter Resolution

Frequency Span 5 10 MHz Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz Selectable from 100 Hz to 100 kHz

’ frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
.emperature  stability). See “Frequency Characteristics.”

Marker level to displayed noise level > 25 dB,  RBW/Span  2 0.01. Span < 300 MHz. Reduce SPAN annotation is
iisplayed when RBW/Span  < 0.01.

Frequency Span

Range 0 Hz (zero span), 10 kHz to 2.9 GHz

(Option 130) 0 Hz (zero span), 1 kHz to 2.9 GHz

Resolution Four digits or 20 Hz, whichever is greater.

Accuracy

Span 510 MHz 62% of spans

Span > 10 MHz f3% of span

5 (Option 130) For spans < 10 kHz,  add an additional 10 Hz resolution error.
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Frequency Specifications

~ Frequency Sweep Time

R a n g e

Accuracy

(Option 101)

20 ms to 100 s

20 ps to <20 ms (Option 101)

Sweep Trigger

Resolution Bandwidth

Range

(0ption  130)

Accuracy

3 dB bandwidths

20 ms to 100 s

20 ~LS to 100 s for span = 0 Hz

&3%

&2%

Free Run, Single, Line, Video, External

1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz  and 120 kHz (6 dB) EMI bandwidths.

Stability

Noise Sidebands

> 10 kHz offset from CW signal

>20 kHz offset from CW signal

>30 kHz  offset from CW signal

Residual FM

1 kHz  RBW, 1 kHz  VBW

30 Hz RBW, 30 Hz VBW (Option ISO)

System-Related Sidebands

>30 kHz offset from CW signal

(1 kHz RBW, 30 Hz VBW and sample detector)

5 - 90 dBc/Hz

<-- 100 dBc/Hz

5 - 105 dBc/Hz

1250 Hz pk-pk in 100 ms

230 Hz pk-pk in 300 ms

1-65 dBc

1 Calibrator OutDut  Freauencv I300 MHz fffrea.  ref. error* x 300 MHz)

I* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy + I
temperature stability). See “Frequency Characteristics.”
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Amplitude Specifications

Amplitude Specifications
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics. ”

Amplitude Range -112 dBm to +30 dBm

(Option 130) - 127 dBm to + 30 dBm

Maximum Safe Input Level

Average Continuous Power

Peak Pulse Power

+30 dBm (1 W, 7.1 V rms), input attenuation 210 dB.

+ 50 dBm (100 W) for <IO ps pulse width and <I% duty cycle, input
attenuation 130 dB.

0 V (dc coupled)

50 V (ac couoled)

Gain Compression*

> 10 MHz SO.5  dB (total power at input mixer* = -10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm) - Input Attenuation (dB).
$ (Option 130) If RBW 2 300 Hz, this applies only if signal separation 2 4 kHz and signal amplitudes 5 Reference
Level + 10 dB.

Displayed Average Noise Level

400 kHz to <5 MHz

5 MHz to 2.9 GHz

(Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

1 kHz RBW 30 Hz RBW (Option 130)

S-107 dBm I- 122 dBm

s-112 dBm L-127 dBm

$purious Responses

Second Harmonic Distortion

>lO MHz <-70 dBc for -40 dBm tone at input mixer. *

Third Order Intermodulation Distortion

> 10 MHz <-70 dBc for two -30 dBm tones at input mixer* and >50 kHz
separation.

Other Input Related Spurious

<-65 dBc at 230 kHz  offset,, for -20 dBm tone at input mixer 12.9 GHz.

’ Mixer Power Level (dBm)  = Input Power (dBm) - Input Attenuation (dB).

Residual Responses

150 kHz to 2.9 GHz

(Input terminated and 0 dB attenuation)

c-90 dBm

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/divlsion  and 1
to 20 dB/divlsion  in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dB/IV,  mV, mW,  nV, nW,  pW,  PV,  pW,  V, and W
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Amplitude Specifications

Marker Readout Resolution IO.05  dB for log scale

0.05% of reference level for linear scale

Fast Sweep Times for Zero Span

20 ps to 20 ms (Option101 07-301)

Frequency 5 1 GHz 0.7% of reference level for linear scale

I Frequency > 1 GHz 1.0% of reference level for linear scale

Reference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

0 dBm  to -59.9 dBm

-60 dBm and below

1 kHz to 3 MHz RBW

30 Hz to 300 Hz RBW (Option 130)

Minimum amplitude to maximum amplitude * *

- 99 dBm to maximum amplitude * *

60.01  dB

60.12%  of reference level

referenced to -20 dBm reference level, 10 dB input
attenuation,  at a single frequency, in a fixed RBW)

k(O.3  dB + 0.01 x dB from -20 dBm)

k(O.6 dB + 0.01 x dB from -20 dBm)

k(O.7  dB + 0.01 x dB from -20 dBm)

* See “Amplitude Range.”

Frequency Response (de coupled) (10 dB input attenuation)

Absolutes Relative Flatnesst
9 kHz to 2.9 GHz 411.5 dB fl.O dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

1

Calibrator Output

Amplitude -20 dBm  f0.4 dB

Absolute Amplitude Calibration Uncertainty Tr 1 f0.15 dB

$$ Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference level), Corrections ON, DC Coupled.

Input Attenuator

Range 0 to 70 dB,  in 10 dB steps

Resolution Bandwidth Switching Uncertainty

3 kHz to 3 MHz RBW

1 kHz RBW
30 Hz to 300 Hz ftition. 1.90)

(At reference level, referenced to 3 kHz RBW)
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Amplitude Specifications

Linear to Log Switching f0.25 dB at reference level I

Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz  to 3 MHz RBW

RBW 5 1 kHz

Log Incremental Accuracy

0 to -60 dB from Reference Level

Linear Accuracy

f (0.3 dB + 0.01 x dB from reference level)

f (0.4 dB + 0.01 x dB from reference level)

f0.4 dBl4 dB

f3% of reference level
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Cable TV Measurement Specifications
These specifications describe warranted performance of the spectrum analyzer and the
HP 85721A cable TV measurements personality.

Input Conllguration 75 D BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amplitude Range

Analyzer tunes to specified channels based upon selected tune configuration.

Standard, Off-the Air, HRC, IRC (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

- 15 to + 70 dBmV  for S/N > 30 dB

Visual-Carrier Frequency Visual-carrier frequency is counted

Frequency Reference* (Standard)

Resolution

Accuracy

B55.25 MHz (Ch. 2)

a325.25 MHz (Ch. 41)

Q643.25 MHz (Ch. 94)

* Will not meet FCC frequency accuracy requirements.

1 kHz

f(7.5 x 10m6 x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

f4.93 kHz

Precision Frequency Reference (Option 004)

Resolution

Accuracy

G55.25 MHz (Ch. 2)

a325.25 MHz (Ch. 41)

a643.25 MHz (Ch. 94)

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

100 Hz

f(1.2 x lo-’ x carrier frequency + 110 Hz)

f117 Hz

f149 Hz

f187 Hz

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

- 15 to + 70 dBmV

0.1 dB

f2.0 dB for S/N > 30 dB

f 1 .O dB relative to adjacent channels in frequency

f 1.5 dB relative to all other channels
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracy

Hum/Low-Frequency Disturbance

AM Range

Resolution

Accuracy

Visual Carrier-to-Noise Ratio (C/N)*

Optimum Input Range

Maximum C/N Range

C/N Resolution

C/N Accuracy

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

f0.4%  for hum 53%
f0.7%  for hum 15%
9~1.3%  for hum 510%

The C/N is calculated from the visual-carrier peak level and the minimun
noise level, normalized to 4 MHz noise bandwidth.

See the graphs in the characteristics section of this chapter.

Input level dependent - See graphs

0.1 dB

Input level and measured C/N dependent
fl .O to f3.5 dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortiont

Optimum Input Range

Maximum CSOKTB Range

Manual CSOETB Resolution

System CSO/CTB Resolution

CSOICTB  Accuracy

Manual composite second order (CSO) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSO measurement can be made.

See the graphs in the characteristics section of this chapter.

Input level dependent - see graphs.
66 to 73 dB over optimum input range

0.1 dB

1 dB

Input level and measured CSOKTB dependent - See graphs
k1.5 dB to f4.0 dB over optimum input range

f A preamplifier and preselector filter may be required to achieve specifications.

1

1

I
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

Frequency Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1 .O dB/Div to 20 dB/Div (2 dB default)

0.05 dB

60.1 dB per dB deviation from a flat line and 3~0.75  dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dB
maximum for different ambient temperatures
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Option Specifications

Option Specifkations

Tracking Generator Specifications (Option 010)
All specifications apply over 0 “C to + 55 “C.  * The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and TRACKING
PEAK have been run.

* 0 “C to +50 “C with Option 015 or Option 016 operating and carrying case.

NOTE: There are two models of the tracking generator. One has a frequency range of 300 kHz
to 2.9 GHz,  typically analyzers with a serial prefix of 3431A and below. The newer tracking
generator has a range of 9 kHz to 2.9 GHz,  typically serial prefix of 3440A or higher. Check the
front panel for the tracking generator output frequency range of the installed generator.

Warm-Up 30 minutes

Output Frequency

Range * 9 kHz to 2.9 GHz

300 kHz to 2.9 GHz

* Refer to the “Note” in the description above.

Dutput Power Level

Range

Resolution

Absolute Amplitude Accuracy (at 25 OC 610 “C)

(-20 dBm at 300 MHz)

Vernier1

Range

Accuracy (at 25 OC f10 “C)

(-20 dBm at 300 MHz, 16 dB attenuation)

Incremental

Cumulative

-ldBmto-66dBm

0.1 dB

f0.75 dB

9dB

f0.20 dB/dB

f0.50 dB total

Output Attenuator

Range 0 to 56 dB in 8 dB steps

: See the Output Accuracy table in “Option Characteristics. ”

Output Power Sweep

Range

Resolution

(-10 dBm to -1 dBm)  - (Source Attenuator Setting)

0.1 dB
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Option Specifications

Output Flatness

(referenced to 300 MHz, -20 dBm)

Frequency > 10 MHz f2.0 dB

Frequency 5 10 MHz 53.0 dB

lpurious  Output (- 1 dBm output)

Harmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz to 20 kHz

TG Output 20 kHz to 2.9 GHz

Harmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz  to 2.9 GHz

Nonharmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

Nonharmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz  to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

LO Feedthrough

LO Frequency 3.9217 to 6.8214 GHz

S-15 dBc

s-25 dBc

s-25 dBc

S-27 dBc

S-23 dBc

1-27 dBc

s-23 dBc

S-16 dBm

Tracking Generator Feedthrough

400 kHz to 5 MHz

5 MHz to 2.9 GHz

<- 107 dBm

<-112 dBm
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Option Specifications

Quasi-Peak Detector Specifications (Option 103)
The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

n The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency (RF) or
continuous wave (CW) signals.

n Amplitude response conforms with Publication 16 of Comite  International Special des
Perturbations Radioelectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used to approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the
reference, plus the reference pulse amplitude accuracy, plus the spectrum analyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

Relative Quasi-Peak Frequency Band
Response to a CISPR Pulse
1-J

(Option 130)

120 kHz EMI BW 9 kHz EMI BW 200 Hz EMI BW

Pulse Repetition 0.03 to 1 GHz 0.15 to 30 MHz 10 to 150 kHz
Frequency (Hz)

1000 +8.0 f 1.0 +4.5 f 1.0 -

100 0 dB (reference)* 0 dB (reference)* +4.0 f 1.0

60 - +3.0 f 1.0

25 - - 0 dB (reference)*

20 -9.0 f 1.0 -6.5 zt 1.0 -

10 -14.0 f 1.5 -10.0 f 1.5 -4.0 f 1.0

5 - - -7.5 f 1.5

2 -26.0 zt 2.0 -20.5 f 2.0 -13.0 f 2.0

1 -28.5 f 2.0 -22.5 f 2.0 -17.0 f 2.0

Isolated Pulse -31.5 f 2.0 -23.5 f 2.0 -19.0 f 2.0

’ Reference pulse amplitude accuracy relative to a 66 dB/IV CW signal is <1.5 dB. CISPR reference pulse:
j.044 ~VS for 0.03 to 1 GHz,  0.316 ~VS for 0.15 to 30 MHz, 13.5 f 1.5 ~VS for 10 to 150 kHz  (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

GATE DELAY

Range

Resolution

Accuracy

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

SATE LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

idditional Amplitude Errors

Log Scale

< 2 @S

2 2 PS
Linear Scale

< 2 ps

> 2 ps

Up to 1 ps jitter due to 1 ps resolution of gate delay clock.

1 ps to 65.535 ms

1 PS

&(I ps + (0.01% x GATE DELAY Readout))t

1 ps to 65.535 ms

h(O.2  ps + (0.01% x GATE LENGTH Readout)]

kO.8  dB

kO.5  dB

Jzl.O%  of REFERENCE LEVEL

kO.7%  of REFERENCE LEVEL

3 With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

Non-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

6% 50 averages (default)

4’ 50 averages (default)

f45 ns

50 MHz to 850 MHz

+ 10 dBmV to + 50 dBmV at coupler input (10 dB loss)

Insertion loss: < 2 dB

Coupled output: -10 dB f0.5 dB

Non-Interfering Tests with Gate On*

C/N and CSG

(quiet line must be selected)

See graphs for accuracy

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Frequency Characteristics

Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference

Initial Achievable Accuracy

-Wng

f0.5 x 10-s

*l.O x 10m7/day

Precision Frequency Reference (Option 004)

Aging

Warm-Up

Initial Achievable Accuracy

5 x lo-IO/day, 7-day  average after being powered on for
7 days.

1 x 10-s after 30 minutes on.

f2.2 x 10-s after being powered on for 24 hours.

Stability

Drift* (after warmup at stabilized temperature)

Frequency Span 5 10 MHz, Free Run <2 kHz/minute  of sweep time

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal.

Lesolution Bandwidth (-3 dB)

Range

Shape

(Option 130;

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz to 3 MHz

30 kHz

3 kHz to 10 kHz

1 kHz

60 dB/3  dB Bandwidth Ratio (0ption 130)

Resolution Bandwidth

30 Hz to 300 Hz

1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Synchronously tuned four poles. Approximately Gaussian shape.

15:l

16:l

15:l

16:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy &30%  and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 130) Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 130) Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.
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Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

t Multiply entry by one-divided-by-sweep time.

FLATTOP

3.63x

3.60x

<-90 dB

0.10 dB

2.6

HANNING UNIFORM

1.5x l x

1.48x l x

-32 dB -13 dB

1.42 dB 3.92 dB

9.1 >300
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Amplitude Characteristics

Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

Input Attenuation Uncertainty*

Attenuator Setting

0 dB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

70 dB

1!10.2 dB

Reference

f0.4 dB

f0.5 dB

1tO.7  dB

f0.8 dB

f1.0 dB

1 * Referenced to 10 dB input attenuator setting. See the “Specifications” table under “Frequency Response.” 1
ac Coupled Insertion Loss1

100 kHz  to 300 kHz

300 kHz  to 1 MHz

1 MHz to 100 MHz
100 MHz to 2.9 GHz

t F = frequency in GHz.
$ Referenced to dc coupled mode.

0.7 dB

0.7 dB

0.05 dB

0.05 dB + (0.06 x F)t dB

Input Attenuator 10 dB Step Uncertainty (Attenuator setting 10 to 70 dB)

Input Attenuator Repeatability f0.05 dB

:F Input SWR

10 dB attenuation

300 MHz

10 dB to 70 dB attenuation

100 kHz  to 300 kHz

300 kHz to 1 MHz

1 MHz to 2.9 GHz

dc Coupled

1.15:1

1.3:1

1.3:1

1.3:1

ac Coupled

1.4:1

2.3:1

1.4:l

1.3:1
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Amplitude Characteristics

DYNAMIC RANGE

?i
z
6
cc

0

r
6
Z
t
n

dB

4 0

5 0

6 0

7 0

8 0

9 0

1 0 0

N O M I N A L  D Y N A M I C  R A N G E

r
~ SENSITIVIT,’

THIRD ORDER  INTERMOD

- - S E C O N D  O R D E R  D I S T O R T I O N

-70 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 dBm

M I X E R  L E V E L

* O p t i o n  1 3 0

Dynamic Range

XAGI

Immunity Testing

Radiated Immunity

Electrostatic Discharge

When tested at 3 V/m according to IEC 801.3/1984  the displayed average noise level
will be within specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 321.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm.  When the analyzer tuned frequency is identical to
the Immunity test signal frequency there may be signals of up to -70 dBm  displayed
on the screen.

When an air discharge of up to 8 kV according to IEC 801-2/1991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.

I
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Amplitude Characteristics

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
about instrument performance.

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

In these modes, the following analyzer specifications are reduced to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

are replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency 5 1 GHz

frequency > 1 GHz

f0.31 dB

f0.59% of reference level

f 1.03% of reference level

Frequency Response in Analog + Mode (dc coupled) (10 dB input attenuation, for spans 5 20 MHz)

Absolutes Relative Flatnesst

9 kHz to 2.9 GHz f2.0 dB f1.5 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.
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Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution

Accuracy

FM Deviation

Range

Resolution

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

50 to 93%

0.1%

62.0% for C/N > 40 dB

Peak reading of FM deviation

*lOO kHz

100 Hz

f1.5 kHz
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Cable TV Measurement Characteristics

C/N Characteristics CSO and CTB Characteristics
70 80

Out  of Measurement  Range

60 ‘;
70 Out  of Measurement Range

G B
0 L
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&

50 02

i
F2
8”

f
40 m f 50

0 =&

05
30 6% 40

Input
Attenuator z

20 30
0 5 10 15 20 25 30

20
-40 -30 -20 -10 -0 10 20

Visual Carrier  Peak  (dBmV)

*u117ce
Pram  lhfier

Input IT
Optimum

onge Measurement  Range
2116ce

CSO Accuracy

Optimum
Measurement  Range

Optimum
Measurement  Range

IN, CSO, and CTB Measurements
he four graphs summarize the combined HP 8591C cable TV analyzer or HP 8590 E-Series spectrum analyzers, and
P 85721A  characteristics for C/N, CSO, and CTB testing on cable TV systems with up to 99 channels and up to + 9
B amplitude tilt. C/N, CEO, and CTB measurement accuracies and ranges can be read from the relevant graphs.
hey depend upon the visual carrier peak level and the measurement reading. For C/N measurements with a
reselector, there is no optimum range and the accuracy boundaries drop by the preselector’s insertion loss
ypically 2 dB).

Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz) related AM is measured on the unmodulated visual
carrier.

60 dB,  usable to 65 dB

0.1 dB

3~2.0  dB for xmod. <40 dB,  C/N >40 dB
f2.6 dB for xmod. <50 dB,  C/N >40 dB
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Cable TV Measurement Characteristics

Option Characteristics

Demod Tune Listen (Option 102 or 103) Internal speaker, rear panel earphone jack and front-panel volume
control. Adjustable squelch control mutes the audio signal to the
speaker/earphone jack based on the level of the demodulated signal
above 22 kHz.  An uncalibrated demodulated signal is available on
the AUX VIDEO OUT connector at the rear panel.

TV Trigger (Options101 and 102) Triggers sweep of the analyzer after the sync pulse of a
selected line of a TV video field.

Carrier Level for Trigger

Compatible Formats

Field Selection

Trigger Polarity

Line Selection

Top 60% of linear display

NTSC, PAL, SECAM

Even, odd, non-interlaced

Positive, negative

10 to 1021

Tracking Generator Characteristics (Option 010)

Tracking Drift

(Usable in a 1 kHz  RBW after 5-minute warmup) 1.5 kHz/S  minute

RF Power Off Residuals

9 kHz  to 2.9 GHz <-I20 dBm

Dynamic Range (difference between maximum power out and tracking
generator feedthrough)

Frequency < 5 MHz

Frequency 2 5 MHz

> 106 dB

>I11 dB

Output Attenuator Repeatability

9 kHz to 300 MHz

300 kHz  to 300 MHz

300 MHz to 2.0 GHz

2.0 GHz  to 2.9 GHz

4~0.1 dB

ho.1 dB

f0.2 dB

f0.3 dB

Output VSWR

0 dB Attenuator

8 dB Attenuator

<3.0:1

<1.5:1
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 010
(after CAL TRK GEN in auto-coupled mode, Frequency > 10 MHz, 25OC f 10°C)

TG Output Attenuator Relative Absolute Relative

Power Level Setting Accuracy Accuracy Accuracy

(at 300 MHz (at 300 MHz) (referred to

referred to -20 dBm)

-20 dBm)

-1 to -10 dBm OdB 1.0 dB 1.75 dB 3.0 dB

-10 to -18 dB 8dB 1.5 dB 2.25 dB 3.5 dB

-20 dBm 16 dB Reference 0.75 dB 2.0 dB

-18 to -26 dBm

Absolute

Accuracy

3.75 dB

4.25 dB

2.75 dB

Quasi-Peak Detector Characteristics (Option 103)

Quasi-Peak Measurement Range

Displayed 70 dB

Total 115 dB

FM Demodulation (Option 102, 103, or 301)

Input Level

Signal Level

FM Offset

Resolution

FM Deviation (FM GAIN)

Resolution

Range

3andwidth FM deviation/2

FM Linearity (for modulating frequency < bandwidth/loo)

I

HP 9594E Specifications and Characteristics 7-23

> (-60 dBm + attenuator setting)

0 to -30 dB below reference level

400 Hz nominal

1 kHz nominal

10 kHz to 1 MHz

I -< 1% of FM deviation + 290 Hz



Option Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 500

Connector

Impedance

Type N female

50 D nominal

RF OUT (Option 010)

Connector

Impedance

Type N female

50 Q nominal

PROBEPOWERS

Voltage/Current + 15 Vdc, 4~7% at 150 mA max.

-12.6 Vdc flO% at 150 mA max.

$ Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.

Rear-Panel Inputs and Outputs

10MHzREFOUTPUT

Connector

Impedance

EXT REF IN

Connector BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

Input Amplitude Range -2 to + 10 dBm

Frequency 10 MHz

AUXIFOUTPUT

Frequency

Amplitude Range

Impedance

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)

EARPHONE (Option102orlO3)

Connector l/8 inch monaural jack

7-24 HP 8594E Specifications and Characteristics



Physical Characteristics

EXT ALC INPUT (Option 010)

Input Impedance

EXT KEYBOARD (Option 041 or 043)

EXT TRIG INPUT

Connector

Trigger Level

>I0 kfl

Use with negative detector

Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
kevboards.

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

GATE TRIGGER INPUT (Q&ion 105 or 107)

Connector

Trigger Level

GATE OUTPUT (Option 105 or 107)

Connector BNC female

Output Level High = gate on; Low = gate off (TTL)

BNC female

minimum pulse width >30 ns (TTL)

LO OUTPUT (Option 009 or 010)

Connector

Impedance

Frequency Range

Output Level

Note: LO output must be terminated in 50 B.

SMA female

50 Q nominal

3.0 to 6.8214 GHz

+ 11 to + 18 dBm

SWEEP + TUNE OUTPUT (Option 009)

Connector

Impedance (dc coupled)

Range

Sweep + Tune Output

HI-SWEEP IN/OUT

Connector

output

BNC female

2 ktl

oto +lOV

0.36 VlGHz of center frequency

BNC female

High = sweep, Low = retrace (TTL)

Input Open collector, low stops sweep.
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Physical Characteristics

MONITOR OUTPUT (Spectrum Analyzer L&play)

SYNC NTSC

SYNC PAL

BNC female

Internal Monitor

NTSC Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

PAL Compatible

15.625 kHz horizontal rate

50 Hz vertical rate

REMOTE INTERFACE

HP-IB and Parallel (Option 041)

HP-IB Codes

RS-232 and Parallel (Option MS)

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHI, AHl,  T6, SRl, RLI, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

SWEEP OUTPUT

Connector

Amplitude

BNC female

Oto +lOVramp

TV IN (O-ption  107)

Connector

Impedance

75 tl BNC female

75 fl nominal

TV TRIG OUT (Options 101 and 102)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).
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Physical Characteristics

AUX INTERFACE

Connector  Type: 9 Pin Subminiature “D”

“Logic” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

TTL Output Hi/Lo

TTL Output Hi/Lo

Zonnector  Pinout

Pin # Function Current

1 Control A -

2 Control B -

3 Control C -

4 Control D -

5 Control -

6 Gnd -

7t -15 Vdc f7% 150 mA

8* + 5 Vdc f5% 150 mA

9t + 15 Vdc 65% 150 mA

Exceeding the + 5 V current limits may result in loss of factory correction constants.

TTL Input Hi/Lo

Gnd

-

-

-

“Serial Bit” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

Strobe

Serial Data

TTL Input Hi/Lo

Gnd

-

-

-

Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150
aA. Total current drawn from the - 12.6 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE
annot  exceed 150 mA.

Net

HP 85943

Shipping

HP 85943

16.4 kg (36 lb)

19.1 kg (42 lb)
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Physical Characteristics

DIMENSIONS

A = 8 in (200 mm)
B = 7.25 in (184 mm)
C: = 14.69 in (373 mm)
D = 13.25 in (337 mm)
S = 18.12 in (460.5 mm)
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8

HP 8594Q Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 8594Q QAM Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

QAM Measurement QAM measurement specifications and characteristics.

Spectrum Analysis Frequency Frequency-related specifications and characteristics.

Spectrum Analysis Amplitude Amplitude-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

w Specifications describe warranted performance over the temperature range 0 “C to + 55 “C*
(unless otherwise noted). The analyzer will meet its specifications under the following
conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

n Characteristics provide useful, but nonwarranted information about the functions and
performance of the analyzer. Characteristics are specifically identified.

w Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

n Nominal Value indicates the expected, but not warranted, value of the parameter.

*0 “C to +50 “C with Option 015 or Option 016 operating/carrying case.
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General Specifkations
All specifications apply over 0 “C to + 55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ and CAL AMPTD have been run.

Temperature Range

Operating oocto +55oc*

Storage -40 oc! to + 75 oc

* 0 ‘C to + 50 ‘C with Option 016 operating and carrying case.

EMI Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 11/1990 Group 1 Class A.

Audible Noise <37.5  dBA pressure and <5.0 Bels power (ISGDP7779)

1 Standby (LINE 0)

90 to 132 V rms, 47 to 440 Hz

195 to 250 V rms, 47 to 66 Hz

Power consumption ~500 VA; < 180 W

Power consumution  <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5 1
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QAM Analysis Measurement Specifications

QAM Analysis Measurement Specifications
These specifications describe the warranted performance of the HP 8594Q analyzer with
the HP 8594Q Option 190/195  DVB-C QAM hardware and application software. Typical
performance on corresponding specifications is noted.

Channel Selection

Standard Tuning Ranges

User Defined Channel Tuning

DVB-C D channel 31-41, 330-445

CCIR VHF S channel 21-41

CCIR UHF U channel 21-69

10 MHz-2.9 GHz

10 MHz-l GHz (with internal preamplifier)

DVB-C Standard Channel Bandwidths

DVB-C Channel Bandwidths available 8 MHz, 4 MHz, and 2 MHz

1berage  Power Measurement

Without Preamplifier

Single Carrier at Input Multiple Carriers at Input*

Minimum average power in 8 MHz bandwidtht -60 dBm (-62 dBm typical) -40 dBm (-42 dBm typical)

Average power accuracy (averaging 10 traces) 3~2.8 dB (rtl dB typical) 3~2.8 dB (fl dB typical)

* Total incident power at Input 500 < +20 dBm.
t Without external pad. With external pad, add pad value. For 4 MHz bandwidth, subtract 3 dB.

For 2 MHz bandwidth, subtract 6 dB. I

Modulation Accuracy Measurement*

Residual Error Vector Magnitude (EVM)

Channel Bandwidth

8 MHz, 4 MHz, 2 MHz

ResiduaI EVM with a
Single Carrier at Input

1.47%t (1.16% typica&)

Residual EVM with
Multiple Carriers at Inputs

2.07%t (1.74% typical*)

Minimum average power for modulation accuracy measurement -55 dBmtt

* All measurements using 800 symbols.
t Reflects mean residual EVM of 50 individual measurements.
$ Typical values are at 20 OC - 30 OC (room) temperature.
5 Total incident power at Input 500 < +20 dBm.
tt Single carrier at input with internal preamplifier and no external pad.
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QAM Analysis Measurement Specifications

Residual MER with a
Single Carrier at Input

Channel Bandwidth

8 MHz, 4 MHz, 2 MHz 33 dBt (35 dB typical$)

Minimum average power for modulation accuracy measurement

Residual MER with
Multiple Carriers at Inputs

30 dBt (31.5 dB typical~)

-55 dBmtt

* AU measurements using 800 symbols.
t Reflects mean residual MER of 50 individual measurements.
$ Typical values are at 20 ‘C! - 30 ‘C (room) temperature.
5 Total incident power at Input 5OQ < + 20 dBm.
tt Single carrier at input with internal preamplifier and no external pad.

PID Statistics Measurement

Maximum number of PID’s analyzed simultaneously 64

Transport stream net data rate 1% (no averaging)

PID net data rate 1% (no averaging)

Transport stream gross data rate 11%  (no averaging)

Multiplex Overview Measurement

Maximum number of PID’s detected in transport stream 5000

Maximum number of PID’s analyzed simultaneously 11

Transport stream net data rate 1% (no averaging)

PID net data rate 1% (no averaging)

Transoort stream gross data mt.e 1% (no averamnd

E-4 HP 9594Q  Specifications and Characteristics



Spectrum Analysis Frequency Specifications

Spectrum Analysis Frequency Specifications

Frequency Range

dc Coupled

ac Coupled

9 kHz to 2.9 GHz

100 kHz to 2.9 GHz

Frequency Reference (Option 704)

Aging
Settability

Temperature Stability

*2 x lO+/year

f0.5 x 10-s

f5 x lo-+

Precision Frequency Reference (Option 190)

hzhz
Settability

Temperature Stability

fl x 10m7/year

*2.2 x 1o-8

fl x 10-s

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error* +
span accuracy + 1% of span + 20% of RBW + 100 Hz)+

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Spectrum Analysis Frequency Characteristics”.
$ See “Drift” under “Stability” in “Spectrum Analysis Frequency Characteristics”.

Marker Count Accuracyt

Frequency Span 5 10 MHz *(marker frequency x frequency reference error* +
counter resolution + 100 Hz)

Frequency Span > 10 MHz +(marker  frequency x frequency reference error* +
counter resolution + 1 kHz)

Counter Resolution

Frequency Span 5 10 MHz Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Spectrum Analysis Frequency Characteristics”.
t Marker level to displayed noise level > 25 dB, RBW/Span  2 0.01. Span 5 300 MHz. Reduce SPAN annotation is
displayed when RBWlSpan  < 0.01.

Frequency Span

Range

Resolution

Accuracy

Span 510 MHz

Span >lO MHz

0 Hz (zero span), 10 kHz to 2.9 GHz

Four digits or 20 Hz, whichever is greater.

f2% of span

f3% of span

Frequency Sweep Time

Range

Accuracy

20 ms to 100 s

Sweep Trigger

20 ms to 100 s

f3%

Free Run, Single, Line, Video, External
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Spectrum Analysis Frequency Specifications

Resolution Bandwidth

Range

Accuracy

3 dB bandwidths

1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz and 120 kHz (6 dB) EM1  bandwidths.

f20%

lability

Noise Sidebands

> 10 kHz offset from CW signal

>20 kHz offset from CW signal

>30 kHz  offset from CW signal

Residual FM

1 kHz RBW, 1 kHz VBW

System-Related Sidebands

>30 kHz  offset from CW signal

11 kHz  RBW, 30 Hz VBW and sample detector)

5-90 dBc/Hz

5 - 100 dBc/Hz

5 - 105 dBc/Hz

5250 Hz pk-pk in 100 ms

s-65 dBc

Calibrator Output Frequency 300 MHz f(freq.  ref. error’ x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Spectrum Analysis Frequency Characteristics”.
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Spectrum Analysis Amplitude Specifications

Spectrum Analysis Amplitude Specifications
Amplitude specifications only apply with internal preamplifier turned off.

Amplitude Range -112 dBm to +30 dBm

tiaximum  Safe Input Level

Average Continuous Power

Peak Pulse Power

dc

+ 30 dBm (1 W, 7.1 V rms), input attenuation 210 dB.

+ 50 dBm (100 W) for <lO ns pulse width and <I% duty cycle, input
attenuation 130 dB.

0 V (dc coupled)

50 V (ac coupled)

Gain Compression

>lO MHz SO.5 dB (total power at input mixer* = - 10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB) + Preamplifier Gain (dB)

Displayed Average Noise Level

400 kHz  to <5 MHz

5 MHz to 2.9 GHz

(Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

1 kHz RBW

s-107 dBm

I-112 dBm

Spurious Responses

Second Harmonic Distortion

> 10 MHz

Third Order Intermodulation Distortion

> 10 MHz

Other Input Related Spurious

<-70 dBc for -40 dBm tone at input mixer.*

(-70 dBc for two -30 dBm tones at input mixer* and >50 kHz
separation.

<-65 dBc at 230 kHz offset, for -20 dBm  tone at input mixer 52.9 GHz.

’ Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB) + Preamplifier Gain (dB). 1
Residual Responses

150 kHz  to 2.9 GHz

(Input terminated and 0 dB attenuation)

<-90 dBm

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division and 1
to 20 dB/division in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dBnV,  mV,  mW,  nV, nW, pW,  nV, nW, V, and W
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Spectrum Analysis Amplitude Specifications

Marker Readout Resolution 0.05 dB for log scale

0.05% of reference level for linear scale

Reference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

Minimum amplitude to maximum amplitude * *

- 99 dBm  to maximum amplitude * *

50.01 dB

f0.12% of reference level

(referenced to -20 dBm reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

0 dBm  to -59.9 dBm

-60 dBm  and below

1 kHz to 3 MHz RBW

* See “Amplitude Range.”

f(0.3 dB + .Ol x dB from -20 dBm)

f(0.6 dB + .Ol x dB from -20 dBm)

Frequency Response (dc coupled) (10 dB input attenuation)

Absolutes Relative Flatnesst
9 kHz to 2.9 GHz h1.5 dB f1.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
3 Referenced to 300 MHz CAL OUT.

Calibrator Output

Amplitude -20 dBm f0.4 dB

Absolute Amplitude Calibration Uncertainty $$ 60.15 dB

$1 Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference levell. Corrections ON, DC Coupled.

Input Attenuator

Range 0 to 70 dB,  in 10 dB steps

Resolution Bandwidth Switching Uncertainty (At reference level, referenced to 3 kHz  RBW)

3 kHz to 3 MHz RBW f0.4 dB

1 kHz RBW f0.5 dB

Linear to Log Switching f0.25 dB at reference level
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Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz  to 3 MHz RBW

1 kHz  RBW

0 to -60 dB from Reference Level

) lIeII?..F

Spectrum Analysis Amplitude Specifications

f (0.3 dB + 0.01 x dB from reference level)

& (0.4 dB + 0.01 x dB from reference level)

f0.4 dBf4 dB

f3% of reference level
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QAM Analysis Measurement Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about the HP 8594Q Option 190/195  performance.

Demodulator Characteristics
Supported Digital Modulation Format: 64 QAM
Nyquist Filter Alpha: 0.15
Real Time DFE/FFE Adantive Eaualizer

Channel Bandwidth

Symbol Rate

Supported Symbol Rates

8 MHz 4 MHz

6.9 MHz 3.45 MHz

6.89 MHz 3.445 MHz

6.875 MHz 3.4375 MHz

6.872 MHz 3.436 MHz

2 MHz

1.725 MHz

1.72 MHz

1.71875 MHz

1.718 MHz

Adjacent Channel Power Measurement

Adjacent channel power dynamic range 58 dB

Internal Preamplifier Characteristics

Maximum Safe Input Level

Gain

Frequency Range

Flatness

Noise Figure

TOI

-5 dBm  (average or peak power)

23 dB f3 dB

100 kHz  to 1 GHz

f0.5 dB

4.0 dB maximum

+ 14 dBm  minimum

Average Power Measurement

With Internal Preamplifier*

Single Carrier at Input Multiple Carriers at Inputt

Minimum average power in 8 MHz bandwidthS -81 dBm  (-83 dBm typical) -41 dBm (-43 dBm typical)

Average power accuracy (averaging 10 traces) f2.8 dB (rtl dB typical) f2.8 dB (fl dB typical)

* Gain error of the internal preamplifier not included.
t Total incident power at Input 508 < + 17 dBm.
$ Without external pad. With external pad, add pad value. For 4 MHz bandwidth, subtract 3 dB.

For 2 MHz bandwidth, subtract 6 dB.

Immunity Testing
Radiated Immunity When tested at 3 V/m, according to IEC 801-3/1984,  the residual EVM level will be

within specifications over the full immunity test frequency range of 27 to 500 MHz
except that at immunity test frequencies of 278.6 MHz f selected resolution bandwidth
and 321.4 MHz f selected resolution bandwidth, the residual EVM may be up to 8.0%.
When the analyzer tuned frequency is identical to the immunity test signal frequency
the residual EVM may be up to 8.0%.

Electrostatic Discharge: When an air discharge of up to 8 kV according to IEC 801-211991  occurs to the shells of
the BNC connectors on the rear panel of the instrument, spikes may be seen on the CRT
display. Discharges to the center pins of any of the connectors may cause damage to the
associated circuitry.
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QAM Analysis Measurement Characteristics

teed-Solomon Error Statistics Measurement

Measurement Displays:

Byte error count

Byte error ratio

Packet error count

Packet error ratio

Estimated bit error count

Estimated bit error ratio

Bit Error Ratio Measurement

Measurement Stimulus Types:

223-l  continuous PRBS

Sync (47 hex, no inversion) + 203-byte 223 -1 PRBS (*)

R-S encoded packet with payload of 187 bytes of 223 - 1 PRBS (*)

R-S encoded packet with user-definable PID and payload of 184 bytes of

223-l PRBS (*)

R-S encoded packet with null PID value and payload of 184 bytes of O’s
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Spectrum Analysis Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference (Option 704)

Initial Achievable Accuracy

Aging

f0.5 x 10-s

f1.0 x 10s7/day

Precision Frequency Reference (Option 190)

Aging

Warm-Up

5 x IO-lo/day, 7-day  average after being powered on for
7 days.

1 x 10e8  after 30 minutes on.

Initial Achievable Accuracy f2.2 x 10-s after being powered on for 24 hours. I

Stability

Drift* (after warmup at stabilized temperature)

Frequency Span < 10 MHz, Free Run <2 kHz/minute  of sweep time

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal.

Resolution  Bandwidth (-3 dB)

Range 1 kHz  to 3 MHz, selectable in I, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

Shape Synchronously tuned four poles. Approximately Gaussian shape.

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz  to 3 MHz

30 kHz

3kHztolOkHz

1 kHz

15:l

16:l

15:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy f30% and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

Shape Post detection, single pole low-pass filter used to average displayed noise.
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Spectrum Analysis Frequency Characteristics

TFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

Multiply entry by one-divided-by-sweep time.

FLATTOP HANNING

3.63x 1.5x

3.60x 1.48x

<-90 dB -32 dB

0.10 dB 1.42 dB

2.6 9.1

UNIFORM

l x

l x

-13 dB

3.92 dB

>300

Input Level

Signal Level

FM Offset

Resolution

FM Deviation (FM GAIN)

Resolution

Range

Bandwidth

FM Linearity (for modulating frequency < bandwidthlOO)

> (-60 dBm  + attenuator setting)

0 to -30 dB below reference level

400 Hz nominal

1 kHz nominal

10 kHz to 1 MHz

FM deviation/2

5 1% of FM deviation + 290 Hz
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Spectrum Analysis Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Amplitude characteristics only apply with internal preamplifier turned off.

Log Scale Switching Uncertainty Negligible error

Input Attenuation Uncertainty*

Attenuator Setting

OdB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

70 dB

f0.2 dB

Reference

f0.4 dB

f0.5 dB

f0.7 dB

f0.8 dB

&I.0 dB

f1.0 dB

I * Referenced to 10 dB input attenuator setting. See “Frequency Response” in “Spectrum Analysis Amplitude
Specifications”.

ac Coupled Insertion Loss$

100 kHz  to 300 kHz

300 kHz  to 1 MHz

1 MHz to 100 MHz

100 MHz to 2.9 GHz

t F = frequency in GHz.
t Referenced to dc coupled mode.

0.7 dB

0.7 dB

0.05 dB

0.05 dB + (0.06 x F)t dB

1

Input Attenuator 10 dB Step Uncertainty (Attenuator setting 10 to 70 dB)

Input Attenuator Repeatability f0.05 dB

ZF Input SWR

10 dB attenuation

300 MHz

10 dB to 70 dB attenuation

100 kHz  to 300 kHz

300 kHz  to 1 MHz

1 MHz to 2.9 GHz

dc Coupled

1.15:1

1.3:1

1.3:l

1.3:1

ac Coupled

1.4:1

2.3:1

1.4:1

1.3:l
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Spectrum Analysis Amplitude Characteristics

DYNAMIC RANGE

dB -

40

; 50
Z

2
60

0 70

' 80a

z 90

N O M I N A L  D Y N A M I C  R A N G E

SENSITIVITY
THIRD ORDER INTERMOD
SECOND ORDER DISTORTION

100

-70 -60 -50 -40 -30 -20 -10 0 dBm

M I X E R  L E V E L

Dynamic Range

wqll

hmunity  Testing

Radiated Immunity When tested at 3 V/m according to IEC Sol-3/1984  the displayed average noise  level
will be within  specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 321.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm. When the analyzer tuned frequency is identical to
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-2/1991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 501-1

Connector

Impedance

Type N female

50 D nominal

PROBE POWERS

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc flO% at 150 mA max.

$ Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.

PROBE POWER

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc flO% at 150 mA max.

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 fl nominal

>0 dBm

EXT REF IN

Connector BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

Input Amplitude Range -2 to + 10 dBm

Frequency 10 MHz

AUX IF OUTPUT

Frequency

Amplitude Range

Impedance

21.4 MHz

-10 to -60 dBm

50 fI nominal

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)
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Physical Characteristics

EXT KEYBOARD (Option Ml or 043) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
kevboards.

EXTKEYBOARD Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
keyboards.

EXT TRIG INPUT

Connector

Trigger Level

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

Digital Video Outputs

Parallel Data Output (Option 195)

Serial Data Output (Option 195)

Recovered data stream available from DVB-PI (DVB parallel interface)
25 pin submlnature  D-type female connector. 188 or 204 byte mode,
user selectable.

Recovered data stream available from 75 D BNC connector, typically
meets DVB-AS1 (DVB asynchronous serial interface) requirements. 188
or 204 byte mode, user selectable.

HI-SWEEP IN/OUT

Connector

output

Input

BNC female

High = sweep, Low = retrace (TTL)

Open collector, low stops sweep.

MONITOR OUTPUT (Spectrum Analyzer Display)

Connector

Format

SYNC NRM

SYNC NTSC

BNC female

Internal Monitor

NTSC Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

SYNC PAL PAL Compatible

15.625 kHz horizontal rate

50 Hz vertical rate

REMOTE INTERFACE

HP-IB and Parallel

HP-IB Codes

RS-232 and Parallel (Option 043)

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHl, AHI, T6, SRl,  RLI, PPO, DCI, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel
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Physical Characteristics

SWEEP OUTPUT

Connector BNC female I
Amplitude Oto +lOVramp

AUX INTERFACE

2onnector  Type: 9 Pin Subminiature “D”
2onnector Pinout

Pin #

1

Function Current “Logic” Mode ‘Serial Bit” Mode

Control A - TTL Output Hi/Lo TTL Output Hi/Lo

2 Control B - TTL Output Hi/Lo TTL Output Hi/Lo

3 Control C - TTL Output Hi/Lo Strobe

4 Control D - TTL Output Hi/Lo Serial Data

5 Control I - TTL Input Hi/Lo TTL Input Hi/Lo

6 Gnd - Gnd Gnd

7t

8*

nt

-15 Vdc f7% 150 mA

+ 5 Vdc f5% 150 mA

+ 15 Vdc f5% 150 mA

-

-

-

-

-

Net

HP 8594Q

Shipping

HP 8594Q

WEIGHT

16.4 kg (36 lb)

19.1 kg (42 lb)

’ Exceeding the + 5 V current limits may result in loss of factory correction constants.
Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150

nA. Total current drawn from the - 12.6 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE
,annot  exceed 150 mA.
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Physical Characteristics

DIMENSIONS

4 = 8 in (200 mm)
B = 7.25 in (184 mm)
Z = 14.69 in (373 mm)
D = 13.25 in (337 mm)
3 = 18.12 in (460.5 mm)
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9

HP 8595E Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 85953 Spectrum Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Cable TV Cable TV measurement specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

n Specifications describe warranted performance over the temperature range 0 “C to +55 “C*
(unless otherwise noted). The spectrum analyzer will meet its specifications under the
following conditions:

q The instrument is within the one year calibration cycle.

q 2 hours of storage at a constant temperature within the operating temperature range.

q 30 minutes after the spectrum analyzer is turned on.

q After the CAL frequency, and CAL amplitude routines have been run.

n Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

n Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

n Nominal Value indicates the expected, but not warranted, value of the parameter.

*0 “C to +50 “C with Option 015 or Option 016 operating/carrying case.
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General Specifications
All specifications apply over 0 “C to +55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ, CAL AMPTD and CAL YTF have been run.

Temperature Range

Operating oocto +55oc*

Storage -40 OC to + 75 oc

* 0 OC to + 50 “C with Option 015 or Option 016 operating and carrying case.

EMI Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 1111990 Group 1 Class A.

Audible Noise <37.5 dBA pressure and <5.0 Bels power (ISODP7779)

‘ower Requirements

ON (LINE 1) 90to132Vrnq47to440Hz

195 to 250 V rms, 47 to 66 Hz

Standby (LINE 0)

Power consumption <500 VA; < 180 W

Power consumption <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5
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Frequency Specifications

Frequency Specifications

Frequency Range

dc Coupled

ac Coupled

9 kHz  to 6.5 GHz

100 kHz to 6.5 GHz

Frequency Reference

Aging
Settability

Temperature Stability

f2 x lO+/year

f0.5 x 10-s

f5 x 10-s

Precision Frequency Reference (Option 004)

Aging
Settability

Temperature Stability

f 1 x lo-r/year

l 2.2 x 10-s

fl x 10-s

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error* +
span accuracy + 1% of span + 20% of RBW + 100 Hz)1

I

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.” I
$ See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 5 10 MHz

Frequency Span > 10 MHz

*(marker frequency x frequency reference error* +
counter resolution + 100 Hz)

*(marker frequency x frequency reference error* +
counter resolution + 1 kHz)

Counter Resolution

Frequency Span 5 10 MHz Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Frequency Characteristics.”
t Marker level to displayed noise level > 25 dB,  RBW/Span  2 0.01. Span 2 300 MHz. Reduce SPAN annotation is
displayed when RBWlSpan  < 0.01.

Frequency Span

Range 0 Hz (zero span), 10 kHz to 6.5 GHz

(Option 130) 0 Hz (zero span), 1 kHz to 6.5 GHz

Resolution Four digits or 20 Hz, whichever is greater.

Accuracy (single band spans)

Span 510 MHz f2% of spans

Span > 10 MHz f3% of span

3 Kwzon 130) For Spans < 10 kHz, add an additional 10 Hz resolution error.
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Frequency Specifications

Frequency Sweep Time

Range

20 ms to 100 s

Accuracy

20 ms to 100 s

20 ps to <20 ms (Option 101)

Sweep Trigger

(Option 101) 20 ps to 100 s for span = 0 Hz

f3%

f2%

Free Run, Single, Line, Video, External

Resolution Bandwidth

Range 1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz and 120 kHz (6 dB) EMI bandwidths.

(Option 1.90) Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 dB) EMI bandwidth.

Accuracy

3 dB bandwidths f20%

ltability

Noise Sidebands

> 10 kHz offset from CW signal

>20 kHz offset from CW signal

>30 kHz offset from CW signal

Residual FM

1 kHz RBW, 1 kHz  VBW

30 Hz RBW, 30 Hz VBW (Option 1.90)

System-Related Sidebands

>30 kHz offset from CW signal

(1 kHz RBW, 30 Hz VBW and sample detector)

5 - 90 dBc/Hz

I-- 100 dBc/Hz

5 - 105 dBc/Hz

1250 Hz pk-pk in 100 ms

530 Hz pk-pk in 300 ms

s-65 dBc

Calibrator Output Frequency 300 MHz f(freq.  ref. error* x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
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Amplitude Specifications

Amplitude Specifkations
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics.”

Amplitude Range

(Option 130)

-112 dBm to +30 dBm

- 127 dBm to + 30 dBm

Maximum  Safe Input Level

Average Continuous Power

Peak Pulse Power

dc

+ 30 dBm (1 W, 7.1 V rms), input attenuation 2 10 dB.

+50 dBm (100 W) for <lO ps pulse width and <l% duty cycle, input
attenuation 230 dB.

0 V (dc coupled)

50 V (ac counledl

Gain CompressionS

> 10 MHz SO.5  dB (total power at input mixer* = - 10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).
t (Option 130) If RBW < 300 Hz, this applies only if signal separation > 4 kHz and signal amplitudes 5 Reference
Level + 10 dB.

Displayed Average Noise Level

400 kHz to 2.9 GHz

2.75 GHz to 6.5 GHz

(Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

1 kHz RBW 30 Hz RBW (Option 130)

S-110 dBm <- 125 dBm

s-112 dBm <- 127 dBm

Spurious Responses

Second Harmonic Distortion

>lO MHz

>2.75 GHz

Third Order Intermodulation Distortion

>lO MHz

Other  Input Related Spurious

<-70 dBc for -40 dBm tone at input mixer.*

<-100 dBc for -10 dBm tone at input mixer*

(or below displayed average noise level).

<-70 dBc for two -30 dBm tones at input mixer* and
>50 kHz separation.

<-65 dBc at 230 kHz offset, for -20 dBm tone at input
mixer 56.5 GHz.

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).

Residual Responses

150 kHz to 6.5 GHz

(Input terminated and 0 dB attenuation)

<-90 dBm
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Amplitude Specifications

Display Range

Log Scale

Linear Scale

Scale Units

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division  and 1
to 20 dB/division  in 1 dB steps; eight divisions displayed.

eight divisions

dBm,  dBmV,  dBpV,  mV,  mW,  nV, nW, pW, PV, PW,  V, and W

darker Readout Resolution 0.05 dB for log scale

0.05% of reference level for linear scale

Fast Sweep Times for Zero Span

20 psto 20 ms (Option 101 or.901)

Frequency 5 1 GHz

Frequency > 1 GHz

0.7% of reference level for linear scale

1 .O%  of reference level for linear scale

leference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

0 dBm  to -59.9 dBm

-60 dBm  and below

1 kHz to 3 MHz RBW

30 Hz to 300 Hz RBW (Option 130)

L * See “Amplitude Range.”

Minimum amplitude to maximum amplitude * *

- 99 dBm to maximum amplitude * *

kO.01 dB

!=O.  12 % of reference level

(referenced to -20 dBm  reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

k(O.3 dB + 0.01 x dB from -20 dBm)

+(0.6 dB + 0.01 x dB from -20 dBm)

&(0.7  dB + 0.01 x dB from -20 dBm)

Frequency Response (dc coupled) (10 dB input attenuation)

Absolutes Relative Flatnesst

9 kHz  to 2.9 GHz 61.5 dB fl.O dB

2.75 GHz to 6.5 GHz (preselector peaked) 3~2.0 dB f1.5 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

Calibrator Output

Amplitude -20 dBm f0.4 dB

Absolute Amplitude Calibration Uncertainty tt f0.15 dB

$$ Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference level), Corrections ON, DC Coupled.
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Amplitude Specifications

Input Attenuator

Range 0 to 70 dB,  in 10 dB steps

Resolution Bandwidth Switching Uncertainty (At reference level, referenced to 3 kHz RBW)

3 kHz to 3 MHz RBW f0.4 dB

1 kHz RBW dcO.5  dB

30 Hz to 300 Hz (Option 130) 410.6  dB

Linear to Log Switching f0.25 dB at reference level

Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz  to 3 MHz RBW

RBW 5 1 kHz

Log Incremental Accuracy

0 to -60 dB from Reference Level

f (0.3 dB + 0.01 x dB from reference level)

f (0.4 dB + 0.01 x dB from reference level)

f0.4 dBl4 dB

f3% of reference level
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Cable TV Measurement Specifkations
These specifications describe warranted performance of the spectrum analyzer and the
HP 85721A cable TV measurements personality.

Input Conflguration 75 0 BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amnlitude  Range

Analyzer tunes to specified channels baaed upon selected tune configuration.

Standard, Off-the Air, HRC, IRC (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

- 15 to + 70 dBmV for S/N > 30 dB

Visual-Carrier Frequency Visual-carrier frequency is counted

Frequency Reference’ (Standard)

Resolution

Accuracy

a55.25  MHz (Ch. 2)

a325.25 MHz (Ch. 41)

Q643.25 MHz (Ch. 94)

* Will not meet FCC frequency accuracy requirements.

1 kHz

f(7.5 x 10e6  x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

f4.93 kHz

Precision Frequency Reference (Option 004)

Resolution

Accuracy

a55.25  MHz (Ch. 2)

Q325.25  MHz (Ch. 41)

a643.25 MHz (Ch. 94)

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

100 Hz

f(1.2 x lo-’ x carrier frequency + 110 Hz)

fl17 Hz

f149 Hz

f187  Hz

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

-15 to + 70 dBmV

0.1 dB

f2.0 dB for S/N > 30 dB

f 1 .O dB relative to adjacent channels in frequency

f 1.5 dB relative to all other channels
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracy

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

f0.75 dB for S/N > 30 dB

Hum/Low-Frequency Disturbance

AM Range

Resolution

Accuracy

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

f0.4% for hum 13%
~(~0.7%  for hum 55%
f1.3% for hum 510%

Visual Carrier-to-Noise Ratio (C/N)* The C/N is calculated from the visual-carrier peak level and the minimun
noise level, normalized to 4 MHz noise bandwidth.

Optimum Input Range See the graphs in the characteristics section of this chapter.

Maximum C/N Range Input level dependent - See graphs

C/N Resolution 0.1 dB

C/N Accuracy Input level and measured C/N dependent
f1.0 to &3.5  dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortiont Manual composite second order (CSO) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSO measurement can be made.

Optimum Input Range See the graphs in the characteristics section of this chapter.

Maximum CSOKTB Range Input level dependent - see graphs.
66 to 73 dB over optimum input range

Manual CSOKTB Resolution 0.1 dB

System CSO/CTB Resolution 1 dB

CSOICTB  Accuracy Input level and measured CSOKTB dependent - See graphs
f1.5 dB to f4.0 dB over optimum input range

t A preamplifier and preselector filter may be required to achieve specifications.
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

Trequency  Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1.0 dB/Div to 20 dB/Div (2 dB default)

0.05 dB

f0.1 dB per dB deviation from a flat line and f0.75 dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dl
maximum for different ambient temperatures
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Option Specifications

Option Specifications

Tracking Generator Specifications (Option 010)
All specifications apply over 0 ‘C to + 55 “C.  * The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and TRACKING
PEAK have been run.

* 0 “C to +50 “C with Option 015 or Option 016 operating and carrying case.

NOTE: There are two models of the tracking generator. One has a frequency range of 300 kHz
to 2.9 GHz,  typically analyzers with a serial prefix of 3431A and below. The newer tracking
generator has a range of 9 kHz to 2.9 GHz,  typically serial prefix of 3440A or higher. Check the
front panel for the tracking generator output frequency range of the installed generator.

Warm-Up 30 minutes

Output Frequency

Range * 9 kHz to 2.9 GHz

300 kHz to 2.9 GHz

* Refer to the “Note” in the description above.

htput Power Level

Range

Resolution

Absolute Amplitude Accuracy (at 25 ‘C f10 “C)

(-20 dBm  at 300 MHz)

Vernier1

Range

Accuracy (at 25 OC!  f10 “C)

(-20 dBm  at 300 MHz, 16 dB attenuation)

Incremental

Cumulative

-1 dBm to -66 dBm

0.1 dB

410.75 dB

9dB

f0.20 dB/dB

ho.50 dB total

Output Attenuator

Range 0 to 56 dB in 8 dB steps

See  the Output Accuracy table in “Option Characteristics.”

Output Power Sweep

Range

Resolution

(-10 dBm to -1 dBm) - (Source Attenuator Setting)

0.1 dB
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Option Specifications

Output Flatness

(referenced to 300 MHz, -20 dBm)

Frequency > 10 MHz

Frequency 5 10 MHz

f2.0 dB

f3.0 dB

I I I

Spurious Output (- 1 dBm  output)

Harmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz  to 20 kHz

TG Output 20 kHz  to 2.9 GHz

Harmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz  to 2.9 GHz

Nonharmonic Spurs from 9 kHz  to 2.9 GHz

TG Output 9 kHz  to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

Nonharmonic Spurs from 300 kHz  to 2.9 GHz

TG Output 300 kHz  to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

LO Feedthrough

S-15 dBc

i-25 dBc

s-25 dBc

s-27 dBc

s-23 dBc

s-27 dBc

s-23 dBc

LO Frequency 3.9217 to 6.8214 GHz s-16 dBm

Tracking Generator Feedthrough

400 kHz to 2.9 GHz <-110 dBm
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Option Specifications

Quasi-Peak Detector Specifications (Option 103)
The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

n The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency (RF) or
continuous wave (CW) signals.

n Amplitude response conforms with Publication 16 of Comite  International Special des
Perturbations Radioelectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used to approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the
reference, plus the reference pulse amplitude accuracy, plus the spectrum analyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

Relative Quasi-Peak Frequency Band
Response to a CISPR Pulse
IdW

(Option 130)

120 kHz EMI BW 9 kHz EMI BW 200 Hz EMI BW

Pulse Repetition 0.03 to 1 GHz 0.15 to 30 MHz 10 to 150 kHz
Frequency (Hz)

1000 +8.0 l 1.0 +4.5 f 1.0 -

100 0 dB (reference)* 0 dB (reference)* +4.0 f 1.0

60 - - +3.0 f 1.0

25 - - 0 dB (reference)*

20 -9.0 * 1.0 -6.5 I!T  1.0 -

10 -14.0 f 1.5 -10.0 f 1.5 -4.0 f 1.0

5 - - -7.5 f 1.5

2 -26.0 h 2.0 -20.5 rt 2.0 -13.0 f 2.0

1 -28.5 f 2.0 -22.5 f 2.0 -17.0 ItI 2.0

Isolated Pulse -31.5 f 2.0 -23.5 f 2.0 -19.0 f 2.0

’ Reference pulse amplitude accuracy relative to a 66 dBpV CW signal is < 1.5 dB. CISPR reference pulse:
j.044 /IVS for 0.03 to 1 GHz, 0.316 ~VS for 0.15 to 30 MHz, 13.5 & 1.5 /IVS for 10 to 150 kHz (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

SATE DELAY

Range 1 ps to 65.535 ms

Resolution 1 CLS
Accuracy f(1 ps + (0.01% x GATE DELAY Readout))t

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

:ATE  LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

1 ps to 65.535 ms

1 PS
f(0.2 ps + (0.01% x GATE LENGTH Readout))

Additional Amplitude Errors

Log Scale

< 2 ps f0.8 dB

2 2 !Js 60.5 dB

Linear Scale

< 2 PS fl.O%  of REFERENCE LEVEL

L 2 PS f0.7%  of REFERENCE LEVEL

Up to 1 /LS jitter due to 1 MS resolution of gate delay clock.
With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

Non-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)
,Coupled output: - 10 dB f0.5 dB

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

6% 50 averages (default)

4O 50 averages (default)

f45 ns

50 MHz to 850 MHz

+ 10 dBmV  to + 50 dBmV  at coupler input (10 dB loss)

[nsertion  loss: < 2 dB

Non-Interfering Tests with Gate On*

C/N and CSO

(quiet line must be selected)

See graphs for accuracy

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Frequency Characteristics

Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference

Initial Achievable Accuracy

Aging

f0.5 x 10-s

f1.0 x lo-‘/day

Precision Frequency Reference (Option 004)

Aging

Warm-Up

Initial Achievable Accuracy

5 x lo-“/day,  ‘I-day average after being powered on for
7 days.

1 x 10F8 after 30 minutes on.

f2.2 x lOma after being powered on for 24 hours.

Stability

Drift” (after warmup at stabilized temperature)

Frequency Span 510 MHz, Free Run <2 kHz/minute  of sweep time

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video or External trigger, additional drift occurs while waiting for the appropriate trigger signal.

lesolution Bandwidth (-3 dB)

Range

Shape

(Option 130)

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz to 3 MHz

30 kHz

3 kHz to 10 kHz

1 kHz

60 dBf3 dB Bandwidth Ratio (Option 130)

Resolution Bandwidth

30 Hz to 300 Hz

1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
Frequency span.

4dds 30 Hz, 100 Hz, and 300 Hz bandwidths.

$ynchronously  tuned four poles. Approximately Gaussian shape.

15:l

16:l

15:l

16:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy f30% and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 130) Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 130)  Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.
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Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

t Multiply entry by one-divided-by-sweep time.

FLATTOP

3.63x

3.60x

<-90 dB

0.10 dB

2.6

HANNING UNIFORM

1.5x l x

1.48x l x

-32 dB -13 dB

1.42 dB 3.92 dB

9.1 >300
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Amplitude Characteristics

Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

Input Attenuation Uncertainty*

Attenuator Setting

OdB

10 dB

20 dB

30 dB

40 dB

50 dB

60 dB

70 dB

f0.2 dB

Reference

f0.4 dB

50.5 dB

f0.7 dB

ho.8 dB

fl.O dB

h1.0 dB

1 * Referenced to 10 dB input attenuator setting. See the “Specifications” table under “Frequency Response.”

ac Coupled Insertion Loss$

100 kHz to 300 kHz

300 kHz to 1 MHz

1 MHz to 100 MHz

100 MHz to 2.9 GHz

2.9 GHz  to 6.5 GHz

t Referenced to dc coupled mode.
$$ F = frequency in GHz

0.7 dB

0.2 dB

0.07 dB

0.05 dB + (0.06 x F)tt dB

0.05 dB + (0.13 x F)tt dB

Input Attenuator 10 dB Step Uncertainty (Attenuator setting 10 to 70 dB)

f0.8 dB/lO  dB

Input Attenuator Repeatability ho.05 dB

RF Input SWR

10 dB attenuation

300 MHz

10 dB to 70 dB attenuation

100 kHz to 300 kHz

300 kHz to 1 MHz

1 MHz to 2.9 GHz

de Coupled

1.15:1

ac Coupled

1.4:1

1.3:1 2.3:1

1.3:1 1.4:1

1.3:l 1.3:1

1.5:1 1.6:l
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Amplitude Characteristics

Unpeaked Frequency Response (dc coupled) (10 dB input attenuation)

Without Preselector Peaking, Span 5 50 MHz Absolutes Relative Flatnesst
2.75 GHz  to 6.5 GHz f4.0 dB f3.5 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

DYNAMIC RANGE

N O M I N A L  D Y N A M I C  R A N G E
dB

40

- SENSITIVITY
---. THIRD  ORDER  INTERMOD
m-B-_ SECOND  ORDER  DISTORTION

-70 -60 -50 -40 -30 -20 -10 0 dBm

M I X E R  L E V E L

*  O p t i o n  1 3 0

Dynamic Range

XG640

hununity Testing

Radiated Immunity When tested at 3 V/m according to IEC 801-3/1984  the displayed average noise  level
will be within specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 32 1.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm.  When the analyzer tuned frequency is identical to
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-2/1991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Amplitude Characteristics

Analog+ Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
rmplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
rbout  instrument performance.

n these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

n these modes, the following analyzer specifications are reduced to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Bandwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

Ire replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency < 1 GHz

frequency > 1 GHz

4~0.31  dB

f0.59% of reference level

f1.03% of reference level

Frequency Response in Analog + Mode (dc coupled) (10 dB input attenuation, for spans 5 20 MHz)

Absolutes Relative Flatnesst

9 kHz to 2.9 GHz f2.0 dB f1.5 dB

2.75 GHz to 6.5 GHz  (preselector peaked) f2.5 dB f2.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.
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Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution

Accuracy

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

50 to 93%

0.1%

&2.0X for C/N > 40 dB

FM Deviation Peak reading of FM deviation

Range flO0 kHz

Resolution 100 Hz

Accuracy f1.5 kHz
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Cable TV Measurement Characteristics
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The four graphs summarize the combined HP 8591C cable TV analyzer or HP 8590 E-Series spectrum analyzers, and
HP 85721A characteristics for C/N, GO, and CTB testing on cable TV systems with up to 99 channels and up to + 9
dB amplitude tilt. C/N, CSO, and CTB measurement accuracies and ranges can be read from the relevant graphs.
They depend upon the visual carrier peak level and the measurement reading. For C/N measurements with a
preselector, there is no optimum range and the accuracy boundaries drop by the preselector’s insertion loss
(typically 2 dB).

Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz)  related AM is measured on the unmodulated visual
carrier.

60 dB,  usable to 65 dB

0.1 dB

~t2.0  dB for xmod. ~40 dB, C/N >40 dB
3~2.6  dB for xmod. ~50 dB,  C/N >40 dB
3~4.6  dB for xmod. ~60 dB,  C/N >40 dB
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Cable TV Measurement Characteristics

Option Characteristics

Demod Tune Listen (Option 102 or 103) Internal speaker, rear panel earphone jack and front-panel volume
control. Adjustable squelch control mutes the audio signal to the
speaker/earphone jack based on the level of the demodulated signal
above 22 kHz.  An uncalibrated demodulated signal ls available on
the AUX VIDEO OUT connector at the rear panel.

TV Trigger (Options 101 and 102)

Carrier Level for Trigger ‘lbp 60% of linear display

Compatible Formats NTSC, PAL, SECAM

Field Selection Even, odd, non-interlaced

Trigger Polarity Positive, negative

Line Selection 10 to 1021

Triggers sweep of the analyzer after the sync pulse of a
selected line of a TV video field.

Tracking Generator Characteristics (Option 010)

Tracking Drift

(Usable in a 1 kHz RBW after 5-minute  warmup) 1.5 kHz/S  minute

RF Power Off Residuals

9 kHz  to 2.9 GHz <-120 dBm

Dynamic Range (difference between maximum power out and tracking
generator feedthrough)

> 109 dB

Output Attenuator Repeatability

9 kHz to 300 MHz

300 kHz  to 300 MHz

300 MHz to 2.0 GHz

2.0 GHz to 2.9 GHz

fO. l dB

fO. l dB

f0.2 dB

f0.3 dB

Output VSWR

0 dB Attenuator

8 dB Attenuator

<3.0:1

1<1.5:1
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 010
(after CAL TRK GEN in auto-coupled mode, Frequency > 10 MHz, 25’C f 1O’C)

TG Output Attenuator Relative Absolute Relative

Power Level Setting Accuracy Accuracy Accuracy

(at 300 MHz (at 300 MHz) (referred to

referred to -20 dBm)

-20 dBm)

-1 to -10 dBm 0 dB 1.0 dB 1.75 dB 3.0 dB

-10 to -18 dB 8 dB 1.5 dB 2.25 dB 3.5 dB

-20 dBm 16 dB Reference 0.75 dB 2.0 dB

-18 to -26 dBm 16 dB 1.0 dB 1.75 dB 3.0 dB

-26 to -34 dBm 24 dB 1.5 dB 2.25 dB 3.5 dB

-34 to -42 dBm 32 dB 1.6 dB 2.35 dB 3.6 dB

-42 to -50 dBm 40 dB 1.8 dB 2.55 dB 3.8 dB

-50 to -58 dBm 48 dB 2.0 dB 2.75 dB 4.0 dB

-58 to -66 dBm 56 dB 2.1 dB 2.85 dB 4.1 dB

Absolute

Accuracy

3.75 dB

4.25 dB

2.75 dB

3.75 dB

4.25 dB

4.35 dB

4.55 dB

4.75 dB

4.85 dB

Quasi-Peak Detector Characteristics (Option 103)

Quasi-Peak Measurement Range

Displayed

Total

70 dB

115 dB

FM Demodulation (Option 102, 103, or 301)

Input Level > (-60 dBm + attenuator setting)

Signal Level

FM Offset

Resolution

FM Deviation (FM GAIN)

Resolution

Range

Bandwidth

FM Linearity (for modulating frequency < bandwidtN100)

0 to -30 dB below reference level

400 Hz nominal

1 kHz nominal

10 kHz to 1 MHz

FM deviation/2

5 1% of FM deviation + 290 Hz
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Option Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 5Ofl

Connector

Imnedanre
Type N female

50 0 nominal

RF OUT (Q&ion 010)

Connector

Impedance

Type N female

50 Q nominal

PROBE POWERS

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc flO% at 150 mA max.

$ Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 D nominal

>0 dBm

SXT REF IN

Connector BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

Input Amplitude Range -2 to + 10 dBm

AUX IF OUTPUT

Frequency

Amplitude Range

Impedance

21.4 MHz

-10 to -60 dBm

50 fl nominal

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)

EARPHONE (Option 102 or 1 OS)

Connector I/8 inch monaural jack 1
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Physical Characteristics

EXT ALC INPUT (Option 010)

Input Impedance

Polarity

>lO kO

Use with negative detector

EXT KEYBOARD (Option 041 or 043) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching
keyboards.

EXT TRIG INPUT

Connector

Trigger Level

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

GATE TRIGGER INPUT (Option 105 or 107)

Connector

Trigger Level

BNC female

minimum pulse width >30 ns (TTL)

GATE OUTPUT (Option 105 or 107)

Connector

Output Level

BNC female

High = gate on; Low = gate off (TTL)

LO OUTPUT (Option 009 or 010) Note: LO output must be terminated in 50 Q.

Connector SMA female

Impedance 50 D nominal

Frequency Range 3.0 to 6.8214 GHz

Output Level +ll to +18dBm

SWEEP + TUNE OUTPUT (Option 009)

Connector

Impedance (dc coupled)

Range

Sweep + Tune Output

BNC female

2 kQ

oto +lOV

0.36 V/GHz  of center frequency

HI-SWEEP IN/OUT

Connector

output

Input

BNC female

High = sweep, Low = retrace (TTL)

Open collector, low stops sweep.
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Physical Characteristics

MONITOR OUTPUT (Spectrum Analyzer  Display)

Connector

Format

SYNC NRM

SYNC NTSC

SYNC PAL

;

RS-232 and Parallel (Option 043)

BNC female

Internal Monitor

NTSC  Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

PAL Compatible

15.625 kHz  horizontal rate

50 Hz vertical rate

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHl,  AHl,  T6, SRl, RLl, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

SWEEP OUTPUT

Connector

Amplitude

BNC female

0 to + 10 V ramp

TV IN (Option 107)

Connector

Impedance

75 fl BNC female

75 D nominal

TV TRIG OUT (Options 101 and 102)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after sync pulse (TTL).
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Physical Characteristics

AUX INTERFACE

2onnector  Type: 9 Pin Subminiature “D”
Zonnector  Pinout

Pin # Function Current “Logic” Mode “Serial Bit” Mode

1 Control A - TTL Output Hi/Lo TTL Output Hi/Lo

2 Control B - TTL Output Hi/Lo TTL Output Hi/Lo

3 Control C - TTL Output Hi/Lo Strobe

4 Control D - TTL Output Hi/Lo Serial Data

5 Control I - TTL Input Hi/Lo TTL Input Hi/Lo

6 Gnd - Gnd Gnd

7t -15 Vdc f7% 150 mA - -

s* + 5 Vdc f5% 150 mA - -

9t + 15 Vdc f5% 150 mA - -

* Exceeding the + 5 V current limits may result in loss of factory correction constants.
1 Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150
nA. Total current drawn from the - 12.6 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE
Jannot  exceed 150 mA.

Net

HP 8595E

Shipping

HP 85953

WEIGHT

16.4 kg (36 lb)

19.1 kg (42 lb)
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Physical Characteristics

DIMENSIONS

\ = 8 in (200 mm)
3 = 7.25 in (184 mm)
: = 14.69 in (373 mm)
I = 13.25 in (337 mm)
5 = 18.12 in (460.5 mm)
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10
HP 8596E Specifications and Characteristics

This chapter contains specifications and characteristics for the HP 85963 Spectrum Analyzer.

The specifications and characteristics in this chapter are listed separately. The specifications
are described first and are followed by the characteristics.

General General specifications.

Frequency Frequency-related specifications and characteristics.

Amplitude Amplitude-related specifications and characteristics.

Cable TV Cable TV measurement specifications and characteristics.

Option Option-related specifications and characteristics.

Physical Input, output and physical characteristics.

The distinction between specifications and characteristics is described as follows.

n Specifications describe warranted performance over the temperature range 0 ‘C to + 55 ‘C
(unless otherwise noted). The spectrum analyzer will meet its specifications after 2 hours
of storage at a constant temperature, within the operating temperature range, 30 minutes
after the spectrum analyzer is turned on and after the CAL frequency, and CAL amplitude
routines have been run.

w Characteristics provide useful, but nonwarranted information about the functions and
performance of the spectrum analyzer. Characteristics are specifically identified.

n Typical Performance, where listed, is not warranted, but indicates performance that most
units will exhibit.

n Nominal Value indicates the expected, but not warranted, value of the parameter.
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General Specifications
All specifications apply over 0 “C to +55 “C unless equipped with Option 015 or 016. The
analyzer will meet its specifications after 2 hours of storage at a constant temperature, within
the operating temperature range, 30 minutes after the analyzer is turned on and after CAL
FREQ, CAL AMPTD and CAL YTF have been run.

Temperature Range

Operating OOCto +55oc*

Storage -40 OC to + 75 OC

* 0 OC to + 50 “C with Option 015 or Option 016 operating and carrying case.

EM1 Compatibility Conducted and radiated emission is in compliance with
CISPR Pub. 1111990 Group 1 Class A.

Audible Noise <37.5  dBA pressure and <5.0 Bels power (ISGDP7779)

Power Requirements

ON (LINE 1) 90 to 132 V 47 to 440rms, Hz

195 to 250 V 47 to 66rms, Hz

Power consumption ~500 VA; < 180 W

Standby (LINE 0) 1 Power consumption <7 W

Environmental Specifications Type tested to the environmental specifications of
Mil-T-28800 class 5
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Frequency Specifications

Frequency Specifications

Frequency Range

dc Coupled

ac Coupled

Band

0

0

1

2

LO Harmonic (N)

1-

1-

1-

2 -

9 kHz to 12.8 GHz

100 kHz to 12.8 GHz

9 kHz to 2.9 GHz (dc coupled)

100 kHz to 2.9 GHz  (ac coupled)

2.75 GHz to 6.5 GHz

6.0 GHz to 12.8 GHz

Precision Frequency Reference (Option 004)

Aging
Settability

Temnerature  St.ahilitv

*l x 10m7/year

f2.2 x 10-s

+1 Y 1n-8

Frequency Readout Accuracy

(Start, Stop, Center, Marker) *(frequency readout x frequency reference error* + span
accuracy + 1% of span + 20% of RBW + 100 Hz x Ntt)t

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”
tt N = LO harmonic. See “Frequency Range.”
$ See “Drift” under “Stability” in Frequency Characteristics.

Marker Count Accuracyt

Frequency Span 510 MHz x Ntt

Frequency Span >lO MHz x Ntt

*(marker frequency x frequency reference error* +
counter resolution + 100 Hz x Ntt)

*(marker frequency x frequency reference error* +
counter resolution + 1 kHz  x Ntt)

Counter Resolution

Frequency Span 5 10 MHz x Ntt Selectable from 10 Hz to 100 kHz

Frequency Span > 10 MHz x Ntt Selectable from 100 Hz to 100 kHz

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy and
temperature stability). See “Frequency Characteristics.”
t Marker level to displayed noise level > 25 dB,  RBW/Span  2 0.01. Span 5 300 MHz. Reduce SPAN annotation is
displayed when RBWlSpan  < 0.01.
tt N = LO harmonic. See “Frequency Range.”
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Frequency Specifications

Frequency Span

Range 0 Hz (zero span), (10 kHz  x Ntt)  kHz  to 12.8 GHz

(Option. 130) 0 Hz (zero span), (1 kHz x Ntt)  to 12.8 GHz

Resolution Four digits or 20 Hz x Ntt, whichever is greater.

Accuracy (single band spans)

Span 510 MHz x Ntt 4~2% of spans

Span >lO MHz x Ntt f3% of span

tt N = LO harmonic. See “Frequency Range.”
§(Qntion  130) For spans < 10 kHz x Ntt, add an additional 10 Hz x Ntt resolution error.

Frequency Sweep Time

Range

20 ms to 100 s

Accuracy

20msto 100s

20 ps to <20 ms (Option 101)

Sweep Trigger

(0ption 101) 20 PS to 100 s for span = 0 Hz

f3%

f2%

Free Run, Single, Line, Video, External

Resolution Bandwidth

Range 1 kHz to 3 MHz, 8 selectable resolution (3 dB) bandwidths in l-3-10 sequence.
9 kHz and 120 kHz (6 dB) EMI bandwidths.

(Option 130)  Adds 30, 100 and 300 Hz (3 dB) bandwidths and 200 Hz (6 dB) EMI bandwidth.

Accuracy

3 dB bandwidths f20%

Stability

Noise Sidebands

> 10 kHz  offset from CW signal

>20 kHz offset from CW signal

>30 kHz  offset from CW signal

Residual FM

(1 kHz RBW, 30 Hz VBW and sample detector)

s-90 dBc/Hz + 20 Log Ntt

s-100 dBc/Hz  + 20 Log Ntt

<-- 105 dBc/Hz + 20 Log Ntt

1 kHz  RBW, 1 kHz VBW

30 Hz RBW, 30 Hz VBW (Option 130)

System-Related Sidebands

>30 kHz  offset from CW signal

tt N = LO harmonic. See “Frequency Range.”

<(250  x Ntt)  Hz pk-pk in 100 ms

<(30 x Ntt)  Hz pk-pk in 300 ms

5-65 dBc + 20 Log Ntt

Calibrator Output Frequency 300 MHz &(freq. ref. error* x 300 MHz)

* frequency reference error = (aging rate x period of time since adjustment + initial achievable accuracy +
temperature stability). See “Frequency Characteristics.”

Comb Generator Frequency 100 MHz fundamental frequency

Accuracy 4~0.007%  of comb tooth frequency
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Amplitude Specifications

Amplitude Specifications
Amplitude specifications do not apply for Analog+ mode and negative peak detector mode
except as noted in “Amplitude Characteristics.”

Amplitude Range -112 dBm to +30 dBm

(Option 130) - 127 dBm to + 30 dBm

dc

+ 30 dBm  (1 W, 7.1 V rms), input attenuation 210 dB.

+ 50 dBm  (100 W) for <lO ps pulse width and <I% duty cycle, input
attenuation 230 dB.

0 V (dc coupled)

50 V fat counled)

Gain Compression$

>lO MHz SO.5  dB (total power at input mixer’ = -10 dBm)

* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).
$ (Option 130) If RBW 5 300 Hz, this applies only if signal separation 2 4 kHz and signal amplitudes 5 Reference
Level + 10 dB.

Displayed Average Noise Level

400 kHz to 2.9 GHz

2.75 GHz  to 6.5 GHz

6.0 GHz  to 12.8 GHz

(Input terminated, 0 dB attenuation, 30 Hz VBW, sample detector)

1 kHz RBW 30 Hz RBW (Option 130)

I-110 dBm 5 - 125 dBm

s-112 dBm s-127 dBm

S-100 dBm S-115 dBm

I I

Spurious Responses

Second Harmonic Distortion

>lO MHz

>2.75 GHz

Third Order Intermodulation Distortion

>lO MHz

Other Input Related Spurious

<-70 dBc for -40 dBm tone at input mixer.*

<-100 dBc for -10 dBm  tone at input mixer*

(or below displayed average noise level).

<-70 dBc for two -30 dBm tones at input mixer* and
>50 kHz separation.

<-65 dBc at >30 kHz offset, for -20 dBm tone at input
mixer 2 12.8 GHz.

I* Mixer Power Level (dBm)  = Input Power (dBm)  - Input Attenuation (dB).

Residual Responses

150 kHz to 2.9 GHz (Band 0)

2.75 GHz  to 6.5 GHz (Band 1)

(Input terminated and 0 dB attenuation)

<-90 dBm

<-90 dBm
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Amplitude Specifications

Display Range

Log Scale

Linear Scale

0 to -70 dB from reference level is calibrated; 0.1, 0.2, 0.5 dB/division  and 1
to 20 dB/division  in 1 dB steps; eight divisions displayed.

eight divisions

Scale Units IdBm, dBmV,  dBpV,  mV, mW,  nV,  nW, pW,  PV, pW,  V, and W

Marker Readout Resolution

Fast Sweep Times for Zero Span

20 ps to 20 ms (Option 101 or 301)

Frequency 5 1 GHz

Freouencv > 1 GHz

Reference Level

Range

Log Scale

Linear Scale

Resolution

Log Scale

Linear Scale

Accuracy

0 dBm  to -59.9 dBm

-60 dBm and below

1 kHz to 3 MHz RBW

30 Hz to 300 Hz RBW (Option 130)

’ * See “Amplitude Range.”

0.05 dB for log scale

0.05% of reference level for linear scale

0.7% of reference level for linear scale

1 .O% of reference level for linear scale

Minimum amplitude to maximum amplitude* *

- 99 dBm  to maximum amplitude * *

kO.01 dB

60.12%  of reference level

[referenced to -20 dBm reference level, 10 dB input
attenuation, at a single frequency, in a fixed RBW)

k(O.3  dB + 0.01 x dB from -20 dBm)

k(O.6  dB + 0.01 x dB from -20 dBm)

k(O.7  dB + 0.01 x dB from -20 dBm)

Frequency Response (dc coupled) (10 dB input attenuation)

Absolutes Relative Flatnesst

9 kHz to 2.9 GHz f1.5 dB fl.O dB

2.75 GHz  to 6.5 GHz  (preselector peaked) f2.0 dB f1.5 dB

6.0 GHz to 12.8 GHz  (preselector peaked) f2.5 dB 42.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

Calibrator Output

Amplitude -20 dBm  f0.4 dB

1 Absolute Amplitude Calibration Uncertainty $$ f0.15 dB

i tt Uncertainty in the measured absolute amplitude of the CAL OUT signal at the reference settings after CAL FREQ
and CAL AMPTD self-calibration. Absolute amplitude reference settings are: Reference Level -20 dBm;  Input
Attenuation 10 dB; Center Frequency 300 MHz; Res BW 3 kHz;  Video BW 300 Hz; Scale Linear; Span 50 kHz;  Sweep
Time Coupled, Top Graticule (reference level), Corrections ON, DC Coupled.
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Input Attenuator

Range

Resolution Bandwidth Switching Uncertainty

3 kHz to 3 MHz RBW

1 kHz RBW

30 Hz to Ha fOnt?:on I.901

Amplitude Specifications

0 to 70 dB,  in 10 dB steps

(At reference level, referenced to 3 kHz RBW)

f0.4 dB

f0.5 dB

3~0.6 dB

Linear to Log Switching f0.25 dB at reference level

Display Scale Fidelity

Log Maximum Cumulative

0 to -70 dB from Reference Level

3 kHz to 3 MHz RBW

RBW 5 1 kHz

Log Incremental Accuracy

0 to -60 dB from Reference Level

T,inear  Acmmrv

f (0.3 dB + 0.01 x dB from reference level)

h (0.4 dB + 0.01 x dB from reference level)

f0.4 dBl4 dB

f3% of reference level
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Cable TV Measurement Specifications
These specifications describe warranted performance of the spectrum analyzer and the
HP 85721A cable TV measurements personality.

Input Conflguration 75 Q BNC Female

Channel Selection

Tune Configuration

Channel Range

Channel Frequencies

Frequency Range

Amnlitude Range

Analyzer tunes to specified  channels based upon selected tune configuration.

Standard, Off-the Air, HRC, IRC (T and FM channels also in channel mode)

1 to 158 and 201 to 300 (channel mode)
1 to 158 (system mode)

Defined by Code of Federal Regulations,
Title 47, Telecommunications,
Parts 73.603, 76.605, 76.612

5 to 1002 MHz (channel mode)
54 to 896 MHz (system mode)

- 15 to + 70 dBmV for S/N > 30 dB

Visual-Carrier Frequency 1 Visual-carrier frequency is counted

Frequency Reference* (Standard)

Resolution

Accuracy

a55.25 MHz (Ch. 2)

a325.25  MHz (Ch. 41)

a643.25  MHz (Ch. 94)

* Will not meet FCC frequency accuracy requirements.

1 kHz

f(7.5 x 10m6 x carrier frequency + 110 Hz)

f524 Hz

f2.55 kHz

iz4.93  kHz

Precision Frequency Reference (Option 004)

Resolution

Accuracy

a55.25 MHz (Ch. 2)

a325.25  MHz (Ch. 41)

a643.25  MHz (Ch. 94)

100 Hz

f(1.2 x lo-’ x carrier frequency + 110 Hz)

f117 Hz

f 149 Hz

f187 Hz

Visual-to-Aural Carrier Frequency Difference

Difference Range

Resolution

Accuracy

Frequency difference between visual and aural carriers is
counted.

4.1 to 4.9 MHz

100 Hz

f221 Hz for precision frequency ref (std)
f254 Hz for Option 704 frequency ref

Visual-Carrier Level

Amplitude Range

Resolution

Absolute Accuracy

Relative Accuracy

The peak amplitude of the visual carrier is measured to an absolute standard
traceable to the National Institute of Standards and Technology.

-15 to +70 dBmV

0.1 dB

k2.0 dB for SIN > 30 dB

f 1 .O dB relative to adjacent channels in frequency

f 1.5 dB relative to all other channels
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Cable TV Measurement Specifications

Visual-to-Aural Carrier Level Difference

Difference Range

Resolution

Accuracy

The difference between peak amplitudes of the visual and
aural carrier is measured.

0 to 25 dB

0.1 dB

f0.75 dB for S/N > 30 dB

Hum/Low-Frequency Disturbance

AM Range

Resolution

Accuracy

Power-line frequency and low-frequency disturbance measured on
modulated and/or unmodulated carriers. May not be valid for scrambled
channels.

0.5 to 10%

0.1%

f0.4%  for hum 13%
9~0.7%  for hum 55%
61.3% for hum 510%

Visual Carrier-to-Noise Ratio (C/N)*

Optimum Input Range

Maximum C/N Range Input level dependent - See graphs

C/N Resolution 0.1 dB

The C/N is calculated from the visual-carrier peak level and the minimum
noise level, normalized to 4 MHz noise bandwidth.

See the graphs in the characteristics section of this chapter.

C/N Accuracy Input level and measured C/N dependent
f 1 .O to f3.5 dB over optimum input range

* A preamplifier and preselector filter may be required to achieve specifications.

CSO and CTB Distortiont

Optimum Input Range

Maximum CXYCTB Range

Manual composite second order (0) and composite triple beat (CTB)
distortions are measured relative to the visual carrier peak and require
momentary disabling of the carrier. Automatic measurements are made in the
channel above the channel selected and assumes that it is unused. If the
analyzer has Option 107, a non-interfering CSC measurement can be made.

See the graphs in the characteristics section of this chapter.

Input level dependent - see graphs.
66 to 73 dB over optimum input range

Manual CSOICTB  Resolution 0.1 dB

System CSOCTB Resolution 1 dB

CSOICTB Accuracy Input level and measured CSC/CTB dependent - See graphs
f1.5 dB to rt4.0  dB over optimum input range

t A preamplifier and preselector filter may be required to achieve specifications.
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Cable TV Measurement Specifications

System Frequency Response (flatness)
System amplitude variations are measured relative to a reference trace stored during the setup.

Frequency Response Setup

Fast Sweep Time

Slow Sweep Time

Reference-trace Storage

2 s (default) for no scrambling

8 s (default) for fixed-amplitude scrambling

50 traces that include analyzer states

Frequency Response Test

Range

Resolution

Trace-flatness Accuracy

Trace-position Accuracy

1 .O dB/Div  to 20 dB/Div  (2 dB default)

0.05 dB

3~0.1 dB per dB deviation from a flat line and 3~0.75  dB
maximum cumulative error

0.0 dB for equal temperature at test locations and f0.4 dE
maximum for different ambient.  t.emn~rat.~w~c
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Option Specifications

Option Specifications

Tracking Generator Specifications (Option 010)
All specifications apply over 0 “C to + 55 “C. * The spectrum-analyzer/tracking-generator
combination will meet its specifications after 2 hours of storage at a constant temperature
within the operating temperature range, 30 minutes after the spectrum-analyzer/tracking-
generator is turned on and after CAL FREQ, CAL AMPTD, CAL TRK GEN, and TRACKING
PEAK have been run.

* 0 “C to +50 “C with Option 015 or Option 016 operating and carrying case.

NOTE: There are two models of the tracking generator. One has a frequency range of 300 kHz
to 2.9 GHz,  typically analyzers with a serial prefix of 3431A and below. The newer tracking
generator has a range of 9 kHz to 2.9 GHz,  typically serial prefix of 3440A or higher. Check the
front panel for the tracking generator output frequency range of the installed generator.

Warm-Up 30 minutes

Output Frequency

Range * 9 kHz to 2.9 GHz

300 kHz to 2.9 GHz

* Refer to the “Note” in the description above.

htput Power Level

Range

Resolution

Absolute Amplitude Accuracy (at 25 ‘C 4~ 10 “C)

(-20 dBm  at 300 MHz)

VernieJ

Range

Accuracy (at 25 OC *lo “C)

(-20 dBm at 300 MHz, 16 dB attenuation)

Incremental

Cumulative

-1 dBm to -66 dBm

0.1 dB

f0.75 dB

9dB

4~0.20 dB/dB

410.50  dB total

Output Attenuator

Range 0 to 56 dB in 8 dB steps

See the Output Accuracy table in “Option Characteristics.”

Output Power Sweep

Range

Resolution

(- 10 dBm to - 1 dBm) - (Source Attenuator Setting)

0.1 dB
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Option Specifications

Output Flatness

(referenced to 300 MHz, -20 dBm)

Frequency > 10 MHz

Frequency 5 10 MHz

3purious  Output (- 1 dBm output)

Harmonic Spurs from 9 kHz to 2.9 GHz

TG Output 9 kHz to 20 kHz

TG Output 20 kHz to 2.9 GHz

Harmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz to 2.9 GHz

Nonharmonic Spurs from 9 kHz. to 2.9 GHz

TG Output 9 kHz to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

Nonharmonic Spurs from 300 kHz to 2.9 GHz

TG Output 300 kHz to 2.0 GHz

TG Output 2.0 GHz  to 2.9 GHz

LO Feedthrough

LO Frequency 3.9217 to 6.8214 GHz

f2.0 dB

63.0 dB

s-15 dBc

S-25 dBc

L-25 dBc

s-27 dBc

5 -23 dBc

1-27 dBc

5 -23 dBc

s-16 dBm

Tracking Generator Feedthrough

400 kHz to 2.9 GHz <-110 dBm

1 O-12 HP 8596E Specifications and Characteristics



Option Specifications

Quasi-Peak Detector Specifications (Option 103)
The specifications for Quasi-Peak Detector (Option 103) have been based on the following:

n The spectrum analyzer displays the quasi-peak amplitude of pulsed radio frequency (RF) or
continuous wave (CW) signals.

n Amplitude response conforms with Publication 16 of Comite  International Special des
Perturbations Radioelectriques (CISPR) Section 1, Clause 2.

The 200 Hz bandwidth is available only with Option 130. The 1 kHz resolution bandwidth
may be used to approximate a quasi-peak measurement without Option 130. A quasi-peak
measurement using the 1 kHz bandwidth will be greater than or equal to a quasi-peak
measurement using a 200 Hz bandwidth.

Absolute amplitude accuracy is the sum of the pulse amplitude response relative to the
reference, plus the reference pulse amplitude accuracy, plus the spectrum analyzer amplitude
accuracy (calibrator output, reference level, frequency response, input attenuator, resolution
bandwidth switching, linear display scale fidelity, and gain compression).

Relative Quasi-Peak Frequent y Band
Response to a CISPR Pulse

WV
(Option 130)

120 kHz EMI BW 9 kHz EMI BW 200 Hz EMI BW

Pulse Repetition 0.03 to 1 GHz 0.15 to 30 MHz 10 to 150 kHz
Frequency (Hz)

1000 +8.0 It 1.0 +4.5*  1.0 -

100 0 dB (reference)* 0 dB (reference)* +4.0 f 1.0

60 - - +3.0 f 1.0

25 - - 0 dB (reference)*
20 -9.0 f 1.0 -6.5 f 1.0 -

10 -14.0& 1.5 -10.0 f 1.5 -4.0 f 1.0

5 - - -7.5 f 1.5

2 -26.0 f 2.0 -20.5 f 2.0 -13.0 f 2.0

1 -28.5 f 2.0 -22.5 f 2.0 -17.0 f 2.0

Isolated Pulse -31.5 f 2.0 -23.5 f 2.0 -19.0 f 2.0

’ Reference pulse amplitude accuracy relative to a 66 dBpV CW signal is <1.5 dB. CISPR reference pulse:
I.044 ~VS for 0.03 to 1 GHz, 0.316 ~VS for 0.15 to 30 MHz, 13.5 l 1.5 /IVS for 10 to 150 kHz (Option 130).
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Option Specifications

Time Gated Spectrum Analysis Specifications (Option 105 or Option 107)

GATE DELAY

Range

Resolution

Accuracy

(From GATE TRIGGER INPUT to positive edge of GATE OUTPUT)

SATE LENGTH

Range

Resolution

Accuracy

(From positive edge to negative edge of GATE OUTPUT)

4dditional  Amplitude Errors

Log Scale

< 2 ps

L 2 PS
Linear Scale

< 2 /Is

2 2 PS
1 Up to 1 ps jitter due to 1 ps resolution of gate delay clock.
i With GATE ON enabled and triggered, CW Signal, Peak Detector Mode.

1 ps to 65.535 ms

1 !Js
f(1 ps + (0.01% x GATE DELAY Readout))t

1 ps to 65.535 ms

1 PS
&(0.2  ~LS + (0.01% x GATE LENGTH Readout);

60.8 dB

kO.5 dB

fl.O% of REFERENCE LEVEL

f0.7%  of REFERENCE LEVEL

TV Receiver/Video Tester (Option 107)
(Option 107 required; appropriate TV line must be selected)

Non-interfering color

Differential Gain Accuracy

Differential Phase Accuracy

Chroma-luminance Delay Inequality Accuracy

Frequency Range

Amplitude Range

Coupler (HP part number 0955-0704)

(requires FCC composite, NTC-7, or CCIR 17 and CCIR 330
test signal)

6% 50 averages (default)

4’ 50 averages (default)

f45 ns

50 MHz to 850 MHz

+ 10 dBmV to + 50 dBmV at coupler input (10 dB loss)

Insertion loss: < 2 dB

Coupled output: -10 dB &0.5  dB

Non-Interfering Tests with Gate On*

C/N and CSG

(quiet line must be selected)

See graphs for accuracy

In-channel Frequency Response Accuracy f0.5 dB within channel

* A preamplifier and preselector filter may be required to achieve specifications.
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Frequency Characteristics

Frequency Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Frequency Reference

Initial Achievable Accuracy

Aging

f0.5 x 10-s

fl.O x 10w7/day

Precision Frequency Reference (Option 004)

Aging

Warm-Up

Initial Achievable Accuracy

5 x lo-lo/day,  7-day average after being powered on for
7 days.

1 x 10-s after 30 minutes on.

f2.2 x IO-* after being powered on for 24 hours.

Stability

Drift* (after warmup at stabilized temperature)

Frequency Span 5 (10 x Nt) MHz <(2 x Ntt) kHz/minute  of sweep time*

* Because the analyzer is locked at the center frequency before each sweep, drift occurs only during the time of one
sweep. For Line, Video, or External trigger, additional drift occurs while waiting for the appropriate trigger signal.
tt N = LO harmonic. See “Frequency Range.”

Resolution Bandwidth (-3 dB)

Range

Shape

(Option 130,

60 dBl3 dB Bandwidth Ratio

Resolution Bandwidth

100 kHz to 3 MHz

30 kHz

3 kHz to 10 kHz

1 kHz

60 dBl3 dB Bandwidth Ratio (Option 130)

Resolution Bandwidth

30 Hz to 300 Hz

1 kHz to 3 MHz, selectable in 1, 3 and 10 increments, and 5 MHz.
Resolution bandwidths may be selected manually, or coupled to
frequency span.

Adds 30 Hz, 100 Hz, and 300 Hz bandwidths.

Synchronously tuned four poles. Approximately Gaussian shape.

15:l

16:l

15:l

16:l

Video Bandwidth (-3 dB)

Range 30 Hz to 1 MHz, selectable in 1, 3, 10 increments, accuracy f30% and 3 MHz.
Video bandwidths may be selected manually, or coupled to resolution bandwidth
and frequency span.

(Option 130)  Adds 1, 3, and 10 Hz bandwidths.

Shape Post detection, single pole low-pass filter used to average displayed noise.

(Option 130) Bandwidths below 30 Hz are digital bandwidths with anti-aliasing filtering.
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Frequency Characteristics

FFT Bandwidth Factors

Noise Equivalent Bandwidtht

3 dB Bandwidtht

Sidelobe  Height

Amplitude Uncertainty

Shape Factor (60 dB BWl3 dB BW)

t Multiply entry by one-divided-by-sweep time.

FLATTOP HANNING

3.63x 1.5x

3.60x 1.48x

<-90 dB -32 dB

0.10 dB 1.42 dB

2.6 9.1

UNIFORM

l x

l x

-13 dB

3.92 dB

>300

‘
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Amplitude Characteristics

Amplitude Characteristics
These are not specifications. Characteristics provide useful but nonwarranted information
about instrument performance.

Log Scale Switching Uncertainty Negligible error

Demod Tune Listen Internal speaker, rear panel earphone jack and front-panel volume control.
Adjustable squelch control mutes the audio signal to the speaker/earphone
jack based on the level of the demodulated signal above 22 kHz.  An
uncalibrated demodulated signal is available on the AUX VIDEO OUT
connector at the rear panel.

Input Attenuation Uncertainty*

Attenuator Setting

OdB f0.2 dB

10 dB Reference

20 dB f0.4 dB

30 dB f0.5 dB

40 dB f0.7 dB

50 dB f0.8 dB

60 dB rtl.0 dB

7n d!? &l.O dB

1 * Referenced to 10 dB input attenuator setting. See the “Specifications” table under “Frequency Response.”

tc Coupled Insertion Loss$

100 kHz to 300 kHz

300 kHz to 1 MHz

1 MHz to 100 MHz

100 MHz to 2.9 GHz

2.9 GHz to 6.5 GHz

6.5 GHz  to 12.8 GHz

$ Referenced to dc coupled mode.
$$ F = freouencv in GHz.

0.7 dB

0.2 dB

0.07 dB

0.05 dB + (0.06 x F)tI dB

0.05 dB + (0.13 x F)ii dB

0.65 dB + (0.04 x F)it dB

1

Input Attenuator 10 dB Step Uncertainty (Attenuator setting 10 to 70 dB)

Input Attenuator Repeatability f0.05 dB

RF Input SWR

10 dB attenuation

300 MHz
10 dB to 70 dB attenuation

100 kHz to 300 kHz

300 kHz to 1 MHz

1 MHz to 2.9 GHz

2.9 GHz  to 6.5 GHz

6.5 GHz to 12.8 GHz

dc Coupled a.c Coupled

1.15:1 1.4:1

1.3:1 2.3:1

1.3:1 1.4:1

1.3:1 1.3:1

1.5:l 1.6:1

1.6:1 1.9:1

HP 9596E Specifications and Characteristics 1 O-1 7



Amplitude Characteristics

Unpeaked Frequency Response (dc coupled) (10 dB input attenuation)

Without Preselector Peaking, Span < 50 MHz Absolutes Relative Flatnesst

2.75 GHz  to 6.5 GHz f4.0 dB f3.5 dB
6.0 GHz  to 12.8 GHz f4.5 dB f4.0 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.

r DYNAMIC RANGE

dB

40

8 50

2
cc 60

0
r 70

5 80

L 90

100

N O M I N A L  D Y N A M I C  R A N G E

- SENSITIVITY / /
, ’

m-B THIRD  ORDER  INTERMOD , /’

- - - -. SECOND  ORDER  DISTORTION

70 -60 -50 -40 -30 -20 -10 0 dBm

M I X E R  L E V E L

*  O p t i o n  1 3 0

Dynamic Range

XF637

L

Immunity Testing

Radiated Immunity When tested at 3 V/m according to IEC 801-311984  the displayed average noise level
will be within specifications over the full immunity test frequency range of 27 to 500
MHz except that at immunity test frequencies of 278.6 MHz f selected resolution
bandwidth and 32 1.4 MHz f selected resolution bandwidth the displayed average
noise level may be up to -45 dBm.  When the analyzer tuned frequency is identical tc
the immunity test signal frequency there may be signals of up to -70 dBm displayed
on the screen.

Electrostatic Discharge When an air discharge of up to 8 kV according to IEC 801-20991  occurs to the shells
of the BNC connectors on the rear panel of the instrument spikes may be seen on the
CRT display. Discharges to center pins of any of the connectors may cause damage to
the associated circuitry.
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Amplitude Characteristics

Analog + Mode and Negative Peak Detector Mode (Options 101 and 301)

These modes do not utilize the full set of internal amplitude corrections. Therefore, in these modes, some analyzer
amplitude specifications are reduced to characteristics. Characteristics provide useful but nonwarranted information
about instrument performance.

In these modes, the following analyzer specifications remain as specifications:
Amplitude Range Calibrator Output
Maximum Safe Input Level

In these modes, the following analyzer specifications are reduced to characteristics:
Gain Compression Reference Level
Displayed Average Noise Level Resolution Bandwidth Switching
Spurious Responses Linear to Log Switching
Residual Responses Display Scale Fidelity
Display Range Display Scale Fidelity for Narrow Randwidths

Finally, the following analyzer specifications:
Marker Readout Resolution Frequency Response

are replaced by the characteristics which follow in this subsection.

Marker Readout Resolution

(digitizing resolution)

Log Scale

Linear Scale

frequency 5 1 GHz

frequency > 1 GHz

f0.31 dB

60.59% of reference level

Frequency Response in Analog + Mode (dc coupled) (10 dB input attenuation, for spans 5 20 MHz)

Absolutes Relative Flatnesst

9 kHz  to 2.9 GHz h2.0 dB f1.5 dB

2.75 GHz to 6.5 GHz (preselector peaked) 4~2.5  dB f2.0 dB

6.0 GHz  to 12.8 GHz  (preselector peaked) f-3.0 dB 42.5 dB

t Referenced to midpoint between highest and lowest frequency response deviations.
5 Referenced to 300 MHz CAL OUT.
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Cable TV Measurement Characteristics

Depth of Modulation

AM Range

Resolution 0.1%

Accuracy f2.0%  for C/N > 40 dB

Percent AM is measured from horizontal sync tip to maximum video
level; measurement requires a white-reference VITS and may not be
valid for scrambled channels.

50 to 93%

FM Deviation

Range

Resolution

Peak reading of FM deviation

6100 kHz

100 Hz
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Cable TV Measurement Characteristics

C/N Characteristics CSO and CTB Characteristics

Out  of Measurement  Range

ull6ce

pectrum  Analyzer -40 -30 -20 -10 -0 10 20
Input Visual Carrier  Peak  (d8mV)

xul17ce

Measurement  Range

Optimum
Measurement  Range

Optimum
Measurement  Range

r/N, CSO, and CTB Measurements
‘he four graphs summarize the combined HP 8591C cable TV analyzer or HP 8590 E-Series spectrum analyzers, and
[P 85721A characteristics for C/N, CSO, and CTB testing on cable TV systems with up to 99 channels and up to + 9
B amplitude tilt. C/N, CSO, and CTB measurement accuracies and ranges can be read from the relevant graphs.
hey depend upon the visual carrier peak level and the measurement reading. For C/N measurements with a
reselector, there is no optimum range and the accuracy boundaries drop by the preselector’s insertion loss
,ypically  2 dB).

Crossmodulation

Range

Resolution

Accuracy

Horizontal-line (15.7 kHz) related AM is measured on the unmodulated visual
carrier.

60 dB, usable to 65 dB

0.1 dB

f2.0 dB for xmod. <40 dB,  C/N >40 dB
f2.6 dB for xmod. <50 dB,  C/N >40 dB
1t4.6  dB for xmod. <60 dB,  C/N >40 dB
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Cable TV Measurement Characteristics

Option Characteristics

Demod Tune Listen (Option 102 or 103) Internal speaker, rear panel earphone jack and front-panel volume
control. Adjustable squelch control mutes the audio signal to the
speaker/earphone jack baaed on the level of the demodulated signal
above 22 kHz.  An uncalibrated demodulated signal is available on
the AUX VIDEO OUT connector at the rear panel.

l’V Trigger (Options101 and 102) Triggers sweep of the analyzer after the sync pulse of a
selected line of a TV video field.

Carrier Level for Trigger Top 60% of linear display

Compatible Formats NTSC, PAL, SECAM

Field Selection Even, odd, non-interlaced

Trigger Polarity Positive, negative

Line Selection 10 to 1021

Tracking Generator Characteristics (Option 010)

Tracking Drift

(Usable in a 1 kHz  RBW after 5-minute warmup) 1.5 kHz/5  minute

RF Power Off Residuals

9 kHz  to 2.9 GHz <-120 dBm

Dyuamic Range (difference between maximum power out and tracking
generator feedthrough)

>109 dB

60.1 dB

fO.l dB

f0.2 dB

f0.3 dB

Output VSWR

0 dB Attenuator

8 dB Attenuator

<3.0:1

<1.5:1
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Option Characteristics

TRACKING GENERATOR OUTPUT ACCURACY, Option 010
(after CAL TRK GEN in auto-coupled mode, Frequency > 10 MHz, 25OC & 10°C)

TG Output Attenuator Relative Absolute Relative
Power Level Setting Accuracy Accuracy Accuracy

(at 300 MHz (at 300 MHz) (referred to

referred to -20 dBm)

-20 dBm)

-1 to -10 dBm OdB 1.0 dB 1.75 dB 3.0 dB

-10 to -18 dB 8 dB 1.5 dB 2.25 dB 3.5 dB

-20 dBm 16 dB Reference 0.75 dB 2.0 dB

- 18 to -26 dBm

Absolute

Accuracy

3.75 dB

4.25 dB

2.75 dB

-58 to -66 dB

Quasi-Peak Detector Characteristics (Option 103)

Quasi-Peak Measurement Range

Displayed

Total

70 dB

115 dB

FM Demodulation (Option 102, 103, or 301)

Input Level

Signal Level

FM Offset

Resolution

FM Deviation (FM GAIN)

Resolution

Range

Bandwidth

FM Linearity (for modulating frequency < bandwidtN100)

> (-60 dBm + attenuator setting)

0 to -30 dB below reference level

400 Hz nominal

1 kHz nominal

10 kHz to 1 MHz

FM deviation/2

5 1% of FM deviation + 290 Hz
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Option Characteristics

Physical Characteristics

Front-Panel Inputs and Outputs

INPUT 5Ofl

Connector

Impedance

Type N female

50 0 nominal

100 MHz COMB OUT

Connector

Output Level

Frequency

SMA female

+ 27 dBm

100 MHz fundamental

RF OUT (Option 010)

Connector Type N female

PROBE POWERS

Voltage/Current + 15 Vdc, f7% at 150 mA max.

-12.6 Vdc &IO%  at 150 mA max.

1 Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150 mA.
Total current drawn from the - 12.5 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE cannot
exceed 150 mA.
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Physical Characteristics

Rear-Panel Inputs and Outputs

10 MHz REF OUTPUT

Connector

Impedance

Output Amplitude

BNC female

50 P nominal

>0 dBm

EXT REF IN

Connector

Input Amplitude Range -2 to + 10 dBm

Frequency 10 MHz

BNC female

Note: Analyzer noise sideband and spurious response performance may
be affected by the quality of the external reference used.

AUX IF OUTPUT

Frequency

Amplitude Range

Imnedance

AUX VIDEO OUTPUT

Connector

Amplitude Range

BNC female

0 to 1 V (uncorrected)

EARPHONE (Option 10.2 or 103)

Connector l/8 inch monaural jack

EXT ALC INPUT (Option 010)

Input Impedance

Polarity

>lO kO

Use with negative detector

EXT KEYBOARD (Option 041 or 043) Interface compatible with HP part number C1405B  using
adapter C1405-60015  and most IBM/AT non-auto switching

1 keyboards.

EXT TRIG INPUT

Connector

Trieeer Level

GATE TRIGGER INPUT (Option 105 or 107)

Connector

Trigger Level

GATE OUTPUT (Option 105 or 107)

Connector

Outout  Level

BNC female

Positive edge initiates sweep in EXT TRIG mode (TTL).

BNC female

minimum pulse width >30 ns (TTL)

BNC female

High = gate on; Low = gate off (TTL)
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Physical Characteristics

LO OUTPUT (Option 009 or 010) Note: LO output must be terminated in 50 Il.

Connector

Impedance

Frequency Range

Output Level

SMA female

50 Q nominal

3.0 to 6.8214 GHz

+I1 to +18dBm

SWEEP + TUNE OUTPUT (Option 009)

Connector

Impedance (dc coupled)

Range

Sweep + Tune Output

BNC female

2 kO

oto +lOV

0.36 VlGHz  of center frequency

HI-SWEEP IN/OUT

Connector

output

Input

BNC female

High = sweep, Low = retrace (TTL)

Open collector, low stops sweep.

MONITOR OUTPUT (Spectrum Analyzer&splay)

Connector

Format

SYNC NRM

BNC female

Internal Monitor

SYNC NTSC NTSC Compatible

15.75 kHz horizontal rate

60 Hz vertical rate

SYNC PAL PAL Compatible

15.625 kHz  horizontal rate

50 Hz vertical rate

REMOTE INTERFACE

HP-IB and Parallel (Option 041)

HP-IB Codes

RS-232 and Parallel (Option 04s)

HP 10833A,  B, C or D and 25 pin subminiature D-shell,
female for parallel

SHl,  AHl, T6, SRl, RLl, PPO, DCl, Cl, C2, C3 and C28

9 pin subminiature D-shell, male for RS-232 and 25 pin
subminiature D-shell, female for parallel

SWEEP OUTPUT

Connector

Amplitude

BNC female

Oto +lOVramp

TVlN(Option 107)

Connector

Impedance

75 D BNC female

75 Q nominal
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Physical Characteristics

TV TRIG OUT (Options101 andl02)

Connector

Amplitude

BNC female

Negative edge corresponds to start of the selected TV line
after svnc  nulse  ITTI,).

Connector  Type: 9 Pin Subminiature “D”

AUX INTERFACE

>onnector  Pinout

Pin #

1

“Serial Bit” Mode

TTL Output Hi/Lo

TTL Output Hi/Lo

Serial Data

TTL Input Hi/Lo

Function Current “Logic” Mode

Control A - T’l’L  Output Hi/Lo

2 Control B - TTL Output Hi/Lo

3 Control C - TTL Output Hi/Lo Strobe

4 Control D - TTL Output Hi/Lo

5 Control 1 - TTL Input Hi/Lo

6 Gnd - Gnd

7t -15 Vdc f7% 150 mA -

8’ + 5 Vdc f5% 150 mA - -

st + 15 Vdc f5% 150 mA -

Exceeding the + 5 V current limits may result in loss of factory correction constants.
Total current drawn from the + 15 Vdc on the PROBE POWER and the AUX INTERFACE cannot exceed 150

nA.  Total current drawn from the - 12.6 Vdc on the PROBE POWER and the - 15 Vdc on the AUX INTERFACE
annot  exceed 150 mA.

Gnd

1

Net

HP 85963

Shipping

HP 85963

16.4 kg (36 lb)

19.1 kg (42 lb)
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Physical Characteristics

DIMENSIONS
A = 8 in (200 mm)
B = 7.25 in (184 mm)
C: = 14.69 in (373 mm)
D = 13.25 in (337 mm)
E = 18.12 in (460.5 mm)
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11
If You Have a Problem

Your spectrum analyzer is built to provide dependable service. It is unlikely that you will
experience a problem. However, Hewlett-Packard’s worldwide sales and service organization is
ready to provide the support you need.

Calling HP Sales and Service Offices
Sales and service offices are located around the world to provide complete support for your
spectrum analyzer. To obtain servicing information or to order replacement parts, contact the
nearest Hewlett-Packard Sales and Service Office listed in Table 11-l. In any correspondence
or telephone conversations, refer to the spectrum analyzer by its model number and full serial
number. With this information, the HP representative can quickly determine whether your unit
is still within its warranty period.

Before calling Hewlett-Packard
Before calling Hewlett-Packard or returning the spectrum analyzer for service, please make
the checks listed in “Check the basics.” If you still have a problem please read the warranty
printed at the front of this guide. If your spectrum analyzer is covered by a separate
maintenance agreement, please be familiar with its terms.

Hewlett-Packard offers several maintenance plans to service your spectrum analyzer after
warranty expiration. Call your HP Sales and Service Office for full details.

If you want to service the spectrum analyzer yourself after warranty expiration, contact your
HP Sales and Service Office to obtain the most current test and maintenance information.
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Check the basics
In general, a problem can be caused by a hardware failure, a software error, or a user error.
Often problems may be solved by repeating what was being done when the problem occurred.
A few minutes spent in performing these simple checks may eliminate time spent waiting for
instrument repair.

q Check that the spectrum analyzer is plugged into the proper ac power source.

q Check that the line socket has power.

q Check that the rear-panel voltage selector switch is set correctly.

q Check that the line fuse is good.

q Check that the spectrum analyzer is turned on.

q Check that the light above (LINE) is on, indicating that the power supply is on.

q Check that the other equipment, cables, and connectors are connected properly and
operating correctly.

q Check the equipment settings in the procedure that was being used when the problem
occurred.

q Check that the test being performed and the expected results are within the specifications
and capabilities of the spectrum analyzer. Refer to the appropriate specifications chapter in
this guide.

q Check the spectrum analyzer display for error messages. Refer to the HP 8590 E-Sties and
L-Series Spectrum Analyzer User’s tii&.

q Check operation by performing the verification procedures in this guide. Record all results in
the appropriate performance test record.

q Check for problems similar to those described in the HP 8590 E-Series and L-Series Spectrum
Analyzer User’s Gkide.
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‘able 11-l. Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS

Headquarters California, Northern
Hewlett-Packard Co. Hewlett-Packard Co.
19320 Pruneridge Avenue 301 E. Evelyn
Cupertino, CA 95014 Mountain View, CA 94041
(800) 752-0900 (415) 694-2000

California, Southern
Hewlett-Packard Co.
1421 South Manhattan Ave.
Fullerton, CA 92631
(714) 9996700

Colorado
Hewlett-Packard Co.
24 Inverness Place, East
Englewood, CO 80112
(303) 649-5512

Atlanta Annex
Hewlett-Packard Co.
2124 Barrett Park Drive
Kennesaw, GA 30144
(404) 648-0000

Illinois
Hewlett-Packard Co.
5201 Tollview Drive
Rolling Meadows, IL 60008
(708) 255-9800

New Jersey
Hewlett-Packard Co.
150 Green Pond Rd.
Rockaway, NJ 07866
(201) 586-5400

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

EUROPEAN FIELD OPERATIONS

Headquarters France Germany
Hewlett-Packard S.A. Hewlett-Packard France Hewlett-Packard GmbH
150, Route du Nant-d’Avri1 1 Avenue Du Canada Hewlett-Packard Strasse
1217 Meyrin 2IGeneva Zone D’Activite  De Courtaboeuf 61352 Bad Homburg v.d.H
Switzerland F-91947 Les Ulis  Cedex Germany
(41 22) 780.8111 France (49 6172) 16-O

(33 1) 69 82 60 60
Great Britain
Hewlett-Packard Ltd.
Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG41 5DZ
England
:44 734) 696622

INTERCON FIELD OPERATIONS

Headquarters
Hewlett-Packard Company
3495 Deer Creek Road
Palo Alto, California, USA
94304-1316
:415) 857-5027

AUStrdia
Hewlett-Packard Australia Ltd.
31-41 Joseph Street
Blackbum, Victoria 3130
(61 3) 895-2895

Canada
Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
Canada
(514) 697-4232

China Japan
China Hewlett-Packard Company Hewlett-Packard Japan, Ltd.
38 Bei San Huan X1 Road 9-l Takakura-Cho, Hachioji
Shuang  Vu Shu Tokyo 192, Japan
Hai  Dian District (81 426) 60-2111
Beijing, China
186  1) 256-6888

Singapore
Hewlett-Packard Singapore (Pte.) Ltd.
150 Beach Road
#29-00 Gateway West
Singapore 0718
(65) 291-9088

lhiwan
Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing North Road
faipei,  Taiwan
1886 2) 712-0404
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Returning the Spectrum Analyzer for Service
Use the information in this section if it is necessary to return the spectrum analyzer to
Hewlett-Packard.

Package the spectrum analyzer for shipment
Use the following steps to package the spectrum analyzer for shipment to Hewlett-Packard for
service:

1. Fill in a service tag and attach it to the instrument. Please be as specific as possible about
the nature of the problem. Send a copy of any or all of the following information:

H Any error messages that appeared on the spectrum analyzer display.
n A completed Performance Test record. Located in Chapter 1.
n Any other specific data on the performance of the spectrum analyzer

Caution Damage to the spectrum analyzer can result from using packaging materials
other than those specified. Never use styrene pellets in any shape as packaging
materials. They do not adequately cushion the instrument or prevent it from
shifting in the carton. Styrene pellets cause equipment damage by generating
static electricity and by lodging in the spectrum analyzer fan.

2. Use the original packaging materials or a strong shipping container that is made of
double-walled, corrugated cardboard with 159 kg (350 lb) bursting strength. The carton
must be both large enough and strong enough to accommodate the spectrum analyzer and
allow at least 3 to 4 inches on all sides of the spectrum analyzer for packing material.

3. If you have a front-panel cover, install it on the instrument; if not, protect the front panel
with cardboard.

4. Surround the instrument with at least 3 to 4 inches of packing material, or enough to
prevent the instrument from moving in the carton. If packing foam is not available, the best
alternative is SD-240 Air CapTM from Sealed Air Corporation (Hayward, CA 94545). Air Cap
looks like a plastic sheet covered with l-1/4 inch air-filled bubbles. Use the pink Air Cap to
reduce static electricity. Wrap the instrument several times in the material to both protect
the instrument and prevent it from moving in the carton.

5. Seal the shipping container securely with strong nylon adhesive tape.

6. Mark the shipping container “FRAGILE, HANDLE WITH CARE” to ensure careful handling.

7. Retain copies of all shipping papers.
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