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CERTl FlCATlON 

Hewlett-Packard Company certifies that this product met its published specifications at the time o f  
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau o f  Standards, to the extent allowed by the Bureau 's 
calibration facility, and to the calibration facilities o f  other International Standards Organization 
members. 

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 Com- 
pany 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 HP. 
Buyer shall prepay shipping charges to  HP and HP shall pay shipping charges to  return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

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

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate ~naintenance 
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 main- 
tenance. 

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

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back o f  this manual. 
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SAFETY CONSIDE RATIONS 

GENERAL SAFETY EARTH GROUND 

n i s  product and related documentation must be This is a Safety Class 1 product (provided with a 

reviewed for familiarization with safety markings protective earthing terminal). An unintern~ptible 

and instructions before operation. This product has safety earth ground must be provided the 

been designed and tested in accordance with inter- main power source to  the product input wiring ter- 

national standards. minals, power cord, or  supplied power cord set. 
Whenever it is likely that the protection has been 
impaired, the product must be made inoperative 

SAFETY SYMBOLS and be secured against any unintended operation. 

Instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for BEFORE APPLYING POWER 

the user t o  refer to  the instruc- 
tion manual (refer to  Table of Verify that the product is configured t o  match the 

Contents). available main power source per the input powzr 
configuration instructions provided in this manual. 

If this product is t o  be energized via an autotrans- 
Indicates hazardous voltages. former make sure the common terminal is con- 

nected t o  the neutral (grounded side of mains 
supply). 

4 Indicates earth (ground) terminal. 

SERVICING 
Tne WARNING sign denotes a 
hazard. It calls attention t o  a 
procedure, practice, or  the like, 
which, if not correctly performed A n y  servicing, adjustment, marntenance, 
or adhered to ,  could result in or repair o f  this product must be per- 
personal injury. Do not proceed formed only by qualified personnel. 
beyond a WARNING sign until 
the indicated conditions are fully Adjusrments described in this manzial 
understood and met.  may be performed with power supplied 

t o  the product while protective covers 
are removed. Energy available at many 

The CAUTION sign denotes a points may ,  if contacted, restilt in per- 
hazard. It calls attention t o  an sonal injury. 
operating procedure, practice, or  
the like, which, if not correctly Capacitors inside this prodzrct may still 
performed o r  adhered to ,  could be charged even when disconnected from 
result in damage t o  o r  destruc- its power source. 
tion of part or all of the product. 
Do not proceed beyond a CAU- To avoid a fire hazard, only fuses with 
TION sign until the indicated the reqliired current rating and o f  the 
conditions are fully understood specified type (nornzal blow, rime delay, 
and met. etc.) are t o  be used for replacement. 
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General Information Model 8350A 
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HP 8350A SWEEP OSCl LLATOR 

POWER CABLE* HP-IB INTERCONNECT CABLE 
HP 106318 
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"POWER CABLEIPLUG SUPPLIED DEPENDS ON COUNTRY OF DESTINATION. REFER TO SECTION I I  FOR PART 
NUMBER INFORMATION. 

ACCESSORY KIT SUPPLIED 
08350-60020 

I , .  . . 

r* 

.b -*  
'y , ~ x ,  p* . * e s x l ~ o  . . . 

FUSE K IT  

44-PIN EXTENDER BOARDS 
08350-6003 1 (EACH) 

Figure I - I .  Model 8350A  Sweep Oscillator With Accessories Supplied 

1-0 
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Model 8350A 

SECTION I 
GENERAL INFORMATION 

General Information 

1-1. INTRODUCTION align the Model 8350A Sweep Oscillator 
mainframe after repair. Refer to the Oper- 

1-2. This Operating and Service Manual con- ating and Service Manual of the specific RF 
tains information required to install, operate, test, plug-in used for adjustments related to the 
adjust and service the Hewlett-Packard Model RF ulug-in. . - 
8 3 3 0 ~ '  Sweep Oscillator. Figure 1-1 shows the 
Model 8350A and the accessories supplied with f. SECTION VI, REPLACEABLE PARTS, 
the instrument. provides information required to order all 

parts and assemblies. 
1-3. This manual is divided into eight major 
sections which provide the following information: 

a. SECTION I, GENERAL INFORMATION, 
includes a brief description of the instru- 
ment, safety considerations, specifications, 
supplemental characteristics, instrument 
identification, options available, accessories 
available, and a list of recommended test 
equipment. 

b. SECTION 11, INSTALLATION, provides 
information for initial inspection, prepar- 
ation for use, battery information, rack 
mounting, storage. and shipment. 

c. SECTION 111, OPERATION, consists of 
three subsections which contain general 
operating information, local operation infor- 
mation (non-HP-IB), and remote operation 
information (Programming Notes which 
provide information on HP-IB use of the 
Model 8350A). 

d SECTION IV, PERFORMANCE TESTS, 
presents procedures required to verify that 
performance of the instrument is in accord- 
ance with published specifications. Per- 
formance Tests which are general to most RF 
plug-in units are given in the section. Per- 
formance Test limits and other special tests 
related to specific RF plug-ins are supplied in 
each RF plug-in Operating and Service 
Manual. Included is a Local and Remote 
Operation Verification procedure. 

e. SECTION V, ADJUSTMENTS, presents 
procedures required to properly adjust and 

g. SECTION VII, MANUAL BACKDATING 
CHANGES, provides backdating informa- 
tion required to make this manual com- 
patible with earlier shipment configurations. 

h. SECTION VIII, SERVICE. provides an 
overall instrument block diagram with 
troubleshooting and repair procedures. Each 
assembly within the instrument is covered on 
a separate Service Sheet which contains a 
circuit description, schematic diagram, com- 
ponent location diagram, and troubleshoot- 
ing information to aid the proper mainten- 
ance of the instrument. 

1-4. Supplied with this manual is an Operating 
Information Supplement. This is simply a copy of 
the first three sections of the manual which should 
be kept with the instrument for use by the 
instrument operator. 

1-5. On the front cover of this manual is a 
"Microfiche" part number. This number may be 
used to order 4- by 6-inch microfilm transpar- 
encies of the Manual. Each 4- by 6-inch micro- 
fiche contains up to 60 photo duplicates of the 
manual pages. The microfiche package also 
includes the latest Manual Changes sheet as well 
as all pertinent Service Notes. 

1-6. Refer any questions regarding this manual 
the Manual Changes sheet. or the instrument to 
the nearest H P  SalesIService Office. Always 
identify the instrument by model number, com- 
plete name, and complete serial number in 211 
correspondence. Refer to the inside rear cover of 
this manual for a worldwide listing of H P  
SalesIService Offices. 
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General Information 

Table 1-1. Model 8350A Specifications (1 of 2) 

Model 8350A 

SPECIFICATIONS 
8350A SWEEP OSCILLATOR 
(with RF Plug-in installed) 

FREQUENCY CONTROL FUNCTIONS CW Accuracy: Refer to RF plug-in unit specifi- 
cations. 

Range: Determined by RF plug-in unit used. 
CW Resolution: Same as CF. 

Linearity: Refer to RF plug-in unit specifications. 
Vernier: Adjusts CW frequency of swept range up to 

START/STOP Sweeps: Sweeps up from the START t- 0.05% of RF plug-in band being swept. The 
frequency to the STOP frequency. vernier adds its value to the appropriate fre- 

quency parameter and then resets to zero when 
Range: START and STOP parameters are inde- the adjustment exceeds + 0.05% for continuous 

pendent fully calibrated, and continuously adjustment The "#On LED is on whenever a 
adjustable over the entire frequency range. vernier adjustment value is present 
STOP frequency must be greater than or equal 
to START frequency. Vernier Resolution: 4 ppm (64 points between 

each CW point; 262,144 points across band). 
C F I A F  Sweep: Sweeps symmetrically upward in 

frequency, centered on the C F  (Center Fre- Offset: Allows the CW frequency or center frequency 
quency) setting. of swept range to be offset by any amount up to the 

full range of the RF plug-in. After entering an  
AF: Frequency width of sweep. Continuously offset and returning the displays to the previous 

adjustable from zero to 100% of frequency mode, the " # O  LED will be on indicating that an  
range. STARTISTOP and CFIAF modes can offset is present; however, the display will remain 
be interchanged without affecting RF output unchanged. 

AF Accuracy: Refer to RF plug-in unit specifi- Resolution: Same as CF. 
cations. 

Accuracy: Refer to RF plug-in unit specifi- 
C F  Accuracy: Refer to RF plug-in unit specifica- cations. 

tions. 

C F  Resolution: 0.024% (4096 points across band). Frequency Markers: Five frequency markers are 
independently adjustable and fully calibrated 

AF Resolution: O.l?h of full band (1024 points over the entire sweep range. Front panel key 
across band); 0.012% of full band for 118 band provides for the selection of either amplitude or 
or less (8192 points across band); 0.0015% of intensity markers. 
full band for 1164 band or less (10,384 points 
across band). Resolution: 0.4% of selected sweep width (256 

points/sweep). 
Display Resolution: 5 digits. 

Accuracy: Refer to RF plug-in unit specifications. 
C W  Operation: Single frequency RF output When 

changing between CFIAF and CW mode, the CW Marker 0utput:Negative rectangular pulse avail- 
frequency and the Center Frequency (CF) are able from the POS Z BLAiiK connector on the 
equivalent rear panel. Refer to Table 1-2. 

I - L  
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Model 8350A 

Table 1-1. Model 8350A Specifications (2 of 2) 

General Information 

Marker Sweep: RF output is swept between Marker 1 RF output In CW mode, dc output is propor- 
and Marker 2 frequency values. The Marker 1 and tional to the RJ? plug-in unit full-band frequency. 
lMarker 2 frequency values can be entered as Refer to Table 1-2. 
permanent sweep values with the SHIFT key. 
Pressing Marker SWP again returns the instru- 
ment to the last STARTISTOP values. 

MODULATION CHARACTERISTICS 
Marker-CF: Marker-to-Center Frequency function 

causes the cw or Center Frequency (CF) of the External AM:  Refer to RF plug-in unit specifications. 
sweep output to equal the frequency of the active Rear panel BNC connector. 
marker. 

Internal A M :  Square wave modulation available at all 
SWEEP AND TRIGGER MODES sweep speeds through front panel control. Refer 

to RF plug-in for OnIOff ratio specifications. 
Internal: Sweep recurs automatically. Refer to Table 1-2 for frequency characteristics. 

Line: Sweep triggered by ac power line frequency. External FM: Refer to RJ? plug-in unit specifications. 
Rear panel BNC connector. 

External Trigger: Sweep is actuated by an external 
trigger signal applied to pin 9 of the rear panel 
Programming Connector on the rear panel. 
Trigger signal must be > +2 Vdc, wider than 0.5 GENERAL SPECIFICATIONS 
us, and not greater than 1 MHz in frequency. 

Blanking 

Single: Selects mode and triggerslaborts a single 
sweep. RF Blanking: When enabled, RF automatically is 

turned off during retrace and remains off until 
Sweep Time: Continuously adjustable from 10 ms to the start of next sweep. 

100 seconds. Minimum sweep time may be more 
than 10 ms depending upon the specific RF plug- Display Blanking: POS Z BLANK; direct-coupled 
in used and the bandwidth swept. positive rectangular pulse during retrace and 

bandswitch points of sweep. Negative intensity 
Manual Sweep: Front panel controls (knobs, key- marker signals are also output through this 

board and step keys) provide continuous manual connector. NEG Z BLANK; direct-coupled, 
adjustment of frequency between end frequencies negative rectangular pulse during retrace and 
set in any of the sweep functions. Resolution is bandswitch points of sweep. Both are rear 
0.1% of selected sweep width (980 points across panel BNC outputs. Refer to Table 1-2. 
sweep). 

Pen Lift: Output to control the pen lift function of an 
External Sweep: Sweep is controlled by a zero to + 10 X-Y recorder. Refer to Table 1-2 for maximum 

volt sweep ramp external signal applied to the sink current rating. 
front or rear panel SWP OUTPUT!SWP INPUT 
connectors. Resulting RF Output frequency Counter Trigger (CNTR TRIG): Output for controlling 
accuracy will be a function of input sweep ramp the external trigger input of the HP 5343A 
accuracy and linearity. Microwave Frequency Counter. Rear panel BNC 

connector. 
Sweep Output: Positive-going, direct-coupled saw- 

tooth at front and rear panel SWP OUTPUT1 Stop Sweep: Input for stopping the progress of a 
SWP INPUT connectors, concurrent with swept forward sweep. Rear panel BNC connector. 

1-3 
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General Information 

Table 1-2. Model 8350A Supplemental Characteristics (1 of 2) 

Model 8350A 

SUPPLEMENTAL CHARACTERISTICS 
8350A SWEEP OSCILLATOR 
(with RF Plug-in installed) 

INPUT/OUTPUT SIGNAL CHARACTERISTICS INSTRUMENT STATE STORAGE 

Frequency Marker Output: Rectangular pulse, typi- SAVE n/RECALL n: Up to 9 different front panel 
cally -5 volts peak, available from the POS Z settings can be stored in the 8350Avia the SAVE n 
BLANK connector on the rear panel. Source (n= 1 through 9) function. Instrument settings are 
impedance is approximately 1000 ohms. stored in memory locations 1 through 9 and can 

be recalled randomly or in sequence (1.. . . ,9,1,. . . ) 
External Sweep: Sweep is controlled by an External with Step UpIStep Down keys or by contact 

Sweep Input signal applied to the front or rear closure to ground of the Step Up Advance (pin 22 

panel SWP OUTPUTISWP INPUT connectors. on the rear panel Programming Connector). 

The External Sweep Input must be zero volts at 
start of sweep, increasing linearly to +lo volts at ALT n: The ALT function causes the RF Output 

the end of sweep. alternate on successive sweeps between the 
current front panel setting and the setting stored 

Sweep Output: .Direct-coupled sawtooth, zero to in memory location n (n=l through 9). 

approximately +10 volts, at front and rear panel 
SWP OUTPUTISWP INPUT connectors concur- 
rent with swept RF output. Zero volts at start of 
sweep, approximately +10 volts at end of sweep, 
regardless of sweep width. In CW mode, dc output 
is proportional to the RF plug-in unit full-band 
frequency. In SHIFT CW mode, a 0 to +10 volt l NSTR U M E N T  STATE 
ramp is output, regardless of CW frequency. 

Instrument Preset: The Instrument Preset (INSTR 
MODULATION CHARACTERISTICS PRESET) key sets the 8350A into the following 

predetermined state: the RF output is swept over 
Internal AM:  Square wave modulation available at all the full frequency range of the RF plug-in at the 

sweep speeds. Factorypreset to 27.8 kHz although maximum or minimum (specified by a preset- 
selectable (via internal jumper) to 1000 Hz or 27.8 able configuration switch located within the RF 
IrHz. Refer to RF plug-in for OnIOff ratio plug-in) specified output power level, the internal 
specifications. square wave AM modulation is off, and the 

frequency markers are off. Instrument Preset also 
INSTRUMENT CONTROL causes an internal analog and digital self-test to 

occur. If certain internal errors or failures are 
Control Knobs. Step Keys, and Data Entry Keyboard: All detected during the self-test or during normal 

instrument parameters, whether time, frequency, operation of the 8350A they are indicated via 
or power, may be set in three ways. The control error code messages in the form of "Ennn" (where 
knobs allow for continuous adjustment of any n=O through 9) read from the left FREQUENCY 
parameter. An exact function value can be display. 
entered through the Data Entry Keyboard For 
incrementing or decrementing power or fre- Local Operation: The Local (LCL) key is used to 
quency values, the Step Keys (Step UpIStep return the 8350A to local control from the 
Down) can be used. The step size can be entered remotely controlled state. The REM LED indi- 
by the user or the pre-programmed default values cates when the 8350A is being controlled remotely. 
may be used The SHIFT key is used to effect the The ADRS'D LED indicates when data is being 
function written in blue on the front panel. transmitted or received over the HP-IB. 

1 -4 
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Model 8350A General Information 

Table 1-2. Model 8350A Supplemental Characteristics (2 of 2) 

REMOTE PROGRAMMING (HP-IB) pulse approximately +5 volts during retrace and 
bandswitch points of sweep. Intensity marker 

Instrument Control: All front panel controls except signals are also output through this rear panel 
the line power switch may be controlled or BNC connector. Marker signals are -4 volt 
programmed remotely. The 8350A is fully com- pulses with the exception of the active marker 
patible with the HP-IB. The 8350A has both input which is -8 volts. 
and output capability, providing complete con- 
trol of the instrument state. The HP-IB address NEG Z BLANK: Direct-coupled rectangular 
can be displayed on the front panel and is pulse approximately -5 volts during retrace and 
selectable by the user from 0 to 30. Refer to Table bandswitch points of sweep. No markers are 
2-3 for a'listing of HP-IB address codes. output from this rear panel BNC connector. 

HP-IB Functions Pen Lift Output: Output to control the pen lift 
function of an X-Y recorder. Maximum sink 

Input Mode Functions: All front panel controls current is approximately 600ma. 
except the ac power line switch are pro- 
grammable. Functions that require numerical Rear Panel Programming Connector: Additional control 
values typically have greater entry resolution of and information on the 8350A instrument state 
than is displayed. Several special HP-IB is provided via a 25-pin rear panel connector. 
functions are provided that are not available Output signals such as display and RF blanking, 
from the front panel. X-Y recorder pen lift, HP 8410B and HP 5343A 

interface signals. Input signals affect the sweep 
Frequency Resolution: Same as CF/AF plus status. display and RF blanking, pen lift outputs, 
vernier. etc. Refer to Figure 2-7 for a complete listing of 

signals and voltages on the rear panel Pro- 
Power Resolution: Refer to RF plug-in unit gramming Connector. 
specifications. 

841 0 8  Interface Cable: Permits multi-octave opera- 
Output Mode Functions: The 8350A can output to tion of HP 8410B Network Analyzer with the 

a controller an instrument state message that 8350A (order HP Part Number 08410-60146). 
completely describes the present instrument Connects between 8410B rear panel SOURCE 
status (sweep mode, trigger mode. etc.) and can CONTROL and 8350A rear panel PROGRAM- 
supply the present numerical value of any MING CONNECTOR 
function (sweep time, marker frequencies. 
power levels. startlstop frequencies, etc.). Furnished: 2.29m (7.5 foot) power cable with NEMA 

plug; spare fuses: two extender boards for servicing; 
1.0m (3.3 foot) HP-IB cable. 

GENERAL SPECIFICATIONS 
Operating Temperature Range: 0°C to f55"C. 

Nonvolatile Memory 
Power: 100,120,220, or 240 volts, +5% -lo%, 50 to 60 

Option 001: Continuous memory that retains the Hz (Option400; 60 to 400 Hz). Approximately 270 
contents of all instrument state storage volt-amps including RF plug-in unit (depends 
registers and the HP-IB address along with the upon specific RF plug-in unit used). 
current instrument state when the ac power is 
turned off for approximately 20 days. Weight (not including RF plug-in unit): Net 16.5 kg 

(36.4 lb) Shipping 22.7 kg (50 lb). 
Display Blanking Outputs 

Dimensions: 425 W, 133.3 H, 422 mm D (16.75 x 5.25 x 
POS Z BLANK: Direct-coupled rectangular 16.6 in). 

1-5 
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General Information Model 8350A 

1-7. SPECIFICATIONS number is in two parts. The first four digits 
followed by a letter comprise the serial number 

1-8. Listed in Table 1-1 are the specifications for prefix. The last five digits form the sequential 
the Model 8350A Sweep Oscillator. These speci- suffix that is unique to each instrument The 
fications are the performance standards, or limits, content of this manual applies directly to instru- 
against which the instrument may be tested. Only ments having the same serial number prefix as 
the specifications for the Model 8350A Sweep those listed on the title page of this manual under 
Oscillator mainframe are given in this manual. SERIAL NUMBER 
Refer to the Operating and service Manual for the 
specific RF plug-in used for complete specifi- 
cations relating to the R F  plug-in. Table 1-2 lists 
the sweep oscillator supplemental characteristics. 
Supplemental characteristics are not specifica- 
tions but are typical characteristics included as 
additional information for the user. 

1-9. SAFETY CONSIDERATIONS 

1-1 0. General 

1-16. An instrument manufactured after the 
printing of this manual may have a serial prefix 
that is not listed on the title page. An unlisted 
serial prefix indicates that the instrument is 
different from those documented in this manual. 
The manual for the instrument is then supplied 
with a Manual Changes supplement that contains 
information that documents the differences. 

1-17. In addition to change information, the 
Manual Changes s u ~ ~ l e m e n t  contains informa- 
tion for correcting e&rs in the manual. To keep 1-11. This product and related documentation this manual as current as possible, Hewlett- must be reviewed for familiarization with safety Packard recommends that you periodically and instructions before 'peration. This request the latest Manual Changes supplement. 

product has been manufactured and tested in The supplement for this manual is keyed to the accordance with international safety standards. manual's print date and Dart number, both of 
which appear on the title page. Complimentary 

1 - 12. Safety Symbols copies of the Manual Changes supplement are 
available on request from Hewlett-Packard. 

1-13. A complete listing of the safety symbols . . 

used in this manual is giv;n on the page preceding 1-18. For information concerning a serial num- 
Figure Included are of ber that is not listed on the title page or in 
which refer the Operator the from the the Manual Changes Supplemen( contact your 

Protective Earth Frame Or nearest Hewlett-Packard SalesIService Office. 
Chassis Terminals, Warning, and Caution 
symbols. 

1-14. INSTRUMENTSCOVERED BY 
MANUAL 

1-15. Attached to the rear panel of the instru- 
ment is a serial number plate. A typical serial 
number plate is shown in Figure 1-2. The serial 

SERIAL NUMBER - 
PREFIX SUFFIX -- 

Figure 1-2. Typical Serial Number Plate 

1-6 

1-19. DESCRIPTION 

1-20. The Hewlett-Packard Model 8350A Sweep 
Oscillator, together with an RF plug-in unit. forms 
a complete, solid-state, swept signal source. The 
Model 8350A can be used with network analyzer 
systems such as the HP Model 8410B Network 
Analyzer, the H P  Model 8755 Frequency 
Response Test Set, and the HP Microwave Link 
Analyzers to provide a complete measurement 
system. 

1-21. The front panel of the Model 8350A has 
been conveniently laid out to optimize the use of 
instrument operation function blocks. Frequency 
modes, sweep modes, marker operation, storage 
register control, and data entry controls are 
individually grouped for ease ofoperation and full 
control versatility on the Model 8350A Sweep 
Oscillator. 

Scans by ArtekMedia O 2006 



Model 8350A General Information 

1-22. Upon ini t ia l  turn on,  or  after the 
INSTRument PRESET pushbutton is selected, 
the instrument automatically goes through an 
internal self check routine to verify proper instru- 
ment operation. If certain errors or failures are 
detected during the self test or in normal 
operation, they are indicated via error codes 
displayed on the far left digital display. An 
INSTRument PRESET condition is then set 
which automatically presets the sweep oscillator 
to full RF plug-in band sweep operation. 

1-23. Accurate High Resolution Data 
Entry 

1-24. Accurate, high resolution digital displays 
indicate all major function values. Function 
values may be set by activating the appropriate 
pushbutton and using the corresponding knob, 
step keys, or data entry keyboard to enter the 
desired values. 

1-25. Sweep and Trigger Modes 

1-26. The sweep may be triggered INTernally, 
through ac power LINE frequency, EXTernally, 
or in SINGLE sweep operation. SWEEP TIME is 
continuously variable from 10 ms to 100 seconds. 
(Minimum sweep time may be greater than 10 ms 
depending upon the specific RF plug-in used and 
the bandwidth being swept). A MANual SWEEP 
function allows the data entry controls to provide 
continuous manual adjustment of frequency 
between the end frequencies set in any of the 
sweep functions. A direct coupled sawtooth sweep 
ramp. zero to approximately 10 volts, is available 
through both front and rear panel SWEEP 
OUTPUTISWEEP INPUT BNC connectors. 

1-27. STARTISTOP Mode 

1-28. The STARTISTOP frequency sweep mode, 
selected upon Instrument Preset, is indicated by 
yellow LEDs located above the selected operation 
pushbuttons. In this mode the Model 8350A 
sweeps up from the START frequency to the 
STOP frequency. START and STOP frequencies 
are indicated on the FREQUENCY LED dis- 
plays. START frequency or STOP frequency may 
then be changed through the use of the data entry 
controls. 

1-29. CW Mode 

1-30. When CW (~on t inuous  Wave) mode is 
selected, the instrument is tuned to a single 

frequency RF Output, indicated on the FRE- 
QUENCY LED display. CW mode operation is 
indicated by the yellow LED located above the 
CW pushbutton. CW frequency, when enabled, 
may be varied through the use of the data entry 
controls. When the SHIFT CW mode is selected, a 
0 to 10 volt sweep ramp will be output at the front 
and rear panel SWEEP OUTPUTISWEEP IN- 
PUT BNC connectors, even though the RF 
frequency is fixed in the CW mode. 

1-31. CF/AF Mode 

1-32. The CFIAF frequency sweep mode allows 
the instrument to sweep upward in frequency, 
symmetrically centered about a C F  (Center Fre- 
quency) setting. CFIAF sweep mode operation is 
indicated by the yellow LEDs centered above the 
CF  and AF  pushbuttons. C F  and AF frequencies 
may be individually varied through use of the data 
entry controls. STARTISTOP and CFIAF sweep 
modes may be interchanged without affecting the 
RF Output. When changing between CFIAF 
sweep mode and CW mode, the CW frequency 
and the Center Frequency (CF) are equivalent 

1-33. Frequency Marker Operation 

1-34. Five independent, continuously variable, 
amplitude or intensity markers are available to 
note significant points on the frequency sweep. 
Marker selection is indicated by a yellow LED 
located within each Marker pushbutton. Marker 
frequency is indicated on the FREQUENCY1 
TIME LED display. The frequency difference 
between any two markers can be displayed by the 
IMKRA function. A MARKER SWEEP function 
allows a frequency sweep using Marker 1 and 
Marker 2 as the STARTISTOP frequency limits 
while maintaining the original STARTISTOP 
values. For greater accuracy, marker frequencies 
can also be counted directly using the H P  Model 
5343A Microwave Frequency Counter. The sweep 
is momentarily stopped allowing the counter to 
measure the START, STOP, or activated marker 
frequency. 

1-35, Instrument State Storage 

1-36. Up to 9 different front panel settings can be 
stored and recalled in the Model 8350A via the 
SAVE n (n=l through 9) function. The ALT n 
function causes the RF Output to alternate on 
successive sweeps between the current front panel 
setting and the setting stored in the recalled 
memory location (n= 1 through 9). This allows the 
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Model 8350A to work in conjunction with the HP  
Model 8755 Frequency Response Test Set to allow 
two different measurements to be made simul- 
taneously by utilizing two different sweep widths 
andfor power levels. 

1-37. Modulation Characteristics 

1-38. The Model 8350A is capable of internally 
square wave modulating the RF Output at a 27.8 
kHz or 1 kHz (selected by an internal jumper) 
modulation frequency, as controlled by the front 
panel Square Wave Modulation pushbutton. The 
RF Output may also be AM or FM modulated by 
an external source via the Model 8350A Sweep 
Oscillator rear panel inputs. 

1 -39. Remote Programming (H P- 16) 

1-40. All front panel controls, except the line 
power switch, may be controlled or programmed 
remotely via the rear panel HP-IB interface 
connector. The Model 8350A can also output to a 
controller an instrument state message that com- 
pletely describes the current instrument status 
(sweep mode, trigger mode, etc.) and can supply 
the present numerical value of any function 
(sweep time, marker frequencies, power levels, 
STARTISTOP frequencies, etc.). 

1-41. Other Features 

1-42. The Model 8350A also provides RF output 
blanking during sweep retrace and rear panel 
positive and negative polarity display blanking 
outputs for retrace and bandswitching points of 
sweep. A rear panel PEN LIFT output generates a 
pulse which is coincident in time with the end- 
points of the sweep. A COUNTER TRIGGER 
output and STOP SWEEP input are also available 
on the rear panel to interface with the H P  Model 
5343A Microwave Frequency Counter. A 25-pin 
rear panel Programming Connector provides 
additional control of and information on the 
Model 8350A instrument state. A listing of pin 
configuration and signals on the Programming 
Connector is given in Figure 2-7. Output signals 
on the Programming Connector supplement 
other rear panel output signals such as display 
and RF blanking X-Y recorder penlift, and HP 
Model 8410B and HP Model j343A interface 
signals. Input signals on the Programming Con- 
nector affect the sweep status, display and RF 
blanking, penlift outputs, etc. 

1-43. To have a complete operating unit, the 
Model 8350A Sweep Oscillator must be used in 
conjunction with an RF plug-in unit which 
operates in the desired frequency range. The HP 
Model 83500 Series RF Plug-in units have been 
specifically designed for use with the Model 
8350A With the addition of the Model 1 1869A RF 
Plug-in Adapter, the HP Model 86200 Series RF 
Plug-ins may also be used with the Model 8350A 

1-44. OPTIONS 

1-45. Option 001, Nonvolatile Memory 

1-46. Option 001 instruments contain a battery 
pack (inserted in the battery holder with a battery 
hold down clamp) and a special A3 Micro- 
processor board. With Option 001 installed, the 
Model 8350A has a nonvolatile memory which 
retains the contents of all instrument state storage , 
registers, the current instrument state, and the HP- 
IB address. When fully charged, the batteries will 
retain a sufficient charge to hold the memory 
contents for approximately 20 days. The batteries 
are charged within the instrument and a full 
charge is maintained when the instrument LINE 
switch is ON. 

1-47. An Option 001 Battery Kit may be ordered 
for standard Model 8350A Sweep Oscillators to 
upgrade them to Option 001 capability by 
ordering HP Part Number 08350-60013. This kit 
contains a battery pack, a battery pack hold down 
clamp, and a special A3 Microprocessor board 
All other necessary wiring and hardware connec- 
tions have been made at the factory on all 
standard instruments. 

1-48. Option 400, 400  Hz AC Power 
Operation 

1-49. The standard Model 8350A requires that the 
ac power line frequency be 50 to 60 Hz. Option400 
allows the instrument to operate with a 400 Hz ac 
power line frequency. 

1-50. Option 907, Front Handles Kit 

1-51. Option 907, HP Part Number 5061-0089, 
contains a pair of front handles and the necessary 
hardware for mounting the handles to the Model 
8350A Refer to Section I1 of this Operating and 
Senrice Manual for a detailed description of this 
kit and instructions for installation. 
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1-52. Option 908, Rack Mount Kit 

1-53. Option 908, HP Part Number 5061-0077, 
contains a pair of flanges and the necessary 
hardware to mount the Model 8350A in an 
equipment rack with 482.6 mm (19 inches) hori- 
zontal spacing. Refer to Section I1 of this Oper- 
ating and Service Manual for a detatiled descrip- 
tion of this kit and instructions for installation. 

1-54. Option 909, Rack Mount/Front 
Handles Kit 

1-55. Option 909, HP  Part Number 5061-0083, 
contains one Option 907 Front Handles Kit and 
one Option 908 Rack Mount Kit (see descriptions 
in preceding paragraphs). Refer to Section I1 of 
this Operating and Service Manual for a detailed 
description of this kit and instructions for 
installation. 

1-56. Option 910,  Extra Operating and 
Service Manual 

1-57. The standard instrument is supplied with 
one Operating and Service Manual. Each Option 
910 provides one additional Operating and Service 
Manual. To obtain additional Operating and 
Service Manuals after initial shipment, order by 
manual part number, listed on the title page and 
rear cover of this manual. 

1-58. ACCESSORIES SUPPLIED 

1-59. Figure 1-1 shows the Model 8350A and the 
accessories supplied. The accessories include: 

One power cable. The power cable supplied 
depends upon the country of destination. 
Refer to Section I1 of this manual for HP Part 
Number information. 

Two 44-pin printed circuit board extenders. 
The HP  Part Number for each extender is 
08350-6003 1. These boards have keyed slots 
which allow them to be used in trouble- 
shooting various Model 83500 Series RF 
Plug-ins as well. 

One Model 1063 1 B HP-IB Cable. Length: 2m 
(6.6 ft). 

One fuse kir, containing two of each type of 
fuse used in the Model 8350A Refer to 

Section VI of this manual for HP Part 
Number information regarding individual 
fuses. 

1-60. Additional Accessory Kits (including the 2 
extender boards and the fuse pack) can be ordered 
as HP Part Number 08350-60020. 

1-61. EQUIPMENT REQUIRED BUT NOT 
SU PPLl ED 

1-62. To have a complete operating sweep oscil- 
lator, The Model 8350A Sweep Oscillator must 
have an RF plug-in unit installed. The H P  83500 
Series RF Plug-ins have been specifically designed 
for use with the Model 8350A. They provide 
calibrated output power levels, calibrated power 
sweeps, internal leveling and slope control and 
full HP-IB programmability. Economical use of 
the HP Model 86200 Series RF Pug-ins may be 
utilized with the Model 8350A with the addition of 
the HP Model 11869A RF Plug-in Adapter. The 
Model 11869A mounts at the rear of the Model 
86200 Series RF  Plug-in and provides the interface 
for signals and voltages from the Model 8350A to 
the RF plug-in. All of the Model 8350A standard 
operating features including HP-IB remote pro- 
gramming are available, however, specific RF 
plug-in functions (output power level, RF ordoff, 
etc.) cannot be controlled or remotely programmed 
by the Model 8350A mainframe. 

1-63. To use the HP-IB capabilities of the Model 
83504 a computing controller such as the HP 
9825 Desktop Computer or the HP 85 Personal 
Computer is needed. 

1-64. Service Accessories 

1-66. An Accessory Kit is supplied with the 
Model 83504 as shown in Figure 1-1. Additional 
Accessory Kits containing two 44-pin extender 
boards (HP Part Number 08350-6003 1, each) and 
a fuse package (containing two of each fuse used 
in the Model 8350A) may be obtained by ordering 
HP Part Number 08350-60020. 

1-67. In order to fully service all sections of the 
RF plug-in. it must be removed from the sweep 
oscillator mainframe. All electrical connections 
can be maintained through the use of an RF plug- 
in extender cable set The RF Plug-in Interface 
Connection(J2) is extended by one cable (HP Part 
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Number 08350-60034) and the Power Supply 
Interface Connection (53) is extended by another 
cable ( H P  Part Number 08350-60035) 

1-68. A Hex Balldriver (HP Part Number 8710- 
0523) is available to aid in removing the hold 
down plate hex screws from the front panel when 
repair is necessary. 

1 -69. Model 8 4 1  0 8 / 8 4 1 1  A Network 
Analyzer 

1-70. The Model 8350A Sweep Oscillator is 
compatible with the HP Model 8410B Network 
Analyzer system. The combination of the Model 
8410B Network Analyzer, the Model 8411A 
Frequency Convertor, and an appropriate display 
plug-in forms a phasemeter and a ratiometer for 
direct phase and amplitude ratio measurement on 
RF voltages. These measurements can be made on 
single frequencies and on swept frequencies from 
110 MHz to 18 GHz. Several RF plug-in units for 
the Model 8350A are capable of multi-octive 
sweeps in this range. The Model 8410B has an 
Auto-Frequency range mode which gives it the 
capability of automatically tracking the Model 
8350A Sweep Oscillator over octave and multi- 
octave frequency bands. Two interconnections to 
the Model 8350A are necessary to ensure that the 
Model 8410B will phase lock properly. The Model 
8410B Source Control Cable (HP 08410-60146) 
connects the Model 8410B rear panel SOURCE 
CONTROL connector to the Model 835OA rear 
panel PROGRAMMING CONNECTOR Addi- 
tionally, the sweep oscillator RF plug-in lV/GHz 
output connects to the Model 8410B rear panel 
FREQ REF INPUT. The Model 8410B Source 
Control Cable connector pins and signals are 
illustrated in Table 1-3. 

Table 1-3.  model 841 0B 

1-71.  Model 8 7 5 5  Frequency Response 
Test Set 

1-72. The Model 8350A Sweep Oscillator is 
compatible with the Model 8755 Frequency 
Response Test Set for broadband swept scalar 
measurements. The Model 8350A provides in- 
ternal 27.8 kHz square wave modulation of the RF 
output eliminating unnecessary cable connec- 
tions to the Model 8755 or the use of an external 
modulator. The Model 8350A can also produce 
alternate sweeps through use of the ALT n 
function which works in conjuction with the 
channel switching circuits in the Model 8755C. 
This permits Channel 1 on the Model 8755C to 
respond only to the Model 8350A current state and 
Channel2 to the alternate state. A single cable(HP 
Part Number 8 120-3 174) connects between the 
Model 8350A rear panel ALT SWP INTERFACE 
connector and the Model 8755C front panel ALT 
SWP INTERFACE connector. 

1-73.  Power Meters and Crystal Detectors 

1-74. Depending upon the RF plug-in unit used, 
the RF  output can be externally leveled using the 
HP Model 432 Power Meter or negative polarity 
output crystal detectors. Refer to the Operating 
and Service Manual of the specific RF plug-in 
used for detailed information on leveling systems 
that may be used with the Model 8350NRF Plug- 
in combination. 

NOTE 

The Model 435A and 436A Power Meters 
should not be used in Model 8 3 5 0 A  ex- 
ternal leveling systems. 

~. - 
Sol~rce Control Cable 

1-10 
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84108  Source Control Cable - HP Part Number 08410-60146 

Mnemonic 

L SSRQ 

SYNC TRG 

GND DIG 

8350A Connector Pin 
(25-pin D Type Male 

HP Part No. 1251-0063) 

18 

2 4 

19 

Description 

Low = Stop Sweep 
Request 

High = Synchronizing 
Trigger 

Digital Ground 

84108 Connector Pin 
(14-pin Micro Ribbon Male 

HP Part No. 1251-11142) 

7 

1 

11 

Wire 
Color Code 

905 

90 1 

90 
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Table 1-4. Recommended Test ~ ~ u i ~ m e n t l  ( 1  of 4) 

I Instrument I Critical Specifications I Recommended Model I 
Spectrum Analyzer 

Oscilloscope 

Display Mainframe 

Swept Amplitude 
Analyzer 

Detector 

Power Splitter 

Storage-Normalizer 

Digital Voltmeter 

Universal Counter 

Oscilloscope Probe 

Modulation Analyzer 

Power Meter 

Frequency Range: 0.01 to 22 GHz 
Residual FM: 1100 Hz 
Must have auxiliary I F  output when used 
with the H P  8901A Modulation Analyzer. 

Dual channel 
X vs. Y display mode 
Sensitivity: 50.1 pS/DIV 
Horizontal Sweep Rate: 10.1 pS/DIV 

Compatible with H P  8755C Swept Ampli- 
tude Analyzer and H P  8750A Storage- 
Nonnalizer 

Capable of transmission measurements 
Power Resolution: 10.25 dB/DIV 

Compatible with Swept Amplitude Analyzer 
Frequency Range: 0.01 to 12.4 GHz  
Power Range: -20 to +10 dBm 

Frequency Range: 0.01 to 12.4 GHz 
Output Port Tracking: 50.25 dB 
Maximum Input Power: >+20 dBm 

Compatible with Display Mainframe and 
Swept Amplitude Analyzer 

Accuracy: 10.005% 
Input Impedance: 210 M a  

Frequency Mode 
Frequency Range: 230  kHz 
Frequency Resolution: 5 10 Hz 

Time Period Mode 
Frequency Range: 220  kHz 
Resolution: I 5 0  pS 

1 : 1 General Purpose Probe 

(May be used in addition to Spectrum 
Analyzer) 
Frequency Range: Must cover auxiliary I F  
Output frequency of Spectrum Analyzer 
used 
Residual FM: 1 1 0  Hz 

Power Range: -20 to +10 dBm 
(No substitution when used for external 
power meter leveling). 
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Table 1-4. Recommended Test ~ ~ u i ~ m e n t l  (2 of 4) 

1-12 
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US& 

P 

P 

P 

P 

P 

P ,T 

P 

P 

P 

P 

Recommended Model  

HP 8478B 

HP 5343A 

HP 778D 

HP 779D 

HP 3400A 

HP 3312A 

HP 423B 

HP 11567A 

HP 11770B 

HP 8495A Option 890 

Instrument 

Thennistor Sensor 

Frequency Counter 

Directional Coupler 

Directional Coupler 

RMS Voltmeter 

Function Generator 

Crystal Detector 

Air Line Extension 
(2 required) 

RF Cable 

Step Attenuator 

Critical Specifications 

Frequency Range: 0.01 to 12.4 GHz 
Maximum SWR: 11.75 

Frequency Range: 0.01 to 12.4 GHz 
Sensitivity: 5-20 dBm 
Maximum Input Power. 2 0  dBm 
Frequency Accuracy: I 1  kHz 

Frequency Range: 0.1 to 2.0 GHz 
Nominal Coupling: 220 dB 
Maximum Coupling Variation: If 1 dB 
Minimum Directivity: 232 db 

Frequency Range: 2 to 12.4 GHz 
Mean Output Coupling: 220 dB 
Output Coupling Variation: 1 + 1  dB 
Minimum Directivity: 226 dB 

dB Range: -20 to -70 dBm 
(0 dBm = 1 mW into 600 Ohms) 
Frequency Range: 10 Hz to 10 MHz 
Accuracy: +5% of full scale 

Frequency Range: 0.1 Hz to 10 MHz 
Output Level: 10V p-p into 50 Ohms 
Output Level Flatness: 

S+3% from 10 Hz to 100 kHz 
<-+lo% from 100 kHz to 10 MHz 

Frequency Response: 0.01 to 12.4 GHz 
Maximum Input Power. 2100 mW 

Impedance: 50 Ohms 
Frequency Range: dc to 12.4 GHz 
Reflection Coefficient: 

0.018 +, 0.001 (times the frequency in 
GHz) 

Refer to Table 4-3 

Frequency Range: dc to 12.4 GHz 
Incremental Attenuation: 

0 to 70 dB in 10 dB steps 
CalibrationAccuracy: 520.1  dB at all steps 
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Table 1-4. Recommended Test .Fquipmentl (3  of 4) 
- 

1-13 
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- 
Instrument 

Attenuator 

Attenuator 

Attenuator 

Attenuator 

Adjustable Short 

Adjustable AC Line 
Transformer 

Line Voltage Monitor 

Frequency Meters 

Adapter 

Adapter 

Delay Line 
Discriminator 

Critical Specifications 

Attenuation: 3 dB & 0.5 dB 
Frequency Range: 0.01 to 12.4 GHz 
Maximum Input Power: 1+2O dBm 

Attenuation: 6 dB k 0.5 dB 
Frequency Range: 0.01 to 12.4 GHz 
Maximum Input Power. >+20 dBm 

Attenuation: 10 k 0.5 dB 
Frequency Range: 0.01 to 12.4 GHz 
Maximum Input Power. 1+20  dBm 

Attenuation: 20 k 0.5 dB 
Frequency Range: 0.01 to 12.4 GHz 
Maximum Input Power. L+20 dBm 

Frequency Range: 1.8 to 12.4 GHz 
Impedance: 50 f 1.5 Ohms 

Select to cover line voltage used 
100-120 volt 

220-240 volt 

To be used with above Adjustable AC Line 
Transformers 

120 volt Monitor 
240 volt Monitor 

Frequency Accuracy: 50.17% 
Calibration Increments: 1 2  MHz 
Select to cover Frequency range of 

RF plug-in 
0.96 to 4.2 GHz 
3.7 to 12.4 GHz 

APC-7 to Type N(m) 

APC-330 to Type N(m) 

Refer to Figure 1-3 

Recommended Model 

HP 849 1 B Option 003 

HP 8491 B Option 006 

HP 8491 B Option 010 

HP 849 1 B Option 020 

Maury ~ i c r o w a v e ~  
1953-2 

General ~ a d i o ~  
W5MTB 

General Radio 
W10HM73 

R C A ~ ~  20B 
RCA WV 503A 

HP 536A 
HP 537A 

HP 1 1525A 

hripheno16 
131-7018 

- 

u st9 

P 

P 

P 

P 

P 

P 

P 

P 
P 

P 
P 

P 

P 

P 
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Table 1-4. Recommended Test ~ ~ u i ~ m e n t l  (4 of 4) 
. 

1-75. RECOMMENDED TEST 
EQUIPMENT 

1-76. Equipment required for testing and adjust- 
ment of the instrument is listed in Table 1-4. Other 
equipment may be substituted if it meets or 
exceeds the critical specifications indicated in the 
table. 

use2 

T 

T 

T 

Instrument 

PC Board ~xtender' 

R F  Plug-in 
Extender Cable 

RF Plug-in 
Extender Cable 

1-77 .  HEWLETT-PACKARD INTERFACE 
BUS. (HP-IB) 

I ~ e f e r  to the Recommended Test Equipment list in the Operating and Service Manual of the RF plug-in used for a listing of 
equipment specifically relating to the RF plug-in used. Not all equipment included in this list is necessary for all RF 
plug-ins. 

2~=~er foxmance  Tesr A=Adjustments; T=Troubleshooting 

3 ~ a u r a y  Microwave Corp.. 8610 Helms Ave., Cucamonga, CA 91730 

4 ~ e n e r a l  Radio, 300 Baker Avenue., Concord, MA 01742 

~ R C A  Distribution & Special Products Div., Dept. EM, New Holland Ave., Lancaster, PA 17604 

6~rnphenol  North America, Bunker-Ramo Corp., RF Operations, 33 E. Franklin St., Danbury, CT 06810 

7 ~ w o  44-pin printed circuit board extenders and a fuse kit are included with the Model 8350AAccessory Kit Supplied (HP 
Part Number 08350-60020). Refer to Figure 1-1 in this manual. 

1-78. The Model 8350A is factory equipped with 

Critical Specifications 

44-pin, extends printed circuit boards 

Extends RF Plug-in Interface 
Connector (52) 

Extends RF Plug-in Power Supply 
Interface Connector (53) 

a remote programming interface using the 
Hewlett-Packard Interface Bus (HP-IB). This 
provides a remote operator with the same control 
of the instrument available to a manual (local) 
operator. Remote control is maintained by a 
system controller (desktop computor, computor, 
etc.) that sends commands or instructions to and 
receives data from the Model 8350A using the HP- 
IB. The HP-IB is Hewlett-Packards implemen- 
tation of the IEEE Standard488-1978. A complete 
general description of the HP-IB is provided in the 
manual entitled "Condensed Description of the 
Hewlett-Packard Interface Bus" (HP Part Num- 
ber 5940 1-90030. 

Recommended Model 

HP Part Number 
08350-6003 1 (each) 

HP Part Number 
08350-60034 

HP Part Number 
08350-60035 
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figure 1-3. Delay Line Discriminator 
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e 

4 I 

GA 1 

HP Part Number 

HP 11667A 

1250-1 250 

38503-20038 

1250-1200 

0960-045 1 

None 

1250-1 159 

Item 

I 

2 

3 

4 

5 

6 

Description 

Power Splitter 

Adapter:  Type N Male to SMA Female (2 required) 

Delay Line: >3 feet in length, SRiIA male connectors 

Adapter:  BNC Female to  Male SMA 

Mixer: Double Balanced 
1 to  12 GHz:  

R1-fG Electronics Part  No. DRil 1-12 
1 to  18 GI-lz: 

MlC Electronics Part No. Dhl 1-18 

RI 1G Elcctrunics Laboratories, Inc. 
Deer Park, NY 1 1729 

Adapter: SMA Male t o  SXtA Male 



Model 8350A Installation 

SECTION I I  
INSTALLATION 

2-2. This section provides installation instruc- 
tions for the Model 8350A Sweep Oscillator and its 
acccessories. This section also includes infor- 
mation about initial inspection and damage 
claims, preparation for use, and packaging, 
storage, and shipment 

2-7. The Model 8350A Sweep Oscillator requires 
a power source of 100,120,220, or 240 Vac, +5% to 
-lo%, 50 to 60 Hz, single-phase (50 to 400 Hz, 
single-phase for Option 400 instruments). Power 
consumption is approximately 270 volt-amps, 
depending upon the specific RF plug-in unit used. 

2-8. Line Voltage and Fuse Selection 
2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. 
If the shipping container or cushioning material is 
damaged, it should be kept until the contents of 
the shipment have been checked for completeness 
and the instrument has been checked mechani- 
cally and electrically. The contents of the ship- 
ment should be as shown in Figure 1-1. Pro- 
cedures for checking electrical performance are 
given in Section IV, Performance Tests, of this 
manual. If the instrument combination does not 
pass the electrical Performance Tests, refer to 
Section V, Adjustments, of this manual. If, after 
the adjustments have been made, the instrument 
combination still fails to meet specifications, refer 
to Section V, Adjustments, of the Operating and 
Service Manual for the RF plug-in being used. If a 
circuit malfunction is suspected, refer to trouble- 
shooting procedures in Section VIII, Service, of 
this or the RF plug-in manual. If the instrument 
does not pass the above electrical tests, if the 
shipment contents are incomplete, or if there is 
mechanical damage or defect, notify the nearest 
Hewlett-Packard office. If the shipping container 
is damaged, or if the cushioning material shows 
signs of stress, notify the carrier as well as the 
Hewlett-Packard office. Keep the shipping 
materials for carrier's inspection. The HP office 
will arrange for repair or replacement without 
waiting for claim settlement 

2-5. PREPARATION FOR USE 

2-6. Power Requirements 

2-9. Figure 2-1 illustrates the line voltage selec- 
tion card and fuse location in the Power Line 
Module on the rear panel of the Model 8350k 
Select the line voltage and fuse as follows: 

a. Measure the ac line voltage. 

b. Refer to Figure 2-1. At the instrument rear 
panel power line module, select the line 
voltage (100, 120, 200, or 220 volts) closest to 
the voltage you measured in step a. Note the 
available line voltage must be within +5% or 
-10% of the line voltage selection as shown 
in Table 2-1. If it is not, you must use an 
autotransformer between the power source 
and the Model 8350k 

Table 2-1. Line Voltage/F~ise Selection 
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Fuse/ 
HP Part Number 

4.OA 
21 10-0055 

4.OA 
2 1 10-0055 

2.OA 
2 1 10-0002 

2.OA 
2 1 10-0002 

Measured 
ac Line Voltage 

90 to 105 volts 

108 to 126 volts 

198 to 23 1 volts 

216 to 252 volts 

PC Selector 
Board Position 

100 

120 

220 

340 



Installation Model 8350A 

c. Make sure the correct fuse is installed in the 
fuse holder. The required fuse rating for each 
line voltage is indicated in Table 2-1 and 
below the power line module on the rear 
panel of the Model 8350A 

To prevent damage to  the instrument, 
make the correct line voltage and fuse 
selection before connecting line power to  
the instrument. 

2-10. Power Cable 

2-1 1. In accordance with international safety 
standards, this instrument is equipped with a 
three-wire power cable. When connected to an 
appropriate power line outlet, this cable grounds 
the instrument cabinet Table 2-2 shows the styles 
of plugs available on power cables supplied with 
HP instruments. The H P  Part Numbers for the 
plugs are part numbers for the complete power 

cables. The type of power cablelplug shipped with 
the instrument depends upon the country of 
destination. 

Before switching on this instrument, be 
sure that only the specified power cable is 
used. The instrument is provided wi th  a 
three-wire power cord which grounds the 
instrument cabinet. This power cord 
should only be inserted in a socket outlet 
provided wi th  a protective earth contact. 
This protective action should not be 
negated by the use of an extension cord 
(power cable) without a protective con- 
ductor (ground). Grounding one conduc- 
tor of a two-conductor outlet is not suf- 
ficient protection. 

2-12. The offset pin of the three-prong connector 
is the grounding pin. When operating the Model 
8350A from a two-contact outlet, the protective 
grounding feature may be preserved by using a 
three-prong to two-prong adapter (USA connec- 
tors only, H P  Part Number 1251-0048) and 
connecting the green wire of the adapter to ground 
-. . 

RECEPTACLE FOR PRIMARY POWER CORO 

SELECTION OF OPERATING VOLTAGE 

1. SLlOE OPEN POWER MOOULE COVER OOOR 
AN0 PULL FUSE-PULL LEVER TO LEFT TO 
REMOVE FUSE. 

2. PULL OUT VOLTAGE-SELECTOR PC BOARD. 
PC SELECTOR BOAR0 SHOWN POSiTlONEO POSITION PC BOARD SO THAT VOLTAGE 
FOR 1151120 VAC POWER LINE. 

/ 
/ NEAREST ACTUAL LINE VOLTAGE LEVEL 

WILL APPEAR IN MODULE WINOOW. PUSH 
BOARO BACK INTO ITS SLOT. 

3. PUSH FUSE-PULL LEVER INTO ITS NORMAL 

ODULE WINOOW. RIGHT-HAND POSITION. 
4. CHECK FUSE TO MAKE SURE I T  IS OF COR- 

RECT RATING AND TYPE FOR INPUT AC 
LlNE VOLTAGE. FUSE RATINGS FOR DIF- 
FERENT LlNE VOLTAGES ARE INOICATED 
BELOW POWER MOOULE. 

5. INSERT CORRECT FUSE IN  FUSEHOLOER. 

Figure 2-1. Power Line Module 
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Table 2-2. A C  Power Cables Available 

Installation 

2-3 
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Cable 
Length 

(inches) 

90 
90  

79  
8 7 

79 
79 

80 
80 
36 
80 
8 0  
3 6 

79  

Cable 
Color 

Mint Gray 
Mint Gray 

Gray 
Gray 

Mint Gray 
MintGray 

Black 
Black 
Black 

Jade Gray 
Jade Gray 
Jade Gray 

Gray 

For Use 
In  Country 

United Kingdom, 
Cyprus, Nigeria, 
Rhodesia, 
Singapore 

Austrailia, 
New Zealand 

East and West 
Europe,Saudi 
Arabia, Egypt 
So. Africa, India 

(unpolarized in 
many nations) 

United States, 
Canada, 
Japan (1 00V or 
200V). 
Mexico, 
Philippines, 
Taiwan 

Switzerland 

United States, 
Canada 

Plug Type 

250V 

0 0 

250V 

250V 

125V 

fi 
250V 

E 

250V 

0 

D 

0 
6 

0 
4 

7 
2 

5 
5 
7 
1 
6 
2 

3 

6 

Cable 
H P P a r t  
Number 

8120-1 351 
8120-1703 

8120-1 369 
81110-0696 

8120-1689 
8120-1692 

8120-1 348 
8120-1398 
81 20-1754 
8120-1 378 
8120-1521 
8120-1 676 

8120-2104 

8120-0698 

220V 

250 V 

Plug 
Description 

Straight*BS1363A 
90" 

Straight*NZSS198/ASCll2 
90" 

Straight*CEE7-Y11 
90" 

Straight*NEMAj-ljP 
90" 
Straight*NEMAS-l5P 
Straight*NEMAS-15P 
90" 
Straight*NEhfAS-l5P 

Straigkt*SEVlOll 
1959-24507 
Type 12 

Straight*NEMA6-l5P 

*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for 
complete cable including plug. 

E = Earth Ground: L = Line; N = Neutral 

81 20-1957 
8120-2956 

81 20-1 860 

2 
3 

6 

Straight*DHCK 107 
90" 

Straight *CEE22-VI 
(Systems Cabinet 
use) 

79 
79  

Gray 
Gray 

Denmark 
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2- 13. H P- I B Address Selection 

The HP- IB address switch is set with the 
top cover removed from the Model 
8350A. Prior to setting the H P-I B address 
switch, the LINE switch should be set to 
OFF and the power cord should be dis- 
connected from the ac power source for 
maximum safety. Capacitors inside the 
instrument may still be charged even 
when the instrument is disconnected 
from its ac power source. Use caution 
when setting the HP-I B address switch to 
avoid touching assemblies or components 
within the instrument other than the H P- 
IB address switch. 

the Model 8350A by a 5-segment address switch 
A8S1, located on the A8 HP-IB Interface assem- 
bly, as shown in Figure 2-2. A diagram of A8S1 is 
given in Figure 2-3. Each of the 5 switches corres- 
ponds to one of the digits of the 5-digit binary 
equivalent of the address, as shown in Table 2-3. 
A8S1 switch A1 corresponds to the Least Signifi- 
cant Bit (LSB) of the binary address and switch A5 
corresponds to the Most Significant Bit The HP- 
IB address can be modified by a front panel 
SHIFT function. 

2-15. Thirty-one different address codes are 
available (decimal 0 to 30). The Model 8350A is 
shipped from the factory preset to binary address 
"1001 1" (decimal 19), as shown in Figure 2-3. In all 
standard Model 8350A instruments, the HP-IB 
address will be read by the processor from the HP- 
IB address switch A8S1 upon initial power on 
only. This HP-IB address will remain in effect 
until the address is changed by modifying the 
A8S1 switch pattern (and turning the LINE switch 

2-14. When the Model 8350A is used under OFF and ON) or by resetting the address through 
remote control with the HP-IB, the controller on the front panel SHIFT LOCAL function. The HP- 
the bus refers to the Model 8350A by an HP-IB IB address can be .: .... ..:.:.~.~...M. read .ll.. directly ............... ........ ....:. from the front 
"address". The Model 8350A is differentiated from panel by pressing ............._..____. h :.:.. E:X,. ................... The current HP- 
any other instrument on the bus by its own unique IB address is then displayed in decimal form on 
address. This HP-IB address is initially preset in the FREQUENCYITIME display. If the HP-IB 

A8S1 
HP-IB 
ADDRESS 
SWITCH 

- -  --- 
- - -- - --- . ,  " -  e 

-- . -7 

Figure 2-2. Location o fA8SI  HP-IB Address Switch 
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Model 8350A Installation 

address must be changed from that which is manual further information on Option 001 
displayed, enter the new decimal equivalent of the instruments. 
desired HP-IB address and press ;ajEa to termi- 
nate the entry. The FREQUENCYITIME display 2-17. HP-IB address labels are available by 
should now display the new HP-IB address. This ordering HP Part Number 7120-6835 (each). (See 
address will remain in effect until the Model Figure 2-4). These labels allow easy reference to 
8350A LINE switch is turned OFF. When the the HP-IB address of each system component. 
instrument LINE switch is set to ON once again, 
the HP-IB address will revert back to the A8S1 
address switch setting. An INSTRUMENT 
PRESET command will not modify the current 
HP-IB address setting. 

2-16. Option 001 Model 8350A instruments 
contain a battery supported memory and a special 
A3 Microprocessor board. The battery option 
allows the instrument memory to retain the 
assigned HP-IB address when the instrument is Figure 2-4. HP-IB Address Label 
turned off, regardless of the A8Sl address switch 
setting. Upon initial power on. the HP-IB address 
will need to be set to the desired code through the 
front panel SHIFT LOCAL function. The address 2-1 8. 1 1869A Switch Settings for H P 
will be retained as long as the battery is charged to 86200 Series RF Plug-ins 
a sufficient level. Refer to the Battery Operation 
(Option 001) paragraph in this section of the 2-19. The identification switch on the Model 

- 
toward 
rear o f  

L O G I C  "1" 
(OPEN) 

L O G I C  "0" 
( G R O U N D )  

A 1 A2 A3 A4 A5 
( LSB)  (MSB)  

~ i ~ u r e  2-3. A8SI HP-IB Address Switch 

Scans by Artekhledia O 2006 



Installa tion Model 8350A 

Table 2-3. HP-IB Address Codes 

11869 RF Plug-in Adapter must be preset when 
using the adapter with HP 86200 Series RF Plug- 
ins in the Model 8350A. The setting of the 
identification switch is interrogated at power on, 
when the 8350A INSTR PRESET button is 
pressed, or when an HP-IB Instrument Preset 
("IP") command is received. If the identification 

- switch is set incorrectly, the STARTISTOP fre- 
quencies will be in error. Refer to Section 11, 
Installation. of the Model 11869A Operating and 
Service Manual for instructions to properly set the 
identification switch. 

2-20. Internal Square Wave Modulation 
Frequency Selection 

Address 

Listen 

SP 
I 
, 
# 
$ 

76 
& 

( 
1 
* 
t 

- 

I 
0  
1  
2  
3 

1 
5 
6 
7  
8 

9 

< 
- - 

> 

2-21. Internal square wave modulation is avail- 
able at all sweep speeds on the Model 8350A 
Internal square wave modulation is selected by 
the front panel fl MOD pushbutton. Modu- 
lation frequency is selectable by an internal 
jumper to be either 27.8 kHz (preset at the factory 
for use with Model 8755 Swept Amplitude 
Analyzer systems) or 1 kHz. Refer to Section V 
Adjustments in this manual for detailed infor- 

A8S1 Address Switch Settings 

(MSB) (LSB) 
A 5  A 4  A 3  A 2  A 1  

0 0 0 0 0  
0 0 0 0 1  
0 0 0 1 0  
0 0 0 1 1  
0 0 1 0 0  

0 0 1 0 1  
0 0 1 1 0  
0 0 1 1 1  
0 1 0 0 0  
0 1 0 0 1  

0  1 0  1 0  
0 1 0 1 1  
0 1 1 0 0  
0 1 1 0 1  
0 1 1 1 0  

0 1 1 1 1  
1 0 0 0 0  
1 0 0 0 1  
1 0 0 1 0  
1 0 0 1 1  

1 0 1 0 0  
1 0 1 0 1  
1 0 1 1 0  
1 0 1 1 1  
1 1 0 0 0  

1 2 0 0 0  
1 1 0 1 0  
1 1 0 1 1  
1 1 1 0 1  
1 1 1 0 1  

1 1 1 1 0  

Characters 

Talk 

@ 
A 
B 
C 
D 

E 
F 
G 
H 
I 

J 
K 
L 
M 
N 

0 
P 
Q 
R 
S 

T 
u 
V 
W 
X 

Y 
Z 
[ 
1 
1 
A 
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Address 

Decimal 
Equivalent 

0  
1  
1  
3 
4  

5  
6  
7  
8 
9  

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

2  0  
2 1  
22 
3 3 
24 

2  5  
2  6 
2  7  
28 
29 

3 0  
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Figure 2-5. HP-IB Connector Signals and Pin Configzlration 
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- 

HP-I6 CONbIECTOR J4 
(as viewed from rear of instrument) 

L D A V  - - _ _ _ _  
18 - P I 0  TWISTED PAIR W I T H  6 

LNRFO ' PIO TWISTED PAIR W I T H  7 GROUNDED NEAR 

P I 0  TWISTED PAlR W l T H  8 

P I 0  TWISTED PA1 R W l T H  9 

P I 0  TWISTED PAlR W l T H  10 

P I 0  TWISTED PAlR W l T H  11 

S IGNAL GROUND 

(CONNECTED T O  
E A R T H  GROUND)  

HP-18 Logic Levels: 
True (low) State G0.8 Vdc; False (high) State >+2.4 Vdc. 

Mnemonic 

L ATN 

L DAV 

L Dl01 thru 8 

L EOI 

L IFC 

L NDAC 

L NRFD 

L REN 

L SRQ 

MNEMONICS TABLE 

Description 

LOW = Attention control line 

LOW = Data Valid Control line 

LOW = Data Input/Output lines 

LOW = End Or ldentify control line 

LOW = Interface Clear control line 

LOW = Data Not Accepted control line 

LOW = Not Ready For Data control line 

LOW = Remote Enable control line 

LOW = Service Request control line 
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mation on how to select and adjust the internal 
square wave modulation frequency. 

2-22. RF Plug-in Configuration Switch 

2-23. Each RF plug-in may have a configuration 
switch which must be preset prior to operation in 
the Model 8350A This is a multiple switch with 
individual switches that correspond to various RF 
plug-in functions such as FM sensitivity selection. 
FM modulation input coupling selection (direct 
coupled or cross-over), RF power level at instru- 
ment power on, and Option 002 Step Attenuator 
operation. Refer to the Operating and Service 
Manual of the specific RF plug-in used for detail- 
ed information on the configuration switch. 

2-24. Interconnections 

2-25. There are two RF plug-in interconnections 
on the Model 8350A Sweep Oscillator mainframe. 
These are the RF Plug-in Interface Connector (52) 
and the Power Supply Interface Connector (53). 52 
and 53 are visible at the rear of the RF plug-in 
channel. A complete listing of pins and the 
associated signals and voltages for these con- 
nectors are listed on the overall instrument Wiring 
List in Section VIII, Service, of this manual. 

2-26.  Mating Connectors 

2-27. All of the externally mounted connectors 

on the Model 8350A are listed in Table 2-4. 
Opposite each mainframe connector is an in- 
dustry identification, the HP part number of a 
mating connector, and the part number of an 
alternate source for the mating connector. For HP 
part numbers of the externally mounted con- 
nectors themselves, refer to Secti0.n VI, Replace- 
able Parts, of this manual. 

2-28.  H P- I B Interface Connector and 
Cables 

2-29. The HP-IB Interface Connector 54, located 
on the rear panel of the Model 8350A, allows the 
sweep oscillator to be connected to any other device 
on the HP-IB Interface Bus. A complete illustra- 
tion of pin configuration and signals on the HP-IB 
Interface connector is given in Figure 2-5. 

2-30. All instruments on the HP-IB Interface 
Bus are interconnected by HP-IB Interface 
Cables. One Model 1063 1 B HP-IB Interface Cable 
is supplied with the Model 8350A A list of the 
available HP-IB Interface Cables and their part 
numbers is given in Figure 2-6. As many as 15 
instruments can be connected in parallel on the 
HP-IB Interface Bus. To achieve design per- 
formance on the bus, proper voltage levels and 
timing relationships must be maintained. If the 
system cable is too long or if the accumulated 
cable length between instruments is too long. the 
data and control lines cannot be driven properly 
and the system may fail to perform. Therefore, the 
following restrictions must be observed: 

Figure 2-6. HP-IB Inte$ace Cables Available 
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HP-I8 Cable 
Part Numbers 

HP 10631A 
HP 10631B 
HP 10631C 
HP 10631D 

Lengths 

1 m (3.3 ft.) 
2 m (6.6 ft .) 
4 m (13.2ft.) 

0.5 m (1.6 ft.) 
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Table 2-4. Model 83SOA Mating Connectors 

Installation 

- 

2-9 
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Connector 

Alternate Source 

Specialty Connector 
25-P118-1 

Arnphenol 
57-30240 

Specialty Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

Speciality Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

Specialty Connector 
25-P118-1 

ITT Cannon 
DBM-25P 

Switchcraft 
TA-3F 

and pin configuration 
are given in Figure 2-5. 

** A 1219 mm (48") cable assembly with a Switchcraft TA-3F Audio 3-Pin connector on each end is supplied with the 
Model 8755C Swept Amplitude Analyzer as the Alternate Sweep Interface Cable. The complete cable may be ordered 
separately as HI? Part Number 8 120-3 174. 

Mating 

HP Part Number 

125 1-0256 

1251-0293 

1250-0256 

1250-0256 

1250-0256 

1250-0256 

1250-0256 

1250-0256 

1250-0256 

1250-0256 

125 1-0063 

no HP Part Number 

-- pp -~~ -- 

Interface connector J4  signals 

8350A 

Connector Name 

J1 SWEEP OUTPUT/ 
SWEEP INPUT 
(front panel) 

54 HP-IB INTERFACE BUS* 

J5 POS Z BLANK 

J6 NEG Z BLANK 

J7 PEN LIFT 

J8 SWEEP OUT/IN 
(rear panel) 

J9 CNTR TRIG 

J 10 STOP SWEEP 

J 1 1 FM INPUT 

512 AM INPUT 

J 13 PROGRAMMLNG 
CONNECTOR 

J14 ALT SWP 
INTERFACE** 

*Refer to Figure 2-6 for HI?-IB 

Connector 

Industry Identification 

BNC 

24-Pin Micro Ribbon 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

BNC 

25-Pin D Series 

Audio 3-Pin Connector 

Interface Cable information. HP-IB 
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a. With two instruments in a system, the cable 
length must not exceed 4 meters (12 feet). 

b. When more than two instruments are con- 
nected on the bus, the cable length to each 
instrument must not exceed 2 meters (6 feet) 
per unit. 

c. The total cable length between all units 
cannot exceed 20 meters (65 feet). 

2-31. Programming Connector 

2-32. The Programming Connector 513 on the 
rear panel of the Model 8350A provides digital 
control of display functions and sweep oscillator 
Step Up control. Figure 2-7 gives a description of 
all pins and signals available on the Programming 
Connector. When the Model 8410Bl8411A Net- 
work Analyzer is used with the Model 8350A the 
Model 8410B Source Control Cable (HP Part 
Number 08410-60146) connects the Model 8410B 
rear panel SOURCE CONTROL and the Model 
8350A rear panel PROGRAMMING CON- 
NECTOR Additionally, the sweep oscillator RF 
plug-in 1VIGHz output connects to the Model 
8410B rear panel FREQ REF INPUT to insure 
that the Model 8410B phase locks with the sweep 
oscillator properly when sweeping octave or 
multi-octave bands. The Model 8410B Source 
Control Cable connector pins and signals are 
illustrated in Table 1-3 of this manual. 

2-33. Operating Environment 

2-34. Temperature. The instrument may be 
operated in temperatures from 0°C to +55"C. 

2-35. Humidity. The instrument may be 
operated in environments with humidity from 5% 
to 80% relative at +25"C to +40°C. However, the 
instrument should also be protected from temper- 
ature extremes which cause condensation within 
the instrument 

2-36. Altitude. The instrument may be 
operated at altitudes up to 4572 meters (approxi- 
mately 15,000 feet). 

2-37. Cooling. Clearances for ventilation 
should be at least 10 cm (4 inches) at the rear of the 
cabinet and 7.6 cm (3 inches) at the sides. The 
clearances provided by the plastic feet in bench 
stacking and the filler strips in rack mounting are 
adequate for the top and bottom cabinet surfaces. 
A diagram illustrating the path for cooling airflow 

generated by the rear panel fan is given in Figure 
2-8. Insure that the air intake and exhaust venting 
holes are not obstructedwithin the limits shown in 
Figure 2-8. 

2-38. Installation Instructions 

2-39. To operate as a completely functional 
sweep oscillator, the Model 8350A Sweep Oscil- 
lator must have an RF plug-in unit installed. To 
install an HP 86200 Series RF plug-in (coupled to 
a Model 11869A RF Plug-in Adapter) in the 
Model 835OA refer to Section 11, Installation, in 
the Model 11869A Operating and Service Manual. 
To install an  H P  83500 Series RF plug-in unit into 
the Model 8350A mainframe: 

a. Set the Model 8350A mainframe LINE 
switch to OFF. 

b. Remove all connectors and accessories from 
the front and rear panel connectors to 
prevent them from being damaged 

c. Position the RF plug-in unit latching handle 
in the fully raised position. The latching 
handle should spring easily into the raised 
position and be held by spring tension. 

d Insure that the mainframe RF  plug-in 
channel is clear, align the RF unit in the 
channel and slide it carefully into place 
towards the rear of the channel. It should 
slide easily without binding. 

e. The drawer latch handle slot will engage with 
the locking pin just before the RF plug-in is 
fully seated in position. 

f. Press the latch handle downward, while still 
pushing in on the RF  plug-in, until the 
drawer latch is fully closed and the front 
panel of the RF plug-in is aligned with the 
mainframe front panel. 

2-40. Bench Operation 

2-41. The instrument cabinet has plastic feet and 
a foldaway tilt stand for convenience in bench 
operation. The tilt stand inclines the instrument 
for ease of operating the front panel controls and 
to allow the RF plug-in to be removed easier. The 
plastic feet provide clearance for air circulation 
and make the instrument self-aligning when 
stacked on other Hewlett Packard full rack-width 
modular instruments. 
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Figzlre 2- 7. Programming Connector Signals and Pin Co njig~lration 
2-1 1 

1 

PROGRAMMING CONNECTOR J13 
(as seen from rear panel) 
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Logic Levels:* 

Low G0.8 Vdc 
High 2 2.4 Vdc 

Control of input lines can 
be accomplished by contact 
closure to  ground for a 
logic low level and open 
circuit for a logic high level. 

' 

lo 

l 1  

" 

13 

In IOut  

OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 
OUTPUT 
INPUT 
INPUT 
OUTPUT* 
OUTPUT 

OUTPUT 
INPUT 
OUTPUT 
OUTPUT 
INPUT 

INPUT 
OUTPUT 
INPUT 
OUTPUT 
OUTPUT 

\ 0 ,  

O 0 1 4  

O 0 1 5  

O 0 1 6  

O 0 1 7  

O 
0 1 8  O 
0 1 9  ' O  
0 2 0  

0 2 1  

0 2 2  
O 0 O 0 
O 0 
0 

* OPEN COLLECTOR OUTPUT 

Description 

NO CONNECTION 
LOW = MARKER PULSE 
LOW = PENLIFT REQUEST 
ALTERNATE SWEEP 1 
LOW = STOP FORWARD SWEEP REQUEST 
+5 VOLTS (100 ma MAX) 
LOW = RF BLANK 
LOW = RF BLANK REQUEST 
HIGH = EXTERNAL TRIGGER SWEEP 
HIGH = PENLIFT 
LOW = PEN MUTE FOR X-Y RECORDER 
NO CONNECTION 
NO CONNECTION 
LOW = BLANKING PULSE 1 
LOW = MARKER REQUEST 
LOW = RETRACE STROBE 
LOW = ALTERNATE SWEEP ENABLE 
LOW = STOP SWEEP REQUEST 
DIGITAL GROUND 
LOW = BLANKING PULSE REQUEST 
LOW = COUNTER TRIGGER 
LOW = STEP ADVANCE 
LOW = PENLIFT 
HIGH = SYNCHRONIZING TRIGGER 
NO CONNECTION 

Pin 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
7 1 
22 
2 3 
24 
2 5 

23 

24 

25 

Mnemonic 

L MP 
L PLRQ 

ALT 1 
L SFSRQ 
+5 VA 
L RFB 
L RF BRQ 

EXT TRG 
PL 

L MUTE 

L BPI 
L MRKQ 
L RTS 
L ALTE 
L SSRQ 

GND DIG 
L BPRQ 
L CNTR 
L STPADV 
L PL 

SYNC TRG 
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2-42. Front Handles (Option 907) 

When installing front handles and rack 
mount kits, insure that the correct screws, 
specified in the installation figures i n  this 
section of the manual, are used. Use of a 
screw which is longer than the specified 
length may result in  damage t o  internal 
components located behind the screw 
mounting holes in the instrument. 

2-43. Instruments with Option 907 contain a 
Front Handle Kit. This kit supplies the necessary 
hardware and installation instructions for mount- 
ing two front handles on the instrument. Instal- 
lation instructions are also given in Figure 2-9. 

Additional Option 907 Kits may be ordered as HP 
Part Number 5061-0089. 

2-44. Rack Mounting (Option 908) 

2-45. Instruments with Option 908 contain a 
Rack Mount Kit. This kit supplies the necessary 
hardware and installation instructions for prepar- 
ing the instrument to mount on an equipment 
rackwith482.6 mm(19 inches) support spacing. In- 
stallation instructions are also given in Figure2-10. 
Additional Option 908 Kits may be ordered as HP 
Part Number 5061-0077. 

2-46. Rack Mounting with Front Handles 
(Option 909) 

2-47. Instruments with Option 909 contain a 

10 CM. 
A 6 B 1 A7 A 8  HP-IB 

TRANSFORMER 

A4SCALING 
AND M A R K E R S  

PROCESSOR 

Figure 2-8. :Model 8350A Ventilation Clearances and Ai flow 

2-1 2 
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INSTALLATION INSTRUCTIONS: 

1. REMOVE SIDE T R I M  STRIPS a. 
2. ATTACH FRONT HANDLE ASSEMBLY @ WITH THREE 8-32 x 3/8 SCREWS @ PER SIDE. 
3. PRESS FRONT HANDLE T R I M  @ I N  PLACE. 

Figure 2-9. Option 907 Front Handles Kit 

2-13 

OPTION 907 (HP Part No. 5060-0089) CONTENTS 

Scans by Artekhledia O 2006 

l tern 

2 
3 
4 

C 
D 

6 
9 

Description 

Front Handle Assembly 
88-32 x 318 Screw 

I 

Qty. 

2 
6 
2 Front Handle Trim 

HP Part No. 

5060-9899 
25 10-0195 
5020-8896 
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Figure 2-1 0, Option 908 Rack iMoiint Kit 
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INSTALLATION INSTRUCTIONS: 

1. REMOVE SIDE TRIM STRIPS @ . 
2. ATTACH RACK MOUNT FLANGE @ WITH 8-32 x 318 SCREWS @ . 
3. REMOVE FEET AND TILT STANDS @ BEFORE RACK MOUNTING. THIS ALSO REMOVES IN- 

FORMATION CARD TRAY @ . TO RETAIN USE OF INFORMATION CARDS, 0 0  NOT REMOVE 
FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2CM (314 INCH) BELOW IN- 
STRUMENT TO ACCOMODATE THE TRAY (NO FILLER STRIP IS PROVIDED.) 

OPTION 908 (HP Part No. 5061-0077) CONTENTS 

Item 

2 
3 

. 

Qty. 

2 
6 

HPPartNo. 

5020-8862 
25 10-09 13 

C 

7 
9 

Description 

Rack Mount Flange 
#-32 x 318 Screw 
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INSTALLATION INSTRUCTIONS: 

1. REMOVE SIDE TRIM STRIPS a . 
2. ATTACH RACK MOUNT FLANGE @ AND FRONT HANDLE ASSEMBLY @ WITH THREE 

8-32 x 518 SCREWS @ PER SIDE. 
3. REMOVE FEET AND T ILT  STANDS @ BEFORE RACK MOUNTING. THIS ALSO REMOVES 

INFORMATION CARD TRAY @ . TO RETAIN USE OF INFORMA'TION CARDS, DO NOT RE- 
MOVE FEET, AND WHEN RACK MOUNTING. ALLOW APPROXIMATELY 2CM (314 INCH) BELOW 
INSTRUMENT TO ACCDMODATE THE TRAY. (NO FILLER STRIP IS PROVIDED.) 

O P T I O N  909 (HP  Part No. 5061.0083) C O N T E N T S  

Figure 2-1 I .  Op t ion  909 Rack ! M o ~ ~ n t  Kit wi th  Handles 

2 
3 
4 
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C HPPar t  No. l tern 

2 
2 
6 

Description Qty. 

5020-8874 
5060-9899 
25 10-0 194 

1 
6 
8 

Rack Mount Flange 
Front Handle Assembly 
#-32 x 518 Screw 
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FOAM PADS - TOP CORNERS; BOTTOM CORNERS 
CARTON - INNER 
BARS - SHIPPING, NYLON 
SCREW - FOR ATTACHING SHIPPING BARS 
CARTON - OUTER 
SIDE PADS - CORRUGATED CARDBOARD 
SLEEVE - FOR MANUAL PROTECTION 
POLY BAG - TO COVER INSTRUMENT (NOT SHOWN) 

l tern 

Figure 2-1 2. Packaging for Shipment  using Factory Packaging hlaterials 

3-1 6 
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Q ~ v  HP Part No. C Description 
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*Refer to Figure 2-5 for Part Numbers of Shipp~ng Bars and Screws. 

Figure 2-13. Preparation of Instrument for Shipment 
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Installation Model 8350A 

Rack Mount Kit with Front Handles, a combi- 
nation of the Option 907 Kit and the Option 908 
Kit This kit supplies the necessary hardware and 
installation instructions for preparing the instru- 
ment to mount on equipment rack with 482.6 mm 
(19 inches) support spacing, with the addition of 
front handles. Installation instructions are also 
given in Figure 2-1 1. Additional Option 909 Kits 
may be ordered as H P  Part Number 5061-0083. 

2-48. Battery Operation (Option 001) 

2-49. Instruments with Option 001 contain a 
battery pack (inserted in the battery holder with a 
battery hold down clamp) and a modified A3 
Microprocessor board. With'Option001 installed, 
the instrument has a nonvolatile memory which 
retains the contents of all instrument state storage 
registers, the current instrument state, and the HP- 
IB address. When shipped from the factory, the 
batteries are fully charged. The batteries will 
retain a sufficient charge to hold the memory 
contents for approximately 20 days from the date 
at which they were fully charged. The batteries are 
charged within the instrument, and a full charge is 
maintained at a11 times when the instrument 
LINE switch remains ON. The batteries do not 
charge when the instrument LINE switch is OFF. 
When fully discharged, the batteries will typically 
take approximately 33 hours to obtain a full 
charge. Allow the instrument to be on  for at least 
24 hours when new or when the instrument has 
been turned off for a sufficiently long enough 
period of time that the batteries might have 
become discharged to a level where memory 
contents may have been lost. Additional Option 
001 Battery Kits may be ordered for the Model 
8350A to upgrade a standard instrument to an 
Option 001 instrument by ordering H P  Part 
Number08350-60013. This Option 001 Battery Kit 
contains a battery pack, a battery pack hold down 
clamp, and a special A3 Microprocessor board 
All other necessary wiring and hardware con- 
nections have been made at the factory on all 
standard instruments. Refer to Section VI Re- 
placeable Parts in this manual for information 
and part numbers required to order individual 
battery packs. 

2-56. Other Packaging. The following 
general instructions should be used for repack- 
aging with commercially available packaging 
materials: 

a. Wrap the instrument in heavy paper or 
plastic. If shipping to a Hewlett-Packard 

Office or Service Center, attach a tag indi- 
cating the type of service required, return 
address, model number, and full serial 
number. 

b. Use a strong shipping container. 

c. Use enough shock-absorbing material 
around all sides of the instrument to provide 
a firm cushion and to prevent movement 
inside the container. Protect the control 
panel with cardboard. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to 
assure careful handling. 

f. In any correspondence, refer to the instru- 
ment by model number and full serial 
number. 

2-50. STORAGE AND SHIPMENT 

2-51. Environment 

2-52. The instrument may be stored or shipped 
in environments within the following limits: 

Temperature. . . . . . . -40°C to +75"C 
Humidity. . . . 5% to 95% relative at 0' 

to +40°C 
Altitude. . . . . . . . . Up to 15240 meters 

(approximately 50,000 feet) 

2-53. The instrument should also be protected 
from temperature extremes which may cause 
condensation in the instrument. 

2-54. Packaging 

2-55. Original Packaging. Containers and 
materials identical to those used in factory pack- 
aging are available through Hewlett-Packard 
offices. A complete diagram and listing of pack- 
aging materials used for the Model 8350A is 
shown in Figure 2-12. Prior to shipping in the 
factory packaging materials, the shipping bars 
should replace the front handles or rack mount 
flanges, as shown in Figure 2-13, to hold the 
instrument securely in the packaging material. If 
the instrument is being returned to Hewlett- 
Packard for servicing, attach a tag indicating the 
type of service required, return address. model 
number, and full serial number (located on rear 
panel serial plate). Mark the container FRAGILE 
to assure careful handling. I n  any corres- 
pondence, refer to the instrument by model 
number and full serial number. 
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Model 8350A 

SECTION I l l  
OPERATION 

Operation 

The Operation section of this manual consists of 
the following three subsections: 

1. OPERATING INFORMATION:  This 
subsection contains indexed functional 
blocks which provide complete (local and 
remote) information on the use of the 8350A 
Sweep Oscillator by function. Also contained 
in this subsection is Operator's Maintenance, 
Local, and Remote Operator's checks. 

2. LOCAL OPERATION: This subsection 
provides Local (non-HP-IB) operating infor- 
mation arranged by function. This subsec- 
tion also contains information on locally 
interfacing with the following test equipment: 

HP 8755s Frequency Response Test Set 

HP 8410B Network Analyzer 

HP 7010B and other X-Y Recorders 

HP 5343A Frequency Counter 

3. PROG R A M  M I NG NOTES: Programming 
Notes are individual publications documenting 

the HP-IB use of the sweep oscillator. The 
following programming notes are included 
in this section: 

Introductory Operating Guide for use 
with the HP 9825AIB. 

Introductory Operating Guide for use 
with the HP 9835A. 

Introductory Operating Guide for use 
with the HP 9545A. 

Introductory Operating Guide for use 
with the HP 85. 

Quick Reference Guide. 

Contact your local sales office for copies of other 
Programming Notes as they become available. 

This section also includes a blue service tag page. 
If sweep oscillator service is required, remove one 
of the tags and fill in as much information as 
possible. Attach this tag to the sweep oscillator to 
aid in servicing and reduce turn-around time. 
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Model 8350A Operating Information 

SECTION I l l  
OPERATING INFORMATION 

3-1. INTRODUCTION 

3-2. This subsection contains a index of keys and 
functions which refer to the figured functional 
blocks at the end of this subsection. Included in 
this section are descriptions of all front panel 
controls connectors and indicators, operator's 
checks, operating instructions, and operator's 
maintenance. 

3-3. SAFETY 

3-4. Before appplying power, refer to SAFETY 
CONSIDERATIONS in Section I of this manual. 

3-5. The information, cautions, and warnings in 
this manual must be followed to ensure safe 
operation and to keep the insturment safe. 

Before the instrument is switched on, all 
protective earth terminals, extension 
cords, auto-transformers and devices 
connected to it should be connected to a 
protective earth grounded socket. Any 
interruption of the protective earth 
grounding will cause a potential shock 
hazard that could result in personal injury. 

Only fuses with the required rated current 
and specified type should be used. Do not 
use repaired fuses or short circuited 
fuseholder. To do so could cause a shock 
or fire hazard. 

Before the instrument is switched on, it 
must be set to the voltage of the power 
source, or damage to the instrument may 
result. 

mation on Sweep Oscillator capabilities, refer to 
Specifications Table 1 - 1, and Supplemental Infor- 
mation Table 1-2. 

3-8. Panel Features 

3-9. Figure 3-1 Front Panel features provides a 
reference to a functional block figure number 
which provides a complete description of each 
control within the function block. 

3-10. Rear Panel features are described in Figure 
3-2. 

3-11. OPERATOR'SCHECKS 

3-12. The local operator's check (Figure 3-3) 
allows the operator to make a quick check of the 
main instrument functions prior to use. This 
check assumes that an RF plug-in is installed in 
the Sweep Oscillator and that a 10 dB attenuator, 
oscilloscope, and appropriate crystal detector are 
available. If these items are not available the 
preliminary self test may still be performed. 

3-13. The remote operator's check (Figure 3-4) 
allows the operator to make a quick check to the 
main remote functions prior to use. This test is 
shown in program statements for HPL and 
BASIC and a general flow chart. 

3-14. OPERATING INSTRUCTIONS 

3- 15. Located underneath the Sweep Oscillator 
is a pullout information card which contains 
information on general operating instructions, 
some remote programming information, and 
some plug-in usage information. 

3-16. For a complete reference of each function 
refer to the function group index (Table 3-2). 

3-1 7. LOCAL OPERATION 
3-6. OPERATING CHARACTERISTICS 

1 3-7. Table 3-1 briefly summarizes the major 
operating characteristics of the Sweep Oscillator. 
The table is not intended to be an in-depth listing 
of all operations and ranges. For more infor- 

3-18. The operation of the 8350A Sweep oscil- 
lator in the Local mode is described in the Local 
Operation handbook and by functional block 
figures indexed in the table of contents and Table 
3-2. 
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Operating Information Model 8350A 

FRONT PANEL FEATURES 

FREQUENCY DATA ENTRY POWER Level 
Control Crystal MARKERS 

FREQUENCY TIME - Marker 
Sweep Modes Transfer 

controls power See F~gure 3-7. 
to  Sweep Oscil- SWEEP TRIG- Sweep Oscillator Signal Control 
lator and ~nstal- GERISWEEP controls and See F~gure 3-14. 
led Plug-~n. See Figure 3-1 0. functions. 

Figure 3-1. Front Panel Features 
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Model 8350A Operating Information 

REAR PANEL FEATURES 

Plug-in connectors (as apply) 

1 lV/GHz Frequency Reference output  connector 
provides approximately 1V (DC) per GHz of sweep 
signal output.  

EXT MKR (1V RMS MAX) (on  83522A and 
83525A only) input connector allows use of external 
markers when plug-in front panel EXT MARKER 
FREQ button is engaged. 

SQUAREWAVE INPUT connector provides input 
connector for external pulse o r  squarewave modu- 
lation (8755 compatability). 

EXT ALC and R F  OUTPUT. These connectors re- 
place the corresponding front panel connectors in 
Option 004  plug-ins. 

2 SERIAL PLATE and Option label. 

3 HP INTERFACE BUS input/output connector 
allows interface with other  HP-IB instrument o r  
controllers. 

4 POS Z BLANK output  connector provides positive 
(+5V) retrace and bandswitch blanking and nega- 
tive intensity Marker Z-axis Modulation signals for 
external display. 

CNTR TRIG. Counter trigger output connector 
when used with STOP SWEEP with appropriate 
frequency counter (SWP INTFC B) to  stop the for- 
ward sweep long enough t o  take a frequency count. 

NEG Z BLANK output  connector provides retrace 
(-5V) and bandswitch blanking Z-axis modulation 
signals for external displays. 

5 PEN LIFT output  connector provides an open col- 
lector output t o  the remote penlift coil of an X-Y 
recorder. 

SWEEP OUT/IN connector parallels front panel 
SWEEP OUT/IN connector. Provides and accepts 
sweep signal. 

FM INPUT connector passes signal thru t o  plug-in 
for frequency modulation or phase-lock error signal 
inputs. 

6 PROGRAMMING CONNECTOR provides digital 
control of external display functions and sweeper 
6 control. 

Pin 
1 
2 
3 
4 
5 
6 

7 
8 
9 
1 0  
11 
12 
13 
1 4  
15 
16 
17  
18 
19 
2 0  
2 1 
22  
2 3  
2 4  
25 

Description inlout 

Marker Pulses output  
Pen Lift Request input.  
Sweep Alternate output  
Stop Fwd Swp Req. input 
+5 volts output  

(100 ma Max) 
R F  Blanking output  
R F  Blank Request input 
Ext  Trig Input input 
Pen Lift output  
Recorder Mute output  

Blanking Pulse 
Marker Request 
Retrace 
Alternate Swp E n  
Stop Swp Request 
Digital Ground 
Blk Pulse Request 
Counter trigger 
Step Up Advance 
Inverse Penlift 
8410  Ext  Trigger 

output 
input 
output  
output  
input 
inlout 
input 
output  
input 
output  
output 

Logic 

T T L  -- 
TTL - 
TTL - 
TTL - 
T T L  - 

TTL - 
TTL - 
T T L  + * 
TTL - 

TTL - 
TTL - 
T T L  - 
TTL - 
TTL - 

TTL - 
TTL - 
TTL - 
T T L  - 
T T L  + 

7 ALT SWP INTERFACE connector may be connected 
t o  the 8755C ALT SWP INTERFACE connector 
via cable HP Part No. 8 120-3 174 t o  provide Alter- 
nate Sweep Function. 

*Open collector (+4 volts d c  40 ma) 

Figure 3-2. Rear Panel Features 

3 
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Operating Information 

Table 3.1 . Sweep Oscillator Operating Characteristics 

Model 8350A 

Table 3.2 . Functional Block Index (1 of 2) 

FREQUENCY RANGE 

SWEEP MODES 

MARKERS 

SWEEP TIME 

POWER 

Set automatically when plug-in installed 

START-STOP 
CENTER FREQUENCY-AF 
MarkewCenter frequency 
Marker Sweep 
CW Frequency 

5 settable frequency markers 
amplitude and intensity 

Range . 0 1 . 100 seconds 

Control power level with 83500 Series Plug-ins 

4 
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Page 

41 
26 
30 
43 
36 
34 
36 
36 
21 
43 
21 
40 
34 
34 
21 
36 
34 
41 
32 
43 
21 
26 
43 
34 
45 
24 
43 

Function 

ALC Mode 
ALL OFF 
Alternate Sweep 
Amplitude Mkr Plug-in 
Amplitude Markers 8350A 
Back Space 
Blanking Display 
Modulation/Blanking RF 
Center Frequency 
Crystal Markers 
CW Mode 
CW Filter 
Data Entry 
dB-dBm 
Delta A Frequency 
Display Blanking 
Down step 
External ALC 
External Sweep 
External Plug-in Markers 
Frequency Sweep Modes 
Frequency Markers 8350A 
Frequency Markers Plug-in 
GHz 
HP-IB Only Functions 
Instrument Preset 
Intensity Crystal Markers 

Function Block Index 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ALC Mode 
Frequency Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Storage Registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crystal Markers 
ModulationIBlanking . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Data Entry 
ModulationIBlanking . . . . . . . . . . . . . . . . . . . . . . . . . .  
ModulationIBlanking . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crystal Markers 
Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  
Signal Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Data Entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DataEnt  ry 
Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  
ModulationIBlanking . . . . . . . . . . . . . . . . . . . . . . . . . .  
Data Entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALC Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SweepISweep Trigger . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crystal Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  
Frequency Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crystal Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Data Ent ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HP-IB Special Functions . . . . . . . . . . . . . . . . . . . . . .  
Instrument State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crystal Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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G 
Table 3.2 . Functional Block Index (2 of 2) 
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Function 

Intensity Markers 8350A 
Internal ALC 
Internal Sweep Trigger 
Learn String 
Level Power 
Line Sweep Trigger 
Local key 
Manual Sweep 
M1 to M5 
Markers Crystal 
Marker Delta 
Marker Sweep 
Marker- Center Frequency 
Meter ALC 
Millisecond 
MHz 
Network Analyzer Trigger 
Offset 
Output Active Parameter 
Power Level 
Power Sweep 
Recall n 
RF 
Save n 
Shift 
Single Sweep Trigger 
Slope 
Slope Cal 
Square Wave U1 Modulation 
Start Sweep 
Step Size 
Stop Sweep 
Time Sweep 
UP Ir Step key 
Vernier 

Function Block Index 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Markers 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ALC Mode 

Sweep/Sweep Trigger . . . . . . . . . . . . . . . . . . . . . . . . . .  
HP-IB Only Functions . . . . . . . . . . . . . . . . . . . . . . . . .  
Power Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep/Sweep Trigger 
Instrument State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep/Sweep Trigger 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Markers 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crystal Markers 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Markers 

Frequency Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frequency Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALC Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Data Entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Data Entry 
. . . . . . . . . . . . . . . . . . . . . . . . .  HP-IB Only functions 

Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  HP-IB Only Functions 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power Control 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power Control 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Storage Registers 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power Control 
Storage Registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DataEnt ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep/Sweep Trigger 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power Control 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power Control 

BlankingIModulation . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  Frequency Sweep Mode 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Data Ent ry 
. . . . . . . . . . . . . . . . . . . . . . . .  Frequency Sweep Mode 

Frequency Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Data Entry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frequency Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . .  
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LOCAL OPERATOR'S CHECKS 

DESCRIPTION 

The Preliminary check provides assurance that most of the internal functions of the Sweep 
Oscillator are working. The main check provides a general check of the overall functions of the 
Sweep Oscillator. 

PRELIMINARY CHECK 

(Self test) Each time the Sweep Oscillator is turned on or INSTR PRESET button is engaged the 
instrument performs a series of self tests taking about one second to complete. When the self test 
is complete the instrument will be in the preset mode if a plug-in is installed or the left-most 
frequency display will have an EOOl error code indicating no plug-in is installed. If error code 
E016 is observed refer to paragraph 3-103. If another error code is noted the Sweep Oscillator 
requires service refer to paragraph 3-107. Plug-in related error information (E050 to E059) is in 
the plug-in manual. 

1. Set LINE switch to ON. Observe display in STARTISTOP mode with display frequency 
equaling plug-in range or EOOl if no plug-in is installed. 

MAIN CHECK 

Equipment: 

RF Plug-in . . . . . . . . . . . .  HP 83500 series or HP 86200 series with adapter HP 11869A 
(18 GHz or less) 
Oscilloscope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1220A or HP 1740A 

Crystal Detector . . . . . . . . . . . . . . . . . . . . .  HP 8473C or a crystal detector that will cover 
frequency range of interest. 

Attenuator 10 dB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8491B Option 010 

Cables BNC to BNC (3). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10503A (1 23 cm) 

Setup: 

8350A SWEEP 83500 
OSCILLATOR SERIES PLUG-IN OSCILLOSCOPE 

Connect the equipment listed above as shown in above diagram. 

Figure 3-3. Local Operator's Check ( I  o f  2 )  
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NOTE 

BEFORE SWITCHING ON THlS INSTRUMENT, ensure that the power 
transformer primary is matched to the available line voltage, the correct 
fuse is installed, and the safety precautions are taken. See Power 
Requirements, Line Voltage Selection, Power Cables, and associated 
warnings and cautions in Section II. 

LOCAL OPERATOR'S CHECKS (Cont'd) 

BEFORE CONNECTING LINE POWER, ensure that all devices connected 
to this instrument are connected to  the protective (earth) ground. 

BEFORE SWITCHING ON THlS INSTRUMENT, ensure that the line 
power plug is connected to a three-conductor line power outlet that has a 
protective (earth) ground. (Grounding one conductor of a two-conductor 
outlet is not sufficient.) 

Procedure: 

1. Set LINE switch to ON position. Observe that LEDs above START and STOP buttons are 
on with the frequency range of installed plug-in displayed above them. Oscilloscope trace 
should show detected RF signal output below zero-volt reference with no discontinuities 
in swept trace across band. 

2. Press GW button. Observe LED above CW on and trace is reduced to dot at center of CRT 
with display at center of plug-in frequency range. 

3. Press GI? button. Observe LED above CF and AF buttons on, that displayed center 
frequency is at center of plug-in frequency range and AF display is equal to frequency 
span. 

4. Press Ml button. Observe button LED on an blinking and a intensity dot at 
approximately the center of the trace. 

5. Press SWE utton then press DATA ENTRY .1. button a few times and observe 
sweep getti ress DATA ENTRY* button a few times and observe sweep getting 
faster. 

6. Press DATA ENTRY a&(,$ and observe FREQUENCYITIME display is 0.100 
sec. 

Figure 3-3. Local Operator's Check (2  o f  2 )  
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Figure 3-4. R e m o t e  Operator's Check 

- 
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Flowchart 

START 

--REMOTE 

7 
Send REN command 

to  ensure instrument is 
in remote enable state. 

--DATA 

7 
Program sweep 

oscillator to 
Instrument Preset. 

7 
Print Start and Stop 

frequencies. 

7 
Switch to CW. 

Print CW. 

Switch to CF AF. 
Change sweep time 

to 10 seconds. - 
I 

--LOCAL 

Switch to local. A 
1 Typical Statements for  
2 Typical Statements for  the HP 9835, 9845, and 85 Series Desktop Computers. 

REMOTE 

HPL statements1 

rem 7 1 9  

wrt 7 1 3 , " I P "  

kir 7 7 1 9  ,, "OPF&ja' 
r . e d  719, A  
w r y  7 1 3 ,  " O P F 3 "  
r e d  7 1 9 ,  b 
p r  I "START F R E Q "  , A  
pr  t "STOP FREQ" ,B 

wr- t 71'7 , " C W ( ~ I P C W "  
T . E ~  ? 1 9 , 0  
p r t  " C i p , C  

w r t ,  " C F S T I O S C , "  

l c l  719 

the HP 9825 Series Desktop Computer. 

OPERATOR'S CHECK 

BASIC statements2 

REYOTE 7 1 5  

OUTPUT 7 1 q j  " I P "  

OUTPUT 7 1 9  ; "OFFA"  
ENTEF: 7 1 9 , A  
13UTPUT 7 1 q j  " D P F F "  
EhTER 719 , ;E  
P R I N T  "START FREQ" ; A  
F R I N T n S T O P  F R E Q " j E  

OUTPUT 7 1 9 j " C W O P C W "  
Et.ITTE 7 l P ; C  
P R I N T " C W " i C  

OUTPUT 7 1 9  " C F S T I  OSC" 

I-UCAL 7 1 9  

Visual 
Indicators 

Remote LED on 

Instrument 
STARTISTOP 

condition 
preset sweep 

Printout equals 
plug-in 

frequency range 

CW LED on 
printout 

CW frequency 

CF and AF, 

on, 10 second 
sweeptime 

lamp Remote out 
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3-19. REMOTE OPERATION: HEWLETT- 
PACKARD INTERFACE BUS 

3-20. The 8350A Sweep Oscillator can be oper- 
ated remotely via the Hewlett-Packard Interface 
Bus (HP-IB). Bus compatibility, programming 
capability, and data formats are described in the 
following paragraphs. For complete information 
on specific program code syntax, functions, limits, 
etc., please see Functional Block Index Table 3-2. 

3-21. All front panel functions except for the 
LINE switch and Set HP-IB Address are program- 
mable through the HP-IB. Also provided are 
special HP-IB only functions to aid the programmer. 
Complete descriptions of all HP-IB programmable 
functions are contained within the functional 
blocks. 

3-22. To verify that the Sweep Oscillator's HP-IB 
interface is functional, a quick check is provided 
in Figure 3-4 Remote Operators' Check. This tests 
that the 8350A can respond and send to the 
controller the fundamental HP-IB bus messages. 
The following information gives a general de- 

scription of the HP-IB and defines the terms, 
concepts, and messages used in an HP-IB system. 

3-23. For more information about the HP-IB, 
refer to any of the following documents: 

IEEE Interface Standard 488- 1975 

ANSI Interface Standard MC1.l 

"Improving Measurements in Engineering 
and Manufacturing" (HP Part No. 5952-0058) 

"Condensed Description of the Hewlett- 
Packard Interface Bus" (HP Part No. 
5940 1 -90030) 

3-24. General H P- I B Description 

3-25. The HP-IB is a parallel bus of 16 active 
signal lines grouped into three sets according to 
function, to interconnect up to 15 instruments. 
Figure 3-5 is a diagram of the interface connec- 
tions and bus structure. Table 3-3 defines the 
function of each signal line. 

Table 3-3. The Bus Signals 
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Name 

Data Input/Output 

Data Valid 

Not ~ e a d ;  for Data 

Not Data Accepted 

Attention 

Interface Clear 

Service Request 

Remote Enable 

End Or Identify 

Nmemonic 

D I O l S  

DAV 

NRFD 
\ 

ND AC 

ATN 

IFC 

SRQ 

REN 

EOI 

Description 

The eight data lines for the byte of data. 

Indicates the data lines have a valid byte of data. 

Indicates that the listening devices are not ready to accept 
further data. 

Indicates that the listening devices have not completely 
accepted the present byte of data. 

Enables a device to  interpret data on the bus as a controller 
command (command mode) or data transfer (data mode). 

Initializes the HI'-IB system to an idle state (no activity on 
the bus). 

Alerts the controller to  a need for communication. 

Places instruments under remote program control 

Indicates last data transmission during a data transfer 
sequence; used with ATN to  poll devices for their status. 
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3-26. Eight signal lines form the first set and are 
termed "data" lines. The data lines carry coded 
messages which reperesent addresses, program 
data, measurements, and status bytes. The same 
data lines are used for input and output messages 
in bit-parallel, byte-serial form. Normally, a 
seven-bit ASCII code represents each piece (byte) 
of data, leaving the eighth bit available for parity 
checking. 

3-27. Data transfer is controlled by means of an 
interlocked "handshake" technique which per- 
mits data transfer (asynchronously) at the rate of 
the slowest device participating in that particular 
conversation. The three data byte transfer control 
lines which implement the handshake (DAV, 
NRFD, NDAC) form the second set of lines. 

3-28. The remaining five general interface 
management lines form the third set and are used 
in such ways as activating all the connected 
devices at once, clearing the interface, allowing a 
device to request service, etc. 

3-29. Definition of HP-IB Terms and 
Concepts 

3-30. The following list defines the terms and 
concepts that describe HP-IB system operations. 

Byte: A unit of information consisting of 8 
binary digits (bits). 

Device: Any unit that is compatible with the 
IEEE Standard 488-1975. 

Device Dependent: An action a device per- 
forms in response to information sent on the HP- 
IB. The action is characteristic of an individual 
devices' design and may vary from device to 
device. 

Addressing: The set of characters sent by a 
controller to specify which device will send infor- 
mation on the bus and which device(s) will receive 
that information. A device may also have its 
address fixed so that it may receive information 
(listen only) or send information (talk only). 

Polling: The process by which a controller can 
identify a device that needs interaction with it. The 
controller may poll devices for their operational 
condition one at a time, which is termed a serial 
poll, or as groups of devices simultaneously, 
which is termed a parallel poll. 

Able lo talk. Ihrten. 

Able to talk and 

( H A N D S H A K E )  Lines 

Only able to llrlen 

Management (CONTROL) Lines 

Only able to talk 

Figure 3-5. Interface Connections and Bus Structure 
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3-31. Basic Device Communication 
Capability 

3-32. Devices which communicate along the 
interface bus fall into three basic categories. 

Talkers: Devices which send information on 
the bus when they have been addressed. 

Listeners: Devices which receive information 
sent on the bus when they have been addressed. 

Controllers: Devices that can specify the talker 
and listener(s) for an information transfer. The 
controller can be an active controller or a system 
controller. The active controller is defined as the 
current controlling device on the bus. The system 
controller can take control of the bus even if it is 
not the active controller. Each system can have 
only one system controller, even if several con- 
trollers have system control capability. 

3-33. H P- I B System Messages 

3-34. The transfer of information via the HP-IB 
occurs from one device to one or more devices, 
thus consider the information to be a message. 
There are twelve types of messages on the HP-IB. 
The following describes each of the HP-IB System 
Messages. 

a. The Data Message: The actual infor- 
mation which is sent from the talker to one or 
more listeners on the HP-IB. The informa- 
tion or data can be numeric or a string of 
characters. 

b. The Trigger Message: This causes the 
listening device(s) to perform a device- 
dependent action when addressed. 

f. The Local Lockout Message: This 
prevents the user of a device from manually 
inhibiting remote program control. 

g. The Clear LockoutISet Local Message: 
This causes all devices on the bus to be 
removed from local lockout and revert to 
local. This message also clears the remote 
message for all devices on the bus. 

h. The Require Service Message: A device 
can send this message at any time to signify 
that the device needs some type of interaction 
with a controller. The message is cleared by 
sending the device's Status Byte message if 
the device no longer needs service. 

i. The Status Byte Message: A byte that 
represents the status of a single device on the 
bus. Within this byte, the seventh most 
significant bit (bit 6 of bits 0 through 7) 
indicates whether the device has sent a 
Require Service message. The remaining bits 
indicate the present operational conditions 
defined by the device. This byte is sent from a 
talking device in response to a serial poll 
operation performed by a controller. 

j. The Status Bit Message: A byte that 
represents the operational conditions of a 
group of devices on the bus. Each device 
responds on a particular bit of the byte thus 
identifying a device-dependent condition. 
This bit is typically sent by devices in response 
to a parallel poll operation by a controller. 

k The Pass Control Message: This trans- 
fers the bus management responsibilities 
from the active controller to another 
controller. 

c. The Clear Message: This causes either The Abort Message: The system con- the listening device(s) or all of the devices on troller sends this message to unconditionally the bus to return to a predefined device- assume control of the bus. This message 
dependent state. terminates all bus communications but does 

d. The Remote Message: This causes the 
listening device(s) to switch from local front 
panel control to remote program control 
when addressed to listen. This message 
remains in effect so that devices subse- 
quently addressed to listen will go into 
remote operation. 

e. The Local Message: This clears the 

I, 
remote message from listening device(s) and 
returns the device(s) to local front panel 
control. 

not implement the Clear message. 

This message can also be used by a controller 
to specify the particular bit and logic level 
that a device will respond with when a 
parallel poll operation is performed. Thus 
more than one device can respond on the 
same bit. 

A summary of the twelve bus messages, their 
related commands and mnemonics are pro- 
vided in Table 3-4. 
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Table 3-4. The Twelve Bus Messages (1 of 2) 

Model 8350A 
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HP-IB 
Messege 

Data 

Trigger 

Clear 

Remote 

Local 

Local 
Lockout 

Clear 
Lockout1 
Set Local 

Require 
Service 

Interface 
Function 

T6 
LA 

AH I 
SH 1 

DT I 

DC I 

RLI 

RL1 

RLI 

RL I 

SR1 

Message 

TYPO 

Input Data 

Output Data 

System Trigger 

Device Trigger 

System Clear 

Device Clear 

System Remote 

Device Remote 

System Local 

- 

Device Local 

Related 
Comments 

GET 

DCL 
SDC 

REN 

GTL 

LLO 

-- 

REN 

SRQ 

Appli- 
cable 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

8350A 
Response 

Input data controls all front 
panel functions (except the 
Line switch) plus special HP- 
IB only functions. Output data 
includes information as to 
present instrument state, values 
of selected functions, and the 
instrument status. 

Responds by triggering a 
sweep if and only if in the 
single sweep trigger mode. 

Clears the instrument status 
byte and the extended status 
byte. 

Removes the 8350A from local 
front panel control to remote 
HP-IB control. All functions 
remain the same as in local 
and the keyboard is non- 
responsive except the LOCAL 
key. 

Removes the 8350A from re- 
mote HP-IB control to local 
front panel control. All func- 
tions remain the same as in the 
remote state. 

Functions the same as the 
remote message except that the 
entire front panel is disabled 
including the LOCAL key. 

Removes the 8350A from local 
lockout and remote HP-IB 
control to local front panel 
control. All functions remain 
the same as in the remote state. 

The 8350A can set the HP-IB 
SRQ (Service Request) line if 
one of the following instrument 
conditions exists and has been 
enabled by the Request Mask 
value. Testable conditions in- 
clude: parameter value altered, 
syntax error, end of sweep, 
power failure, and RF un- 
leveled. 

Sample 

HPL 
(9825) 

wrt 7 19," ..." 

red 7 19,A; ... 

trg 7 

trg 7 19 

clr 7 

clr 7 19 

rem 7 

rem 719 

Icl 7 

Icl 719 

Ilo 7 

Icl 7 

rds(7 19)-A. 
ifbit(6,A) 
=l; gto 

" S R Q  

Statements 

BASIC 
(9835.9845.85) 

OUTPUT 7 19;" ..." 

ENTER 7 19: A,... 

TRIGGER 7 

TRIGGER 7 19 

RESET 7 

CLEAR 719 

REMOTE 7 

REMOTE 7 19 

LOCAL 7 

LOCAL 7 19 

LOCAL 

LOCKOUT 7 

LOCAL 7 

STATUS 
719;AIF 
BIT (A,6)= 1 
THEN Srq 
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Table 3-4. The Twelve Bus Messages (2 of 2) 

3-35. H P- I B Addressing typically set via five binary bits which are the same 
for both listen and talk addresses, with the sixth 
and seventh bits used to determine when the 

3-36. Certain messages require that a specific address is listen (bits are 0,l) or talk (bits are 1,O). 

talker and listener be designated. Each instrument Some controllers distinguish between listen and 

on the bus has its own distinctive listen and/or talk talk automatically, requiring only the 5-bit code 

address which distinguishes it from other devices. equivalent to designate a device. 

Message 

TYPO 

Sample Statements 

Devices can be listen only, talk only, and both 
talker and listener. 

HPL 
(9825) 

rds(719)-A 

cli 7 

3-39. 8350A HP-13 MESSAGE 
3-37. Addressing usually takes the form of RESPONSES 
"universal unlisten command, device talk address, 
device(s) listen address(es)". The universal un- 
listen command removes all listeners from the 3-40. The 8350A responds to the twelve bus 

bus, thereby allowing only the listener(s) desig- as shown in 3-4. 
nated by the device(s) listen address(es) to receive 
information. The information is sent by the talker 
designated by the talk address. The system 
controller may designate itself as either talker or 3-41. 8350A H P-I B ~ ~ ~ ~ ~ ~ i b i , i ~ .  
listener. 

Releted 
Comments 

SPE 
SPD 

PP0 

C0 

IFC 

8350A 
Response 

Responds to a Serial Poll with 
one 8-bit byte with the seventh 
most significant bit (bit 6 of 
bits 0 through 7) set if the 
8350A is Requesting Service. 
Bit 2 indicates a status change 
has occurred that can be de- 
tected only by analyzing the 
extended status byte which is 
accessible with the Output 
Status function only. 

The 8350A does not respond to 
a Paralell Poll. 

The 8350A does not have the 
ability to take or pass control 
of the HP-IB. 

Responds by terminating all 
Listener or Talker functions. 

HP-18 
Message 

Status 
Byte 

Status 
Bit 

Pass 
Control 

Abort 

BASIC 
(9835,9845.85) 

STATUS 719; A 

or A=S POLL 

(719) 

ABORT TO 7 

3-42. Table 3-6 lists the 8350A Sweep Oscillators' 
\\, 3-38. Table 3-5 lists all the possible talk and HP-IB capability, which are compatible with 

listen addresses on the bus. The device address is IEEE Standard 488-1975. 

Interface 
Function 

T6 

T6 
L4 

Appli- 
cable 

Yes 

No 

No 

Yes 
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Table 3-5. Possible HP-IP Addresses 

Model 8350A 

Table 3-6. 8350A Interface Functions 

ASCII 
Listen 

Address 

SP 
! 

9 ,  

# 
$ 
% 
& 

( 
1 * 
t 

2 

- 

/ 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

< 
- - 
> 

14 
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Address Code 
(Binary) 

5 4 3 2 1  

0 0 0 0 0  
0 0 0 0 1  
0 0 0 1 0  
0 0 0 1  1 
0 0 1 0 0  
0 0 1 0 1  
0 0 1 1 0  
0 0 1  1 1  
0 1 0 0 0  
0 1 0 0 1  
0 1 0 1 0  
0 1 0 1 1  
0 1  1 0 0  
0 1 1 0 1  
0 1 1 1 0  
0 1  1 1  1 
1 0 0 0 0  
1 0 0 0 1  
1 0 0 1 0  
1 0 0 1 1  
1 0 1 0 0  
1 0  1 0  1 
1 0 1 1 0  
1 0 1 1 1  
1 1 0 0 0  
1 1 0 0 1  
1 1 0 1 0  
1 1 0 1 1  
1 1  1 0 0  
1 1 1 0 1  
1 1 1 1 0  

Characters 
Talk 

Address 

@ 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
u 
V 
W 
X 
Y 
Z 

[ 
\ 
1 
t 

Code 

SHl 
AH 1 
T6 
L4 
SRl 
RLl 
PPO 
DC 1 
DT 1 
CO 
El 

Equivalent 
Decimal 
Value 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
25 
26 
27 
28 
29 
3 0 

Function 

Source handshake capability 
Acceptor handshake capability 
Basic talker; Serial Poll; Unaddress to talk if addressed to listen 
Basic listener; Unaddressed to listen if addressed to talk 
Service Request capability 
Remote; Local capability 
No Parallel Poll capability 
Device clear capability 
Device trigger capability 
No controller capability 
Open collector bus drivers 
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3-43. Compatible Universal and Addressed 
H P- I B Commands. 

3-44. The 8350A will respond to the following 
universal and addressed commands, which are 
sent in the command modes (ATN true). 

3-45. Remote Mode. 

Mnemonic 

Universal: 
DCL 
LLO 
MLA 
MTA 
SPD 
SPE 
UNL 
UNT 

Addressed: 
GET 
GTL 
SDC 

3-46. Remote Capability. The 8350A commu- 
nicates on the bus in both remote and local modes. 
In remote, its front panel controls are disabled 
except the LINE switch and LCL key. The 8350A 
can be addressed to listen or talk When addressed 
to listen, the 8350A will automatically stop talking 
and respond to the following bus messages: Data, 
Trigger, Clear, Remote, Local, Local Lockout, 
Clear LockoutISet Local, and. Abort. When 
addressed to talk, the 8350A will automatically 
stop listening and send one of the following 
messages: Data, Require Service, or Status Byte. 

3-47. Displays. The REM light is on when the 
8350A is in the remote mode. The ADRS'D light is 
on when the 8350A is currently addressed to talk 
or listen. All other displays function the same as in 
local front panel control. 

Command 

Device Clear 
Local Lockout 
My Listen Address 
My Talk Address 
Serial Poll Disable 
Serial Poll Enable 
Unlisten 
Untalk 

Group Execute Trigger 
Go to Local 
Selected Device Clear 

3-48. Local-to-Remote Change. The 8350A 
switches to remote upon receipt of the two part 
Remote message. The two parts of the Remote 
message are: 

ASCII Code 

DC4 
DC 1 
(selectable) 
(selectable) 
EM 
CAN 
? 
- 

BS 
SOH 
EOT 

\\ 

Remote Enable (REN) 
Addressed to Listen (MLA) 

3-49. The Sweep Oscillator's output signal and 
all control settings remain unchanged with the 
local-to-remote transition. 

3-50. Local Mode. 

3-51. Local Capability. In local, the 8350A can 
send a Require Service message, send a Status 
Byte, and respond to the Remote message. 

NOTE 

The 8350A can respond to all HP-IB 
messages except the Data Message 
while in local. However, most of these 
messages would not normally be used in 
the local mode. 

3-52. Remote-to-Local Change. The 8350A 
returns to local control upon receipt of the Local 
or Clear Lockout1 Set Local message. It can also 
be set to local by pressing the front panel LCL key 
(assuming that local lockout is not in effect). The 
Sweep Oscillator's output signal and all control 
settings remain unchanged with the remote-to- 
local transition. 

3-53. Local Lockout. When a data transmission 
is interrupted, which can happen by returning the 
8350A to local with the front panel LCL key, the 
data could be lost This would leave the 8350A in 
an unknown state. To prevent this, a local lockout 
is recommended to disable the LCL key. Local 
lockout remains in effect until the 8350Ais returned 
to the local state by either turning the LINE switch 
offlon or by programming the Local Message. 

3-54. 8350A Address Assignment 
Information. 

3-55. The 8350A has a primary address that is 
determined by an internal storage register. The 
register is initialized upon power turn on by 
reading the address bits A5 through A1 from 
switches located on the 8350AA8 HP-IB Assembly. 
Note that these switches are factory preset to 
decimal 19 (Listen address of "3", Talk address of 
"S"). The 8350A HP-IB address can be dynami- 
cally changed from the front panel in local mode 
by executing the "Set HP-IB Address" function 
(Shift Local). 

The present 8350A HP-IB address can be found 
by pressing the SHIFT followed by the LCL key. 
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3-56. The decimal equivalent of the talkhisten Where the character 'd' indicates a leading or 
address will be displayed in the FREQUENCY1 trailing zero, a space, or a numeric digit (0 through 
TIME display. Refer to Table 3-5 for interpre- 9). The Characters '***' indicate a variable 
tation of the equivalent decimalvalue into separate number of the previous characters. The character 
talk and. listen address characters. To change the 'b' indicates an 8-bit binary byte. Numeric values 
address refer to Figure 3-7 "Instrument State" for that are not binary in nature are scaled by the 
further information. appropriate units terminator. 

3-62. Units Terminator. These are 2 character 
3-57. Receiving The Data Message codes that terminate and scale the associated 

numeric value. Frequency values can be entered 
3-58. The 8350A accepts Program codes that in GHz, MHz, kHz, or Hz. Sweep time values can 
contain information for programming all of the be entered in Seconds or milliseconds. Power 
front panel and special HP-IB only functions values can be entered in dBm or dB. If a units 
(except the LINE switch). The 8350Awill respond terminator is not passed, the 8350A assumes the 
to the Data message when in remote and numeric value is in the fundamental units ofHz or 
addressed to listen. Seconds. 

3-59. Input Syntax. The 8350A responds to 3-63- End Of String Message (EOS). This can 
program codes in a Data message in the order in be the ASCII character Line Feed (LF, decimal 
which they are received. Each function is pro- lo), the bus END command (EOI and ATN true). 
grammed with a string of ASCII coded characters 0' another function code string. 
that follow one of the following sequences: 

[Function Code] [Numeric Value] [Units 
NOTE 

Terminator] [EOS] The HP-IB program code syntax typically 
[Function Code] [Numeric Value] [EOS] mirrors that of the local front panel 
[Function Code] [EOS] keystroke sequence. 

3-60. Function Codes. Function codes are 3-64. Valid Characters. The alpha Program 
typically 2 to 4 character mnemonics. For func- codes can be either upper or lower case since the 
tions that have a numeric value associated with it, 8350A can accept either type. Spaces, unnecessary 
passing the function code only will enable and signs (+,-), leading zeroes, and carriage returns 
activate the function for further data entry. (CR) are ignored. 

3-65. Program Codes. See Table 3-7 for the 3-61. Numeric Value. These are either a single of input programming codes that are decimal digit, a set of 14 characters or less acceptible via the Data message. representing a number, or a string of binary bytes. 
If the numeric value is a single digit (0 throuih 9), 
it represents a storage reg;lster.-A string of 14 3-66, Sending The Data characters maximum can be ex~ressed in exno- 
nential, decimal, or integer 6 rm.  ~ c c e p t h e  3-67. ~h~ 8350A can send D~~~ messages when numeric formats are referenced in further sections in remote and addressed to talk The available by the following format syntax: output modes are: 

Exponential +d***d.d***E+dd Learn String 
Decimal +d***d.d***d Micro Learn String 
Integer +d***d Mode String 
Single Digit d Interrogate Function 
Binary String b***b Active Function 
Binary Byte b Status 

16 
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3-68. Each function is activated by the 8350A 
receiving a Data message with the appropriate 
function code (refer to Table 3-7). The Learn 
String, Micro Learn String, Mode String, and 
Status functions send a Data message consisting 
of a string of 8-bit binary bytes terminated using 
the bus END command (EOI and ATN true) with 
the last byte. The Interrogate and Active func- 
tions send a Data message consisting of a 14 
character ASCII string representing the numeric 
value and terminated with a Carriage ReturnILine 
Feed (CWLF). 

3-69. Binary Syntax. [b***b] [EOI] 

3-70. Numeric Syntax. [+d.dddddE+dd(l [CRI [LF] 

3-7 1. The character 'b' indicates an 8-bit binary 
byte and 'd' indicates a decimal digit (0 through 9). 
Thecharacters '***' indicate avariable number of 
the previous characters. Note that the binary 
output format could have bytes that could be 
misinterpreted as Carriage Returns and/or Line 
Feeds so the user should defeat the ASCII CWLF 
as a valid character string terminator. 

3-72. Receiving The Trigger Message. 

3-73. The 8350A responds to the Group Execute 
Trigger (GET) command to the HP-IB bus select 
code and a Selective Device Trigger to the 8350A 
HP-IB address. The effect of the GET command is 
to trigger the sweep if presently in the External 
Sweep Trigger mode only, otherwise no action is 
taken. The response is as if a Data message 
consisting of the Single Sweep Trigger (T4) 
program code were transmitted. 

3-74. Receiving The Clear Message 

3-75. The 8350A responds to both Device Clear 
(DCL) and Selective Device Clear (SDC) by 
resetting all HP-IB handshake lines to the inactive 
state. The effect is to remove the 8350A from any 
Talker or Listener control functions. The 8350A 
responds by clearing the Status Byte and the 
Extended Status Byte. 

3-76. Receiving The Remote Message. 

3-77. The Remote message causes the 8350A to 
switch to remote mode. It has two parts: 1) remote 

\ 
enable and 2) address-to-listen. The Sweep 
Oscillator's output and all other controls do not 
change with the local-to-remote transition. 

3-78. The REM light turns on only when the 
8350A is in remote mode and after receiving its 
first Data Message. The ADRS'D light turns on 
when the 8350A is addressed to talk or listen. 

3-79. Receiving The Local Message. 

3-80. The 8350A returns to front panel control 
when it receives the Local message. Its output and 
all other controls do not change with the remote- 
to-local transition. 

3-81. When the 8350A goes to local mode, the 
front panel REM indicator turns off. However, the 
ADRS'D indicator would still illuminate if the 
8350A were addressed. 

3-82. The local message is the means by which 
the controller sends the Go To Local (GTL) bus 
command. The front panel LCL key can also 
return the 8350A to local mode. However, pressing 
the LCL key might interrupt a Data message to the 
8350A and this would leave the 8350A in a state 
unkown to the controller. This situation could be 
avoided by sending the Local Lockout message 
which disables the LCL key. 

3-83. Receiving The Local Lockout 
Message. 

3-84. After receiving the Local Lockout message, 
the 8350A front panel LCL key is disabled in 
addition to all the other front panel keys. With 
local lockout in effect, the 8350A can be returned 
to local only by the controller or by turning the 
8350A front panel LINE switch off/on. 

3-85. Receiving The Clear LockoutISet 
Local Message. 

3-86. The 8350A responds to the Clear Lockout/ 
Set Local message in the same way as to the Local 
message. Hence it returns to local front panel 
control. The 8350A need not be addressed to listen 
to receive this message. 

3-87. Sending 'The Request Service 
Message. 

3-88. The 8350A sends a Request Service 
message (RQS) whenever one of the following 
conditions exist and if it has been preprogrammed 

17 

Scans by ArtekMedia O 2006 



Operating Information 

Table 3- 7. HP-IB Program Codes 

18 
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Code Description 

AKm Amplitude Marker OnlOf f  
ALmn Alternate Sweep On/Off 
A1 Internal Leveling 
A2 External Crystal Leveling 
A 3 External Power Meter Leveling 

B K Backspace 

CAm Amplitude Crystal Marker OnlOff  
(83522183525 Only) 

C F Center Frequency 
Intensity Crystal Marker OnlOf f  Clm 

(83522183525 Only) 
CW CW Frequency 
C1 1 MHz  Crystal Marker Frequency 

(83522183525 Only) 
C2 10  M H z  Crystal Marker Frequency 

(83522183525 Only) 
C 3 50 M H z  Crystal Marker Frequency 

(83522/83525 Only) 
C4 External Crystal Marker Frequency 

(83522183525 Only) 

DF Delta F Frequency Span 
D M  dBm 
D N  Step DownlDecrement 
DPm Display Blanking On/Off 
Durn Display Update On/Off 

E Exponent Power Of 10 

FA Start Frequency 
F B Stop Frequency 
Fl m CW Filter InIOut 
F1 -20 MHz lV  FM 
F2 -6 MHz lV  FM 

GZ GHz 

HZ Hz 

I L Input Learn String 
I P Instrument Preset 
IX Input Micro Learn String 

KZ KHz 

M C  Marker To Center Frequency 
M D m  Square Wave Amplitude Modula- 

tion On/Off 
M O  Marker Off 

Code Description 

MPm Marker 1-2 Sweep OnlOff  
MS Milliseconds 
M Z  MHz 
MO Marker Off 
M 1  Marker #1 
M 2  Marker #2 
M 3  Marker #3 
M4  Marker #4 
M5  Marker #5 

NT Network Analyzer Trigger (841 0B) 

OA Output Active Parameter 
OL Output Learn String 
O M  Output Mode String 
OP Output Interrogated Parameter 
0 s  Output Status bytes 
OX Output Micro Learn String 

P L Power Level 
PSm Power Sweep OnlOf f  

RCn Recall Register 
RFm RF Power OnlOff  
RM Service Request Mask 
R Pm RF Blanking OnlOff  
R S Reset Sweep 

S C Seconds 
SF Frequency Step Size 
SH Shift Function 
S Lm Slope On/Off 
SM Manual Sweep 
S P Power Step Size 
S S Step Size 
ST Sweep Time 
SVn Save Register 
S X external Sweep 

TS Take Sweep 
T I  Internal Sweep Trigger 
T2 Line Sweep Trigger 
T3 External Sweep Trigger 
T4 Single Sweep 

UP Step Upllncrement 

VR CW Vernier 

0-9 + - Acceptable Numeric Data 

NOTES 

1. Program codes of the form "XXmu use "mu to turn the function On or Off (1 or 0) .  For the storage register 
functions the "nu is 1 through 9. 

2. The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters. 
Program codes can be upper or lower case alpha characters. 

, 



Model 8350A Operating Information 

to send the message by the Service Request Mask 
(RM) function: 

Error in syntax 
Parameter value modified to default value 
Hardware failure 
End of sweep 

3-89. The 8350A can send a Require Service 
message in either the local or remote mode. 
Further information pertaining to the instrument 
state can be obtained by conducting a Serial Poll 
or by executing the Output Status function, both of 
which access Status Byte information. The RQS 
state and the bus SRQ line are cleared only by 
executing a Serial Poll. 

3-90. Sending The Status Byte Message. 

3-91. After receiving a Serial Poll Enable com- 
mand (SPE) and when addressed to talk, the 
8350A responds by sending its Status Byte mes- 
sage as indicated in Table 3-8. A second status byte 
is available but must be accessed via the Output 
Status function. When the seventh most signifi- 
cant bit (bit 6, Request Service) of the Status Byte is 
true (one), an SRQ has occurred. See Service 
Request for the conditions causing a Service 
Request. Bit 4 indicates whether a change has 
occurred in the Extended Status Byte. If Bit 4 is 

true, then the second status byte should be 
accessed via the Output Status function to deter- 
mine the cause of the status change. All other bits 
indicate the present status of the noted function. 
The bits are true (one) if and only if the associated 
function/condition is true. To select an SRQ for a 
particular set of circumstances, both Status Bytes 
can be masked with the Service Request Mask 
function. The mask for each byte is determined by 
summing the decimal values of each selected 
function/condition that is desired. The default 
Service Request Mask Value is 'OOOOOOOO', or 
decimal 0. See Table 3-8 for decimal values of each 
Status Byte. bit. 

3-92. Sending The Status Bit Message. 

3-93. The 8350A does not respond to the Parallel 
Poll Enable (PPE) bus command and thus cannot 
send a Status Bit message. 

3-94. Receiving The Pass Control Message. 

3-95. The 8350A does not have the ability to take 
or pass control thus it cannot respond to the Pass 
Control message. 

3-96. Receiving The Abort Message. 

3-97. The 8350A responds to the Abort message 
(IFC true) by stopping all Talker or Listener 
functions. 

Table 3-8. Status Byte Information 

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter. 
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STATUS BYTE ($1) 

BIT # 

DECIMAL 
VALUE 

FUNCTION 

7 

128 

N/A 

EXTENDED STATUS BYrE ($2) 

6 

64 

REQUEST 
SERVICE 
(RQS) 

5 

32 

SRQ o n  
Syntax 
Error 

2 

4 

N/A 

BIT # 

DECIMAL 
VALUE 

FUNCHON 

4 

16 

N/A 

3 

8 

N/A 

1 

2 

N/ A 

7 

128 

Airf low 
Failure 

4 

16 

SRQ o n  
End of 
Sweep 

0 

1 

Self Test 
Failed 

1 

2 

N/A 

6 

64 

*RF 
Unleveled 

0 

1 

SRQ o n  
Numeric 
Parameter 
Altered t o  
Default 
Value 

3 

8 

N/A 

5 

3 2 

Power 
Failurelon 

2 

4 

SRQ o n  
Change in  
Extended 
Status Byte 
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3-98. OPERATOR'S MAINTENANCE 

3-99. Operator's maintenance consists of replac- 
ing defective fuses, cleaning the air filter, and 
cleaning the plug-in interface connectors. These 
items are discused in the following paragraphs. 

3-100. Fuses 

3-101. There are twelve fuses in the 8350A. Only 
the ac line fuse located at the back of the 
instrument may be replaced by the Operator. The 
value for the ac fuse is printed on the rear panel of 
the instrument below the power module. The 
value and HP part number for the ac fuse may be 
found in Sections I1 (Installation) and IV 
(Replaceable Parts). 

For continued protection against fire 
hazard, replace only with 250 V fuses of 
the same current rating and type (normal 
blow). 

3-102. To replace the ac fuse the Line switch 
should be switched off then the ac line cord 
removed from the power source and instrument. 
With the line cord removed, access may be gained 
to the fuse compartment. The fuse may be 
removed by pulling the lever inside the fuse 
compartment. The internal fuses should only be 
replaced by a qualified service technician. 

It is important that the following mainte- 
nance procedures be executed to retain 
the safety features which have been 
designed into the instrument. 

3-103. Air Filter 

3-104. The cooling fan located on the rear panel 
has a metal filter attached which will require 
periodic cleaning. Due to the variety of environ- 
mental conditions the interval between cleanings 
cannot be estimated. Error signal E016 indicates 
reduced air flow through an increase in temper- 
ature in the cooling system. When this error is 
noted on display a clogged filter may be the 
reason. To clean the filter refer to Section 8 of the 
manual. 

3-1 05. Plug-in Interconnect 

3-106. If plug-ins are changed frequently and/or 
the interconnectors are dirty the 8350A plug-in 
interconnect connector may require cleaning to 
avoid voltage losses (tune voltage). 

3-1 07. Service Tag Information 

3-108. If the Sweep Oscillator requires service 
and the operators maintenance is not sufficient 
the instrument may be sent as per Section 2 to your 
local HP service organization. Before sending the 
instrument back, fill out and attach one of the blue 
service tags. If a sweep oscillator error code is 
noticed when a failure occurs, note that error code 
in the failure symptoms/special control settings 
section of the tag. 
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L FREQUENCY 

I U  iHH: l3.700 GHH: 

FREQUENCY Sweep Mode 

DESCRIPTION 

This function block contains the keys to select one of the three desired modes (START/STOP, 
CW, CF/AF) or a modification of the mode (VERNIER, OFFSET). The two displays provide a 
visual display of the frequencies in the mode selected. The rotary control knobs provide a 
variable control to change the frequency of the function selected. 

PANEL LAYOUT 

FLINCTIONS/INDICATORS 

START: Enables START/STOP mode and allows selection of the lower frequency limit of 
sweep. 

STOP: Enables START/STOP mode and allows selection of the upper frequency limit of 
sweep. 

CW: Enables single frequency (CW) mode and allows selection of the frequency. 

Swept CW: Enables CW mode with full SWEEP OUTPUT voltage (0-10 volts). 

CF: Enables center frequency/delta frequency mode and allows selection of the center 
frequency. 

AF: Enables center frequency/delta frequency mode and allows selection of the total 
frequency span. 

VE R N I E R: Provides high resolution adjustments to values of the effective sweep center and 
CW frequencies. Range is 0.1 percent of plug-in frequency band. 

OFFSET: Offset RF frequency by entered value. START/STOP, CF/AF, and CW displays do 
not indicate the change. Light indicates non-zero OFFSET value. 

Z O :  This lamp indicates when a non-zero frequency vernier or offset value is in effect. To 
zero the vernier or offset, enter 0 MHz. 

Figure 3-6. Frequency Sweep Mode ( I  o f  31 
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LIMITATIONSICONCERNS 

1. The range of frequencies input to mainframe is determined by the plug-in (will accept 
values to +2% out of range). 

2. CW resolution equals 4096 points per band (includes + 2% overange) except in VERNIER. 
Example; using a 2 to 8.4 GHz plug-in, 1.6 MHz is the resolution. The display range is 1 
MHz to 99.99 GHz. 

3. The order in which STARTISTOP or CFAF are entered is not important. 

4. START frequency must be lower than STOP frequency. Entering a START frequency 
greater than the STOP frequency causes the STOP frequency to equal the START 
frequency. If the START frequency is greater than the STOP, then START equals the new 
STOP frequency. 

5.  Lights except as noted indicate active values/function. 

6. Frequency values entered do not change when mode is changed. 

7. Sweep Out provides a 0 to 10 volt ramp for all sweeps with 0 volts corresponding to the 
effective start frequency and 10 volts to the stop frequency. In CW mode the voltage out is 
equal to the percent of band (except swept CW). 

8. Vernier value can "roll over" if knob or step causes the vernier value to exceed the 
maximum value then the CWICFvalue is changed and the vernier value reset to 0 MHz (or 
appropriate value). 

Figure 3-6. Frequency Sweep Mode (2  o f  3) 
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LOCAL FUNCTION PROCEDURES: 

Values must end with terminator (GHz or MHz). 

REMOTE FUNCTION PROCEDURES: 

Depends on plug-in used: lKHz if <2 CHz in 83525 or  83522. 

Function 

Start 
Frequency 

Stop 
Frequency 

Continuous 
Wave 

Swept CW 

Center 
Frequency 

Delta 
Frequency 

Offset 

Vernier 

Figure 3-6. Frequency Sweep Mode (3  o f  3) 
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Activate 

%T&@ 

2!%tlP 

C'W 

ma@ 
CF 

CiF 

WFT W ~ E R  

VERNIER 

Mode 

STARTISTOP 

cw 

CF/AF 

OFFSET 

VERNIER 

Function 

Start 

Stop 

CW 

Swept cw 

Center Frequency 

Delta Frequency 

Frequency Offset 

Frequency Vernier 

Range and 
Resolution 

Range : 
See plug-in 

Resolution : 
*0.24% 
of band 

Range: +.05% 
of plug-in 

Resolution: 
+-.0008% of band 

Data Forms 

On/Off 

Program Code 

Suffix 

FA 

F B 

CW 

SH cw 

CF 

DF 

SH VR 

VR 

Knob 

X 

X 

X 

X 

X 

X 

X 

X 

Scale 

Plug-in 

'0.05% 
of band 

Step 

X 

X 

X 

X 

X 

X 

X 

X 

Keyboard1 

X 

X 

X 

X 

X 

X 

X 

X 

Resolution 

50.24% 

?.0008% 

Range 

cz 
MZ 

KZ 

HZ 

Resolutiori 

x109 

x106 

x103 

X1 
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INSTRUMENT STATE 

INSTRUMENT STATE 

DESCRIPTION 

This function block contains two LEDs one that indicates whether Sweep Oscillator is in the 
remote mode, and another indictates when it is addressed to talk or listen. The local key when 
not in local lockout will switch the Sweep Oscillator from remote to local (front panel) control. 
The Instrument Preset key when engaged will first run the Sweep Oscillator self test then set the 
controls to the preset condition. 

PANEL LAYOUT 

FUNCTIONSIINDICATORS 

LCL: Returns Sweep Oscillator control to front panel from remote operation unless a Local 
Lockout has been executed. The 8350A retains the same control settings when switched from 
remote to local. 

Select H P- I B Address: Provides a way to see and change the current HP-IP address code (0 
to 30). The code is displayed in the FREQUENCY/TIME display. 

I NSTR PR ESET: The following two steps take place when instrument preset is engaged or the 
sweep oscillator is switched on. Plug-in related error (E050 to E059) information is found in 
the plug-in manual. 

1. A self test of the entire instrument is begun that takes approximately 1% seconds to 
complete. If an error is found the test stops and an error code is displayed. Section 8 has a 
list of error codes and failures. 

2. After self test the sweep oscillator presets the controls as follows: 

SWEEP MODE: START/STOP, over the full frequency range of the plug-in 
SWEEP TIME: fastest allowable for plug-in 
MarkersIModulation: off, Marker frequency values reset to center of band 
VernierIOffset: 0 MHz 
SAVE/R ECALL: all registers set to INSTR PRESETvalue (if Opt. 001 Non-volatile 
memory, values unchanged) 

When using 83500 series plug-ins: 

POWER LEVEL: maximum leveled value 
RF, C W  Filter: on 
ALC MODE: INT 
CRYSTAL MARKERS: off (5OMHz lamp on) 

Figure 3-7. Instrument State ( I  of 2) 
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REMOTE: Sets Sweep Oscillator into remote HP-IB operation. 

I,IMITATIONS/CONCERNS 

1. Local key will not function if a Local Lockout has been implemented. 

2. Allowable HP-IB addresses are from 0 thru 30. However the value 21 is typically reserved 
for the controller and should be avoided. 

3. The HP-IB address set remains in effect until line power is turned off. At power turn on the 
internal HP-IB address switches are read and used as the address unless 8350A Option 001 
is used. If Option 001 is used, the HPLIB address will remain unchanged. 

4. If an instrument problem occurs Section 8 of the manual contains some operator initiated 
tests. These tests may isolate problems to enable service (via blue tag) to repair them faster. 

LOCAL FUNCTION PROCEDURE: 

1 Address entered only after pressing the GHz, MHz, or  dBm keys. 

REMOTE FUNCTION PROCEDURE: 

Function 

Local Key 

Select HP-IB Address 

Instrument 
Preset 

Remote 

Figure 3-7. Instrument State (2  o f  2 )  
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Mode 

Local 

Select 
HP-IB Address 

Instrument 
Preset 

Remote 

Activate 

LCZ 

SRlF'f LCL 

@@?OX 
?%$= 

Not Available 

Function 

Use HP - IB 
Command 

Not Available 

Instrument 
Preset 

Use HP - IB 
Command 

Range and 

Integers 
from 0 to 30 

Data Forms 

Program Code 

OnIOff 

X 

X 

Prefix 

I P 

Resolution 

Knob Step Keyboard 

X1 
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Figure 3-8. Frequency MarkerslSweep Time - Marker Transfer ( I  of 4) 
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FREQUENCY Markers/Sweep T I M  E-Marker Transfer 

DESCRIPTION 

The frequency marker functions consist of up to five independent and contiuously variable 
frequency markers. The Marker A function displays the difference frequency between any two 
markers. MKR-CF sets the effective sweep center frequency (CF) equal to the active marker 
frequency. MARKER SWEEP initiateslexits sweep between Marker 1 and Marker 2. After exit, 
sweep returns to original sweep limits. The FREQUENCYITIME display will display active 
marker frequency, Marker A frequency, Sweep Time, or frequency in manual sweep mode. 

PANEL LAYOUT 

MI  - M2 

F R E Q U E N C Y I T I M E I  
GHz 

O.DI7 SeC 

0 
Boo Q @El 

M5 ALLOFF 

@@@ . , 

FUNCTIONSIINDICATORS 

Markers 1 to 5: Each marker (M1 through M5) can be enabled and a frequency value 
defined. The last marker engaged is the active marker and it is the one modifiable by the control, 
step keys, keyboard, o r  remote control. Lamp off indicates marker off, lamp on, indicates 
marker on and lamp flickering indicates marker is active. 

Active marker off: Turns off the active frequency marker and saves previous previous value. 
The value is recalled when marker is turned on later. 

All Markers Off: Turns off all frequency markers saving the values of each to be recalled 
later when markers are turned on. 

Marker Delta: Selects the MKR A mode where the FREQUENCYITIME display indicates 
the frequency difference between the active frequency marker and the previously active 
frequency marker. The active marker is still active and modifiable via the FREQUENCYITIME 
knob, step keys, keyboard or remotely. If in intensity marker mode the display trace is 
intensified between the two selected frequency markers. 

Marker to Center Frequency: This function takes the value of the presently active 
frequency marker and reassigns it to the CW frequency, Center Frequency, or effective center 
frequency of the Start/Stop sweep. The frequency marker value is unchanged, the previous 
center frequency value is lost. 
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Figure 3-8. Frequency MarkerslSweep Tirne - Marker Transfer (2  o f  4 )  2 7 

. 
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- 

Marker Sweep: This function temporarily uses the values of Markers 1 and 2 and reassigns 
them to the Start and Stop frequencies respectively. The previous values of the Start and Stop 
frequencies are saved and reassigned when exiting Marker Sweep mode. If Marker 1 is greater 
than Marker 2 (or M2 less than M1) the lower frequency is used for the Start frequency, and the 
higher value for the Stop frequency. Note that the values of Markers 1 and 2 and hence the 
temporary Start and Stop frequency values can be modified in marker sweep mode by using 
either the start or the stop controls or MI or M2 controls. The new values of M1 and M2 are 
retained upon exiting Marker Sweep mode. 

Marker 1 to Start, Marker 2 to Stop: This functions the same as marker sweep except that 
the Start and Stop frequencies are permanently reassigned and not restorable to their previous 
values. 

Counter Interface Enable and Disable: When Sweep Oscillator is used in swept mode this 
function enables the use of the 5343A Microwave Frequency Counter to count Start, Stop, or 
Marker frequencies. 

LIMITATIONSICONCERNS 

I .  All frequency markers are initialized to the value of the center frequency of the frequency 
range of the plug-in at power on. 

2. Frequency markers if active and the present value is out of the present sweep frequency 
range, will be reassigned the value of the present effective center frequency when the 
FREQUENCY1 TIME knob is first turned. 

13. If no markers are presently active when entering MKR A, Markers 1 and 2 are assumed the 
active and previously active markers respectively. 

4. If Marker 1 frequency is higher than Marker 2 frequency then thesevalues are permanently 
interchanged in Marker Sweep mode. 

5.  Start and Stop values are modified to correspond to the new center frequency and old 
sweep width in MKR-CF. Likewise the A Frequency Span and StartIStop may be 
modified so that the new frequency sweep is within the frequency range of the plug-in. 

6. If no marker is presently active the previously active marker is assumed. At power on 
Marker 1 is assumed to be the active marker. 

7. If Marker 1 and/or Marker 2 are not on when entering Marker Sweep mode, they are turned 
on and their previous values used. At power on, all markers are assigned the value of the 
effective center frequency of the plug-in frequency range. 

8. If sweep width is out of range when MKR-CF is engaged it will automatically scale down 
the A Frequency to be within plug-in frequency range. 

9. The plug-in and markers have the capability of 2 percent frequency overrange, if this 
occurs a flickering of the GHz or MHz indicators will occur. 
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LOCAL FUNCTION PROCEDURE: 

- -  

1 Values must end with terminator (GHz or  MHz). 

Counter Interface 

Figure 3-8. Frequency MarkerslSweep Time - Marker Transfer (3 o f  4) 
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REMOTE FUNCTION PROCEDURE: 

Figure 3-13, Frequency MarkerslSweep Time - Marker Transfer ( 4  o f  4)  
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Mode 

Markers 

A Marker 

MKR ' CF 

MARKER 
SWEEP 

MARKER 
SWEEP 

OFF 

ALL OFF  

Counter Interface 
Enable 

Counter Interface 
Disable 

Function 

Select and 
Position Markers 

Displays Difference 
Frequency 

Active Marker To 

Sweep ON 
M1 and M2 OFF 

Permanent 
Marker Sweep 

Active Marker Off 

All Markers Off 

Counting End Points 
or Marker On 

Swept Frequency 

Disables 
Swept Counting 

Prefix 

M 1 to M5 

SH M1 

MC 

MP 1 
MPO 

SH MP 

M1 to  M5 

SH 

FA, FB, or 
M1 t o  M5 

SH M2 

SH M3 

Suffix 

GZ 
MZ 
KZ 
HZ 

MO 
MO 

MO 
MO 

Range 

Plug-in 

Scale 

x 1 o9 
X106 
x 1 0 3  

X1 

Program Code 

Resolution 

.024% 
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Storage Registers 

DESCRIPTION 

The Save n function allows all the control settings to be stored in one of the nine internal 
registers. The Recall n function will implement the previously stored settings. Alternate n 
function alternates between current state and register selected on successive sweeps. 

PANEL LAYOUT 

FUNCTIONSIINDICATORS 

SAVE : Enables current settings (modes, frequencies etc.) to be stored in a register. Nine 
registers are available for storage (1 through 9). 

RECALL: Enables a resetting of one of the nine stored register modes. When enabled the 
registers may be incremented with the UP control or decremented with the down control. 
Registers not previously stored will contain the instrument preset settings. 

Alternate: Alternates between current state and selected stored register on successive sweeps. 
If used with appropriate HP 8755C, current state response is on channel 1 and selected state 
response is on channel 2. 

LIMITATIONSICONCERNS 

1. Unused registers have instrument preset values stored until new new values are stored. 

2. The instrument preset function sets all registers to instrument preset settings except in 
Option 001 instruments which retain stored settings even with AC power off. 

3. Remote Step Up Advance (Programming Connector) or Auto Step allows cycling of 
storage registers. 

Figure 3-9. Storage Registers ( I  of 2)  
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Function 

Store Settings 

Recall Settings 

Alternate Sweep 
Settings 

Alternate Sweep Off 

LOCAL FUNCTION PROCEDURE: 

' Step keys activated only after a number has been entered. 

REMOTE FUNCTION PROCEDURE: 

Mode 

SAVE 

RECALL 

ALTERNATE 

Figure 3-9. Storage Registers ( 2  o f  2 )  
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Activate 

L v  

A&@ 

A&%$ 

Function 

Store Current 
Settings 

Resets Stored 
Settings 

Successive Sweep 
Selected and Current 

Alternate Off 

Range and 

Integers 1 to 9 

Integers 1 t o  9 

Integers 1 t o  9 

Data Forms 

Program Code 

Prefix 

sv 

RC 

ALI 

ALO 

Keyboard 

X 

X 

X 

X 

On/Off 

X 

Range 

Register 
1 t o 9  

Register 
1 to  9 

Register 
1 to  9 

Knob Step 

X1 

X1 

Resolution Suffix Scale 
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SWEEPISWEEP TRIGGER 

DESCRIPTION 

This function Block contains seven keys for control of sweep source and time. This block also 
has a SWP LED to indicate sweep in progress. The SWEEP type keys enable selection of EXT, 
MAN or TIME sweep controls. The SWEEP TRIGGER keys enable selection of INTernal, 
LINE, EXTernal and SINGLE sources of sweep triggering. Lights on keys indicate active 
function. 

PANEL LAYOUT 

SWEEP TRIGGER SWEEP 6asD 
sGpOO~o Q s a  

FUIUCTIONSIINDICATORS 

SWEEP EXTERNAL: Enables sweep input via front or rear panel SWP input BNC (SWP 
INPUT 0 to 10 volts) to externally tune plug-in oscillator. 

SWEEP MANUAL: Enable manual control of sweep voltage via frequency inputs. Manual 
frequency is displayed on FREQUENCYITIME display. 

SWEEP TIME: Enables internally timed sweep. The triggering for TIME may be one of the 
following sweep trigger modes. 

I NT: Enables internal sweep triggering (free run, auto). 

LINE: Enables triggering by power line frequency. 

SWEEP TRIGGER EXT: Enables external triggering of sweep via rear panel auxiliary 
connector pin 9. A two volt trigger (20 volts max) must be supplied to auxiliary connector. 

S I NG LE: Selects and/or triggers or aborts single sweep. 

LIMITATIONSICONCERNS 

1. SWEEP TRIGGER controls work only in TIME sweep mode. 

2. Using the step keys with sweep time forces specific values in a 1,2,5 sequence such as 1 Oms, 
20ms, 50ms, looms, etc. No step value can be set for sweep time. 

3. When first engaged, single sweep is selected if in a different sweep trigger mode. Ifpresently 
in single sweep, this triggers a new sweep. 

Figure 3-10. SweeplSweep Trigger ( I  of  2) 
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Figzrre 3-10. S\veep/Sweep Trigger (2  o f  2 )  

LOCAL FUNCTION PROCEDURE: 

'Values must end with terminator (GHz, MHz, S, or mS). 
 he step size may not be set for time. 
3Each mode (except TIME) disables other modes. 
4 ~ h e  limit for broad band sweeps is higher than 0.01 second. 

REMOTE FUNCTION PROCEDURE: 
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UATA t N T R Y  a 
11011 @ 
Rq @ 

SHIFT 4 

DATA E NTRY-Step KeysIKeyboard 
DESCRIPTION 

This function block contains the step key function, numeric entry keyboard and terminators 
which allow modification of many ofthe values of functions. This function block has a back key 
which works like a erase or rubout ofthe last entry. Also in this function block is a shift key (blue) 
which enables shift key functions. 

PANEL LAYOUT - - - . . - - . . 

FUNCTIONS/INDICATORS 

STEP SIZE: This function allows the setting of the frequency or power level step size. 

6 (step up): This function increments the presently active parameter value by the appro- 
priate step size. 

6 (step down): This function decrements the presently active parameter value by the 
appropriate step size. 

0 9 - :  Numeric digits, sign, and decimal point useable to input data for active function. 

BACK SPACE: This function performs a character back space, or rubout, to erase the last 
digit entered on the present numeric entry. Function enabled only when entering a number and 
units terminator have not been entered. 

GHz/s: Units terminator for Gigahertz frequency data or seconds time data. 

MHzIms: Units terminator for Megahertz frequency data or millisecond time data. 

dBm/dB: Units terminator for dbm or dB power data. 

SHIFT(b1ue key): This function enables the "shift" functions that are labeled in blue on the 
front panel or required key code in remote HP-IB. 

LIMITATIONSICONCERNS 

1. Step size not settable for sweep time. It is a 1,2,5 data progression like 10 msec, 20 msec, 50 
msec, lOOmsec, etc. 

2. No visable data display for step size values. 

3. Step size entry is differentiated via units terminator (ie. frequency or power step). 

4. All numeric entries are not inputlentered until the appropriate units terminator is entered. 

5. Auto Step via depressing up or down key causes the active parameter to be stepped as long 
as the key is depressed. 

6. The dBm/dB key will be a default value of Hz or sec. 

Figure 3-11. Data Entry- Step k'eys/Ke.vboard ( I   of'^) 
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7. Negative numeric data must be entered with negative sign first. 

8. Blank and unnecessary negative signs are ignored by the sweep oscillator. 

9. Some shift functions are not labeled on the front panel, References Shift Function section. 

10. Shift key indicator on until a correct shift function key stroke is entered. 

11. The default Step Size values are 0.1% of the present A F  for frequency parameters, 1 dB for 
power parameters. 

LOCAL FUNCTION PROCEDURE: 

REMOTE FUNCTION PROCEDURE: 

. 

Function 

STEP SIZE 
Frequency 

STEP SIZE 

Figure 3-11. Data Entry - Step KeyslKeyboard (2 o f  2) 
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Modulation/Blanking 

DESCRIPTION 

This function block controls the frequency marker display mode, RF power and external CRT 
control. Mainframe frequency markers can be RF amplitude dips or CRT intensity dots (via Z- 
axis control). The R F  power can be turned off during the retrace sweep. The CRT display retrace 
sweep can be blanked. The internal squarewave amplitude modulation can be enabled. The 
squarewave frequency is 27.8 KHz standard for proper operation with the H P  8755 Frequency 
Response Test Set or internally selectable (see Section IV) for 1 KHz for proper operation with 
the HP 41 5 SWR Meter and other instruments. The sweep inputloutput connector is also in this 
block. 

PANEL LAYOUT 

AMPTD DlSPL RF 
MKR BLANK BLANK MOD SWEEPOUTPUT 

@@@@ @ 
ONIOFF- SWEEP INPUT 

FUNCTIONS/INDICATORS 

AMPLI'TUDE MARKER: This function when engaged (light on) sets the mainframe 
frequency markers into RF amplitude dips instead of CRT intensity dots (via Z-axis control). 

DISPLAY BLANKING:. This function when engaged (light on) blanks the retrace sweep on 
CRT displays via Z-axis control. 

RF BLANKING: This function when engaged (light on) blanks (turns off) the RF power 
during the retrace sweep. 

U1 SQUAR EWAVE MODULATION: This function when engaged (light on) enables the 
internal amplitude modulation squarewave. The standard squarewave frequency is 27.8 KHz, 
internally selectable to 1 KHz. 

SWEEP OUTPUT/INPUT: When Sweep Oscillator is in manual or time sweep mode this 
connector provides a linear ramp voltage from 0 to 10 volts that is synchronous with RF sweep. 
In external sweep mode connector is input for a sweep ramp from 1 to 10 volts. 

LIMITATIONS/CONCERNS 

1. Changing frequency of modulation (1 or 27.8 KHz) requires removal of a jumper (see 
Adjustment section). 

2. Plug-in frequency markers are controlled from plug-in for CRT intensity dots or RF 
amplitude dips. 

Figure 3-12. ModulationlBlanking ( I  of 2 )  
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3. Internal squarewave modulation and a External AM signal can be used simultaneously. 

4. CRT Z-axis control is provided with both positive and negative polarity control for 
blanking (via rear panel POS Z-BLANK or NEG Z-BLANK). Mainframe frequency 
markers, when used in the CRT intensity dot mode are useable with positive polarity Z-axis 
control only. 

LOCAL FUNCTION PROCEDURE: 

REMOTE FUNCTION PROCEDURE: 

Figure 3-1 2. Modulation/Blanking ( 2  o f  2 )  
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POWER Control 

DESCRIPTION 

This function block contains all functions relating to the RF output power level. The desired 
power level can be set. To compensate for a linear lose through a device (like a cable) on the 
output of the plug-in, a slope compensation can be set to level the output. To provide a ramp of 
output power, a power sweep width can be set and the Power Sweep function enabled. Power 
Sweep starts the RF output power at the Power Level setting then ramps up the specific Power 
Sweep width. 

PANEL LAYOUT 

FUNCTIONS/INDICATORS 

POWER LEVEL: This function when enabled (light on) allows setting of the output power 
level for all ALC modes. Calibrated power level in internal leveling mode only. 

POWER SWEEP: This function when enabled (light on) allows setting of the power sweep 
width (in dB) for the power sweep function. Power Sweeps from Power Level to Power level plus 
Power Sweep width. 

SLOPE: This function when engaged (light on) allows setting of the frequency slope 
compensation in dB1GHz. Allows compensation for lossy devices to achieve a flat, leveled 
output power at output of devicelcable by increasing the output power at higher frequencies. 

UNLEVELED Light: Light is on when all or portion of sweep is unleveled. 

POWER Display: Provides digital display of Power Level and Power Sweep to a tenth of a dB 
and Slope to 0.01 dB. The units for power level are dBm, for power sweep dB, and for slope it is 
dB1GHz. 

Figure 3-13. Power Control (83500 series Plug-ins) ( 1  of 2 )  
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LIMITATIONS/CONCERNS 

1. Power level control is calibrated over a 10 dB range, typically 15 dB. Power Level range up 
to 80 dB with plug-in Option 001 (70 dB Step Attenuator). 

2. The total combined Slope and Power Sweep range is 15 dB. 

3. Power Sweep will not cross a Step Attenuator boundary. 

4. Power Sweep and Slope values may not be negative. 

LOCAL FUNCTION PROCEDURE: 

1 
Values must end with terminator (dBm or  dB). 

REMOTE FUNCTION PROCEDURE: 

Figure 3-1 3. Power Control (83500 series Plug-ins) (2 of 2 )  
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3 Signal Control 

DESCRIPTION 

This function block controls the signal purity and switches the signal RF off or on. The CW 
Filter, when enabled, reduces the oscillator tuning voltage noise and hence Residual FM. The 
CW Filter is inactive in sweep modes. 

PANEL LAYOUT [ I  
ON/0FF- 

FUNCTIONSIINDICATORS 

RF ONIOFF: This function switches RF power on (light on) or off (230dB attenuation). 

CW FILTER ON/OFF: This function enables (light on) or disables the oscillator tune 
voltage filter when in CW or manual sweep modes only. 

LIMITATIONSICONCERNS 

1. CW filter not enabled during sweeps. 

LOCAL FUNCTION PROCEDLIRE: 

REMOTE FUNCTION PROCEDURE: 

Figure 3-1 4. Signal Control (83500 series plug-ins) 
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ALC MODE 

DESCRIPTION 

This functional block controls all Automatic Leveling Control (ALC) functions of the output 
power. Several modes of ALC can be selected, these are Internal, External via a 
CrystaVDetector, or external via a Power Meter. 

PANEL LAYOUT 
ALC MODE 

@@@ 

0.1 
@ 

R F  EXTIMTR @ ALC 

FU NCTIONS/I NDICATORS 

INTERNAL ALC: This selects the internal crystal detector/coupler for leveling the output 
power at the front panel output connector. 

EXTERNAL ALC: This selects the external crystal detector for leveling with the detector 
output applied to the front panel External ALC BNC input connector. 

METER ALC: This selects the external power meter for leveling with the power meter output 
applied to the front panel External ALC input connector. 

EXT/MTR/ALC INPUT: Input connector for External crystal detector and power meter 
outputs. 

ALC CAL: Used to adjust external leveling gain when using EXTERNAL leveling. Clockwise 
rotation increases gain. 

FREQUENCY CAL: Adjustment that allows calibrating the RF plug-in frequency using the 
crystal markers, frequency marker indicator, and a CW or Start Frequency value. 

LIMITATIONS/ CONCERNS 

1. Only crystal detectors of negative polarity (-10 to -150 millivolts) can be used. 

2. Only power meter outputs of 0 to 1 volts can be used. The HP 431 and 432 series are 
compatible, the H P  435 and 436 are not. 

Figure 3- 15. ALC Mode (83500 series plug-ins) ( I  of 2 )  
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LOCAL FUNCTION PROCEDURE: 

Each mode disables all other appropriate modes. 

REMOTE FUNCTION PROCEDURE: 

Mode disables all other possible modes. 

FREQUENCY MARKER INDICATOR: Lamp lites when RF output frequency is 
coincident with the selected crystal marker frequency. 

Range and Function 

Internal 
Leveling 

External 
Leveling 

Power Meter 
Leveling 

Mode 

ALC Leveling 

Figure 3-15. ALC Mode (83500 series plug-ins) (2  of  2 )  
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Crystal MARKER FREQUENCY 

DESCR IPTlON 

This functional block controls the crystal frequency markers by selection of the marker crystal 
frequency and the marker display mode (intensity or amplitude). Crystal frequency combs of 
1 MHz (usable below 1 GHz), 10 MHz, 50 MHz, or an external frequency may be input to the rear 
panel External Marker input The crystal frequency markers can be displayed independent of 
the mainframe frequency markers in their CRT intensity dot (via Z-axis control) and/or RF 
amplitude dips. 

PANEL LAYOUT 
MARKER FREQ MHz @@@a 5 lGHz  

AMPTD @ INTENS @ Mi 

FUNCTIONSIINDICATORS 

1 M H z  CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics of 1 
MHz. 

10 M H z  CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics of 
10 MHz. 

5 0  M H z  CRYSTAL: Selects (light on) a crystal frequency comb of markers at harmonics of 
50 MHz. 

EXTERNAL FR EQU ENCY: Selects frequency markers at the RF frequencies that are input 
to the rear panel External Marker input to the rear panel External Marker input Allowable RF 
power range at input is -10 dBm minimum to +lo  dBm maximum. 

INTENSITY MARKER: Sets the marker display mode to CRT intensity dots via Z-axis 
control. 

A M  PLlTU DE MARKER: Sets the marker display mode to RF amplitude dips. 

EXTERNAL MARKER I N  PUT: Rear panel input for external frequency marker. 
Maximum drive range -10 to + 10 dBm. 

Figure 3-1 6. Crystal Murker Frequency (83500 series plug-ins) ( 1  of 2 )  
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LIMITATIONSICONCERNS 
1. Plug-in markers display modes are independent of the 8350A mainframe markers. Hence 

any combination of intensity or amplitude markers will work. 

2. Intensity markers obtainable using the positive polarity Z-axis output only. 

3. Maximum drive level of External Marker Input is +10 dBm. 

4. Plug-in markers can be intensity and amplitude variety simultaneously. 

LOCAL FUNCTION PROCEDURE: 

REMOTE FUNC'TION PROCEDURE: 

Mode disables the previous mode. 

Figure 3-1 6. Crystal Murker Frequency (83500 series plug-ins) (2 of2) 
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HP-IB ONLY FUNCTIONS 

DESCRIPTION 

This section describes functions which are only accessible via the HP-IB. These functions allow 
the HP-IB user to learn about the present instrument state, setup the instrument state, and 
enable some special functions to improve HP-IB operation. 

FUNCTIONS 

INPUT/OUTPUT LEARN STRING: A string of 90 bytes of binary data that completely 
describes the present instrument state (does not include the storage registers) of the 8350A and 
83500 Series Plug-in. This information is packed and encoded for minimal storage require- 
ments thereby making data analysis difficult. If data analysis is necessary, use the Output Mode 
String and Output Interrogated Parameter functions instead. When output from the 8350A and 
stored in an ASCII character data string, the Learn String can later be input to the 8350A to 
restore that instrument state. The length of the Learn String is fixed, independent of the 
functions selected and the plug-in used. 

The Output Learn String function learns the present sweeper settings only. To learn the storage 
register settings, sequentially recall each storage register then learn the present sweeper settings. 
Likewise to restore the storage registers, input the learn string for the appropriate storage register 
then save the present sweeper settings in the proper register. 

INPUT/OUTPUT MICRO LEARN STRING: A string of 8 bytes of binary data that 
completely describes the present CW Frequency, Vernier, Sweep Output voltage, and Power 
Level of the 8350A and 83500 Series Plug-in. This information is packed and encoded for 
minimal storage requirements thereby making data analysis difficult. When output from the 
8350A and stored in an ASCII character data string, the Micro Learn String can later be input to 
the 8350A to restore the instrument state for rapid CW frequency programming. The length of 
the Micro Learn String is fixed, independent of the functions selected and the plug-in used. 

In this mode the 8350A numeric displays are blanked and the Micro Learn String bytes are used 
to pre-load the appropriate internal DAC's. For proper operation the 8350A must be in the CW 
mode and the plug-in CW Filter capacitor should be off. Since the Micro Learn String overrides 
the present values of the 8350A when it is input, do not program any functions while in this 
mode. If a function is programmed one of two things may occur: 1) the 8350Amay exit the Input 
Micro Learn String mode with the previous sweeper settings restored, or 2) the 8350A may 
interpret the program codes as another Micro Learn String and cause the instrument to enter a 
non-predicatable state. The only function that is valid for execution while the Micro Learn 
String is in effect is the Network Analyzer Trigger function. 

To output the Micro Learn String: 1) program the desired CW frequency, 2) program the " O X  
code, then 3) read the 8 byte string. 

To input the Micro Learn String: program the "IX' code and the 8 byte string. When the user 
desires to exit the Input Micro Learn String mode and return to the normal mode of operation, 
the user must exit properly. When in the Input Micro Learn String mode the 8350A accepts the 
input program codelbytes in a special binary entry mode. The mode is exited by programming 

Figure 3-1 7. HP-IB Only Functions f I of' 7) 
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the 8350Awith a function code that does not start with a number (0-9) or the letters A through F 
since these are interpreted as possible Micro Learn String data characters. It is suggested that the 
user exit this mode by using the "MO" code as the mode terminator then restore the numeric 
displays via the "CW', "ST", and "PL" function codes. 

OUTPUT MODE STRING: A string of 25 bytes of binary data that describes all of the 
presently active functions of the 8350A and 83500 Series Plug-in. This information is not packed 
thus allowing simple data analysis. The information passed indicates only which functions are 
presently active functions with no numeric values included. By determining the decimal value 
of each byte the user can determine which function is active. To determine the actual numeric 
value of some functions use the Output Interrogated Parameter function. The length of the 
Mode String is fixed, independent of the functions selected and the plug-in used. 

OUTPUT INTERROGATED PARAMETER: The 8350A outputs the present numeric 
value of the instructed parameter that is to be interrogated. Any parameter that has a numeric 
value associated with it such as Start Frequency, Sweep Time, etc., can be interrrogated. The 
units of the output data are Hz, dBm, dB, or sec., implied with the function selected. 

OUTPUT ACTIVE PARAMETER: The 8350A outputs the numeric value of the parameter 
that is presently active, ie. enabled for value modification from the step keys or data entry. The 
units of the output data are Hz, dBm, dB, or sec., implied with the function selected. 

OUTPUT STATUS: The 8350A outputs 2 sequential bytes, 8 bits wide, that indicate the 
present instrument status. The first status byte is equivalent to the Status Byte of the Serial Poll 
(the Status Byte Message), the second status byte is the Extended Status Byte which provides 
additional information. See the Status Byte Information table for a description of each Status 
Byte. Status Byte values are cleared upon execution of a Serial Poll (the Status Byte Message), 
Device Clear (the Clear Message), and/or Instrument Preset function command. 

Status Byte Information Table 

EXTENDED STATUS BYTE (#2) 

Figure 3-1 7. HP-IB Only Functions ( 2  o f  71 
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SERVICE REQUEST MASK: This determines which bits within the 8350A Status Byte 
(byte #1) can cause the 8350A to send a Request Service (RQS) Message to the HP-IB controller. 
The Request Mask is a one 8-bit byte value where with each bit position corresponds to the same 
bit position as in the 8350A Status Byte. If in the Request Mask byte a bit is set (logical '1') then 
this condition is enabled for RQS generation. If the bit value is cleared (logical '0') then the bit is 
ignored. The Request Mask value ranges from decimal 0 to 255 where the decimal value can be 
determined by summing the decimal values of each Status Byte bit to be enabled (the user need 
not select the RQS bit). The default at power on is a Request Mask byte of'00000000' or decimal 
0. The Request Mask is reset to the default value at power on only and is not affected by an 
Instrument Preset. 

NETWORK ANALYZER TRIGGER (841OB): This causes an external trigger pulse to be 
generated for the HP 8410B Microwave Network Analyzer to re-phase lock on the present RF 
signal. This is used to insure proper HP-IB operation in stepped CW frequency sweeps to 
guarantee that the 8410B is phase-locked at the proper RF frequency after CW settling. 

RESET SWEEP: This aborts the present single sweep that is in progress and resets the sweep 
so that it can be triggered again. This function is enabled only if the 8350A is in the Single Sweep 
Trigger mode and has the same effect as programming a single sweep trigger ("T4"). 

TAKE SWEEP: This triggers a single sweep. This function is enabled only if the 8350A is in 
the Single Sweep Trigger mode and has the same effect as programming a single sweep trigger 
("T4"). 

DISPLAY UPDATE ON/OFF: This selects whether or not the 8350A updates its numeric 
displays upon further programming of any parameter with a numeric value. The function 
reduces the amount of time involved in programming the 8350A numerically related parameters 
(ie. CW Frequency) and aids in producing faster stepped CW frequency sweeps. The default at 
power on and Instrument Preset is the Display Update On state. When in the Display Update 
Off state, the 8350A numeric displays will be blanked. 

F M  SENSITIVITY (83500 Series Plug-ins Only): This selects the External FM Input 
sensitivity of -20 MHz per volt or -6 MHz per volt. This function is normally selected with an 
internal plug-in switch but can be overriden via the HP-IB. Note that the FM sensitivity is reset 
to the switch position after an Instrument Preset is executed. Thus the user should select the 
desired sensitivity after every Instrument Preset. 

LIMlTATlONS/CONCERNS 

1. When using the Micro Learn String(both Input and Output), the 8350A must be in the CW 
mode and the plug-in CW Filter capacitor should be off. 

2. You must exit the Input Micro Learn String mode with the "MO" code only. The numeric 
displays will still be blanked until the appropriate functions are re-activated. 

Figure 3-1 7. HP-IB Only Functions ( 3  o f  7) 
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f 

3. All Learn String and Micro Learn String characters must be retained and re-input to the 
8350k If the 8350A does not receive the expected number of characters it will undergo an 
Instrument Preset. 

4. The valid functions for the Output Interrogated Parameter are: FA, CW, CF, DF, FB, VR, 
SHVR, M1, M2, M3, M4, M5, SHM1, SF, SM, ST, PL, PS, SL, and SP. 

5. The Request Mask byte value is reset only when another value is programmed. It is 
unaffected by Instrument Preset. 

6. The plug-in FM Sensitivity range is reset after an Instrument Preset to the value selected by 
the internal switch. 

7. The Output Learn String, Output Micro Learn String, Output Mode String, and Output 
Status functions send a Data message consisting of a string of8-bit binary bytes terminated 
using the bus END command (EOI and ATN true) with the last byte. The Output 
Interrogated Parameter and Output Active functions send a Data message consisting of a 
14 character ASCII string representing the numeric value in exponential form terminated 
with a Carriage ReturnILine Feed (CWLF). 

Binary Syntax: [b***b] [EOI] 

Numeric Syntax: [+d.ddddd~+dd] [CRJ [LF] 

Where the character 'b' indicates an 8-bit binary byte and 'd' indicates a decimal digit (0 
through 9). Note that the binary output format could have bytes that may be misinterpreted 
as Carriage Returns and/or Line Feeds so the user should defeat the ASCII CWLF asvalid 
character string terminators and rely on the byte count 

REMOTE FUNCTION PROCEDURE: 

Figure 3-1 7. HP-IB Only Functions ( 4  of  7 )  
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REMOTE FUNCTION PROCEDURE: 

Operating Information 

Figure 3-1 7. HP-IB Only Functions (5 o f  7 )  
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OUTPUT 
ACTIVE 

OUTPUT 
STATUS 

REQUEST 
MASK 

RESET 
SWEEP 

TAKE 
SWEEP 

Notes 

Valid Functions: 
FA, CW, CF, DF, 
FB, M 1, M2, M3, 
M4, M5, VR, 
SHVR, SHMl, 
SS, ST, SM, PLI 
PS, SL, SP 

8350A Output Response 

To Input 

90 bytes [EOI] 

8 bytes [EOI] 

25 bytes [EOI] 

+d.dddddEf dd 
[C WLF] 

kd.dddddE-t-dd 
[CWLFI 

2 bytes [EOI] 

Prefix 

OL 

IL 

OX 

IX 

OM 

OP 

OA 

0s 

RM 

RS 

TS 

lnput 

Data 

90 bytes 

8 bytes 

(Function 
Prefix) 

1 byte 
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Figure 3-1 7. HP-IB Only Functions ( 6  of 7 )  
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Byte 
# 

1 

2 

3 

4 

5 

6 

7 

Bit Usage 
7654321 0 

00000000 
0000000 1 
000000 10 

00000000 
0000000 1 
0000001 0 
0000001 1 
00000000 
0000000 1 
000000 10 

0000--- 1 
0000-- 1 - 
0000- 1 -- 
0000 1 --- 

00000000 
0000000 1 
000000 10 
000000 1 1 
00000 100 

00000000 
0000000 1 
000000 10 
000000 1 1 
00000 100 

000---- 1 

MODE S T R l l V G  

Example 

0 
1 
2 
0 
1 
2 
3 
0 
1 
3 

0 n 
On 
0 n 
On 

0 
1 
2 
3 
4 

0 
I 
2 
3 
4 

0 n 

8 

9 

10 

( 1  of 2) 

Description 

SWEEP MODE: Start/Stop 
CW 
CF/AF 

SWEEP TRIGGER: Int 
Line 
Ext 
Single 

SWEEP SOURCE: Time 
Man 
Ext 

MODULATION/BLANKING : 
Amplitude Mkr On/Off (On=l ,  Off=O) 
Uispl;~y Blanki~lg On/Ot't' 
R F  Blanking On/Off 
Sq.  Wave Modulation On/Off 

ACTIVE MARKER #: MI 
M2 
M3 
M4 
M5 

REFERENCE MAKRER #: M 1 
M 2 
M3 
M4 
M 5 

MARKERS ON/OFF: M 1 (On= I , Off=O) 
M 2 
M 3 
M4 
M5 

COUNTER TRIGGER PARAMETER: 
Start Freq. 
Stop Freq. 
Marker Freq. 

SPECIAL CONDITIONS: 
Non-Swept CW On/Off (On=l ,  Off=O) 
Default Step Size On/Off 
Vernier Negative Yes/No (Yes=l, No=O) 
Offset Negative Yes/No 
Mkr A Mode On/Off 
Mkr Sweep Mode On/Off 
Counter Trigger On/Off 
Alt. Sweep On/Off 

KEYBOARD ASSIGNMENT: 
Start 
Stop 
CW/CF 
il F 
Vernier 
Offset 
Markers 

000--- 1 - 
000-- 1 -- 
000- 1 --- 
000 1 ---- 

On 
0 n 
0 n 

I On 

00000000 
0000000 1 
000000 10 

0 
1 
2 

- - - -- - - 1 
------ I - 
----- 1 -- 
----I--- 
---] ---- 

----- 
I -- L ------ 

1 - - - - - - - 

0 n 
On 
Yes 
Ycs 
On 
0 n 
On 
0 n 

00000000 
0000000 1 
000000 1 0 

0 
1 
3 

000000 1 1 
00000 100 
00000 10 1 
00000 1 10 

3 
4 
5 
6 
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Figure 3-1 7. HP-IB Only Functions f 7 o f  7) 
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(2 of 2) 

Description 

Step Size 
Sweep Time 
Manual Sweep 
Save/Recall/Alt 
Hex Entry Address 
Hex Entry Data 
Key Test 
HP-IB Address 
None 
Power Level 
Power Sweep 
Slope 

ALTERNATE REGISTER #: 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

NOT DEFINED 
ALC Mode: Int 

Ext 
Mtr 

POWER CONTROL: 
CW Filter On/Off (On=l,  Off=O) 
Power Sweep On/Off 

POWER FUNCTIONS: 
Slope OnlOff (On=l,  Off=O) 
Power Sweep On60ff  

CRYSTAL MARKEq MODES: 
Amplitude Mkr On/Off (On=l,  Off=O) 
Intensity Mkr On/Off 

CRYSTAL MARKER FREQUENCY: 
1 MHz 
10 MHz 
50 MHz 
Ext Freq 

FM INPUT SENSITIVITY: 
-20 MHz/V 
-6 MHz/V 

NOT DEFINED 

Byte 
# 

10 (Cont'd) 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 
20 
2 1 
2 2 
23 
24 
2 5 

Bit Usage 
7654321 0 
00000 1 1 1 
0000 1000 
0000 100 1 
00001010 
0000101 1 
00001 100 
00001 101 
00001 1 10 
01 11 11 11 
0 1000000 
0 100000 1 
01000010 

00000000 
0000000 1 
0000001 0 
000000 1 1 
00000 100 
00000 10 1 
00000 1 1 0 
000001 11 
0000 1 000 
0000 100 1 

00000000 
00000000 
0000000 1 
000000 10 

000000- 1 
000000 1 - 

000000- 1 
000000 1 - 

000000- 1 
000000 1 - 

00000000 
0000000 1 
000000 10 
000000 1 1 

00000000 
0000000 1 

00000000 
00000000 
00000000 
00000000 
OCOOOOOO 
00000000 
00000000 

END O F  MODE 

MODE S T R I N G  

Exarnple 

7 
8 
9 
10 
1 1  
12 
13 
14 

127 
128 
129 
130 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0 

0 
1 
2 

On 
On 

On 
On 

On 
0 11 

0 
1 
2 
3 

0 
1 

0 
0 
0 
0 
0 
0 
0 

STRING 
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Model 8350A Local Operation 

LOCAL OPERATION 

INTRODUCTION 

This Local Operation handbook provides information on the local use (non HP-IB) of the 
8350A Sweep Oscillator with 83500 series Plug-ins. Throughout this handbook are blocks of 
example procedures on implementing some of the information. The front panel controls are 
divided into function groups. These groups and and other information topics are arranged in 
the following sequence: 

GETTING STARTED - Brief example of control usage. 

INSTRUMENT PRESET - Error codes and preset conditions. 

DATA ENTRY - Numeric, step, units, and shift keys. 

FREQUENCY - Mode selection, vernier and offset. 

FREQUENCYITIME - Markers and sweep control. 

SAVEn/RECALLn/ALTn - Storage Registers, Step Up Advance. 

DISPLAY FUNCTIONS - Blanking, Modulation, and Sweep OutIIn. 

83500 SERIES PLUG-INS - Power, signal, and crystal markers. 

USE WITH SPECIFIC MEASUREMENT EQUIPMENT: 
HP 8755s Frequency Response Test Set 
HP 8410B Neitwork Analyzer 
HP 7010B and other X-Y Recorders 
HP 5343A Frequency Counter 

APPENDIX 1 - Rear panel connector information. 

APPENDIX 2 - Use of 86200 series Plug-Ins with 11869A Adapter. 

APPENDIX 3 - Summary of Sweep Oscillator front panel controls with fold-out front 
panel drawing. 

GETTING STARTED NOTE 

If a 86200  series RF Plug-in and 11869A Adapter are used, the plug-in 
coding on the adapter must be set properly to get the correct frequency 
display. 

When the 8350A is turned on or when the INSTR PRESET key is pressed the front panel of the 
8350A is set to the following pre-determined state: The RF output is swept over the full frequency 

range of the plug-in at the maximum specified leveled output power, minimum sweep time for 
the RF Plug-in installed, and the internal square wave amplitude modulation is off. 

Scans by Artekhledia O 2006 
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Example: 

8350A with 83525A 0.01 -8.4 GHz Plug-in 

To change from the INSTR PRESET state to 4.2 to 6.2 GHz sweep (in STARTISTOP 
mode), 0.20 second sweep time, +4.5 dBm outputpower,27.8 KHz square wave modulation 
on RF output: 

1. Press the key and then rotate the START control clockwise to increase the 
il the display above the START key reads 4.200 GHz 

2. Rotate the STOP control counterclockwise to decrease the STOP frequency to 6.500 
GHz. 

3. Press the %"@HE key, then turn the FREQUENCYITIME control clockwise to 
increase the sweep time to 0.2 second (displayed on the FREQUENCYITIME 
display). 

a r r  -- 
4. Press mMQD key to activate the internal 27.8 KHz square wave modulation. The 

lamp in the center of the key will be on. 

5. Press the EQwmi key, then turn the plug-in POWER control until the 
display reads +4.5 dBm. 

INSTRUMENT PRESET 

This condition occurs when the power is turned on or when the INSTR PRESET key is pressed. 

INSTR PRESET causes an internal self test to occur after which the instrument will be set to the 
preset condition. If certain internal errors or failures are detected during the self test or during 
normal operation of the 8350A they are indicated via error codes in the form "Ennn" (where 
n= 0, . . . ,9)  read from the left FREQUENCY display. For a complete description of the error 
code listing see the Operating and Service Manual Section 8. The error codes are: 

EOOl Plug-in interface failure. Check plug-in. 

E002 Sweep voltage DACIMarker voltage DAC failure 

E003 Tuning voltage DACIMarker voltage DAC failure 

Figure 1 .  Instrument Preset Key (1 of 2 )  
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Model 8350A Local Operation 

E004 Power supply failure 

E005 Instrument interface bus failure 

E006 Front panel bus failure 

E007 ROM failure 
E008 
E009 
EOlO 

EOl 1 RAM failure 
E012 
E013 
E014 

E015 Microprocessor failure 

E016 Insufficient cooling. Check fan. 

If the self test completes without errors the instrument presets to: 

SWEEP MODE: STARTISTOP, over full frequency range of plug-in 

SWEEP TIME: fastest allowable for plug-in 

MARKERS: off 

MODULATION: off 

SWEEP TRIGGERISWEEP: INT, TIME 

VERNIEWOFFSET: 0 MHz 

DISPLAY BLANKING: on 

SAVEIRECALL: Initial power on sets all memory locations to INSTR PRESET state, if 
using 8350A Option 001 (Non-Volatile Memory) or if instrument is already on, the 
memory values remain unchanged when INSTR PRESET is pressed. 

ALL OTHER FUNCTIONS: off 

When using 83500 series Plug-ins: 

POWER LEVEL: maximum specified leveled value 

RF and CW FILTER: on 

ALC MODE: INT 

CRYSTAL MARKERS: off (835224 83525A only) 

ALL OTHER FUNCTIONS: off 

Figure 1. Instrument Preset Key (2 of 2) 
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DATA ENTRY 

This section contains the numeric keyboard, terminators (i.e., GHz, seconds, dBm), step 
size/up/down, backspace and shift keys. In addition to using the appropriate control, a function 
value can be set to an exact value or incremented by a specific amount via the keyboard. 

Numberlunit keys 

These keys are used to enter values of frequency, time or power. Holding a number key down 
causes it to repeat. 

Example: 

To enter a START frequency of 1.870 GHz: 

Press ,!!$TART "S 7 GHxIs& 

or 

~HXdXT 1 8 7 Q MErlz/m 

to enter the equivalent frequency in MHz. 

Backspace Key BK SP. Prior to pressing a units key the value entered from the keyboard 
may be changed via the BK SP key without effecting the current instrument state. The backspace 
key allows the user to alter digits already entered. 

Step UP and Step DOWN keys 

These keys increment or decrement the active parameter (including memory registers) by the 
STEP SIZE or preset amount. By holding either key down the 8350A will continue to step 

Figure 2. Data Entry (1  of 2)  
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therefore eliminating the need for the user to repeatedly press the step keys. The STEP UP 
function may be engaged via the remote STEP UP ADVANCE on the rear panel Programming 
Connector. The STEP UP ADVANCE is incremented by supplying contact closure to ground or 
logical 0 to pin 22. 

STEP SIZE 

This key is used to enter a frequency or power increment to be used with the UP or DOWN key. 
The STEP SIZE key is pressed before the quantity is entered. A frequency step that is entered is 
common for START, STOP, CF, CW, AF, VERNIER, OFFSET, MARKER and MANUAL 
SWEEP parameters. A power step is used for varying POWER LEVEL, POWER SWEEP and 
SLOPE. Default values are assigned at power on and instrument preset for step sizes until new 
values are entered. Note that a step size cannot be set for sweep time. The keyboard and step keys 
affect the last active function. The entered Step Size is not displayed. 

Example: 

To set a 250 MHz step size: 

Press STEP SIZE 2 5 0 MHdms 

After this, each time the UP or DN key is pressed the active frequency parameter will 
change by 250 MHz. 

SHIFT key (BLUE) 

This key is used to activate the functions coded in blue and some special functions. The lamp in 
the center of this key is on when the key is active. 

Example: . 
Press 'm 

(MARKERS) ALL OFF. Pressing SHIFT, OFF turns off all markers. 

The SHIFT key is also used to set the HP-IB address. Press SHIFT LCL ; the FREQUENCY1 - 
TIME display will indicate the present HP-IB address number. The address may be changed to 
any value between 0 and 30 by using the keyboard to enter a number and the GHz, MHz or dBm 
key as a terminator. The 8350A is factory preset for an HP-IB address of 19. 

NOTE 

Address number 21 is normally resewed for calculator addressing and 
HP-IB interface functions and should not be used. 

Figure 2. Data Entry (2  o f  2 )  
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FREQUENCY 

This section controls the sweep mode and frequency limits. 

STARTISTOP 

When either the START or STOP key is pressed the sweep oscillator is put in STARTISTOP 
mode. Swept RF output begins at START frequency and ends at STOP frequency. The START 
frequency must be less than or equal to the STOP frequency. The vernier and offset can be used 
to change the effective center frequency of the sweep. Left FREQUENCY display is start 
frequency of sweep; right FREQUENCY display is stop frequency. Frequencies may be 
changed in three ways. 

Frequency controls - Provides continuous adjustment. Clockwise rotation increases 
frequency. 

Data entry - Can enter specific frequency values from the numberlunits keyboard. 

Step upldown - enter step size (in GHz or MHz) using DATA ENTRY keyboard section. 
By first pressing the appropriate key (START or STOP) and then the UP or DOWN key can 
now increment or decrement the appropriate frequency sweep limit. If a step size has not 
been entered the function will change by the default value when UP or DOWN is pressed. 

C F (C FIA F) 

Puts display in mode where swept output is read as a center frequency and frequency sweep 
width. Output is swept from CF-AFl2 (start frequency) to CF+AF/2 (stop frequency). When 
changing between CFIAF and STARTISTOP modes only the method of display changes, the 
swept RF output remains the same. 

When either CF or AF is activated the left display is center frequency (CF), the right display is 
delta frequency (AF). Both the CF and AF can be changed via the appropriate control, 
numberlunits keyboard and step size keys. 

CW 

When activated causes the 8350A to output a constant frequency. Thevalue of the CW frequency 
is displayed on left FREQUENCY display. The CW frequency is the same as the center 
frequency (CF) of the previous swept range. The CW frequency value can be changed using the 

Figure 3. Frequency Controls (1 o f  2 )  
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control, data entry keyboard or step keys. In CW mode, the SWEEP OUT voltage is equal to 
percent of full band. Pressing SHIFT, CW enters a "swept" CW mode with the SWEEP OUT 
being a 0 to 10 volt ramp that results in the display trace being a flat horizontal line. This is often 
useful when reading values (e.g., dB of attenuation) from a CRT screen when at a CW frequency. 

FREQUENCY VERNIER 

The effective center frequency of any mode (CW or swept) may be adjusted with high resolution 
up to f 0.05% of the frequency band being used with the vernier. Pressing the VERNIER key 
activates the function and sets the left FREQUENCY display to read the vernier value in MHz. 

1. "# 0" light is on whenever a frequency vernier or frequency offset is present in any mode. 
After setting vernier, to return to the previous mode, press the appropriate key (e.g., START, 
CF, etc.) and the display will return to reading the appropriate frequencies and the "# 0" 
lamp will be lit. 

2. Frequency vernier can be set by the control, data entry keyboard or step keys. 

3. The displayed vernier adjustment can be up to f0.05% of the frequency band being swept. 
When in a sub-band of a multiband plug-in (for example, the 0.01-2 GHz band of the 
83525A .01-8.4 GHz plug-in) the adjustment range will be f 0.05% of the sub-band. This 
feature allows for better frequency resolution than would otherwise be possible with the 
vernier when using a multiband plug-in. 

4. The vernier adds its value to the appropriate frequency parameter and then resets to zero 
when the adjustment exceeds f 0.05% for continuous adjustment. 

5. ZEROING VERNIER. To set the vernier to zero, press VERNIER 0 MHZ/ms and 
the"# 0" lamp will turn off. 

FREQUENCY OFFSET 

The frequency offset feature allows the CW frequency and/or the effective center frequency of 
the swept range to be shifted by any amount up to the full range of the plug-in. 

1. To enter an offset press SHIFT VERNIER and enter the offset by either the left 
FREQUENCY control or data entry keyboard. The amount ofoffset (in GHz or MHz) will 
be shown in the left FREQUENCY display and the "#O" lamp will be lit. 

2. To exit the displayed offset mode press the appropriate mode key (i.e., START, CW, etc.). 
The sweep limits displayed will appear to be unchanged, however the "# 0" lamp will be on 
indicating the offset is present and the actual RF output frequency will be shifted. 

3. To return display or adjustment the frequency offset press SHIFT VERNIER. To zero 
the offset press SHIFT VERNIER 0 MHz. 

OVERRANGE 

The 8350A will permit frequency sweeps beyond the specified range of the plug-in by +2.0% of 
the plug-in bandwidth. However, plug-in performance in the overrange condition is unspecified. 

As a warning of the frequency overrange condition the GHz or MHz annunicator will flicker in 
the appropriate function display. 

Figure 3. Frequency Controls (2 o f  2) 
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FREQUENCY/TIME 

This display will read either GHz, MHz or sec depending upon the presently active function 
and range. This section controls five mainframe markers, manual sweep, and the sweep time. 
The five independent frequency markers can be displayed simultaneously as intensified dots on 
a CRT using the Z-axis or amplitude dips on the RF output. 

SWEEP 

Controls the rate at which the RF output is swept. 

TIME. When the TIME key is pressed the output is swept at the user-specified or default rate. 
If time key is lit but display reads GHzIMHz or is blank, press TIME key again and display will 
read seconds. The mainframe can allow sweep times from 100 seconds to 0.01 second although 
the minimum sweep time is dependent on the plug-in being used and bandwidth being swept. 

When display reads seconds, sweep time can be adjusted with the control knob or data entry 
keyboard. The step keys can be used to adjust the sweep time in a 1-2-5 sequency. 

MANUAL SWE EP(MAN). FREQUENCYITIME display will read GHzIMHz. By using the 
FREQUENCYITIME control, step keys or data entry keyboard, it is possible to manually sweep 
the frequency range with the display indicating the present output frequency. 

EXTERNAL SWEEP(EXT). The 8350A can be swept via an external voltage. Apply 0 to 10 
volts into sweep outputlinput (can use BNC connector on front or rear panel) with OV input 

- 

corresponding to the lower frequency limit of the sweep range and 10V corresponding to the 
upper limit. DC sweep input voltages will cause CW frequency outputs. Markers and blanking 
outputs are disabled when in external sweep mode. 

SWEEP TRIGGER 

Controls when the sweep will begin in the timed sweep mode. The sweep light, SWP, is lit when 
the sweep is occurring. 

I NT. Sweep triggered internally, free running. 

LI N E. Sweep triggered by power line frequency. 

Figure 4. FrequencylTime Controls ( I  o f  3) 
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EXT. The sweep can be triggered externally by applying a positive going signal from 0 to 2 volts 
minimum, +20 volts maximum to Programming Connector pin 9. The trigger signal must be 
wider than 0.5 microsecond at less than a 1 MHz repetition rate. 

SINGLE. This key selects single sweep mode and aborts present sweep when first pressed. 
Subsequent keying will trigger or abort single sweeps at current sweep time. 

MARKERS 

Any or all of the five markers (MI through M5) may be enabled by pressing the marker key 
corresponding to the marker desired. When a marker is activated it is set to its last active 
frequency unless INSTRUMENT PRESET has been activated in which case the marker will be 
set to the center of the fullband sweep. A marker can be in one of three states: 

ACTIVE - Lamp in center of key flashing. 

ON - Lamp on. 

OFF - Lamp off. 

Only one marker at a time (the "active" marker) can have its value altered. The five mainframe 
markers are normally supplied through the positive Z-axis blanking pulses connector on the 
rear panel. By pressing the AMPTD MKR key the markers may be displayed as amplitude dips 
on the RF output. 

When a marker is active the keyboard, FREQUENCYITIME control and step keys can be 
used to modify its value. The value of the active marker in GHzIMHz is displayed. 

By pressing OFF, the active marker only will be turned off. If multiple markers are on, the 
remaining lamps will remain lit although the display will go blank 

A marker may be initially activated or returned to active state by pressing the corre- 
sponding marker key. 

All markers may be turned off simultaneously by pressing SHIFT, OFF. 

Example: 

Press M3 (Note M3 lamp flashing other lamps off.) 

Press M5 (Note M5 lamp flashing, M3 lamp on and other lamps off) 

MKR (Marker) SWEEP. In this mode the RF output is swept between markers M1 and M2. 
The lamp over the key will be on. Marker 1 must be less than or equal to Marker2 in frequency (if 
M1 is greater than M2 the values of Ml and M2 are permanently interchanged). By varying the 
active marker (1 or 2) or by turning the STARTISTOP controls the sweep limits can be altered. 
When both M1 and M2 are not on, the sweep occurs between the most recent values of M1 and 
M2. To exit this mode press MKR SWEEP and the lamp over the key will go out. Pressing 
SHIFT, MKR SWEEP causes the values of M1 and M2 to become the STARTISTOP frequency 
values permanently. 

Figure 4. FrequencylTime Controls (2 o f  3) 
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MARKER-TO-CENTER FR EOU ENCY ( M  KR-CF). When this key is pressed the 
frequency of the active marker becomes the center frequency of the swept output. The frequency 
span remains unchanged ifwithin the frequency limits of the plug-in. If original frequency span 
exceeds plug-in limits, the frequency span will be reduced to retain symmetry. 

MKR A. This function allows the frequency difference between any two markers to be 
displayed and the trace between them intensified (if intensity markers are selected). 

1. Press SHIFT M1 the display shows the frequency difference between the currently 
active marker and the one that was previously active. 

2. The FREQUENCYITIME control, keyboard and step keys can change the active marker 
value. 

3. To exit MKR A mode press OFF.  

Example: 

1. Press hA-4 and set frequency via DATA ENTRY keyboard or Control to 2 GHz. 

2. Press M2 and set frequency via DATA ENTRY keyboard or Control to 2.4 GHz. 

3. Press SHIFT MKR A (Note FrequencyITime display reads difference between 
Marker 4 and Marker 2,400 MHz). 

Figure 4. FrequencylTime Controls (3  o f  3) 
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SAVEnIR ECALLnIALTn 

SAVEnIR ECALLn 

The 8350A is equipped with memory registers which allow up to nine complete front panel 
settings (frequency range, markers, power level, etc.) to be stored and later recalled. Instrument 
settings are stored in memory locations 1 through 9 by pressing SAVEn and 1, . . . , or 9. To recall 
a stored instrument setting press RECALLn and 1,. . . , or 9. The STEP keys may be used to 
step through the stored registers. The instrument settings stored in memory may be recalled 
remotely in sequence by using the Step Up Advance on pin 22 of the Programming Connector 
on the rear panel of the 8350A. A contact closure to ground or logic 0 is used to implement this 
function. 

ALTn 

ALTn causes the 8350A to alternate between the current instrument state and the setting stored 
in memory location n (where n=l, . . . ,9) on successive sweeps. When the 8350A is in this 
mode the lamp will be on and the SAVEn and RECALLn keys disabled. To exit from the ALTn 
mode press the key again, the lamp wil turn off and the SAVEnIRECALLn keys will become 
operational. When using the 8350A with an HP 8755C Swept Amplitude Analyzer, channel 1 
displays the current instrument state and channel 2 displays the stored setting (provided the 
8350Al8755C ALT SWP INTERFACE cable is connected). 

Figure 5. Save n ,  Recall n ,  and AL T n Keys 
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DISPLAY FUNCTIONS 

AMPTD MKR, DISPL BLANK, RF BLANK. (Function in effect when lamp in center of key is 
lit) 

DISPL BLANK ONIOFF. Blanks the display during the retrace via the POS Z BLANK or 
NEG Z BLANK outputs. 

RF BLANK ONIOFF. Blanks (turns off) the RF power during the retrace. 

Ln MOD ONIOFF. Activates the internal 27.8 KHz square wave amplitude modulation of 
the RF output. This feature makes the 8350A directly compatible with the HP 8755 Frequency 
Response Test Set. The 8350A may be modified via an internal jumper to provide 1000 Hz 
square wave amplitude modulation for instruments like the HP 415E SWR Meter (refer to the 
Operating and Service Manual, Section 5). 

SWP (Sweep) OU'TPUTISWP (Sweep) l N PUT (BNC connection). 

SWP (Sweep) OUTPUT. Supplies a 0 to 10 Volt signal when 8350A is in MAN or TIME sweep 
mode. OV output is at the start frequency of sweep, 10V output is at the stop frequency of sweep. 
In CW mode the output is a dc voltage proportional to the percent of full band. Can be used to 
drive the X-axis on a CRT or X-Y recorder. 

SWP (Sweep) INPUT. Used when in EXT SWEEP mode. Supplying a dc voltage will tune RF 
where 0 volts tunes to the lower frequency of the set sweep and 10 volts tunes to the upper 
frequency. The input can be a ramp for a swept output or DC for a CW frequency. The display 
and RF blanking must be off when externally sweeping. 

Figure 6. Display Function Keys 
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83500 SERIES PLUG-IN 

Power Control 

POWER LEVEL. When pressed, the plug-in display indicates the RF output power. The 
output power may be varied using the POWER control, keyboard or step size keys. Note that the 
internal leveling must be on and the unleveled light out for calibrated output power. The power 
is typically calibrated over a 15 dB range (80 dB with plug-in Option 002, Step Attenuator). 

SLOPE. Compensates for high frequency power losses in external RF cables by increasing the 
power at higher frequencies. This compensation provides a flat RF signal output at the end of a 
cable or test set Press SLOPE and the display will indicate the dB per GHz of the present sweep 
of compensation desired. Use the POWER control, keyboard or step keys to enter the amount of 
slope. Press SLOPE again to remove all compensation. 

POWER SWEEP. This function enables the output power to be swept up. The maximum 
calibrated power sweep range is typically 10 dB. Note that when using plug-ins with Option 002 
Step Attenuator, the power cannot be swept across the internal attenuator switch points. The 
procedure for performing a power sweep is: 

1. After selecting the output frequency (sweep range or "swept" CW mode) use the power level 
to set the starting value for the power sweep. 

2. Press the POWER SWEEP key, the display will now read the dB/SWP. By using the 
POWER control, data entry keyboard or step keys set the desired sweep range. Press the 
POWER SWEEP key again to turn the power sweep off. 

Figure 7. Plug-in Controls ( I  o f  2 )  
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Local Operation Mode1 8350A 

Signal Control 

R F ONIOFF. Turns the RF power on and off. 

C W  FILTER ONIOFF. When on, this filters the internal oscillator's tuningvoltage to provide 
a more stable CW or MANUAL SWEEP frequency output. During swept operation this filter is 
always disabled. 

ALC (Automatic Level Control) Mode: INT, EXT, MTR 

INT. Provides internal leveling of output power at the output connector. The 83500 series 
Plug-in must be on INT leveling for calibrated output power. 

EXT. This setting is used when leveling with an external crystalldiode detector. The front 
panel EXT ALC input accepts negative voltages in the -25 to -250 millivolt range (typically). 

MTR. Used when leveling output power with an H P  432NBlC Power Meter. 

CAL. Adjusts the ALC gain so the display can be calibrated by an external power meter or 
detector. 

CRYSTAL MARKERS (83522A, 83525A Plug-ins only) 

50, 10, and 1 MHz crystal frequency marker combs are available. The 50 and 10 MHz are 
available at frequencies less than 2 GHz while the 1 MHz markers are available under 1 GHz. 

AMPTDIINTENS. The markers can be set to be amplitude dips (on the RF output) and/or 
intensified spots (on the Z-axis of the CRT) or both. They are independent of the mainframe 
markers. 

EXT (External Marker). An external frequency marker can be input through the rear panel 
of the plug-in. The marker appears when the RF output frequency equals the marker frequency. 
The external marker input power should be between -10 dBm and +10 dBm. 

M KR Lamp. When the 8350A is in CW or manuayexternal sweep mode the MKR Lamp will 
light when the CW frequency is at a marker frequency. Useful when an accurate CW frequency 
reference is desired and to calibrate plug-ins. 

RF OUTPUT CONNECTOR 

Type N female. The 83570A 18 to 26.5 GHz Plug-in is equipped with a WR-42 waveguide output 
connector. 

Figure 7. Plug-in Controls (2  o f  2 )  
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Model 8350A Local Operation 

Figure 8. Frequency Response Test Set 

INTERFACING THE 8350A WITH SPECIFIC MEASUREMENT EQUIPMENT 

87558 FREQUENCY RESPONSE TEST SET 

The 87558 consist of: 

8755C Swept Amplitude Analyzer 

182T Oscilloscope 

11664A Detectors (3 each) 

8750A Storage-Normalizer 

The 87558 is used for scalar transmission and reflection measurements requiring up to 60 dB of 
dynamic range and for absolute power measurement from -50 dBm to +lo dBm. 

The 8350A has the following features designed specifically for use with the 8755s Frequency 
Response Test Set: 

RF Square-wave Modulation. By engaging the L J l  MOD key an internally generated 
squarewave modulation of the RF output is available thus eliminating the need for external 
modulating equipment. A jumper internal to the 8350A enables the square wave modulation 
frequency to be changed to 1 KHz (see section 5 of the Operating and Service manual for 
details). 
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Local Operation Model 8350A 

Alternate Sweep Function. The ALTn function of the 8350A allows two different 
frequency and power settings to be swept on successive sweeps. The front panel setting and the 
setting stored in a memory register location n (n=l, . . . ,9) can be selected for alternate sweeps. 
The Alternate Sweep Function will not work properly with the 8755Aor 8755B. See Figure 9 for a 
sweep display of the ALTn function when used to view a bandpass response at different 
resolutions and offsets. 

. I I 

4 GHz 6 GHz 

Figure 9. Alternate Sweep Function Display 

Some other features enhancing the convenience and versatility of the 87558 are: 

Marker A. The MkR A function is useful when using alternate sweep in overlapping 
different sweep widths. The overlapping portion of one of the sweeps can have an increased 
intensity. The 8750A Storage-Normalizer will need to be in BYPASS mode to view Z-axis 
modulation on the oscilloscope. 

Power Sweep. The RF output power may be ramped up when the sweeper is in the swept or 
"swept" CW mode by using the POWER SWEEP function. See Figure 10 for a gain compression 
display using power sweep. 

Save and Recall. This function allows the storage and recall of nine complete instrument 
settings. 

15 
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SWEEP 

Figure 10. Gain Compression Display 
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Model 8350A Local Operation 

Figure 11 outlines the general procedure used in making a scalar transmission and reflection 
measurement. The 11692D Dual-Directional Coupler is used in the example but if a 11666A 
Reflectometer Bridge is available it may be used instead ofthe Coupler and two detectors (8755s 
Option 002). 

To keep the following procedure brief the 8750A will not be used (switched to BYPASS) in the 
procedure. The following anomalies exist when using the 8750A with the 8350A Sweep 
Oscillator: 

The 8350A DISPL BLANK must be engaged to ensure triggering 8750A updating. 

Intensity markers are changed to amplitude markers. In MKR A mode they appear as a 
level shift over the MKR A range. 

If an 8755 channel is switched off the trace goes to the reference line (bottom of CRT). 
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Local Operation Model 8350A 

Example: 

1. Connect the equipment as shown in Figure 11. Initially, the 8350A should be set by 
pressing and 1 (Set to 27.8 KHz) which will set the front 
panel instrument state and activate the internal square wave modulation. 

8350A SWEEP 83500 
O S C N O R  SERIES PLUG IN 

\ 182T 

8750A 
STORAGE NORMALIZER 

A L T  
SWP 
lNTERFACE 

8755C SWEPT 

SWP 
O U T  INTERFACE 

11664A 

Notes on connections: 

Either the front or rear panel SWEEP OUT/IN may be used. 

When in ALTn mode both channels 1 and 2 (on 8755) must be on and receiving 
inputs. 

2. Turn off channel 1 on the 8755C by releasing the display pushbutton. Set the 8350A 
controls as desired . On channel 2 set the function, dB/DIV and Offset desired for 
viewing the current sweep setting. 

3. Set the 8350A controls as desired then store the current 8350A sweep setting in any 
available memory location. Then turn off channel 2 by releasing its display 
pushbuttons. 

4. Turn on Channel 1 of the 8755C and set the function, dB/DIV and Offset as desired. 
Set 8350A controls as desired. 

5. Turn on channel 2. Press ALTn , n and the 8350A will alternate between the two 
settings on successive sweeps. 

Channel 1 now displays the response due to the current front panel setting while channel 2 
displays the response to the setting stored in memory location n. The front panel controls of 
the 8350A are enabled and the current sweep setting may be altered if necessary. 

Figure 11. Typical Test Setup Using 87.55s 
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Model 8350A Local Operation 

Figure 12. 841 0B Network Analyzer 

8410B NETWORK ANALYZER 

The 8350A is compatible with the 8410B Network Analyzer systems and accessories. The Source 
Control Cable (HP PIN 08410-60146) synchronizes the two instruments to provide continuous 
multi-octave coaxial magnitude and phase measurement capability from 110 MHz to 18 GHz 
with 65 dB dynamic range. The frequency markers can be displayed in polar format as intensity 
dots (Z-axis). Frequency markers derived from crystal oscillators allow frequency measure- 
ments to be made with an accuracy of five parts per million. 

Waveguide measurements between 18 and 26.5 GHz can be made with the K8747A 
Reflection/Transmission Test Unit which is designed for use with the 8410B. This test system 
utilizes two 8350A Sweep Oscillators and 83570A 18 to 26.5 GHz RF Plug-ins. One sweeper is 
used as a local oscillator while the second is used to sweep the desired frequency range. 

See Figure 13 for an example measurement set up using the 8410B with a single 8350A and 83500 
series Plug-in. 

The 8410B FREQ RANGE should be set to AUTO. In addition, the sweep time on the 8350A 
should be slow enough and/or sweep range narrow enough to insure phase locking over entire 
sweep range. 
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Local Operation Model 8350A 

8412A 
84108 PHASE-MAGNITUDE 8350A SWEEP 83500 

NETWORK ANALYZER DISPLAY OSCILLATOR SERIES PLUG.IN 

REFLECTlONlTRANSMlSSION 
TEST SET 

Figure 13. 8350A Connections to 8410 

Notes on connections: 

FREQ REF output of the 83500 or 86200 series Plug-ins provides a 1-volt-per-GHz output 
so that the 8410B may synchronize with the sweep. 

The 8410B display units (84124 8414A) require that the NEG Z BLANKfrom the 8350A be 
used as the blanking signal. 

POS Z BLANK(from the 8350A line contains the Z-axis markers. This line connects to the 
MARKERS input on the 8414A Polar Display and to the Z AXIS input on the 8412A 
Phase-Magnitude Display. 

SWEEP OUTIIN outputs a 0 to + 10 volt signal in proportion to the swept or CW frequency 
output. OV corresponds to the lower frequency sweep limit; +10V to the upper. Swept RF 
output causes a ramp voltage out; CW output causes a dc voltage out.This connection is 
necessary only when using 8412A Phase-Magnitude Display. 

8350A18410B SOURCE CONTROL CABLE. Provides "handshake" lines for synchroni- 
zation between 8350A and 8410B (HP Part No. 08410-60146). 

20 
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Model 8350A Local Operation 

X-Y RECORDERS 

The 8350A is equipped with outputs for controlling X-Y analog recorders. 

Some of the H P  X-Y recorders that may be used with the 8350A are: 

The available/required signals for proper operation with an X-Y recorder are: 

X INPUT - Typically SWEEP IN/OLTT. Supplied by BNC connector on front or rear 
panel. 

Y INPUT- Y axis voltage. On 87553 Frequency Response Test Set this would be AUX A 
for channel 1 or AUX B for channel 2. For 8410B systems, the 8412A display provides 
amplitude and phase outputs. 

PEN LIFT - Signal line for controlling remote pen up/down. Pen up is open contact or +5 
volts. Pen down (current sink) is contact closure to ground or 0 volt. Supplied by BNC 
connector on rear panel or pin #10 on 8350A Programming Connector. 

RECORDER (SERVO) MUTE - 7044/7045/7047 only. Control line that mutes the power 
to the recorder servos for 100 ms at bandswitch (when using multi-band plug-ins) or 
designated points. Pin # 1 on the 8350A Programming Connector. 

PEN LIFT REQUEST - Allows a pen lift to be initiated by remote control independent of 
the present pen lift status. Pin #3 on the 8350A Programming Connector. 

INVERSE PEN LIFT - Inverse function of Pen Lift, pin #23 on 8350A Programming 
Connector. 

The pen lift control line is assigned to a pin on the Remote Control connector of the X-Y 
recorder. For a complete pin assignment listing refer to the Operating Manual for the particular 
X-Y recorder being used. 

Pen lift pin location on X-Y recorders: 
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Recorder 

7010B/7015B 
7035B 
7004B/7034A 
7044N45N47A 
7046A 

Pen Lift Pin No. 

3 
18 
18 
1 

34 
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Figure 14.. 5343A Microwave Frequency Counter 

5343A FREQUENCY COUNTER 

The 5343A Microwave Frequency Counter can be used with the 8350A to measure frequencies 
in swept mode in addition to normal CW frequency measurements. 

During swept operation the 5343A will stop the 8350A sweep and count a selected frequency 
parameter such as the START frequency, STOP frequency or any frequency markers in the 
sweep range. To accomplish this, the 8350A and 5343A communicate via two signal lines 
(Counter Trigger, Stop Sweep on the 8350A and Sweep Interface A and B on the 5343A) that 
enable the 8350A to externally trigger the 5343A and then allow the 5343A to stop the sweep long 
enough to gate and count the selected frequency parameter. 

See Figure 15 for the test set up. 

Measuring CW frequencies 

When measuring CW frequencies the CNTR TRIG and STOP SWEEP connections are not 
necessary. The 5343A should be in the AUTO mode and the internal square wave modulation 
on the 8350A must be off. 

Auxiliary Output 

The auxiliary output of an RF Plug-in (if available) may be used with the 5343k When using the 
auxiliary output of a multi-band plug-in such as the 83592A (0.01-20 GHz) the frequency 
multiplier feature of the 5343A may be used so that the proper RF frequency is displayed. 

Scans by ArtekMedia O 2006 



Model 8350A Local Operation 

Figure 15. 5343A Test Setup 

8350A SWEEP 83500 5343A MICROWAVE 
OSCILLATOR SERIES PLUG-IN FREQUENCYCONVERTER 

Notes on connections: 

R F 
OUTPUT 

RF OUT 

OUTPUT 

A power splitter or directional coupler may be used as long as the input to the 5343A does 
not exceed +7 dBm or go below the minimum sensitivity. 

INPUT 

CNTR TRIG (Counter Trigger): Output for controlling the HP 5343A Microwave 
Frequency Counter. This allows a frequency count of the selected marker, START or 
STOP frequency of the present sweep. Connects to the SWP INTFC A (sweep interface, on 
the rear panel of the 5343A) to externally trigger the counter. 

OIRECTIONAL COUPLER 

STOP SWEEP: Input for stopping the progress of the forward sweep. When connected to 
the SWP INTFC B (sweep interface, on the rear panel of the 5343A) the 5343A stops the 
sweep long enough for the counter to gate and measure the selected frequency marker, 
START or STOP frequency. If the internal modulation on the 8350A is on, it is 
momentarily disabled so that the counter may measure the frequency. 

To measure a START, STOP, or marker frequency during a sweep: 

5343A: Set to AUTO, SWP M and set desired frequency resolution. Set the rear panel ACQ 
TIME switch to MED or FAST. 

8350A: Select the frequency parameter to be measured by pressing the appropriate key, 
START, STOP, or any marker Mn (where n=1, . . . ,5) and then press SHIFT M2 

If the sweep setting is changed or it is desired to exit this mode, disable the 5343A by pressing 
SHIFT M3 on the 8350A front panel. 

Example: 

To measure the START frequency. 

1. Connect equipment as shown in Figure 15. Set the 5343A to AUTO, SWP M and set 
desired frequency resolution. 

2. Press the 8350A and keys. The 5343A will 
temporarily stop the sweep, measure the frequency and display it at the desired 
resolution. 

', 
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APPElUDlX 1 
REAR PANEL CONNECTIONS. 

For a diagram of the rear panel see Figure 16. 

POS Z BLANK Positive Z axis blanking signal. Supplies a rectangular pulse of approximately 
+5V into 2500 ohms during the retrace and bandswitch points of the RF output. Also supplies a 
-5V (-8 volts for active marker) pulse when the RF is coincident with a marker frequency if 
intensity markers are selected. 

NEG Z BLANK Negative Z-axis blanking signal. Supplies a negative rectangular pulse (-5V 
into 2500 ohms) during the retrace and bandswitch points of the RF output. 

PEN LIFT. Output to control the pen lift function of an X-Y recorder. Maximum pen-up level is 
+40V and maximum pen-down sink current is 500 rnA (at +0.7V). 

SWEEP OUT/IN. Wired in parallel with sweep outlin BNC connector on front panel. See 
Display Functions Control group for a description. 

CNTR TRIG. Counter Trigger (HP 5343A Frequency Counter only). Output for controlling the 
external trigger input of the H P  5343A frequency counter. 

STOP SWEEP. Input for stopping the progress of a forward sweep. When input is 0 to 0.8 volt, 
sweep is stopped - R F  output is a constant CW frequency. Sweep continues when input voltage 
returns to greater than 2 volts or open circuit. Usable with the HP 5343AFrequency Counter and 
CNTR TRIG to select and measure frequency points along the sweep. 

FM INPUT. Input for frequency modulation or phase lock error signal for the plug-in. This 
input is passed through to the plug-in and processed by the plug-in only. See plug-in 
specifications for frequency deviation and sensitivity. 

AM INPUT. Input for external amplitude modulation of the plug-in. This input is passed 
through to the plug-in. See plug-in specifications for amplitude input range. 

ALT SWP INTERFACE. Connects via cable H P  Part No. 8120-3174 to 8755C to provide 
Alternate Sweep function. 

PROGRAMMING CONNECTOR. See Figure 16 for pin designation. 
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Figure 16. Rear Panel Connections 
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Programming 
Connector 

PROGRAMMING CONNECTOR 

Pin No. 

1 
2 - 
3 - 
4 - 
5 - 

6 
7 - 
8 - 
9 - 

10 + 
11 - 
12 
13 
14 - 

- Negative Logic (True is logical "0") (I) Input 
f Positive Logic (0 )  Output 

Description 

Marker Pulse (0 )  
Pen Lift Request (1) 
Sweep Alternate (0 )  
Stop Fwd. Sweep (1) 

Request 
$5 Volt (100 ma MAX) (0 )  
RF Blanking ( 0 )  
RF Blank Request (1) 
Ext. Trigger (1) 

Input 
Pen Lift (0 )  
Recorder Mute (0 )  

- (0 )  - 
Blanking (0 )  

Pin No. 

15 - 

16 - 
17 - 

18 - 

19 
20 - 

21 - 
22 - 
22 - 
23 - 

24 + 
25 

Description 

Marker Pulse 
Request 

(1) 

Retrace 
Alternate Sweep 

(0 )  
(0) 

Enable 
Stop Sweep 

Request 
(1) 

Digital Ground (110) 
Blanking Pulse 

Request 
(1) 

Counter Trigger 
Step Up 

(0)  

Advance 
(1) 

Inverse Pen Lift 
8410 Ext. 

(0 )  

Trigger 
( 0 )  

- 



Local Operation Model 8350A 

APPENDIX 2: 

86200 SERIES PLUG-INS WITH 11869A ADAPTER 

Figure 17. Connecting 11869A Adapter to 86200 series Plug-in 

Although designed for the 8620 Sweep Oscillator, the 86200 series RF Plug-ins can be used in the 
8350A Sweep Oscillator with the addition of the 11869A Adapter. 

The 11 869AAdapter provides the electrical and mechanical interface between the 8350A and an 
86200 series Plug-in. A switch on the 11869A allows the user to select the appropriate interface 
code (from the code listing on the adapter) so that an 86200 series Plug-in can be used in the 
8350A. 

All of the standard performance and control ofthe 8350A is available when using an 86200 Plug- 
in with the 11 869A Adapter. However, plug-in functions (e.g. output power, RF onloff, plug-in 
markers) will not be programmable and will not respond to keyboard and step keys. On the rear 
panel of the 11869A Adapter are several hole plugs that allow connections to be made to the 
back panel of the plug-in. 1 1869AOption 004 provides two semi-rigid cables to allow connection 
of 86200 series rear panel RF output to 11869A rear panel. 

Special Plug-ins: (Plug-ins with Option HXX) 

When using 86200 series Plug-ins that have been factory modified for a non-standard frequency 
range, a PROM obtained from the factory must be used in the 11869A Adapter. The PROM is 
inserted in the 16-pin socket on the PC board of the adapter and is needed for proper interfacing 
and controlling of a non-standard plug-in. 

26 
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APPENDIX 3 
FRONT PANEL CON'TROLS SUMMARY 

1. VernierIOffset. Vernier function offsets sweep 10. Sweep Mode. Selects External, Manual, or 
ranges, CW or CF  frequencies. #O lamp lit Timed sweep mode. 
when non-zero offset or vernier present 

11. MARKER SWEEP. Causes Marker 1 fre- 
2. Right Frequency Control. Adjusts AF or quency to temporarily become start of sweep, 

STOP frequency. Marker 2 frequency to become stop of sweep. 

3. Right Frequency Display. Displays STOP 
or AF frequency in GHz or MHz. 12. Sweep Trigger. Determines how sweep will 

trigger. 

4. MKR-A. Allows user to display frequency 
difference between any two markers and 13. MKR-CF. Causes center frequency of sweep 
intensifies the appropriate portion of the dis- to be shifted to the frequency of the currently 
play. active marker. 

5. Frequenc~lTime Marker 14. Line switch. Turns on/off8350A mainframe 
or manual sweep frequency in GHz or MHz. and plug-in. 
Sweep Time in seconds and HP-IB address. 

6. Markers. Controls the five independent, 15. Instrument Preset. Selects a pre-determined 
mainframe supplied frequency markers. instrument state. 

7. Save n1Recall n1Alt n. Can saveand recall 16. START/CF/CW/AF/STOP sweep mode 
up to nine different settings. keys. Selects mode of output and display. 

8. Data Entry Keyboard. Can enter exact 
values or step sizes for most sweep parameters 17. Left frequency Control. Adjusts START, 

via the keyboard. CW, CF, VERNIER or OFFSET. 

9. Output Controls. Can control marker dis- 18. Left Frequency Display. Displays START, 
play mode, RF and display blanking and CW, CF, VERNIER or OFFSET frequency in 
internal square wave modulation (of the RF GHz or MHz, depending on mode selected, 
output). plus self test error codes. 

Figure 18. Front Panel Controls 
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8350A/9835A-1 

Programming Note 
OCTOBER 1980 

Suoersedes: Uone 

l ntroductory Operating Guide 
for the H P 8350A Sweep Oscillator 

with the HP 9835A Desktop Computer 

This programming note is a guide to the remote 
operation of the HP 8350A Sweep Oscillator and 
appropriate HP 83500 Series Plug-in usine, the HP 
9835A Desktop Computer. Included in this guide 
are the system connections for remote operation 
and several example programs with descriptions o f  
each step. 

The 8330A is fully compatibile with the Hewlett- 
Packard Interface Bus (HP-IB). When used with a 
controller such as the 9835A, complete control of  
the sweep mode, frequency limits, rrequency 
markers, power level, and all other iront panel 
controls can be achieved. 

REFERENCE INFORMATlON 

For further information on the HP Interface Bus, :he 
iollowine, reference should prove helpful: 

Condensed Description o i  the Hewlett-Packard 
Irteriace Bus (HP Literature No. 59401 -90030). 

Complete reference information on the 8350A can 
be found in the 8350A Sweep Oscillator Operating 
and Service Manual (H P Part No. 08350-90001 ). For 
information on operating the 9835A the following 
references are available: 

9835A Operating and Programming Manual (HP 
Part Yo. 09835-900003. 
9835A 1/O ROM Programm~ng Manual ! H P Part 
NO. 09835-90060). 

EQUIPMENT REQUIRED 

To perform all the example programs described in 
this programming note, you will need the following 
equipment and accessories: 

1 .  HP 835OA Sweep Oscillator with anv HP 53500 
Series Plug-~n. Note that an HP 86200 Series 
Plug-cn with the HP 11 869AAdapter can be used 
but all references to power level and power 
control are not applicabie. 

2. HP 9835A Desktop Computer with: 
a. HP 98332A 1/O ROM (actuallv 1 ROM's) 
b. H P 98034A Revised H P-I  B Interiace Card/ 

Cable 

HEWLETT 
PACKARD 
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NOTE 

The following equipment is not required for the 
programs to iunction but rather for a visual 
display of the 8350A functions. 

3. HP 87555 Frequency Response Test Set with: 
a. H P 8755C Swept Amplitude Analyzer 
b. HP 180TR or 182T Display Unit 
c. H P 1 1 664A or 1 1664 B Detector 
d. Two 120 cm.(4 ft.) cables (H P 1 1 170C type). 

or any appropriate Oscilloscope with Crystal/ 
Schottky Detector, Attenuator, and BNC Cabling. 

4. Any test device over the frequency range of  the 
83500 Series Plug-in. 

SET-U P 

Figure 1 shows the system connection and switch 
settings for the 98034A Interface and the 9835A 
Desktop Computer. The following procedure com- 
pletes the setup: 

1. Turn off the power to the 9835A. 

2. Verify that the ROM's are installed in the 9835A. 
I f  not, then install the ROM's in an unused ROM 
drawer then insert the drawer in one of the front 
panel slots of  the 9835A. 

3. Install the 98034A Interface Card intooneof the 
rear panel slots of  the 983SA. 

4. Verify that the rotary switch on top of the 
98034A is set to "7". If not then set it to"7" since 
this is the select code for the interface card for all 
programs found within this guide. 

5. Connect the 24-pin HP-IB connector of the 
98034Ato the rear panel H P-48 connector or the 
8350A. This connector is tapered to insure 
proper connection. 

CAUTION 

Do not attempt to mate black metric threaded 
screws on one connector with silver English 
threaded nuts on another connector, or vice- 
versa, as damage may result. A metric conversion 
kit which will convert one cable and one or two 
instruments to metric hardware is avaiiable by 
ordering HP Part No. 5060-0138. 

Figure 1. System Connection 

2 

HP INTERFACE BUS 

98034A 
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6. All programs within this guide expect the 8350A 
HP-I B address to be decimal 19. The 8350A H P- 
18 address switches are located inside the in- 
strument and are factory preset to decimal 19. 
To execute a front panel 'Set HP-IB Address' 
which will display the present HP-IB address: 

........ :. ..: :.:,:.;.;.:.:.. Press ,smg$ && 
........... . . . . . . .  

The FREQUENCYITIME display will indicate the 
present decimal address. To reset the number if 
19 is not displayed: 
press '% ;$j (-)$2 

..<.. ........... ..:. .: ... ., 

This H P-I B address will remain in effect until the 
instrument is powered oif since the internal 
address switches are read at power on (unless 
8350A Option 001 Non-volatile Memory i s  
used). Since Example 4 requires the 835OA to be 
powered off then on, the internal address 
switches should be reset to 19 i f  necessary. 

Turn on the 9835A and the 8350A. The 9835A 
should undergo an internal memory test then 
display "9835A RWOY FOR USE" on the CRT 
display. The 8350A should also undergo a turn-on 
self test consisting of the red LED numeric displays 
being blanked and all yellow indicator LED'S on, 
:hen the 8350A sweep controls are set to the 
instrument preset state: Start/Stop Sweep over the 
entire plug-in frequency range, fastest sweep time 
for plug-in used (typically 10 milliseconds), and 
maximum leveled output power for the plug-in. I f  
the 8350A fails the power-up self test an error 
message will be displayed in the far left LED display. 
Cneck section 8 o i  the 8350A Operating and Service 
Manual for error message decoding and diagnostics. 

To verify that the HP-18 connections and interface 
are functional perform the following on the 9835A: 

..'in..: ~.(.-.;:.:..r:-:.( ,... < ...: ; .....,..., ................ ......'. ...... ........... .. 
1. Press CQNTRaQ ......................... (or gBw ) 

...,,.......... ........................ " ..............::......... 

2. Type 'REMOTE 71 9' 

Verify that the REM iight on the 8350A is lit. I f  this 
fails, verify that the 98034A select code switch is set 
to "7", the 8350A address switches are set to "1 9", 
and the interface cable is properly connected. 

If the 9835A display indicates an error message, it is 
possible that the above remote message was typed 
in incorrectly or the ROM's are not properly 
installed. If the 9835A accepts the remote state- 
ment and the display is clear but the 8350A REM 
light does not turn on, you could have a delective 
98034A or 8350A. Perform the operational checks 
as outlined in the respective Operating and Service 
Manuals to find the defective device. 

PROGRAMMING EXAMPLES 

The following sample programs show the various 
ways of controlling the 8350A. In remote control 
situations the 8350A Sweep Oscillator can interact 
with the system H P-18 controller in two basic ways: 

1. "Listen Mode": The 8350A listens to the 
control commands as t o  modifying the present 
instrument state. This effectively commands the 
8350A to do a specific event much like settins a 
front panel function. 

2. "Talk Mode": The 8350A informs the 
controller of the present instrument state with a 
numeric value or a string of characters. This 
effectively allows the user to interrogate or learn 
any 8350A function. 

Each programming example is structured using the 
following format: 

1. A general description of the functions exercised. 

2. The program listing. 

3. An explanation 01 each program line. 

............................... 
3. Press 6~~g~uim 4. Detailed instructions for operating the program. 

........................................ 

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset 

Beiore prosramming the 8350A for different sweep 
functions, the user should be aware o i  the extent of 
remote control that can be used. The Remote 
Enable ('REMOTE') command sets the 8350A into 
remote control from the local (manual) mode. In 
remote the 8350A will perform onlv as its functions 
are programmed. However if the LCL button is 
pressed, the 835OA will return from the remote state 

to local control. To prevent this from occurring the 
Local Lockout ('LOCAL LOCKOUT') command 
disables ail front panel controls, specifically the 
" Local" key. The Co To Local ('LOCAL') command 
will return the 833OA to front panel control thereby 
removing it from the remote and local lockout 
modes. Note that the above remote and local 
commands are different from the senera1 H P-I B bus 
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:. ..........i <. .................................................................................. ...._ 
local and remote commands ('LOCAL 7' and 1 , Press c~~pg,a[, ......................... ,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $$'a;?, :s;c=R&T~:.H;; , ;& , 
'REMOTE 7'). Finally, in remote control it is peri- ...................... WgC.ffT@ on the 9835A. This scratches 'the 
odically desirable to reset the 8350A to a pre- program memory. 

............................................ ......., defined state, this is achievable with the Instrument 
2. Press f ~ ~ m ~ B g a ~ 7  on the 8350A. ................... ..... ....:..:..... Preset function. ..... 

Z..?. :.. :..;:*.: :.:. 

PROGRAM 1 

1s REMOTE 719 
20 DISP " R r m o t r "  
39 PAUSE 
40 RENIITE 717 
58 LOCilL LOCKOIJT 7 
60  D I s P  "L,>s a l  Lcckr>, .~C" 
7 0  PAUSE 
39 LOCHL 713 
'38 DISP "Lacs1 " 
100  PAUSE 
1 l a  IOUTPIJT 7 1 3 : "  I P "  
120 END 

3. Type in the above program. 

4. Press $&&@, on the 9835A. 

5. With the 9835A displaying"Remote", verify that 
the 8350A R E M  light is lit. From the front panel, 
verify that the start frequency cannot be  
changed. Verify that the INSTR PRESET key and 
all other keys except LCL are disabled. Now 
press t h e g m k e y  and verify that the 835OA R E M  
light is o f f & d  that you can modify any of :he 
sweep functions. 

......................... .> ...... ., ........................... 
6. Press , c " N T g $ u E  on the 9835,4. With the . . .  .c,..:;...::. .>.... , .......... 5 

PROGRAM 1 EXPLANATION: 
9835A displaying" Local Lockout" verify that the 
8350A R E M  light is again l i t  Again attempt to 

Line 10: Sets 8350A to remote. change the start frequency and perform an 

Line 20: 

Line 30: 

Line 40: 

Line 50: 

Line 60: 

Line 70: 

Line 80: 

Line 90: 

The 9835A displays "Remote". 

Temporarily stops program execution. 

Sets 8350A to  remote. 

Sets local lockout mode. 

The 9835A displays "Local Lockout". 

Temporarily stops program execution. 

Sets 8350A to local. 

The 9835A displays "Local". 

Line 100: Temporarily stops program execution. 

instrument preset. Verify that this is impossible. ........... 
Now press the :'&a key and verify that still no 

... 1' ... ,..: 
action i s  taken. 

....... ..: ::................ ...... : .............. 
7. Press ' : :~~~:~~$&l@ .. .,... .......... on the 9835A. With the 

.......................... .:... 

9835A displaying "Local" verify that the 8350A 
R E M  light is off. Also verify that all sweep 
functions can now be modified via the front 
panel controls. 

.; ; ........... ; ...:... ; .......,. ; .................... 
8. Press .CUjPrETg@Uf? on the 9835A. Verify that the 

8350A has undergone an Instrument Preset and 
the R E M  light is on. The Output ('OUTPUT 71 9') 
statement-does two things, one i t  periorms a 
'REMOTE 71 9', and second it passes data to  the 

Line 110: Sets 8350A to remote and performs an 8350A. 
Instrument Preset. 

Note that the 8350A LCL key produces the same 
Line 120: Stops program execution. result as programminglLOCAL 71  9' or'LOCAL 7'. Be 

careful as the latter command places all instruments 
To verify and investigate the different remote on the H P-l B in local state as opposed to the 8350A 
modes do the following: alone. 

EXAMPLE PROGRAM 2: Programming Functions 

To program any function on the 8350A the con- 
troller must pass specific program codes and data to 
the sweeper. The statement that allows this is the 
Output ('OUTPUT') statement. The alphanumeric 
data string of the output statement can be a 
concatenation of character strings andlor variables. 
The data can be specific codes, free field formatted 
data, or reference a specific image ('IMAGE') state- 
m e n t  For example, to program the CW Frequency 

(CW), one program code sequence is "C'N", the 
frequency in CHz, "CZ". If the frequency is to be 
7.555 CHz, then the string "CW7.5JjCZ" wil l 
suffice. However i f  the frequency were to change 
then a variable 'F '  could indicate the frequency in 
CHz and the program string could be "CW".F,"CZ. 
Using an image statement also allows a speciiic 
number of  digits to be passed, thereby avoiding any 
unexpected round off errors. 
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NOTE 1. Run the program. The 9835A displays "CW = 

PROGRAM 2 

10 IDIJTPUT 7 1 9 ; "  I P "  
- 0  F I . < E D 2  
jQ OUTPUT 7 t 3: "~:u;. 55SG:'' 
4 0  D I S P  "CW = 7.55: i;il=" 
= - ,W PitIJSE 
iJ i H P U T " l : W 4 r n l ; H = ( = " ' , F  
7 0  P R I N T  "CW a ";F;" GHz"  
3 0  5UTPIJT 71'3:  "CW"; F ;  " C z "  
'13 1;DTO i d  
100 IPIAI;E 'I;W", OD.DD0, " G Z "  
l i e  OUTPUT 7 1 3  U S I N G  1Bd:F 
1 2 0  IGOTO 6 0  - 

7.555 CHz". The 8350A changes from the 
This program expects an 83500 Series Plug-in that instrument preset state of  Start/Stop sweep to a 
covers the frequency 7.555 C H L  If using a plug-in CW frequency of 7.555 CHz. 
that does not cover this frequency range then the 

...........:....... :.:.: ............................... 

value in lines 30 and 40 should be changed to an 2. Press CWT@+$JEi; on the 9835A. The 9835A 
........... ,: ..... 2:.,.:: ...., :.;:...: .............. 

appropriate value. now displays "CW (in CHz) =?". Type in a new 
CW frequency (value in CHz), then press cW@,#$J $+. 

. .....,...,... < ...:.. ., ....,. +, x. ..:.> .......,.... 

3. The 8350A will be programmed to the new CW 
frequency with the new value printed on the 
CRT display. The program jumps back tostep (2) 
above. 

PROGRAM 2 EXPLANATION: 

When inputting the CW frequency try several 
values, each with a different number of digits after 
the decimal point. Notice that the 8350A displays 
the frequency to 3 decimal places (1 MHz frequency 
resolution). Values with better than 1 MHz fre- 
quency resolution are rounded to the nearest MHz 
by the 8350A. However when the 9835A is reset all 
numeric output data defaults to the 'FIXED 2' or 

Line 10: Puts the 8350A into a predefined state fixed decimal places format. Thus the 9835A 
I via instrument preset. 

rounds the desired frequency to the nearest 10 
Line 20: Fixes numeric data output to 2 decimal MHz. To change this free-field format to more 

places. decimal places modify the fixed format statement in 
line 20 tolFIXED 5' then re-run the program.Another 

Line 30: Puts the 8350A in CW mode and approach is to utilize the image statement to set the 
grams a CW frequency of 7.555 CHz. desired number of  decimal places. To use the image 

Line 40: The 9835A displays "CW = 7.555 CHz". statement in the program, do the following on the 

Line 50: 

Line 60: 

Line 70: 

Line 80: 

Line 90: 

Line 100: 

Line 110: 

Temporarily stops program execution. 

The 9835A displays "CW (in CHz) =?". 
The user is prompted to input a new CW 
frequency value which i s  stored in the 
variable ' F'. 

Print on the CRTdisplay the programmed 
CW irequency. 

Program the CW frequency using the 
default data format. 

Co to line 60. 

Image statement is set up for program- 
ming the CW frequency with a 1 (MHz 
resolution. 

Program the CW frequency via image 
statement in line 100. 

9835A: 
. - . - ....................... 

Press ,sm .. ....,. ... ..,.. ............. 
Type 'DEL 80, 90' ....................................... press EXECrn 

......................... <.... ... >..: ........ * 

This should delete lines 80 and 90 from program #2 
and allowthe use of lines 100,110, and 120 instead. 
Run the modified program again and use the same 
steps for operation as before. Now if the value 
inputted has a frequency resolution greater than 1 
MHz the 9835A does the rounding instead of the 
835OA. This is the preferred programmingapproach. 
Change the image statement for 10 MHz frequency 
resolution and verify the results from the 8350A 
frequency display. 

Since a device select code address can be a variable, 
verify that this can be used in the modified or 
original program #2 by doing the foilowing: 

Line 11 2: Co to line 60. 1. Insert before Line 10 a new line with the variable 
'Swp' by: 

The equipment setup is the same as the previous ..................... ..,.: 
example. Reset the 9835A, scratch the 983514 Press .RC$P 
memory, then type in the above program. Then do Type '3 Swp=719' 

...................... 
the following: Press $TQRE. ......................... ; 
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2. Modify the output statement(s1 by editing the 3. Re-run the modified program using the same 
necessary lines and changing the operation steps as above. 
'OUTPUT 71 9' to 'OUTPUT Swp' and 
'OUTPUT 71 9 USING 100' to 
'OUTPUT Swp USING 100'. 

EXAMPLE PROGRAM 3: Setting Up A Typical Sweep 

Typically the sweeper is programmed for the proper Line 70: Setthe Output Power Level t o 4 1  0 dBm. 
sweep frequency range, sweep time, power level, 
and marker frequencies for a test measurement. 

Line 80: Set the Sweep Time to 50 milliseconds. 

This program se'ts up the sweeper for a general Line 90: Set Markerf1 to 4 CHz. 
purpose situation using several dedicated image 
statements. Note that not all parameters need to be Line 100: Set Marker#2 to 6 CHz. 

reprogrammed every time. Line 11 0: Stop program execution. 

PROGRAM 3 

10 IMAGE " F f i " ,  OD. DUD. "I;;FB".~D. DDD. "1;2" 
2 8  IMAGE " S T " .  DDDDD, "MS" 
38 I n H C E  "M" ,D,3D.DDD, "G2" 
4 0  I I IAGE "PC",ODD.D,"DM" 
5 8  OUTPUT 7 1 B : "  I P M D I "  *- 
60  IIUTPIJT 719 (JSI t lG l W ; 3 , 7  
7 8  OUTPlJT 719 uSIt41; 4 8 ; l B  
4 8  OIJTPIJT 7 1  3 IJSIHG 2 0 : 5 0  
30 OUTFUT 7 1 3  U S I N G  38; 1 , 4  
188 IOUTPUT 71? IJSING 30:2,6 
I I@ EtlD 

PROGRAM 3 EXPLANATION: 

NOTE Set up the equipment as shown in Figure 2 by 
adding the 8755C, the 180TR or 182T, the 11 664, 

This program expects an83500 Series Plug-in that and a test device like a4 to 6 CHz Bandpass Filter. I t  
covers the frequency range of at least 3 to 7 GHL is important that the two rear panel connections 
If using a plug-in with a different frequency range, from the 8350A to the 8755C/182T are made for a 
change the values in lines 60, 90, and 700, to the proper CRT display. For the example measurement 
appropriate values. If using an 86200 Series Plug: set the following front panel controls: 
in then do not enter line 70. 

On the 8755C: 
Channel 1: 

Display. . . . .  OFF (press all the display push 
buttons so that they are all out) 

Channel 2: 
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 
dB/DIV . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB 
Reference Level . . . . . . . . . . . . . . . .  -1 0 dB 
Reference Level Vernier.. . . . . . . . . . .  OFF 

On the 182T or 180TR: 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Display 

Line 10: 

. -. 

Line 20: 

Line 30: 

Line 40: 

Line 50: 

Line 60: 

lmage statement for setting the Start 
and Stop Sweep frequencies in CHz. 

Image statement for setting the Sweep 
Time in milliseconds. 

-- 
Image statement for setting a Frequency 
Marker by marker number and frequency 
in CHz. 

~ ~- 

Image statement for setting the Output 
Power Level in dBm. 

Preset the sweeper to a known state via 
instrument preset and enable the inter- 
nal 27.8 kHz Square Wave Amplitude 
Modulation. 

Set a Start/Stop Sweep of 3.0 to 7.0 CHz. 

After connecting the equipment: reset the 9835A, 
scratch the 9835A memory, then type in the above 
program. Then run the program. The 8350A will 
initially undergo an instrument preset which will set 
the proper power leveling mode and sweep blanking 
signals. Since the 8755C requires the RF signal to be 
modulated at a27.8 kHz rate. the internal amplitude 
modulation is enabled. If using a 4 to 6 CHz 
Bandpass Filter as the test device, the CRT display 
should reflect the filter transmission response over 
the 3 to 7 CHz range. Two frequency markers of the 
Z-Axis Intensity dot variety are set to 4 and 6 CHz, 
hopefully within the passband or near :he 3 dB 
points. The setup can be modified by changing the 
values in lines 60, 70,80,90, and/or 100, then re-run 
the program. 
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3755C118ZT SWEPT 
9835A 8350A AMPLITUOE ANALYZER 

OESKTOP COMPUTER SWEEP OSCILLATOR 

UNDER TEST 

- 
Figure 2. Equipment Setup For Program 3 

EXAMPLE P R O G R A M  4: Learning An Instrument State 

Beine able to save a specific instrument state is ' PROGRAM 4 EXPWNATION: 
helpiui when it is needed several times in a test or Line Define the first element in any array to 
measurement procedure. The user could save the be at index number 1. 
instrument state by manually logging the important . -- - 
sweep parameters such as frequency range, power Line 20: Set the length of the AS string to 1 0 0  
level, ALC modes, etc., then re-inpuning them at the characters. 

time. A is Line 30: S e t  the 835OA to a state via 
to save the instrument state in one of  the 8350A instrument preset and enable the square 
internal storage registers, then recall it when needed. wave modulation. 
However, this i s  not  a permanent solution 
unless the 8350A Non-volatile Memory option Line 40: Return the 8350A to local control. 
(Option 001  i s  used. A more permanent solution is  
to use the Output Learn String function of the 835OA Line 50: Temporarily stops program execution. 

jo that the 9835A can learn then store a data string Line 60: Program the 8350A to output the Learn 
that describes the present instrument state on a Strine. " 
tape cartridge or in its' internal memory. Once an 
instrument state i s  stored or learned, the 8350A can Line 70: Read the Learn String into the 9835A 

then be restored to that state using the Input Learn using a byte fast handshake transfer of 

String function. The power of these instrument 90 string characters ignoring the line 

Learn/Teach functions are demonstrated by the feed as the string terminator. Store the 
9 0  character Learn String in AS. 

following program using the 9835A fast data transfer 
function. Line 80: Temporarily stops program execution. 

PROS;_RAM 4 

!Q d ? T 1 1 j t 4  BHSE 1 
2 0  D l 4  A s L l O O I  
::O 'I IJTPtJT ?I,',: " I P f l D 1 "  
48 L O C A L  7 1 9  
5 8  PAU:SE 
60 OUTPUT 7 1 3 ;  " I j L "  - - U ENTER - 1 ' 5  BFqS 'Q 1 ~ , j l t 4 1 ;  , ' * ,  3 @ H U ; f l ~  
.30 PRU:;E 
90 3 U T P U T  7 1 , 3 :  " [L":A.s 
! @ 0  EHD 

Line 90: Program the 8350A to accept a Learn 
String, then send the new Learn String to 
the 8350A. 

Line 100: Stop program execution. 

Setup the equipment as in exampie 3 using the CRT 
display to verify the sweep setting. Note that the 
original equipment setup can also be used with the 
8350A front panel indicators used for verification. 
Reset the 9835A. scratch the 9835A memory, then 

7 
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type in the above program. Run the program. The 2.  Turn the 835OA line power off. Wait five seconds 
8350A will undergo an instrument preset, enable then turn the 8350A power back on. Press 
the square wave modulation, then return to local $ , ~ ~ ~ F R ; E S ; =  on the 8 3 5 0 ~ .  

............ ..:.,.: .... :...::>. >: .... ......... 

front panel control. Then perform the following: ................. :,..:.:'."... ... .._..?-.?. :.....: . 
3. Press F:QN%&k!.& ..................................... on the 9835A. Verify on the 

7 .  Adjust the 8350A ....... ...I............................T... to a preferred :.. instrument CRT display and/or the 8350A that the original 
state, then press on the 9835A. ....,, *.<.y,>..: .... *.. instrument state has been restored. 

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function 

While the 8350A Learn String enables the user to 
completely save a string of characters that define 
the present instrument state, the information is 
densely packed and encoded to save memory 
space. I f  the user wishes to determine the actual 
value of a specific parameter, say the Start Fre- 
quency, it would require a tedious process to extract 
a numeric value from several characters within the 
Learn String.An easier approach is to use the Output 
Interrogated Parameter function of  the 835OA. With 
this function the 9.835A instructs the 8350A to 
output the present numeric value of a specified 
function. Any function that has a numeric value 
associated with it can be interrogated. Note that i f  
the parameter i s  not presently active, the 8350A 
uses a computed value or its previous value. The 
following program demonstrates the capability of 

: the interrogate function. 

PROGRAM 5 

- - 
1 0  OUTPIJT : ~ ? ; " ! P r n ~ t ~  
:la LI3I:AL 7 1 9  
30 PHIJ8E 
40 (:ItJTPIJT 7 1 9 :  " I3PFAU 
58 ENTER 71'3;H 
id P R I N T  "Strrr.  F r o q  r " : A , , l E i : "  MHz" 
7 0  1SUTPlJT 713;  " O P F B "  
:38 ENTER ? 1 9 ; B  
90 P R I N T  "Sr.op F r + g  r " ; B , , i E B : "  nHz0 
1 8 0  IOIJTPIJT ? I , ? ;  " I ~ P S T ~  
1 1 8  ENTER 7 1 ' 3 ; T  
128 P R I N T  "SYQIV T i a r  r " :  : B B @ - T : "  m+cc" 
1 3 8  END 

- 

PROGRAM 5 EXPLANATION: 

Line 10: Set the 8350A to a predefined instru- 
ment state via instrument preset and 
enable the square wave modulation. 

Line 20: Return the 8350A to local control. 

Line 30: Temporarily stops program execution. 

Line 40: Program the 8350A to  output the 
present value of the Start Frequency. 

Line; 50: Read the value into the 9835A and store 
it in the variable 'A'. 

Line 60: Print on the CRT display the present 
value of the Start Frequency in MHz. 

Line 70: Program the 8350A to outputthe present 
value of the Stop Frequency. 

Line 80: Read the value into the 9835A and store 
it in the variable '8'. 

Line 90: Print on the CRT dispiay the present 
value of the Stop Frequency in MHz. 

Line 100: Program the 835OA to output the present 
value of the Sweep Time. 

Line 11 0: Read the value into the 9835A and store 
it in the variable 'T'. 

Line 120: Print on the CRT display the present 
value of the Sweep Time in milliseconds. 

Line 130: Stops program execution. 

Setup the equipment as in example 3 using the 
analyzers' CRT display to verify the sweep settings. 
Note that the original equipment setup can also be 
used with the 8350A front panel indicators used for 
verification. Reset the 9835A. scratch the 98354 
memory, then type in the above program. Run the 
program. The 8350A will undergo an instrument 
preset, enable the square wave modulation, then 
return to local front panel control. Then perform the 
following: 

7 .  Adjust the 8350A to a preferred instrument state 
using the Start Frequency, Stop Frequency, and 
Sweep Time controls. 

3. The present values of the Start Frequency, Stop 
Frequency, and Sweep Time are sequentially 
interrogated and then printed on the CRT of the 
9835A. 
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EXAMPLE P R O G R A M  6: A Stepped CW Sweep 

Present automatic measurement systems typically Line 50: Determine the number of frequency 
make measurements at a sequence of CW test steps in sweep, store in '0'. 
frequencies instead of analog sweeping the fre- 
quency range of interest. I f  swept, the measurement Line 60: Set the CW Step Size. 

data taking machine would need to sample the R F  Line 70: Set the CW frequency to the start 
signal at a very fast rate to maintain accurate freauencv value. 

~~T~~ , 
frequency information, too. This is typically not 
accomplished. Stepped CW sweeps can be accom- Line 80: Iterate the CW step '0' times. 

plished in several ways with the 8350A: Line 90: Program the Step IncrementlUp function. 

1. Program sequential CW test frequencies. 
Line 100: Wait 20 milliseconds for settling. 

Line 1 10: Continue step iteration. 
2. Program the frequency sweep range then Line 120: Co to line 70. 

enable the manual sweep mode. Perform a 
stepped manual sweep by repetitively program- The equipment setup is the same as in the previous 
ming the step up/increment function. example. Reset the 9835A, scratch the 9835A 

memory, then type in the above program. Run the 
the CW frequency to the fie- 

program. The 8350A will undergo an instrument 
quency, the Step Size to  an appropriate value, preset and enable the square wave modulation. 
then repetitively program the step up/incre- Then perform the following: 
ment function. 

Considering the speed of programming the above 1. The 9835A will display "Start Freq (CHz) =?". 

approaches, the third is the most efficient. This Answer this prompt by inputting the desired 

program illustrates a stepped sweep using this Start frequency (value in CHz) of the sweep, 
then press ,tZQ@$Tj&fJ$2. 

......................... ......... approach. ......, : ..... 

PROGRAM 6 
.. - 

!Y OIJTPUT 7 1  3; * IPmDlFIO" 
20  INPUT " 5 t  art. F r e q  ~ H z ,  = " , I 3  
30 INPUT " f s u p  F r c q  tGHz, = '",B 
49 1tlPlJT " S t ? p  Size 8 G H r ,  = ?",I: 

58 DI, 8-13 I: 

68 OlJTPlJT '1 3 ;  "CWS;"; C; "I"" A L 

7 0  dlJTPUT 7 13; ' C W "  ; H; "CZ" 
YO FOR 1 x 1  TO D 
99 IOUTPIJT 71'3; "UP" 
1013 UGIT 2 8  
118 tIE!<T I 
120 1;OTU 70 

- 

PROGRAM 6 EXPLANATION: 

Line 10: Set the 8350A to the predefined instru- 
ment state, enable the square wave 
modulation, and disable CW Filter. 

Line 20: The 9835A displays "Start Freq (CHz) = 
?", input prompts for Start frequency of 
the sweep. Store it in the variable 'A'. 

Line 30: The 9835A displays "Stop Freq (CHz) = 
?", input prompts for the stop frequency 
oi the sweep. Store it in '0'. 

Line 40: The 9835A displays "Step Size (CHz) = 
7". input prompts for the step size o i  the 
sweep. Store it in 'C'. 

2. The 9835A will display "Stop Freq (CHz) =?". 
Answer this prompt with the desired Stop 
frequency (in CHz) of the sweep, then press .ca:~@& $Jg. 
. . ........................ . . . . . . . . . . . . . . . . .  

3. The 9835A will display "Step Size (CHz) = ? " .  
Answer this prompt with the desired Step size 

................................... 
(in CHz) of the sweep, then press Ca.Mf.NUF.. 

4. The 8350A CW frequency will be programmed 
to the Start frequency of the sweep selected. 
Then the CW frequency is repetitively incre- 
mented by the step size value. The sweep is 
then restarted after reaching the stop frequency. 

' ..."..... : .............. 
To stop the program press :STUP'. 

Since part of the time involved in changing CW 
frequencies is in updating the numeric LED display i f  
this could be defeated the CW frequency time can 
be optimized. Note that one drawback is that the 
numeric display will not indicate the present 
frequency. The 8350A provides a Displav Update 
On/Off function and it can be implemented by 
modifying iine 10 to be: 

OljTPUT 71 9;"lPMDl FIODUO" 

Then re-run the modified program using the same 
operation steps as above. 
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EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask 

Certain error conditions or the 8350A can be 
detected by the 9835A so that corrective action can 
be taken. Examples of some detectable error condi- 
tions are RF power unleveled, numeric data entry 
out of range, and line power failure. I f  an error 
condition exists, the user can instruct the 8350A to 
request service from the 9835A by initiating a 
Service Request (SRQ). The 9835A can detect 
whether an SRQ has taken place on the bus by 
analyzing bit 7 (see note below) of the Status Byte of 
the 98034A HP-IB Interface. Two modes are avail- 
able for analyzing the 98034A Status Byte: (1) 
periodically read the Status Byte, or (2) enable bit 7 
to interrupt the program when it isset. In either case, 
once it is  determined that the 835OA has requested 
service, the specific error condition(s) can then be 
determined by reading and analyzing the Status 
Bytes of the 8350A. The 8350A has two Status Bytes, 
each consisting of 8 bits with each bit indicating the 
present status of a particular function or condition. 
See Table 1 for a complete description of the 
conditions associated with each Status Byte bit. The 
user can analyze these Status Bytes for every SRQ, or 
more simply, instruct the 8350A to issue an SRQ 
only if a specific set of error conditions exists. The 
set of conditions is  determined by a numeric value 
passed by the Request Mask function. This numeric 
value is generated by summing the decimal values 
of each Status Byte bit to be checked. This program 
demonstrates the capability of the SRQ and Status 
Bytes to detect an error condition. 

PROGRAM 7 

l d  n B O R T I l 3  7 
20 C L E A R  7 1 3  
20 13IJTPlJT 71'3: ' [P~~U~RPI" ! : I :HRI '  ,373 
4 0  ON :NT r 7  IGOSIJB ' j r q  
f B  COHTROL Yf iSk 7;  1 2 8  
6 0  CARD E N A B L E  : - , M - I t t P l J T  "I;W Freq ~;iiz I = ? "  , F 

!38 OIJTPIJT 71'3; "1:W"; C ;  "Gz" 
'30 W A I T l l a l a  
1 0 8  IGOTO 7 0  
1 1 0  ' j r q :  '5THTIJS i ' 19 :H  
:18 !F 8 I T ~ H . d : -  1 THEN I ; ~ T I ~ -  1 6 0  
1:39 I F  8 I T i f i , B ~ = l  THEN P P I H T  

" P ~ r a a i r s r  H I  r ?red''  . - ~ -  

1 4 0  I F  3 I T m  R .  S : > - l  THEN Q R I t I T  " ' j v n ?  ax E-r.r>sr" 
1 5 0  C L E M  7 1 9  
ti0 CONTROL MASK 7 ; l L ' Y  
1 7 8  :CRRD E N A B L E  T 
186 R E T U R N  

NOTE 

This assumes that the status bits are numbered 0 
thru 7 with the least-significant bit being number 
0. Other references may assume that the bits are 
numbered 1 thru 8 with the least-dgnificant bit 
being number 1. 

If using an 86200 Series Plug-in, the Status Bytes 
can provide only limited information. Table 1 
indicates which Status Byte functions/bits are 
usable. 

PROGRAM 7 EXPLANATION: 

Line 10: Clear the status of the HP-IB. 

Line 20: Clear the status of the 8350A. 

Line 30: Preset the 8350A toa predefined instru- 
ment state and enable the square wave 
modulation, and set the Request (Mask 
to enable Parameter Altered and Syntax 
Error SRQ's. 

Line 40: Indicate that if an interrupt from the 
98034A HP-I B Interface is  received that 
program execution will branch to the 
interrupt service routine located at the 
line labelled 'Srq'. 

Line 50: Specify an interrupt from the 98034A if 
bit 7 (decimal value 128) is set. 

Line 60: Enable the controller to accept an inter- 
rupt from the 98034A. 

Line 70: The 9835A displays "CW Freq (CHz) = 
?", input prompts for the desired CW 
frequency value in CHz. Store it in the 
variable ' F'. 

Line 80: Set the cw frequency as determined by 
' F' 

Line 90: Wait 100 milliseconds to allow the 
8350A to interrupt. 

Line 100: Co to line 70. 

Line 110: Location o f  the interrupt service routine. 
Read the Status Byte of  the 8350A and 
store it in 'A'. 
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Line 120: Check bit 0 of the 8350A Status Byte for 
an Altered Parameter error. Print on the 
CRT display "Parameter Altered" if one 
exists. 

Line 130: Check b i t  5 of the 8350A Status Byte for 
a Syntax error. Print on the CRT display 
"Syntax Errof' i f  one exists. 

Line 140: Clear the 8350A Status Byte to  enable 
another SRQ. 

Line 150: Re-specify b i t  7 of the 98034A to cause 
an interrupt. 

Line 160: Re-enable interrupts from the 98034A. 

Line 170: Return from the interrupt service 
routine to the main program. 

The equipment setup is the same as the previous 
example. Reset the 9835A, scratch the 9835A 
memory, then type in the above program. Run the 
program. The 8350A will undergo an instrument 
preset and enable the square wave modulation. The 
9835A then displays "CW Freq (CHz) =?".Answer 
this prompt by inputting ............ the desired CW frequency 

................... >'...... :.'.:.:*: ....... 
in CHz, then press :COICIANUR. Verify that the 
8350A CW frequency has been properly pro- 
grammed. Try several values that are out of range of 
the plug-in's frequency limits and verify that an error 
message was printed on the CRT display. The 
program repeats the above input prompt. To stop 

....... :.. ..:.::.. : 

the program press $Fay. 

Table 1. 53SOA Status Bvte Descriptions 
- 

STATUS B M E  (# I )  

'BitIFuncrions not ilsable with 86200 Series Plueins and 11  869A Adapter. 

EXTENDED STATUS BYTE (#2) 

11 
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BIT # 

DECIMAL 
VALUE 

FUNCTION 

0 

1 

SRQ on 
Numeric 
Parameter 
Altered to 
Default 
Value 

1 

2 
I 

I N/A 

5 

3 2 

SRQ on 
Syntax 
Error 

7 

128 

N/A 

1 4 

0 

1 

Self Test 
Failed 

4 

16 

N/ A 

BIT# 1 7 

6 

64 

REQUEST 
SERVICE 
(RQS) 

6 

64 

'RF 
Unleveled 

DECIMAL 
VALUE 

FUNCTION 

I 

16 

SRQ on 
End or 
Sweep 

3 

5 

32 

Power 
Failure/on 

3 

8 

N/A 

128 

Aidlow 
Failure 

2 

2 

4 

N/A 

8 

N/A 

l 2  
SRQ on 
Change in 
Extended 
Status Byte 

N/A 



HP-IB PROGRAMMING CODES 

Far nore  ~nformar~oe.  call your local dP Sates Office or nearest Regional Office: Eastern (201: 265-5000: Mldwrstrrn 131:) 255-9800: SOU(kWrI .Jodi 955-1500: Weltern 1213) 
370.7500: Canadian ,416) 578-9430. Ask the operator for lnstrumenr sales. Or wrrte icewlett.Packard. 1501 Page MIII Road. Palo Alto. CA 94304. In Euroor, Hewly-Packard  
S.A.. 7, rue du 801s.d~-Lan. P.O. aax. CH 1217 Meyrin 2 .  Geneva, Switzerland. In I-n: Yotioqawa.Hewlett.PaCtiard Ltd.. 29-2!. Takaido.n~gasnl 1.chome. Suglsaml-ku. ~otiyo 168. 

5952-9306 P r ~ n t e d  in U.S.A. 

Code Description 

AKm Amplitude Marker On lOt f  
ALmn Alternate Sweep On lO f f  
A1 Internal Leveling 
A2 External Crystal Leveling 
A3 External Power Meter Leveling 

B K Backspace 

CA m Amplitude Crystal Marker OnlOff  
(83522183525 Only) 

C F Center Frequency 
Clm Intensity Crystal Marker OnIOff 

(83522183525 Only) 
CW CW Frequency 
C 1 1 M H z  Crystal Marker Frequency 

(83522183525 Only) 
C2 10 M H z  Crystal Marker Frequency 

(83522183525 Only) 
C3 50 M H z  Crystal Marker Frequency 

(83522183525 Only) 
C4 External Crystal Marker Frequency 

(83522183525 Only) 

D F Delta F Frequency Span 
D M  dBm 
DN Step Down/Decrement 
DPm Display Blanking On/Off 
DlJm Display Update OnIOff  

E Exponent Power Of 10 

FA Start Frequency 
F B Stop Frequency 
Flm CW Filter In lOut  
F 1 -20 MHz/V FM 
F 2 -6 MHz lV  FM 

CZ CHz 

HZ Hz 

I L Input Learn String 
I P Instrument Preset 
I X Input Micro Learn String 

KZ KHz 

M C   marker To Center Frequencv 
I M D ~  Square Wave Amplitude Modula- 

tion OnlOff  
M O  Marker Off 
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Code Description 

MPm Marker 1-2 Sweep On lO f f  
MS Milliseconds 
M Z  M H z  
MO Marker Off 
M 1  Marker # l  
M 2  Marker #2 
M3 Marker #3 
M 4  Marker #4 
IM 5 Marker #5 

NT Network Analyzer Trigger (841 08) 

OA Output Active Parameter 
OL Output Learn String 
O M  Output Mode String 
OP Output Interrogated Parameter 
0 S Output Status bytes 
OX Output Micro Learn String 

' P L Power Level 
PSm Power Sweep OnlOf f  

RCn Recall Register 
R Fm R F  Power OnlOff  
RM Service Request Mask 
R Pm R F  Blanking OnIOff 
R S Reset Sweep 

SC Seconds 
S F  Frequency Step Size 
S H Shift Function 
S Lm Slope On lO f f  
SM Manual Sweep 
S P Power Step Size 
55 Step Size 
ST Sweep Time 
SVn Save Register 
S X external Sweep 

TS Take Sweep 
TI Internal Sweep Trisger 
T2 Line Sweep Trigger 
T3 External Sweep Trigger 
T4 Single Sweep 

UP Step Upllncrement 

VR CW Vernier 

0-9 - Acceptable Numeric Data 

NOTES 

1. Program codes oi the form "XXm" use "m" to turn the function On or Off (1 or 0). For the storage register 
functions the "no is 1 through 9. 

2. The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters. 
Program codes can be upper or lower case alpha characters. 



DESIGNED FOR WT'j 
SYSTEMS 

8350A/9845 5 1  

Programming Note 
OCTOBER 1980 

Supersedes: None 

Introductory Operating Guide 
for the H P 8350A Sweep Oscillator 

with the H P 9845 B Desktop Computer 

INTRODUCTION 

This programming note i s  a guide to the remote 
operation of the HP 8350A Sweep Oscillator and 
appropriate HP 83500 Series Plug-in using the HP 
9845B Desktop Computer. Included in this guide 
are the system connections for remote operation 
and several example programs with descriptions of 
each step. 

The 8350A is  fully compatible with the Hewlett- 
Packard lnterface Bus (HP-IB). When used with a 
controller such as the 98458, complete control of 
the sweep mode, frequency limits, frequency 
markers, power level, and all other front panel 
controls can be achieved. 

REFERENCE INFORMATION 

For further information on the H P lnterface Bus, the 
following reference should prove helpful: 

Condensed Description of the Hewlett-Packard 
Interface Bus (HP Literature No. 59401-90030). 

Complete reference information on the 8350A can 
be found in the 8350A Sweep Oscillator Operating 
and Service Manual (H P Part No. 08350-90001 ). For 
information on operating the 9845 B the following 
references are available: 

9845 B Operating and Programming Manual (H P 
Part No. 09845-91 000). 

9845 B 1/O ROM Programming Manual (H P Part 
NO. 09845-91 060). 

EQUIPMENT REQUIRED 

To perform all the example programs described in 
this programming note, you will need the following 
equipment and accessories: 

1. HP 8350A Sweep Oscillator with any HP 83500 
Series Plug-in. Note that an HP 86200 Series 
Plug-in with the H P 1 1869AAdapter can be used 
but all references to power level and power 
control are not applicable. 

HEWLETT 
PACKARD 
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2. HP 98456 Desktop Computer with: SET-UP 

a. HP 9841 2A 1/O ROM (actually 2 ROM's) 

b. HP 98034A Revised HP-I6 lnterface Card/ 
Cable 

NOTE 

The following equipment is not required for the 
programs to function but rather for a visual 
display of the 8350A functions. 

3. HP 8755s Frequency Response Test Set with: 

a. HP 8755C Swept Amplitude Analyzer 

b. HP 180TR or 182T Display Unit 

c. H P 11 664A or 1 1664 6 Detector 

d. Two 120 cm. (4 ft.) BNC cables (HP 11 170C 
variety) 

or any appropriate Oscilloscope with Crystal/ 
Schottky Detector, Attenuator, and BNC Cabling. 

4. Any test device over the frequency range of the 
83500 Series Plug-in. 

Figure 1 shows the system connection and switch 
settings for the 98034A lnterface and the 9845B 
Desktop Computer. The following procedure com- 
pletes the setup: 

1. Turn off the power to the 98456. 

2. Verify that the ROM's are installed in the 9845 6. 
If not, then install the ROM's in the appropriate 
side panel drawers of the 98456. 

3. Install the 98034A Interface Card into one of the 
rear panel slots of the 9845B. 

4. Verify that the rotary switch on top of the 
98034A is  set to"7". If notthen set i t to"7" since 
this i s  the select code for the interface card for all 
programs found within this guide. 

5. Connect the 24-pin HP-18 connector of the 
98034A to  the rear panel H P-I6 connector of the 
8350A. This connector i s  tapered to  insure 
proper connection. 

HP INTERFACE BUS 

8350~183500 PLUG-IN 

Figure 1. System Connection 
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CAUTION 

Do not attempt to mate black metric threaded 
screws on one connector with silver English 
threaded nuts on another connector, or vice- 
versa, as damage may result. A metric conversion 
kit which will convert one cable and one or two 
instruments to metric hardware is available by 
ordering HP Part No. 5060-0138. 

6. All programs within this guide expect the 8350A 
HP-I B address to  be decimal 19. The 835OA H P- 
I B address switches are located inside the instru- 
ment and are factory preset to  decimal 19. To 
execute a front panel 'Set HP-IB address' which 
will display the present HP-IB address: 

The FREQLIENCYITIME displaywill indicate the 
present decimal address. To reset the number if 
19 is not displayed: 

To verify that the H P-IB connections and interface 
are functional perform the following on the 9845 B: 

................................... .................................................. " .... :.: :.:.: ... ......................... ................. ...................................... 
1. Press ,CfJNTRQj& s$Of$ (or ...................... ................................................................................... 

2.  Type 'REMOTE 71 9' 
...... .,,. ........................... : 3. press :$$?&C:UT% 
............. ....... ....,. ...................................... 

Verify that the REM light on the 8350A i s  lit. If this 
fails, verify that the 98034A select code switch i s  set 
to  "7", the 8350A address switches are set t o  "1 9", 
and the interface cable i s  properly connected. 

I f  the 9845 B display indicates an error message, it i s  
possible that the above remote message was typed 
in incorrectly or the ROM's are not properly in- 
stalled. If the 9845 B accepts the remote statement 
and the display i s  clear but the 8350A REM light 
does not turn on, you could have a defective 
98034A or 8350A. Perform the operational checks 
as outlined in the respective Operating and Service 
Manuals to find the defective device. 

........,. ...... press q ,?@ {eHg; 
*:.g $.:.<i . ;A .xpc.. :.:.:.:. PROGRAMMING EXAMPLES 

This H P-I B address will remain in effect until the 
instrument is powered off since the internal 
address switches are read at power on (unless 
8350A Option 001 Non-volatile Memory i s  
used). Since Example4 requires the 835OAto be 
powered off then on, the internal address 
switches should be reset to  19 if necessary. 

CHECK-OUT 

Turn on the 9845B and the 8350A. The 9845B 
should undergo an internal memory test then 
display "9845B READY FOR USE" on the CRT 
display. The 8350A should also undergo a turn-on 
self test consisting of the red LED numeric displays 
being blanked and all yellow indicator LED'S on, 
then the 8350A sweep controls are set t o  the 
instrument preset state: StartlStop Sweep over the 
entire plug-in frequency range, fastest sweep time 
for plug-in (typically 10 milliseconds), and maxi- 
mum leveled output power for the plug-in. If the 
8350A fails the power-up self test an error message 
will be displayed in the far left LED display. Check 
section 8 of the 8350A Operating and Service 
Manual for error message decoding and diagnostics. 

The following sample programs show the various 
ways of controlling the 8350A. In remote control 
situations the 8350A Sweep Oscillator can interact 
with the system H P-l B controller in two basic ways: 

1. "Listen Mode": Here the 8350A listens to the 
control commands as t o  modifying the present 
instrument state. This effectively commands the 
8350A to do  a specific event much like setting a 
front panel function. 

2. "Talk Mode": Here the 8350A informs the 
controller of the present instrument state with a 
numeric value or a string of characters. This 
effectively allows the user to interrogate or learn 
any 8350A function. 

Each programming example is structured using the 
following format: 

1. A general description of the functions exercised 
2.  The program listing 
3. An explanation of each program line 
4. Detailed instructions for operating the program. 

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and Instrument Preset 

Before programming the 835OA for different sweep remote control that can be used. The Remote 
functions, the user should be aware of  the extent of Enable ('REMOTE') command sets the 8350A into 
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remote control from the local (manual) mode. In 
remote the 8350A will perform only as i t s  functions 
are programmed. However if the LCL button i s  
pressed, the 835OAwill return from the remote state 
to local control. To prevent this from occurring the 
Local Lockout ('LOCAL LOCKOUT') command dis- 
ables all front panel controls, specifically the"Loca1" 
key. The Go To Local ('LOCAL') command will return 
the 83 50Ato front panel control thereby removing it 
from the remote and local lockout modes. Note that 
the above remote and local commands are different 
from the general HP-IB bus local and remote com- 
mands ('LOCAL 7' and 'REMOTE 7'). Finally, in 
remote control it is periodically desirable to  reset 
the 8350A to  a predefined state, this is achievable 
with the lnstrument Preset function. 

PROGRAM 1 

1 0  PEMOTE 7 1 9  
28  DI!;P "Remote"  - - 3~ PAUSE 
4 8  REMOTE 7 1 9  
= - . . LOCAL LI>I:KIIUT 7 

1 .- - n u  DI!;P " L o c a l  L o c k a l . r t U  
7 0  PAUSE 
:SO LOCHL 7 1 9  

: D I S P  " L o c j ~ l  " 
' 3 PHIJzE 

1 1 0  I:IUTPUT 7 1 3 ; " I P "  
1 2 8  END 

b 

, PROGRAM 1 EXPLANATION: 

Line 10: Sets 8350A to remote. 

Line 20: The 98458 displays "Remote". 

Line 30: Temporarily stops program execution. 

Line 40: Sets 8350A t o  remote. 

Line 50: Sets local lockout mode. 

Line 60: The 9845B displays "Local Lockout". 

Line 70: Temporarily stops program execution. 

Line 80: Sets 8350A to  local. 

Line 90: The 9845 B displays "Local". 

Line 100: Temporarily stops program execution. 

Line 11 0: Sets 8350A to  remote and performs an 
lnstrument Preset. 

Line 120: Stops program execution. 

To verify and investigate the different remote 
modes do the following: 

program memory. 

3. Type in the above program. 
............... 
: :.... ..................... 

4. Press on the 9845 B. ............................ 
- - 

5. With the9845B displaying"Remote",verifythat 
the 8350A R E M  light is lit. From the front panel, 
attempt t o  change the start frequency and verify 
that this is  impossible. Verifythat the Instrument 
Preset key and all other keys except LCL are 
disabled. Now press the #$(=:&. key and verify that 
the 8350A R E M  light is  off and that you can 
modify any of the sweep functions. 

... :...:...:.: .:...: ...... > ...... :. 
6. Press iCONT .................... on the 9845B. With the 9845B ................... 

displaying" Local Lockout" verify that the 835OA 
R E M  light is again lit. Again attempt to change 
the start frequency and perform an instrument 
preset. Verify that this i s  impossible. Now press 

.........:.....:.. . 
the ;gc& ........... key and verify that still no action is 
taken. 

............................. 
7. Press iCQNT on the 98458. With the 98458 ................... .................. 

displaying "Local" verify that the 8350A R E M  
light i s  off. Also verify that all sweep functions 
can now be modified viathe front panel controls. 

............... 
8. Press 'CQNF on the 98450. Verify that the .................... . . . . . . . . . . . . . . .  

8350A has undergone an lnstrument Preset and 
the R E M  light i s  on. The Output ('OUTPUT 71 9') 
statement does two things, one it performs a 
'REMOTE 71 9', and second it passes data to  the 
8350A. 

Note that the 8350A LCL key produces the same 
result as programminglLOCAL 71 9' orrLOCAL7'. Be 
careful as the latter command places all instruments 
on the HP-IB in local state as opposed to  the 835OA 
alone. 

EXAMPLE PROGRAM 2: Programming Functions 

To program any function on the 835OA the controller concatenation of character strings and/or variables. 
must pass specific program codes and data to the The data can be specific codes, free field formatted 
sweeper. The statement that allows this is  the data, or reference a specific image ('IMAGE') state- 
Output ('OUTPUT') statement. The alphanumeric ment. For example, to program the CW Frequency 
data string of the output statement can be a (CW), one program code sequence is " C W ,  
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followed by the frequency in CHz, then "CZ". I f  the 
frequency is  to be 7.555 CHz, then the string 
"CW7.555CZ" will suffice. However if the frequency 
were to  change then a variablelF' could indicate the 
frequency in CHz and the program string could be 
"CW",F,"CZ". Using an image statement also allows 
a specific number of digits to be passed, thereby 
avoiding any unexpected round off errors. 

N O T E  

This program expects an 83500 Series Plug-in that 
covers the frequency 7.555 CHz. If using a plug-in 
that does not cover this frequency range then the 
value in lines 30 and 40 should be changed to an 
appropriate value. 

PROGRAM 2 

10 OUTPUT 7'19; " I P "  
20 FI::<ED 2 
3 0  l2UTPUT 719 :  "CWF. 555GZ" 
40 D I S P  "1:W = 7 . 5 5 5  GHz" 
5 0  PHUSE 
6 0  INPUT "CW' ! i n  GHz) = '?" ,F 
7 0  PRINT "CW = " ; F : "  GHz" 
80 I)IJTPUT 719; "CW":F; " I - - "  2 L 

90 GOTil 60 
100 IMHGE "CW",DD.DDD,"GZU 
110 OUTPUT 7 1 9  USIb4G 10B;F 
120 GljT0 (50 

PROGRAM 2 EXPLANATION: 

Line 10: Puts the 8350A into a predefined state 
via instrument preset. 

Line 20: Fixes numeric data output to 2 decimal 
places. 

Line 30: Puts the 8350A in CW mode and pro- 
grams a CW frequency of 7.555 CHz. 

Line 40: The 98458 displaysUCW = 7.555 CHz". 

Line 50: Temporarily stops program execution. 

Line 60: The 9845B displays "CW (in CHz) =?". 
The user is  prompted to input a new CW 
frequency value which is stored in the 
variable 'F'. 

Line 70: Print on the CRT displaythe programmed 
CW frequency. 

Line 80: Program the CW frequency using the 
default data format. 

Line 90: Go to line 60. 

Line 100: Image statement is set up for program- 
ming the CW frequency with a 1 MHz 
resolution. 

Line 110: Program the CW frequency via image 
statement in line 100. 

Line 120: Go to line 60. 

The equipment setup i s  the same as the previous 
example. Reset the 98458, scratch the 98458 
memory, then type in the above program. Then do 
the following: 

1. Run the program. The 9845B displays "CW = 
7.555 CHz". The 8350A changes from the instru- 
ment preset state of StartjStop sweep to a CW 
frequency of 7.555 CHz. 

............................... 
2. Press C0:MT ....... % .................. on the 9845B. The 9845B now 

displays "CW (in CHz) =?". Type in a new CW ..................................... 
frequency (value in CHz), then press !:CQ#T. 

3. The 8350A will be programmed to the new CW 
frequency with the new value printed on the 
CRT display. The program jumps backto step (2) 
above. 

When inputting the CW frequency try several 
values, each with a different number of digits after 
the decimal point. Notice that the 8350A displays 
the frequency to 3 decimal places (1 MHz fre- 
quency resolution). Values with better than 1 MHz 
frequency resolution are rounded to the nearest 
MHz by the 8350A. However when the 98458 i s  
reset all numeric output data defaults to the 'FIXED 
2' or fixed 2 decimal places format. Thus the 98458 
rounds the desired frequency to  the nearest 10 
MHz. To change this free-field format to more 
decimal places modify the fixed format statement in 
line 20 to 'FIXED 5' from the keyboard then re-run 
the program. Another approach is to utilize the 
image statement to set the desired number of 
decimal places. To use the image statement in the 
program, do the following on the 98458: 

................. Press ~$'c;oP ................. 

Type 'DEL 80, 90' 
p re gx,@cuj~fj 

.................... . . .  

This should delete lines 80 and 90 from program #2 
and allow the use of lines 100,110, and 120 instead. 
Run the modified program again and use the same 
steps for operation as before. Now if the value 
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inputted has a frequency resolution greater than 
1 M H z  the 9845 B does the rounding instead of the Press :STUP ............................ 

835OA. This is the preferred programmingapproach. Type '5 .................... Swp=719' 
Change the image statement for 10 M H z  frequency press i $ ~ ~ ~ g  ........i......i......i ................... .... 

resolution and verify the results from the 8350A 
frequency display. 2. Modify the output statement(s) by editing the 

necessary lines and changing the 
Since a device select code address can be avariable, 'OUTPUT 71 9' t o  'OUTPUT Swp' and 
verify that this can be used in the modified or 'OUTPUT 71 9 USING 100' to  'OUTPUTSwp 
original program #2 by doing the following: USING 100'. 

1. Insert before Line 10 a new line with thevariable 3. Re-run the modified program using the same 
'Swp' by: operation steps as above. 

EXAMPLE PROGRAM 3: Setting U p  A Typical Sweep 

Typically the sweeper i s  programmed forthe proper Line 40: Image statement for setting the Output 
sweep frequency range, sweep time, power level, Power Level in dBm. 
and marker frequencies for a test measurement. 
This program sets up the sweeper for a general Line 50: Preset the sweeper to a known state via 

purpose situation using several dedicated image 
instrument preset and enable the in- 
ternal 27.8 kHz Square Wave Ampli- 

statements. Note that not all parameters need t o  be 
reprogrammed every time. 

tude Modulation. 

NOTE Line 60: Set a StartIStop Sweep of  3.0 to  7.0 CHz. 

PROGRAM 3 

10 1IIAI;E " F t i V , D D . D D D ,  " G Z F B " ,  L D . D D D .  " G Z "  
0 I M A G E  " S T " ,  D D D D D ,  "M:;" 
3 1I.lAl;E " M u ,  D,  DD.DDD, "l;ZU 
40 II.1Al;E " F L " , D D D . D , " D M M  
e' .#u - IOUTFI.IT 7 1 9 ;  " I P M D 1 "  

6E1 OIJTFCIT 7 1 9  lJC.IbIG 18; 3, 7 
7 0  O I j T P U T  7 1 9  U S I N G  40;  18 
20 ~: ! l jTPldT 7 1 9  U S I N G  2 6 ; 5 6  
?a  l j lJTPClT 7 1 3  U S I N G  3 6 ;  1 . 4  
10~3 OlJTFlJT 7 1 9  CISIEIG '30:  2. r; 
110 E t I D  

This program expects an 83500 Series Plug-in that Line 70: Set the Output Power Level t o + l  0 dBm. 

covers the frequency range of at least 3 to 7 GHz. Line 80: Set the Sweep Time to 50 milliseconds. 
I f  using a plug-in with a different frequency range, 
change the values in lines 60, 90, and 100, to the 

Line 90: Set Marker#l to 4 CHz. 

appropriate values. If using an 86200 Series Plug- Line 100: Set Marker#2 to 6 CHz. 
in then do not enter line 70. 

Line 11 0: Stops program execution. 

Set up the equipment as shown in Figure 2 by 
adding the 8755C, the 180TR or 182T, the 11664, 
and a test device like a 4  t o  6 CHz Bandpass Filter. I t  
i s  important that the two rear panel connections 
from the 835OA t o  the 8755Cl182T are made for a 
proper CRT display. For the example measurement 
set the following front panel controls: 

PROGRAM 3 EXPLANATION: 

Line 10: lmage statement for setting the Start 
and Stop Sweep frequencies in CHz. 

Line 20: lmage statement for setting the Sweep 
Time in milliseconds. 

Line 30: lmage statement for settinga Frequency 
Marker by marker number and fre- 
quency in CHz. 

On the 8755C: 
Channel 1: 

Display . . . . . . . . .  OFF (press all the display 
push buttons so that they are all out) 

Channel 2: 
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

. . . . . . . . . . . . . . . . . . . . . . . . . .  dB/DlV..  10 dB 
. . . . . . . . . . . . . . . . . .  Reference Level -1 0 dB 

. . . . . . . . . . . . .  Reference Level Vernier. OFF 

On the 182T or 180TR: 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X I  
Display.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INT 
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8755C1182T SWEPT 
HP 8350A AMPLITUDE A N A L Y Z E R  

Figure 2. Equipment Setup For Program 3 

After connecting the equipment: reset the 9845B, 
scratch the 9845B memory, then type in the above 
program. Then run the program. The 8350A will 
initially undergo an instrument preset which will set 
the proper power leveling mode and sweep 
blanking signals. Since the 8755C requires the R F  
signal to  be modulated at a 27.8 kHz rate, the 
internal amplitude modulation is enabled. If using a 

4 to 6 GHz Bandpass Filter as the test device, the 
CRT display should reflect the filter transmission 
response over the 3 to  7 GHz range. Two frequency 
markers of the Z-Axis Intensity dot variety are set to  
4 and 6 GHz, hopefully within the passband or near 
the 3 dB points. The setup can be modified by 
changing the values in lines 60, 70, 80, 90, and/or 
100, then re-run the program. 

EXAMPLE PROGRAM 4: Learning An Instrument State 

Being able to  save a specific instrument state is 
helpful when it is needed several times in a test or 
measurement procedure. The user could save the 
instrument state by manually logging the important 
sweep parameters such as frequency range, power 
level, ALC modes, etc., then re-inputtingthem at the 
appropriate time. A somewhat simpler approach i s  
to save the instrument state in one of the 8350A 
internal storage registers, then recall it when needed. 
However, this is not a permanent solution unless the 
8350A Non-volatile Memory option (Option 001) i s  
used. A more permanent solution is to  use the EXPLANATION: 
Output Learn String function of the 8350A so that 
the 98456 can learn then store a data string that Line 10: Define the first element in any array to  
describes the present instrument state on a tape be at index number 1. 

PROGRAM 4 

1 8  O P T I O t I  BHSE I 
2 8  U I N  H S C 1 8 B I  
3 0  l:lIJTPUT 71'3; " I P M D 1 "  
4 8  LI:II:HL 71'3 
50 PHlJSE 
6 8  OUTPUT 7 1 3 ; " O L "  
7 8  E t l T E F  71 '3  HFHS ? 8  IJC:IbIG "#. '3WH";HS 
80 PHUSE 
9 8  OUTPUT 71'3; " IL " : :%H$ 
1  8 8 E 1.1 18 

cartridge or in i s '  internal memory. Once an instru- 
ment state is stored or learned, the 8350A can then 

Line 20: Set the length of the A$ string to  100 
characters. 

be restored t o  that state using the Input Learn String 
function. The power of these instrument LearnITeach Line 30: Set the 8350A to  a predefined state via 
functions are demonstrated by the following program instrument preset and enable the square 
using the 9845B fast data transfer function. wave modulation. 
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Line 40: Return the 8350A to  local control. Setup the equipment as in example 3 usina the CRT 
display to  verify the sweep settings. ~ o t e  that the 

Line 50: Temporarily stops program execution. original equipment setup can also be used with the 
Line 60: Program the 8350A to output the Learn 8 3 5 0 ~  f r ~ n t ' ~ a n e l  indicators used for verification. 

String. Reset the 9845 B, scratch the 9845 B memory, then 

Line 70: Read the Learn String into the 98458 
using a byte fast handshake transfer of 
90 string characters ignoring the line 
feed as the string terminator. Store the 
90 character Learn String in A$. 

Line 80: Temporarily stops program execution. 

Line 90: Program the 8350A to  accept a Learn 
String, then send the new Learn String to 
the 8350A. 

Line 100: Stops program execution. 

type in the above program. Run the program. The 
8350A will undergo an instrument preset, enable 
the square wave modulation, then return to  local 
front panel control. Then perform the following: 

1. Adjust the 8350A to a preferred instrument ................................... 
state, then press fiQM7 on the 9845 B. ... : .................................. 

2. Turn the835OA line power off. Wait five seconds 
then %.. .................. turn the 8350A power back on. Press 

:.:.:.:.:.:.:.:.:.:'.:.:.::.:.:.:.:.:..:..>. ............ .............. 
i;&N$SR gf@g:m on the 8350A. ..................................... 

................................... 
3. Press ,cUjWT on the 9845B. Verify on the CRT 

display and/or the 8350A that the original 
instrument state has been restored. 

EXAMPLE PROGRAM 5: Interrogating The Present Value Of  A Function 

While the 8350A Learn String enables the user to  
completely save a string of characters that define 
the present instrument state, the information is 
densely packed and encoded to save memory 
space. I f  the user wishes to determine the actual 
value of a specific parameter, say the Start Fre- 
quency, i t  would require a tedious process to extract 
a numeric value from several characters within the 
Learn String.An easierapproach is to use the Output 
Interrogated Parameter function of the 835OA. With 
this function the 9845B instructs the 8350A to 
output the present numeric value of a specified 
function. Any function that has a numeric value 
associated with it can be interrogated. Note that if 
the parameter is not presently active, the 8350A 
uses a computed value or its previous value. The 
following program demonstrates the capability of 
the interrogate function. 

PROGRAM 5 

1 0  OUTPIJT 7 1 9 ;  " IPMD1"  
;El LOl:.HL 7 1 9  
28 PHIJ!$E 
JB 1j1)TPllT 71'3; "OPFA" 
= . - Et4TER 71'31H 

613 PRIt,jT " : j t  art. F r e q  = ";A, 1E6;  " MHz"  
7 0  IZIIJTPUT 719; "OPFP" 
9 0  EI-jTEF: 71'3;B 
.3t3 PFIt. jT "S?.,>p F r c q  = ":B ...' 1E6 ; "  P1Hz" 
1 0 0  I:IUTPUT 71'3; "OPST" 
1 1 0  ENTER 71'3;T 
120 PRIbjT " * ; I ~ ~ c p  TI n.,c I "; 1008+T;  " nl;c-c" 
130  EbID 

PROGRAM 5 EXPLANATION: 

Line 10: Set the 8350A to a predefined instru- 
ment state via instrument preset and 
enable the square wave modulation. 

Line 20: Return the 8350A to  local control. 

Line 30: Temporarily stops program execution. 

Line 40: Program the 8350A t o  output the 
present value of the Start Frequency. 

Line 50: Read the value into the 9845 B and store 
it in the variable 'A'. 

Line 60: Print on the CRT display the present 
value of the Start Frequency in MHz. 

Line 70: Program the 83 50A to output the present 
value of the Stop Frequency. 

Line 80: Read the value into the 98458 and store 
it in the variable 'B'. 

Line 90: Print on the CRT display the present 
value of the Stop Frequency in MHz. 

Line 100: Program the 8350A to output the present 
value of the Sweep Time. 

Line 1 10: Read the value into the 9845 B and store 
it in the variable IT'. 

Line 120: Print on the CRT display the present 
value of the SweepTime in milliseconds. 

Line 130: Stops program execution. 
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Setup the equipment as in example 3 using the 1. Adjust the 8350A toa preferred instrument state 
analyzers' CRT display to  verify the sweep settings. using the Start Frequency, Stop Frequency, and 
Note that the original equipment setup can also be Sweep Time controls. 

................... ... .,: ........................ used with the 8 3 1 0 ~  front panel indicators used for 
2. press on the 9845 B. ................... verification. Reset the 9845 8, scratch the 9845B 

memory, then type in the above program. Run the 3. The present values of the Start Frequency, Stop 
program. The 8350A will undergo an instrument Frequency, and Sweep Time are sequentially 
preset, enable the square wave modulation, then interrogated and then printed on the CRT of the 
return to local front panel control. Then perform the 9845B. 
following: 

EXAMPLE P R O G R A M  6: A Stepped CW Sweep 

Present automatic measurement systems typically 
make measurements at a sequence of CW test 
frequencies instead of analog sweeping the fre- 
quency range of interest. If swept, the measurement 
data taking machine would need to  sample the RF 
signal at a very fast rate to maintain accurate 
frequency information, too. This is  typically not 
accomplished. Stepped CW sweeps can be accom- 
plished in several ways with the 8350A: 

1. Program sequential CW test frequencies. 

2. Program the frequency sweep range then 
enable the manual sweep mode. Perform a 
stepped manual sweep by repetitively program- 
ming the step uphncrement function. 

3. Program the CW frequency to the start fre- 
quency, the Step Size to  an appropriate value, 
then repetitively program the step up/incre- 
ment function. 

Line 20: 

Line 30: 

Line 40: 

Line 50: 

Line 60: 

Line 70: 

Line 80: 

Line 90: 

The 9845B displays "Start Freq (CHz) = 
?", input prompts for Start frequency of 
the sweep. Store it in the variable 'A'. 

The 9845 B displaysl'Stop Freq (CHz) = 
?", input prompts for the stop frequency 
of the sweep. Store it in 'B'. 

The 9845 B displays "Step Size (CHz) = 
?", input prompts for the step size of the 
sweep. Store it in 'C'. 

Determine the number of frequency 
steps in sweep, store in 'D'. 

Set the CW Step Size. 

Set the CW frequency to the start 
frequency value. 

Iterate the CW step 'D' times. 

Program the Step Increment/Up func- 
tion. 

Considering the speed of programming the above 
approaches, the third i s  the most efficient time wise. Line 100: Wait 20 milliseconds for settling. 
This program illustrates a stepped sweep using this Line 1 10: Continue step iteration. 
approach. 

Line 120: Go to line 70. 

P R O G R A M  6 

1 0  OUTPUT 7 1 3 ; " I P M D l F I B "  
:O INPUT " S t a r t .  F r e q  c;GHzj = ' " , A  
313 I I lPUT "S! .op  F r ~ q  , G H z i  = ?",B 
4 8  INPIJT " S t e p  S i z e  , G H z j  = ?",C 
58  D=I:,B-H j , ' C  

C ;  ",--" 6 0  I:lUTPI?T 714 ;  "CWSS"' 
7 0  OUTPLlT 71'3; " C W " ; A ;  "GZ" 

80 FUR 1=1 TO D 
90 OClTPUT 7 1 9 ;  "UP" 
1813 WHIT 2 8  
1 1 0  HE:<T I 
1 2 0  GllTO 7 8  

The equipment setup i s  the same as in the previous 
example. Reset the 9845B, scratch the 98458 
memory, then type in the above program. Run the 
program. The 8350A will undergo an instrument 
preset and enable the square wave modulation. 
Then perform the following: 

; 

1. The 9845 B will display "Start Freq (CHz) =?". 
Answer this prompt by inputting the desired 
Start frequency ..... . . . . . . . . . . .  (value in CHz) of the sweep, 

.............. 
then press f;ONf 

................................ 

P R O G R A M  6 EXPLANATION: 
2. The 9845B will display "Stop Freq (CHz) = ?". 

Answer this prompt with the desired Stop 

Line 10: Set the 8350A to a predefined instru- frequency .:. . : .y.:.... :::...: ...... 
(in CHz) of the sweep, then press 

ment state, enable the square wave ;CONY. .................... 

modulation, and disable CW Filter. 
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3. The 9845B will display "Step Size (CHz) = ?". 
Answer this prompt with the desired ................... Step size 

................. 
(in CHz) of the sweep, then press q;UNT. .... 

4. The 8350A CW frequency will be programmed 
to the Start frequency of the sweep selected. 
Then the CW frequency is  repetitively incre- 
mented by the step size value. The sweep i s  
then restarted after reachingthe stop frequency. 

frequencies is in updating the numeric LED display i f  
this could be defeated the CW frequency time can 
be optimized. Note that one drawback is  that the 
numeric display will not indicate the present fre- 
quency. The 8350A provides a Display Update 
On/Off function and it can be implemented by 
modifying line 10 to be: 

OUTPUT 71 9:"IPMDl FIODUO" 
".> ....,....... .... .... .:.. ......... 

To stop the program press @To?. Then re-run the modified program using the same 

Since part of the time involved in changing CW operation steps as above- 

EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask 

Certain error conditions of the 8350A can be If using an 86200 Series Plug-in, the Status Bytes 
detected by the 9845B so that corrective action can can provide only limited information. Table 1 
be taken. Examples of some detectable error condi- indicates which Status Byte functionslbits are 
tions are R F  power unleveled, numeric data entry usable. 
out of range, and line power failure. I f  an error 
condition exists, the user can instruct the 8350A to  
request service from the 98458 by initiating a 
Service Request (SRQ). The 9845B can detect 
whether an SRQ has taken place on the bus by 
analyzing bit 7 (see note below) of the Status Byte of 
the 98034A HP-IB Interface. Two modes are avail- 
able for analyzing the 98034A Status Byte: (1) 
periodically read the Status Byte, ot(2) enable bit 7 
to  interrupt the program when it i s  set. In either case, 
once it is  determined that the 8350A has requested 
service, the specific error condition(s) can then be 
determined by reading and analyzing the Status 
Bytes of  the 8350A. The 8350A has two Status Bytes, 
each consisting of 8 bits with each bit indicating the 
present status of  a particular function or condition. 
See Table 1 for a complete description of the 
conditions associated with each ~tatu; Byte bit. The 
user can analyze these Status Bytes for every SRQ, or 
more simply, instruct the 8350A to  issue an SRQ 
only if a specific set of error conditions exists. The 
set of conditions i s  determined by a numeric value 
passed by the Request Mask function. This numeric 
value is generated by summing the decimal values 
of each Status Byte bit to  be checked. This program 
demonstrates the capability of the SRQ and Status 
Bytes to  detect an error condition. 

PROGRAM 7 

10 ABOF:TIO 7 - - 
i b j  1:LEAP 7 1 9  
- - ::u l]I.ITP?IT 71.3: " IPt. l f i lPN":stHF:$#: ,sT::# 
4 0  I:IE~ IElT 1;I:lSUB 5 r q  
5 0  I:6NTPI)L WH:jl-:. 7 ;  1 1 8  
6 0  CHRD ENHRLE 7 
7 0  1t.(pIjr "CL.1 F r q  .I;Hz:> = 7 " , F  
0 1)IJTPIJT 71'3; "1:W": F :  " G Z "  
'38 WAIT 1 0 8  
1 0 @  l;llTil 7 0  
1 1 0  5t-q: 'i.TATl-I!: 71'3:A 
120 I F  B IT ( .H ,  6); .  j.1 THEE4 1;OTI:I 1 6 0  
1 3 0  I F  E I T ~ : : H , O ~ = l  THEN PFIE4T 

" P a r a n i t  + r  A l  T i r . e d "  
1-10 I F  B I T ' A .  '5 THEM F'PIt4T ":i:!,.ynt. i. E r r o r "  
1 5 0  CLEHR 71'3 
1 6 0  C1:lNTRljL HASP. 7 ;  128  
1 7 0  CHRD ENHBLE 7 
1EU RETUFt.4 

PROGRAM 7 EXPLANATION: 

Line 10: Clear the status of the HP-IB. 

Line 20: Clear the status of  the 8350A. 

Line 30: Preset the 835OA to a predefined instru- 
ment state enable the square wave 
modulation, and set the Request Mask 
to enable Parameter Altered and Syntax 
Error SRQ's. 

NOTE Line 40: Indicate that if an interrupt from the 
98034A H P-I B Interface i s  received that 

This assumes that the status bits are numbered 0 program execution will branch to the 

thru 7 with the least-significant bit being number interrupt service routine located at the 
0. Other references may assume that the bits are line labelled 'Srq'. 
numbered 1 thru 8 with the least-significant bit Line 50: Specify an interrupt from the 98034A i f  
being number 1. bit 7 (decimal value 128) is set. 
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Table 7. 8350A Status Bvte Descriptions 

STATUS BYTE ( # I )  

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter. 

EXTENDED STATUS BYTE (#2) 

-- 
1 Line 60: Enable the controller to accept an inter- 
( rupt from the 98034A. 

Line 70: The 9845 B displays "CW Freq (GHz) = 
?", input prompts for the desired CW 
frequency value in GHz. Store i t  in the 
variable 'F'. 

1 

2 

N/A 

Line 80: Set the CW frequencyas determined by 
' F'. 

0 

1 

SRQ on 
Numeric 
Parameter 
Altered to 
Default 
Value 

3 

8 

N/A 

BIT # 
DECIMAL 
VALUE 

FUNCTION 

3 

8 

N/ A 

BIT # 

DECIMAL 
VALUE 

FUNCTION 

Line 140: Check bit 5 of the 8350A Status Byte for 
a Syntax error. Print on the CRT display 

- "Syntax Error" i f  one exists. 

Line 150: Clear the 8350A Status Byte to  enable 
another SRQ. 

Line 160: Re-specify bit 7 of the 98034A to cause 
an interrupt. 

Line 170: Re-enable interrupts from the 98034A. 

2 

4 

SRQ on 
Change in 
Extended 
Status Byte 

6 

64 

REQUEST 
SERVICE 

(RQS) 

7 

128 

N/A 

6 

64 

*RF 
Unleveled 

7 

128 

Airflow 
Failure 

Line 90: Wait 100 milliseconds to allow the Line 180: Return from the interrupt service routine 

8350A to interrupt. to the main program. 

2 

4 

N/A 

Line 100: Go to line 70. 

Line 11 0: Location of the interrupt service routine. 
Read the Status Byte of the 8350A and 
store it in 'A'. 

Line 120: Check bit 6 of the 8350A Status Byte to 
see i f  i t  generated the SRQ, go to line 
160 if not. 

Line 130: Check bit 0 of the 8350A Status Byte for 
an Altered Parameter error. Print on the 
CRT display "Parameter Altered" if one 
exists. 

5 

32  

SRQ on 
Syntax 
Error 

5 

3 2 

Power 
Failure/on 

The equipment setup i s  the same as the previous 
example. Reset the 9845B, scratch the 9845B 
memory, then type in the above program. Run the 
program. The 8350A will undergo an instrument 
preset and enable the square wave modulation. The 
9845 B then displays "CW Freq (GHz) =?". Answer 
this prompt by inputtin,g .................: :::: the .:... :... desired CW frequency 
in GHz, then press ,COjNB. . .... .......... . . . . . .,... .... Verify that the 8350A 
CW frequency has been properly programmed. Try 
several values that are out of range of the plug-in's 
frequency limits and verify that an error message 
was printed on the CRT display. The program 
repeats the above,,,:input .... . ... .,. . . . . prompt. To stop the 
program press :.gTQE . 

4 

1 6  

SRQ on 
End of 
Sweep 

1 

2 

N/A 

4 

1 6  

N/A 
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HP-IB PROGRAM CODES 

For more information, cal l  your local HP Sales Off ice or nearest Regional Office: Eastern (201) 265-5000; Midwestern (312) 255-9800: Southern (404) 955-1500; Western (213) 
9713-7500: Canadian (4161 678.9430. Ask the operator fo r  Instrument sales. Or w r ~ t e  Hewlett-Packard. 1501 Page M ~ l l  Road. Palo Alto. CA 94304. I n  Europe: Hewlett.Packard 
S.A., 7, rue du Bois-du.Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Sw~tzerland. In Japan: Yokogawa-Hewlett-Packard Ltd., 29-21, Takaido.Htgashi 3-chome, Suginami-ku, Tokyo 168. 

Code Description 

AKm Ampli tude Marker On lO f f  
ALmn Alternate Sweep O n l O f f  
A 1 Internal Leveling 
A2 External Crystal Leveling 
A3 External Power Meter  Leveling 

B K Backspace 

CAm Ampli tude Crystal Marker On lO f f  
(83522183525 Only) 

C F Center Frequency 
Clm Intensity Crystal Marker On lO f f  

(83522183525 Only) 
C W  C W  Frequency 
C1 1 M H z  Crystal Marker Frequency 

(83522183525 Only) 
C2 10  M H z  Crystal Marker Frequency 

(83522183525 Only) 
C 3 50 M H z  Crystal Marker Frequency 

(83522183525 Only) 
C4 External Crystal Marker Frequency 

(83522183525 Only) 

DF Delta F Frequency Span 
D M  dBm 
D N  Step DownlDecrement  
DPm Display Blanking OnIOf f  
D U m  Display Update On lO f f  

E Exponent Power Of  1 0  

FA Start Frequency 
F B Stop Frequency 
Flm C W  Filter I n l O u t  
F1 -20 M H z I V  FM 
F2 -6 M H z l V  FM 

CZ CHz  

H Z  Hz 

I L Input  Learn String 
I P Instrument Preset 
I X Input  M ic ro  Learn String 

K Z KHz 

M C  Marker To Center Frequency 
M D m  Square Wave Ampli tude Modula- 

t ion On lO f f  
M O  Marker Of f  

5952-9307 P r i n t e d  in U.S.A. 

Code Description 

MPm Marker 1-2 Sweep On lO f f  
MS Mill iseconds 
M Z  M H z  
IM 0 Marker Of f  
M I  Marker #I 
M 2  Marker #2 
M 3  Marker #3 
M 4  Marker #4 
M 5  Marker #5 

NT Network Analyzer Trigger (841 OBI 

OA Outpu t  Active Parameter 
OL  Outpu t  Learn String 
O M  Outpu t  M o d e  String 
OP Outpu t  Interrogated Parameter 
0 s  Outpu t  Status Bytes 
OX Outpu t  M ic ro  Learn String 

P L Power Level 
PSm Power Sweep On lO f f  

RCn Recall Register 
R Fm RF Power On lO f f  
R M  Service Request Mask 
R Pm RF Blanking On lO f f  
R S Reset Sweep 

SC Seconds 
SF Frequency Step Size 
S H Shift Function 
S Lm Slope On lO f f  
SM Manual Sweep 
S P Power Step Size 
SS Step Size 
ST Sweep Time 
SVn Save Register 
S X external Sweep 

TS Take Sweep 
T 1 Internal Sweep Trigger 
T2 Line Sweep Trigger 
T3 External Sweep Trigger 
T4 Single Sweep 

UP Step Up l lnc rement  

VR C W  Vernier 

0-9 t - Acceptable Numeric Data 

NOTES 
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1. Program codes of the form "XXm" use "m" to turn the function O n  or Off (1 or 0). For the storage register 
functions the "nu is 1 through 9. 

2.  The 8350A ignores spaces, plus signs, negative signs (except when valid) and any unexpected characters. 
Program codes can be upper or lower case alpha characters. 



YC, .MS 

8350A/85-1 
Supersedes None 

Introductory Operating Guide 
for the H P 8350A Sweep Oscillator 

with the HP 85A Personal Computer 

INTRODUCTION 

This programming note i s  a guide to the remote 
operation of the HP 8350A Sweep Oscillator and 
appropriate HP 83500 Series Plug-in using the HP 
85A Personal Computer. Included in this guide are 
the system connections for remote operation and 
several example programs with descriptions of each 
step. 

The 8350A is fully compatible with the Hewlett- 
Packard Interface Bus (HP-IB). When used with a 
controller such as the 85A, complete control of the 
sweep mode, frequency limits, frequency markers, 
power level, and all other front panel controls can be 
achieved. 

REFERENCE INFORMATION 

For further information on the HP Interface Bus, the 

following references should prove helpful: 

Condensed Description of the Hewlett-Packard 
Interface Bus (HP Literature No. 59401-90030). 

Complete reference information on the 8350A can 
be found in the 8350A Sweep Oscillator Operating 
and Service Manual (H P Part No. 08350-90001 ). For 
information on operating the 85A the following 
references are available: 

85A Owner's Manual and Programming Guide 
(HP Part No. 00085-90002). 

85A I10 Programming Guide (HP Part No. 
00085-901 42). 

@ HEWLETT-PACKARD CO. 1980 HEWLETT vfl PACKARD 
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EQUIPMENT REQUIRED NOTE 

To perform all the example programs as described in 
this programming note, you will need the following 
equipment and accessories: 

1. HP 8350A Sweep Oscillator with any HP 83500 
Series Plug-in. Note that an HP 86200 Series 
Plug-in with the H P 11 869AAdapter can be used 
but all references t o  power level and power 
control are not applicable. 

2. HP 85A Personal Computer with: 

a. HP Part No. 00085-1 5003 1/O ROM 

b. HP 82936A ROM Drawer 

c. HP 82937A HP-IB Interface Card/Cable 

The following equipment is not required for the 
programs to function but rather for a visual 
display of the 8350A functions. 

3. HP 8755s Frequency Response Test Set with: 

a. HP 8755C Swept Amplitude Analyzer 

b. HP 180TR or 182T Display Unit 

c. H P 1 1 664A or 1 1664 B Detector 

d. Two 120 centimetre BNC cables (HP 11 170C 
variety) 

or  any appropriate Oscilloscope with Crystal/ 
Schottky Detector, Attenuator, and BNC 
Cabling. 

4. Any test device over the frequency range of the 
83500 Series Plug-in. 

HP INTERFACE BUS 

8350A/83500 PLUG-IN 

0 0 0 0 0 1 7 0 0 0 0 U O C I U  UOOO 

FIGURE 7: System Connection 

2 
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SET-UP 

Figure 1 shows the system connection and switch 
settings for the 82937A HP-IB lnterface and the 
85A Personal Computer. The following procedure 
completes the setup: 

1. Turn off the power to the 8514. 

2. Verify that the ROM i s  installed in the 85A. If 
not, then install the ROM in the 82936A ROM 
Drawer then insert the drawer in one of the rear 
panel slots of the 85A. 

the CRT display. The 8350A should undergo a turn- 
on self test consisting of the red LED numeric 
displays being blanked and all yellow indicator 
LED'S on, then the 8350A sweep controls are set to 
the instrument preset state: StartIStop Sweep over 
the entire plug-in frequency range, fastest sweep 
time for plug-in (typically 10 milliseconds), and 
maximum leveled output power for the plug-in. If 
the 8350A fails the power-on self test an error 
message will be displayed in the far left LED display. 
Checksection 8 of the 835OAOperatingand Service 
Manual for error message decoding and diagnostics. 

3. Install the 82937A HP-IB lnterface Card into To verify that the HP-IB connections and interface 

one of the rear panel slots of the 85A. are functional perform the following on the 85A: 

4. Connect the 24-pin HP-IB connector of the 
82937A to the rear panel HP-IB connector of the 
8350A. This connector is  tapered to insure 
proper connection. 

CAUTION 
Do not attempt to mate black metric threaded 
screws on one connector with silver English 
threaded nuts on another connector, or vice- 
versa, as damage may result. A metric conversion 
kit which will convert one cable and one or two 
instruments to metric hardware is available by 
ordering H P Part No. 5060-01 38. 

5. All programs within this guide expect the 8350A 
HP-IB address to be decimal 19. The 8350A HP- 
IB address switches are located inside the 
instrument and are factory preset to decimal 19. 
To find the present HP-IB address use the front 
panel "Set HP-IB Address" by executing: 

Press SHIFT LC!. 

The FREQUENCYITIME displaywill indicate the 
present decimal address. To reset the number 
displayed if not 19: 

Press 1 9 GHt  

This HP-IB address will remain in effect until the 
instrument is  powered off since the internal 
address switches are read at power on (unless 
8350A Option 001 Non-volatile Memory is  
used). Since Example4 requires the 835OAto be 
powered off and then on, the internal address 
switches should be reset to 19 if necessary. 

CHECK-OUT 

Turn on the 85A and the 8350A. The 85A should 
display the cursor ("-") in the upper left corner of 

1. Press S8lW. RESET 

2. Type 'REMOTE 71 9' 

3. Press EMD t fNE 

Verify that the REMote light on the 8350A is  lit. If 
thisfails, verify that the 82937Aselect code switch i s  
set to "7" (this switch is  located inside the 82937A 
so refer to its Installation Manual), the 8350A 
address switches are set to "1 9", and the interface 
cable is  properly connected. 

If the 85A display indicates an error message, i t  i s  
possible that the above remote message was typed 
in incorrectly or the ROM's are not properly 
installed. If the 85A accepts the remote statement 
and the display i s  clear but the 8350A REMote light 
does not turn on, you could have a defective 
82937A or 8350A. Perform the operational checks 
as outlined in the respective Operating and Service 
Manuals to find the defective device. 

PROGRAMMING EXAMPLES 

The following sample programs show the various 
ways of controlling the 8350A. In remote control 
situations the 8350A Sweep Oscillator can interact 
with the system H P-I B controller in two basic ways: 

I. "Listen Mode": The 8350A listens to the control 
commands as to modifying the present instru- 
ment state. This effectively commands the 
8350A to do a specific event much like setting a 
front panel function. 

2. "Talk Mode": The 8350A informs the controller 
of the present instrument state with a numeric 
value or a string of characters. This effectively 
allows the user to  interrogate or learn any 8350A 
function. 

'2 
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Each programming example is  structured using the 2. The program listing. 
following format: 3. An explanation of each program line. 

1. A general description of the functions exercised. 4. Detailed instructions for operating the system. 

EXAMPLE PROGRAM 1: Remote, Local, Local Lockout, and lnstrument Preset 

Before programming the 8350A for different sweep 
functions, the user should be aware of the extent of 
remote control that can be used. The Remote 
Enable ('REMOTE') command sets the 8350A into 
remote control from the local (manual) mode. In  
remote the 8350A will perform only as i t s  functions 
are programmed. However if the LOCAL button i s  
pressed, the 835OA will return from the remote state 
t o  local control. To prevent this from occurring the 
Local Lockout ('LOCAL LOCKOUT') command 
disables all front panel controls, specifically the 
"Local" key. The Go To Local ('LOCAL') command 
will return the 8350A t o  front panel control thereby 
removing it from the remote and local lockout 
modes. Note that the above remote and local 
commands are different from the general HP-IB bus 
local and remote commands ('LOCAL 7' and 
'REMOTE 7'). Finally, in  remote control it is  peri- 
odically desirable t o  reset the 8350A t o  a pre- 
defined state, this i s  achievable with the Instrument 
Preset function. 

l @  kEmOTE 719  
28 DJSP "RemoteU 

1 10 OUTPUT 

PROGRAM 1 EXPLANATION: 
Line 10: Sets 8350A t o  remote. 
Line 20: The 85A displays "Remote'. 
Line 30: Temporarily stops program execution. 
Line 40: Sets 8350A t o  remote. 
Line 50: Sets local lockout mode. 
Line 60: The 85A displays "Local Lockout". 
Line 70: Temporarily stops program execution. 
Line 80: Sets 8350A t o  local. 
Line 90: The 85A displays "Local". 
Line 100: Temporarily stops program execution. 
Line 110: Sets 8350A t o  remote and performs an 

lnstrument Preset. 
Line 120: Stops program execution. 

To verify and investigate the different remote 
modes do the following: 

1. Press CONTROL RESET SCRATCH END UNE 
on the 85A. This scratches the program memory. 

2. Press INSTR PRESET on the 8350A. 

3. Type in  the above program. 

4. Press SHIFT CLEAR RUN on the 85A. 

5. With the 85A displaying "Remote", verify that 
the 8350A REMote light is  lit. From the front 
panel, attempt t o  change the start frequency 
and verify that this i s  impossible. Verify that the 
lnstrument Preset key and all other keys except 
LCL are disabled. Now press the LCL key and 

verifythat the 835OA REMote light is  off and that 
you can modify any of the sweep functions. 

6. Press GONT on the 85A. With the 85A dis- 
playing "Local Lockout" verify that the 8350A 
REMote light i s  again lit. Again attempt t o  
change the start frequency and perform an 
instrument preset. Verify that this is impossible. 
Now press the 8350A LCL key and verify that 
s t i l l  no action i s  taken. 

7. Press CONT on the 85A. With the 85A 
displaying"Local"verifythat the 8350A REMote 
light is  off. Also verify that all sweep functions 
now can be modified via the front panel 
controls. 

8. Press CONT on the 85A. Verify that the 8350A 
has undergone an lnstrument Preset and the 
REMote light is on. The Output ('OUTPLIT 71 9') 
statement does two things, one it performs a 
'REMOTE 71 9'' and second it passes data t o  the 
8350A. 

Note that the 8350A LCL key produces the same 
result as programming'LOCAL71 9'or1LOCAL7'. Be 
careful as the latter command places all instruments 
on the HP-I0 in local state as opposed t o  the 8350A 
alone. 

4 
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EXAMPLE PROGRAM 2: Programming Functions 

To program any function on the 8350A the con- 
troller must pass specific program codes and datato 
the sweeper. The statement that allows this is  the 
Output ('OUTPUT') statement. The alphanumeric 
data string of the output statement can be a conca- 
tenation of character strings and/or variables. The 
data can be specific codes, free field formatted data, 
or reference a specific image ('IMAGE') statement. 
For example, to program the CW Frequency (CW), 
one program code sequence is  " C W ,  followed by 
the frequency in CHz, then "CZ". If the frequency is  
to be 7.555 CHz, then the string"CW7.555CZ" will 
suffice. However if the frequency were to change 
then a variable 'F' could indicate the frequency in 
CHz and the program string could be "CW",F,"CZ". 
Using an image statement also allows a specific 
number of digits to be passed, thereby avoiding any 
unexpected round off errors. 

NOTE 

This program expects an 83500 Series Plug-in that 
covers the frequency 7.555 GHz. If using a plug-in 
that does not cover this frequency then the value 
in lines 20 and 30 should be changed to an 
appropriate value. 

PROGRAM 2 EXPLANATION: 
Line 10: Puts the 8350A into a predefined statevia 

instrument preset. 
Line 20: Puts the 8350A in CW mode and pro- 

grams a CW frequency of 7.555 CHz. 
Line 30: The 85A displays "CW = 7.555 CHz". 
Line 40: Temporarily stops program execution. 
Line 50: The 85A displays "CW (in CHz) =?". 
Line 60: The user i s  prompted to input a new CW 

frequency value which i s  stored in the 
variable 'F'. 

Line 70: Print on the CRT display the programmed 
CW frequency. 

Line 80: Program the CW frequency using the 
default data format. 

Line 90: Go to line 50. 
Line 100: Image statement is set up for program- 

ming the CW frequency with a 1 MHz 
resolution. 

Line 110: Program the CW frequency via image 
statement in line 100. 

Line 120: Go to line 50. 

The equipment setup is  the same as the previous 
example. Reset the 85A, scratch the 85A memory, 
then type in the above program. Then perform the 
following: 

1. Clear the 85ACRTdisplay then run the program. 
The 85A displays "CW = 7.555 CHz". The 
8350A changes from the instrument preset state 
of StartIStop sweep to a CW frequency of 7.555 
CHz. 

2. Press CONT on the 85A. The 85A now displays 
"CW (in CHz) =?".Type in a new CW frequency 
(value in CHz), then press END LINE 

3. The 8350A will be programmed to the new CW 
frequency with the new value printed on the 
internal printer. The program jumps back to step 
(2) above. 

When inputting the CW frequency try several 
values, each with a different number of digits after 
the decimal point. Notice that the 8350A displays 
the frequency to 3 decimal places (1 MHz fre- 
quency resolution). Values with better than 1 MHz 
frequency resolution are rounded to the nearest 
MHz by the 8350A. However the 85A outputs data 
in a free-field format that outputs a number with all 
appropriate significant digits. Another approach is  
to utilize the image statement to  set the desired 
number of decimal places. To use the image 
statement in the program, perform the following on 
the 8514: 

Press PAUSE SHIFT CLEAR 
Type 'DELETE 80, 90' 
Press END LINE 

This should delete lines 80 and 90 from program #2 
and allow the use of lines 100,110, and 120 instead. 
Run the modified program again and use the same 
steps for operation as before. Now if the value 
inputted has a frequency resolution greater than 1 
MHz the 85A does the rounding instead of the 
8350A. This i s  the preferred programmingapproach. 
Change the image statement for 10 MHz frequency 
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resolution and verify the results from the 8350A 2. Modify the output statement(s) by editing the 
frequency display. necessary lines and changing the 

'OUTPUT 719' to  'OUTPUT S' and 
Since a device select code address can be avariable, 'OUTPUT 719 USING 100' to  'OUTPUT S 
verify that this can be used in the modified or USING 100'. 
original program $2 by doing the following: 

3. Re-run the modified program using the same 
1. Insert before line 10 a new line with thevariable operation steps as above. 

'Sf by: 

Press PAUSE SHIFT CLEAR 
Type '5 S=71gf 
Press END LINE 

EXAMPLE PROGRAM 3: Setting Up  A Typical Sweep 

Typically the sweeper is  programmed forthe proper 
sweep frequency range, sweep time, power level, 
and marker frequencies for a test measurement. 
This program sets up the sweeper for a general 
purpose situation using several dedicated image 
statements. Note that not all parameters need to  be 
reprogrammed every time. 

NOTE 
This program expects an 83500 Series Plug-in that 
covers the frequency range of at least 3 to 7 GHz. 
If using a plug-in with a different frequency range, 
change the values in lines 60,90, and 100, to the 
appropriate values. If using an 86200 Series Plug- 
in then do not enter line 70. 

1% IMRCE "FH"eDD D D D ~ U C Z F k " * D D  
ODD., " G Z "  

28 IMRGE "ST" J QDDDPJ "HS" 
38 IMAGE "M"~DIOO.DDDI"GZ" 
4 8  IMAGE "PLa, ODO.DD, "DM" 
5B OUTPUT 719 "IP?4DIfl 
68 OUTPUT 719 USING 1 8  i 3 , s :  
7 0  OUTPUT 7 1 9  USING 4 0  , 1 0  
BB OUTPUT 719 USINC 20 J SB 
9 0  OUTPVT 7 5 9  USING 38 j 1 , 4  

18% OUTPUT 719 USING 30 , 216 

PROGRAM 3 EXPLANATION: 

Line 10: lmage statement for setting the Start and 
Stop Sweep frequencies in CHz. 

Line 20: lmage statement for setting the Sweep 
Time in milliseconds. 

Line 30: lmage statement for setting a Frequency 
Marker by marker number and frequency 
in CHz. 

Line 40: lmage statement for setting the Output 
Power Level in dBm. 

Line 50: Preset the sweeper to  a known state via 
instrument preset and enable the internal 
27.8 kHz Square Wave Amplitude 
Modulation. 

Line 60: Set a StartIStop Sweep of 3.0 t o  7.0 CHz. 
Line 70: Set the Output Power Level t o  + I 0  dBm. 
Line 80: Set the Sweep Time to  50 milliseconds. 
Line 90: Set Marker $1 to  4 GHz. 
Line 100: Set Marker $2 to  6 CHz. 
Line 110: Stop program execution. 

Setup the equipment as shown in figure 2 by adding 
the 8755C, the 180TR or 182T, the 11 664, and a test 
device like a 4 t o  6 CHz Bandpass Filter. It i s  
important that the two rear panel connections from 
the835OAto the8755Cl182Taremadeforaproper 
CRT display. For the example measurement set the 
following front panel controls: 

On the 8755C: 
Channel 1: 

. . . . . . . . .  Display OFF (press all the display 
push buttons so that they are all out) 

Channel 2: 
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 
dB/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB 
Reference Level.. . . .............. -1 0 dB 
Reference Level Vernier. ........ :-. . . .  OFF 

On the 182T or 180TR: 
Magnifier ............................... XI 
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I NT 

After connecting the equipment: reset the 85A, 
scratch the 85A memory, then type in the above 
program. Clear the 85A CRT display then run the 
program. The 8350A will initially undergo an 
instrument preset which will set the proper power 
leveling mode and sweep blankingsignals. Since the 
8755C requires the RF signal to be modulated at a 
27.8 kHz rate, the internal amplitude modulation i s  
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8755Cl182T SWEPT 
AMPLITUDE ANALYZER 

8350A 
SWEEP OSCILLATOR 

DEVICE 11 664 
UNDER TEST DETECTOR 

~ I L U K ~  Z: tqurpment betup to r  program #j 

enabled. If using a 4 t o  6 GHz Bandpass Filter as the variety are set t o  4 and 6 CHz, hopefully within the 
test device, the CRT display should reflect the filter passband or near the 3 dB points. The setup can be 
transmission response over the 3 t o  7 CHz range. modified by  changing the values in lines 60, 70, 80, 
Two frequency markers of the Z-Axis Intensity dot 90, and/or 100, then re-run the program. 

EXAMPLE PROGRAM 4: Learning An Instrument State 

Being able t o  save a specific instrument state is  
helpful when it i s  needed several times in a test or 
measurement procedure. The user could save the 
instrument state by manually logging the important 
sweep parameters such as frequency range, power 
level, ALC modes, etc., then re-inputting them atthe 
appropriate time. A somewhat simpler approach i s  
to  save the instrument state in one of the 8350A 
internal storaee reeisters. then recall it when 
needed. However, this is  not a permanent solution 
unless the 8350A Non-volatile Memory option 
(Option 001) is  used. A more permanent solution i s  p R o G ~ ~ ~  E X p L ~ N ~ T I ~ N :  
to use the Output Learn String function of the835OA 
so that the 85A can learn then store a data stringthat Line 10: Define the first element of  any array to  be 
describes the present instrument state on a tape at index number 1. 
cartridge or in i ts '  internal memory. Once an Line 20: Set the length of the A$ string t o  100 
instrument state is  stored or learned, the 8350A can characters. 
then be restored t o  that state usine the l n ~ u t  Learn Line 30: Set up  the string A$ as an I/O Buffer for 

118 OUTPUT 719 i " 1 L M & R t  

String function. The power of these instrument data storage In tast readfwrlte data 
Learn/Teach functions are demonstrated by the transfer operations. 
following program using the 85A fast data transfer Line 40: Set the 835014 t o  a predefined state via 
function. instrument preset and enable the square 

wave modulation. 
Line 50: Return the 8350A t o  local control. 
Line 60: Temporarily stop program execution. 
Line 70: Program the 8350A t o  output the Learn 

String. 
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Line 80: Read the Learn String into the 85Avia the 
fast data transfer function using the HP-lB 
EOI (End or Identify) signal to  terminate 
the transfer. Store the Learn String in A$. 

Line 90: Extract the Learn String information from 
the I/O Buffer by removing the buffer 
pointers. Re-save the Learn String only in 
A$. 

Line 100: Temporarily stop program execution. 
Line 1 10: Program the 8350A t o  accept a Learn 

String, then send the new Learn String t o  
the 8350A. 

Line 120: Stop program execution. 

used with the 8350A front panel indicators used for 
verification. Reset the 85A, scratch the 85A memory, 
then type in the above program. Clear the 85A CRT 
display then run the program. The 8350A will 
undergo an instrument preset, enable the square 
wave modulation, then return t o  local front panel 
control. Then perform the following: 

1. Adjust the 8350A t o  a preferred instrument 
state, then press CONT on the 85A. 

2. Turn the 8350A line power off. Wait five seconds 
then turn the 8350A power back on. Press 
INSTR PRESET on the 8350A. 

Setup the equipment as in example 3 using the 3. Press CONT on the 85A. Verify on the analyzers' 
analyzers' CRT display t o  verify the sweep settings. CRT display and/or the 8350A that the original 
Note that the original equipment setup can also be instrument state has been restored. 

EXAMPLE PROGRAM 5: Interrogating The Present Value Of A Function 

While the 8350A Learn String enables the user to  
completely save a string of characters that define 
the present instrument state, the information is  
densely packed and encoded t o  save memoryspace. 
If the user wishes t o  determine the actual value of a 
specific parameter, say the Start Frequency, it would 
require a tedious process to  extract a numeric value 
from several characters within the Learn String. An 
easier approach is  to  use the Output Interrogated 
Parameter function of the 835OA. With this function 
the 85A instructs the 8350A t o  output the present 
numeric value of a specified function. Any function 
that has a numeric value associated with it (except 
Step Size) can be interrogated. Note that if the 
parameter is not presently active, the 8350A uses a 
computed value or i t s  previous value. The following 
program demonstrates the capability of the inter- 
rogate function. 

1B OUTFUT 719 i"TPMR1" 
2 0  LOCAL P i 9  

48 OUTPUT 719 jnQPFR" 
50 ENTER 714 i A 
60 PRINT "Star* F r + ~ = " i R ~ l B O B B b  

a: wHHzu 
7 8  OUTPUT 719 inOPFB" 
86 ENTER 719 i 8 

P R O G R A M  5 EXPLANATION: 

Line 10: Set the 8350A to a predefined instrument 
state via instrument preset and enable 
the square wave modulation. 

Line 20: Return the 8350A t o  local control. 
Line 30: Temporarily stops program execution. 
Line 40: Program the 8350A t o  output the present 

value of the Start Frequency. 
Line 50: Read the value into the 85Aand store it in 

the variable 'A'. 
Line 60: Print on the internal printer the present 

value of the Start Frequency in MHz. 
Line 70: Program the 8350A t o  output the present 

value of the Stop Frequency. 
Line 80: Read the value into the 85Aand store it in 

the variable 'B'. 
Line 90: Print on  the internal printer the present 

value of the Stop Frequency in MHz. 
Line 100: Program the 8 3 5 ' 0 ~  t o  output the present 

value of the Sweep Time. 
Line 11 0: Read the value into the 85Aand store it in 

the variable 'T'. 
Line 120: Print on  the internal printer the present 

value of the Sweep Time in milliseconds. 
Line 130: Stops program execution. 

Setup the equipment as in example 3 using the 
analyzers' CRT display t o  verify the sweep settings. 
Note that the original equipment setup can also be 
used with the 8350A front panel indicators used for 
verification. Reset the 85A, scratch the 85A memory, 
then type in the above program. Clear the 85A CRT 
display then run the program. The 8350A will 

8 
Scans by ArtekMedia O 2006 



undergo an instrument preset, enable the square 2. Press CONT on the 85A. 
wave modulation, then return to local front panel 
control. Then perform the following: 3. The present values of the Start Frequency, Stop 

Frequency, and Sweep Time are sequentially 
1. Adjust the 835OA to a preferred instrument state interrogated and then printed on the internal 

using the Start Frequency, Stop Frequency, and printer of the 85A. 
Sweep Time controls. 

EXAMPLE P R O G R A M  6: A Stepped CW Sweep 

Present automatic measurement systems typically 
make measurements at a sequence of CW test 
frequencies instead of analog sweeping the fre- 
quency range of interest. If swept, the measurement 
data taking machine would need to sample the RF 
signal at a very fast rate to maintain accurate fre- 
quency information, too. This is  typicalry not accom- 
plished. Stepped CW sweeps can be accomplished 
in several ways with the 8350A: 

1. Program sequential CW test frequencies. 

2. Program the frequency sweep range then 
enable the manual sweep mode. Perform a 
stepped manual sweep by repetitively program- 
ming the step uphncrement function. 

3. Program the CW frequency to the start fre- 
quency, the Step Size to  an appropriate value, 
then repetitively program the step up/incre- 
ment function. 

Considering the speed of programming the above 
approaches, the third is  the most efficienttime wise. 
This program illustrates a stepped sweep using this 
approach. 

i P  OUTPUT 739 ;"JPMDS* 
28 D I S P  "S t4b~k  F r r *  i t H z > r a  
38 INPUT r) 
48 OISP "Stor frr+ CGHs2mni 
58 INPUT B 
68 OJSP *St*  S i z r  CGWZ>=~;  
70 INPUT C 
80 O=(B-R)/C 
90 OUTPUT 719 imCMSS*.iC;"GZ" 

188 OUTPUT 719 j "CY' iFt i  "CZ" 

PROGRAM 6 EXPLANATION: 

Line 30: lnput prompts for start frequency of the 
sweep. Store it in the variable 'A'. 

Line 40: The 85A displays "Stop Freq (CHz) = ?". 
Line 50: lnput prompts for the stop frequency of 

the sweep. Store it in '0'. 
Line 60: The 85A displays "Step Size (CHz) = ?". 
Line 70: lnput prompts for the step size of the 

sweep. Store it in 'C'. 
Line 80: Determine the number of frequency 

steps in sweep, store in 'Dr. 
Line 90: Set the CW Step Size. 
Line 100: Set the CW frequency to the start fre- 

quency value. 
Line 110: Iterate the CW step 'D' times. 
Line 120: Program the Step Increment/Up function. 
Line 130: Wait 20 milliseconds for settling. 
Line 140: Continue step iteration. 
Line 150: Go to line 100. 

The equipment setup i s  the same as in the previous 
example. Reset the 85A, scratch the 85A memory, 
then type in the above program. Clear the 85A CRT 
display then run the program. The 8350A will 
undergo an instrument preset and enable the 
square wave modulation. Then perform the 
following: 

1. The 85A will display "Start Freq (CHz) = ?". 
Answer this prompt by inputting the desired 
Start frequency (value in CHz) of the sweep, 
then press END LINE 

2. 'the 85A will display "Stop Freq (CHz) = ?". 
Answer this prompt with the desired Stop 
frequency (in CHz) of the sweep, then press 
END LINE 

3. The 85A will display "Step Size (CHz) = ?". 
Answer this prompt with the desired Step size 
(in GHz) of the sweep, then press END LINE 

4. The 8350A CW frequency will be programmed 
to the Start frequency of the sweep selected. 

Line 10: Set the 8350Ato a predefined instrument Then the CW frequency is  repetitively incre- 
' \ state and enable the square wave mented by the step size value. The sweep is 

modulation. then restarted after reachingthe stop frequency. 

Line 20: The 85A displays "Start Freq (CHz) = ?". To stop the program press STOP . 
9 
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Since part of the time involved in changing CW modifying line 10 to be: 
frequencies is in updatingthe numeric LED display if 
this could be defeated the CW frequency time can OUTPUT 719 ;"IPMDl DUO" 
be optimized. Note that one drawback is  that the 
numeric display will not indicate the present fre- Then re-run the modified program using the same 
quency. 'the 8350A provides a Display Update operation steps as above. 
On/Off function and it can be implemented by 

EXAMPLE PROGRAM 7: Using Service Requests, Status Bytes, and Request Mask 

Certain error conditions of the 8350A can be 
detected by the 85A so that corrective action can be 
taken. Examples of some detectable error condi- 
tions are RF power unleveled, numeric data entry 
out of range, and line power failure. If an error 
condition exists, the user can instruct the 8350A to 
request service from the 85A by initiating a Service 
Request (SRQ). The85Acan detect whether an SRQ 
has taken place on the bus by analyzing bit 7 (see 
note below) of the Status Byte of the 82937A HP-lB 
Interface. Two modes are availablelor analyzingthe 
82937A Status Byte: 1) periodically read the Status 
Byte, or 2) enable bit 7 to interrupt the program 
when it i s  set. In either case, once it i s  determined 
that the 8350A has requested service, the specific 
error conditionb) can then be determined by 

reading and analyzingthe Status Bytes of the 835OA. 
The 8350A has two Status Bytes, each consistingof 8 
bits with each bit indicating the present status of a 
particular function or condition. See Figure 3 for a 
complete description of the conditions associated 
with each Status Byte bit. The user can analyze these 
Status Bytes for every SRQ, or more simply, instruct 
the 8350A to issue an SRQ only if a specific set of 
error conditions exists. The set of conditions is 
determined by a numeric value passed by the 
Request Mask function. This numeric value is 
generated by summing the decimal values of each 
Status Byte bit to be checked. This program 
demonstrates the capability of the SRQ and Status 
Bytes to detect an error condition. 

TABLE 7: 8350A Status Byte Descriptions 

*Bit/Functions not usable with 86200 Series Plug-ins and 11 869A Adapter. 

REQUEST 

10 
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(RQS) Error Sweep Extended 
Status Byte 

Entry 
Complete 

Parameter 
Altered to 
Defautt 
Value 



NOTE 

This assumes that the status bits are numbered 0 
thru 7 with the least-significant bit being number 
0. Other references may assume that the bits are 
numbered 1 thru 8 with the least-significant bit 
being number 1. 

If using an 86200 Series Plug-in, the  Status Bytes can 
provide only l imited information. Table 1 indicates which 
Status Byte functionslbits are usable. 

PROGRAM 7 t 

l G  ABORT10 7 
2 0  CLEAR 7 1 9  
3 0  OUTPUT 7 1 9  j l a t p n n i u  
4 0  ON INTR 7 GOSUB l l B  
5G ENABLE INTR 7;s 
6 0  D I S P  "CU F r e q  CGHz)=" j  
7 0  INPUT F 
8 0  OUTPUT 7 1 9  i n C k d " i F i " G Z "  
9 0  MAIT  1 0 0  

1 0 0  GOT0 6 0  
1 1 0  STATUS 7 , 1  i X 
1 2 0  A=SPOLLi719)  
1 3 0  I F  6 I T i A ~ B ) ~ l  THEN P R I N T  "PP 

r r m e t e r  A l t e r e d "  
1 4 0  I F  B I T C A , 5 ) 5 1  THEN PRINT "SV 

n t a x  E r r a r m  
1 5 0  CLEAR 7 1 9  
1 6 0  ENABLE INTR 7 ;  8 
1 7 8  RETURN 

PROGRAM 7 EXPLANATION: 

Line 10: Clear the status of the H P-I B. 
Line 20: Clear the status of the 8350A. 
Line 30: Preset the 8350A t o  a predefined instru- 

ment state and enable the square wave 
modulation. 

Line 40: Indicate that if an interrupt from the 
82937A HP-IB Interface i s  received that 
program execution will branch t o  the 
interrupt service routine located at the 
line 11 0. 

Line 50: Specify and enable the controller t o  
accept an interrupt from the 82937A if b i t  
3 (decimal value 8) i s  set. 

Line 60: The 85A displays "CW Freq (CHz) =?". 
Line 70: Input prompts for the desired C W  fre- 

quency value in  CHz. Store it in  the 
variable 'F'. 

Line 80: Set the C W  frequency as determined by 
IF'. 

Line 90: Wait 100 milliseconds t o  allowthe 8350A 
to  interrupt. 

Line 100: Co to  line 60. 
Line I 10: Read the 82937A interrupt cause register 

to  enable another interrupt. 
Line 120: Location of the interrupt service routine. 

Read the Status Byte of the 8350A and 
store it in  'A'. 

Line 130: Check bit 0 of the 8350A Status Byte for 
an Altered Parameter error. Print on the 
internal printer "Parameter Altered" if 
one exists. 

Line 140: Check bi t  5 of the 8350A Status Byte for a 
Syntax Error. Print on the internal printer 
"Syntax Error" if one exists. 

Line 150: Clear the status of the 8350A. 
Line 160: Re-specify and re-enable bit 3 of the 

82937A t o  cause an interrupt. 
Line 170: Return from the interrupt service routine 

to  the main program. 

The equipment setup i s  the same as the previous 
example. Reset the 85A, scratch the 85A memory, 
then type in the above program. Clear the 85A CRT 
display then run the program. The 8350A will 
undergo an instrument preset and enable the 
square wave modulation. The 85A then displays 
"CW Freq (CHz) = ?". Answer this prompt by 
inputting the desired C W  frequency in CHz, then 
press END LINE. Verify that the 8350A C W  
frequency has been properly programmed. Try 
several values that are out of range of the plug-in's 
frequency limits and verify that an error message 
was printed on the internal printer. The program 
repeats the above input prompt. To stop the 
program press PAUSE 

t NOTE 

For Program 7 to function properly change line 30 to: 
30 OUTPUT 719; "IPMDlRM" & CHR$(97). This change 
enables bit 5 (SRQ on Syntax Error) and bit 0 (SRQ on 
Numeric Parameter to Default Value). 

11 
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HP-IB PROGRAM CODES 

For more information, call  your local HP Sales Office or nearest Regional Office: Eastern (201) 265-5000; Midwestern (312) 255.9800; Southern (404) 955-1500; Western (213) 
970-7500; Canadian (416) 678-9430. Ask the operator for instrument sales. Or write Hewlett-Packard, 1501 Page Mil l  Road, Palo Alto, CA 94304. I n  Europe: Hewlett-Packard 
S.A., 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. I n  J a p n :  Yokogawa-Hewlett-Packard Ltd., 29-21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 168. 

CODE DESCRIPTION 

AKm Amplitude Marker OnlOf f  
ALmn Alternate Sweep OnlOf f  
A 1 Internal Leveling 
A2 External Crystal Leveling 
A3 External Power Meter Leveling 

B K Backs pace 

CAm Amplitude Crystal Marker OnlOff  (835221 
83525 Only) 

C F Center Frequency 
Clm Intensity Crystal Marker On lOf f  (835221 

83525 Only) 
C W  CW Frequency 
C 1 1 M H z  Crystal Marker Frequency (835221 

83525 Only) 
C2 10 M H z  Crystal Marker Frequency (835221 

83525 Only) 
C 3 50 M H z  Crystal Marker Frequency (83522/ 

83525 Only) 
C4 External Crystal Marker Frequency (835221 

83525 Only) 
DF Delta F Frequency Span 
D M  dBm 
D N  Step DownlDecrement 
DPm Display Blanking OnlOff  
DUm Display Update On/Off 

E Exponent Power O f  10 

FA Start Frequency 
F B Stop Frequency 
Flm C W  Filter In lOut  

GZ GHz 
HZ Hz 

I L Input Learn String 
I P Instrument Preset 
IX Input Micro Learn String 

KZ KHz 

M C  Marker To Center Frequency 
M D m  Square Wave Amplitude Modulation 

OnlOf f  
M O  Marker Off 
MPm Marker 1-2 Sweep On lOf f  
MS Milliseconds 

NOTES 

Printed in U.S.A. 
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CODE DESCRIPTION 

M Z  M H z  
MO Marker Off 
MI  Marker #1 
M 2  Marker #2 
M 3  Marker #3 
M 4  Marker #4 
M 5  Marker #5 

NT Network Analyzer Trigger (841 0B) 

OA Output Active Parameter 
OL Output Learn String 
O M  Output Mode String 
OP Output Interrogated Parameter 
0 s  Output Status Bytes 
OX Output Micro Learn String 

P L Power Level 
PSm Power Sweep OnlOff  

RCn Recall Register 
R F ~  RF Power OnIOff  
RM Service Request Mask 
RS Reset Sweep 

S C Seconds 
SH Shift Function 
S Lm Slope On lOf f  
SM Manual Sweep 
S S Step Size 
ST Sweep Time 
SVn Save Register 
SX External Sweep 

TS Take Sweep 
T I  Internal Sweep Trigger 
T2 Line Sweep Trigger 
T3 External Sweep Trigger 
T4 Single Sweep 

UP Step Upllncrement 

VR CW Vernier 

0-9 + - Acceptable Numeric Data 

1. Program codes of the form "XXm" use //m" to turn the function On or Off (1 or 0). For the storage register 
functions the "nu i s  1 through 9. 

2. The 8350A ignores spaces, plus signs, negative signs (except for vernier, offset, and power values), and any 
unexpected characters. Program codes can be upper or lower case alpha characters. 



LYS TMS Proqrarnrnirng f w  w Nofie 
8350Al0000-2 SEPTEMBER 1980 
Supersedes: None 

Quick Reference Guide 
for the HP 8350A Sweep Oscillator 

INTRODUCTION 

This programming note i s  a reference guide for the 
remote operation of the H P 835OA Sweep Oscillator 
and HP 85300 Series Plug-ins. This note is  intended 
for use by those familiar with HP-IB programming 
and the basic functions of the HP 8350A Sweep 
Oscillator. For complete programming information 
refer to the H P 8350A Operatingand Service manual. 

l N PUT DATA 

The 8350A Sweep Oscillator and 83500 Series Plug- 
ins accept programming codes that contain infor- 
mation for programming all of the front panel and 
special HP-IB only functions except the Line switch 
and Set HP-l B Address. The programming data string 
consists of a string of ASCII coded characters com- 
posed of one or more the following control fields: 

Sweep ModeILimits 
Frequency Markers 
Sweep Trigger 
ModulationlBlanking 

Step Size 
Instrument StateIRegisters 
Power Level 
Power Control 
ALC Modes 
Crystal Markers (83522183525 Plug-ins only) 
Special HP-IB Only Functions 

Input Syntax. The 8350A responds to program 
codes in the order in which they are received. Each 
function i s  programmed with astringof ASCII coded 
characters that follow one of the following sequences. 

[Function Code] [Numeric Valuel [Units termi- 
nator] [EOSI 

[Function Code] [Numeric Valuel [EOSI 
[Function Code1 [EOSI 

NOTE 

The HP-IB program code sequence typically 
mirrors that of the local front panel keystroke 
sequence. 

HEWLETT Ffl PACKARD 
Scans by ArtekMedia O 2006 



Function Codes (Prefix Activate). Function codes 
are typically 2 t o  4 character mnemonics. For 
functions that have a numeric value associated with 
it, passing the function code only will enable and 
activate the function for further data entry. 

Numeric Value (Numeric Format). These are either 
a single decimal digit, a set of 14 characters or less 
representing a number, or a string of binary bytes. A 
string of 14 characters maximum can be expressed 
in exponential, decimal, or integer form. Acceptible 
numeric formats are referenced in further sections 
by the following format syntax: 

Format #I : Exponential f d***d.d***dEf d d  

Format #2: Decimal f d***d.d***d 

Format #3: Integer +d***d 

Format #4: Single Digit d 

Format #5: Binary String b*** b 

Format #6: Binary Byte b 

Where the character'd' indicatesa leading ortrailing 
zero, a space, or a numeric digit (0 through 9). The 
character 'b' indicates an 8-bit binary byte. The 
characters "***" indicate a variable number of the 
previous character. Numeric values that are not 
binary in nature are scaled by the appropriate units 
terminator. 

Units Terminator (Suffix). These are 2 character 
codes that terminate and scale the associated 
numeric value. Frequency values can be entered in 
CHz, MHz, kHz, or Hz. Sweep time values can be 
entered in seconds or milliseconds. Power values 
can be entered in dBm or dB. If a units terminator is  
not passed and a Line Feed (LF), semicolon (;) or 
comma (,) i s  encountered, the 8350A assumes the 
numeric value is  in the fundamental units of Hz, 
seconds, or dB. 

End Of String Message (EOS). This can be the ASCII 
characters Line Feed (LF, decimal 101, semicolon 
(";",decimal 59),comma(",",decimal 44) the bus 
EOI line true, or another function code string. 

Valid Characters. The alpha program codes can be 
either upper or lower case since the 8350A will 
accept either type (they can be interchanged). 
Spaces, unnecessary signs (+,-I, leading zeroes, 
and carriage returns (CR) are ignored. 

Programming Data. See Table 1 for lnput Program- 
ming Codes. 

NOTE 

If using an 83500 Series Plug-in that has Option 
002 (70 dB Step Attenuator), the lifetime of the 
Step Attenuator will be reduced if using the 
Alternate Sweep function that alternates between 
two power levels using different Step Attenuator 
settings. Likewise rapid power level programming 
between step attenuator settings can cause a 
similar problem. 

lnstrument Preset. lnstrument Preset turns off all 
functions then sets the following: 

Sweep Mode: StartIStop 
Start = minimum specified frequency 
Stop = maximum specified frequency 

sweep Type: Timed, minimum swkep time 
Sweep Trigger: Internal 
VernierIOffset: set to  0 MHz 
Markers: all values set to  centerof frequencyspan, 

all off 
ModulationIBlanking: Display Blanking on 
Frequency Step Size: set t o  default value (10% of 

span) 
Status Bytes: cleared 

83500 Series Plug-ins: 
Power Level: maximum specified power (switch 

selectable t o  minimum power) 
Power SweepISlope: set to  0 dB 
RF/CW Filter: onlenabled 
FM Sensitivity: determined by internal switch 
Power Step Size: set t o  default value (1 dB) 
Crystal Markers: 50 MHz, off 

lnstrument Preset does not affect Storage Registers, 
HP-I B address, or Service Request Mask value. 

OUTPUT DATA 

The 8350A has several output modes that allow the 
user to learn and interrogate the present instrument 
state. The following output modes are available: 

Learn String 
Micro Learn String 
Mode String 
Interrogated Function 
Active Function 
Status 

The program codes and syntax to  enable each 
function are described in the lnput Data section. 
The Learn String, Micro Learn String, Mode String, 
and Status functions send a Data message consisting 
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Table 7 .  Input Programming Codes (7 of 4 )  
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MODE 

NUMERIC VALUE 

FUNCTION SCALE 
FACTOR I RANGE 

SWEEP LIMITS/MODE 

PROGRAM CODE 

PREFIX 
ACTIVATE I %";:k"dT" I SUFFIX RESOLUTION 

StartIStop Sweep 

Center Frequency 
IAF Sweep 

CW Frequency 

Frequency Offset 

Frequency Vernier 

GZ 

M Z  

KZ 

START 

STOP 

CF 

AF 

CW 

SWEPT CW 

OFFSET 

VERNl ER 

~ 1 0 ~ H z  

x l o 6 H z  

x103Hz 

Turn On and Set 
Marker Frequency 

Turn Off A 
Frequency Marker 

Turn Off All 
Markers 

Turn On and Set 
Mkr A 

Turn Off Mkr A 

Active Marker to 
Center Frequency 

Marker 1-2 Sweep 

Marker 1 to Start 

Marker 2 to Stop 

HZ 

FA 

F B 

CF 

D F 
- 

CW 

SHCW 

SHVR 

VR 

Plug-in 
Frequency 
Limits 

where: 
m, n:1-5 

Plug-in 
F~~~~~~~~ 
Limits 1,2,3,4 

Approxi- 
mately 0.4% 
of present AF 

MARKER 1 

MARKER 2 

MARKER 

MARKER 4 

MARKER 5 

M I  OFF 

M2 OFF 

M3 OFF 

M4 OFF 

M5 OFF 

ALL OFF 

MKRA, 
Marker ,,m,,, 
Marker "n" 

MKRA OFF 

MKR- CF 

MARKER SWEEP 
ON 

MARKER SWEEP 
OFF 

M I  -ST 

M2 -SP 

Sweep 
Trig er 
~ o i e  

Approxi- 
mately 0.03% 
of Plug-in 
Bandwidth 

f 0.05% 
of BW 

0.0004% 
of BW 

M 1 

M2 

M3 

M4 

M 5 

M 1 

M2 

M3 

M4 

M5 

SHMB 

SHMl 

M0 

MC 

MP1 

MpB 

SHMP 

INTERNAL 

LINE 

EXTERNAL 

SINGLE 

TI  

T2 

T3 

T4 

FREQUENCY 

1,2,3,4 

Mm M n  

SWEEP TRIGGER 

MARKERS 

GZ 

MZ 

KZ 

HZ 

M0  

TYPE 

~ 1 0 ~ ~ 2  

x106Hz 

x103Hz 

X I  Hz 
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MODE 

NUMERIC VALUE 

FUNCTION SCALE 
FACTOR ( RANGE 

SWEEP TRIGGER TYPE (Cont'd) 

PROGRAM CODE 

PREFIX 
ACTIVATE I %!kRA'T" 1 RESOLUTION 

Sweep 
Type 

EXTERNALSWEEP 

MANUAL 
SWEEP 
FREQUENCY 

- -  - -  - 

SWEEP 
1'1 M E 

SX 

SM 

- - 

ST 

MODULATION/BLAN KI NG 

XIO~HZ 

X106Hz 

x103'z 

X I  Hz 

X I  sec. 

XI o - ~  sec. 

Amplitude 
Fre uency 
Maxers 

Display Blainking 

RF Blanking 

Square Wave 
Modulation 

1,2,3,4 

1,2,3,4 

Present 
Start/ 

E;uency 

See Plug-in 
Typically .O1 
to 100 sec. 

GZ 

M Z  

KZ 

HZ 

SC 

MS 

AMPTD MKR O N  

AMPTD MKROFF 

DlSP BLANK O N  

DlSP BLANK OFF 

RF BLANK O N  

RF BLANK OFF 

M O D O N  

Ki MODOFF 

0.1 % of 
Present 
AF 

0.001 sec. 

AK1 

AK0 

DP1 

DP0 

RP1 

R P0 

MD1 

MD0 

STEP FUNCTIONS 

0 to 100% 
of Plug-in 
BW 

0 to 15 dB 

Approxi- 
mately 0.03% 
of Plug-in 
Bandwidth 

0.02 dB 

1,2,3,4 

1,2,3,4 

GZ 

M Z  

KZ 

HZ 

DM 

Setting Frequency 
Step Size 

Setting Power Step 
Size* 

Resetting Step Sizes 
To Default Values" 

Increment Active 
Parameter 

Decrement Active 
Parameter 

INSTRUMENT STATE 

X I O ~ H Z  

x106Hz 

X103Hz 

X I  Hz 

X1 dB 

FREQUENCY 
STEP SIZE 

POWER STEP 
SIZE 

DEFAULT STEP 
SIZES 

STEP UP I 

STEP DOWN 

Instrument Preset 

Saving An 
lnstrument State 

Recalling An 
lnstrument State 

Alternate Sweep 
Mode 

Undergo Self Test 

SF 

S P 

SHSS 

u P 

DN 

*These codes/functions do not apply to 86200 Series Plug-ins. **Both frequency and power step size. 

X1 

X1 

X I  

INSTR. PRESET 

SAVE n 

RECALL n 

ALT n O N  

ALT n OFF 

SELF TEST #nn 

Registers 
1 through 9 

Registers 
1 through 9 

00-99 

I P 

SV 

RC 

A L1 

A L0 

S H 

4 

4 

3 
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MODE FUNCTION 

NUMERIC VALUE PROGRAM CODE 

SCALE 
FACTOR 

FUNCTIONS 

LEVEL* 

Status Bytes and 
Service Requests 

Full Learn String 

Micro Learn 
String*** 

Active Mode String 

Output Active 
Parameter Value 

Output 
Interrogated 
Parameter Value 

Numeric Display 
Update 

Single Sweep 
StartIStop 

Network Analyzer 
Trigger (841 08) 

1 byte 

90 bytes 

8 bytes 

25 bytes 

SPECIAL 

OS 

RM 

OL 

I L 

OX 

IX 

O M  

OA 

OP 

DU1 

D U0 

RS 

TS 

N T 

PLUG-IN 

OUTPUTSTATUS 

SERVICE 
REQUEST MASK 

OUTPUT LEARN 
STRING 

INPUT LEARN 
STRING 

OUTPUT MICRO 
LEARN STRING 

INPUT MICRO 
LEARN STRlNGt 

F::kiT 
OUTPUT ACTIVE 
VALUE 

OUTPUT 
INTERROGATED 
VALUE 

DISPLAY 
UPDATE O N  

DISPLAY 
UPDATE OFF 

RESET SWEEP 

TAKE SWEEP 

NETWORK 
TRIGGER 

SUFFIX RANGE PREFIX 

HP-IB 

6 

5 

5 

5 

l nterrogated 
Parameter 
Code 

POWER 

RESOLUTION !:";:&: 

P L 

PSO 

S L1 

S L0 

Set Output 
Power 
Level 

Power Sweep 
Mode 

Power Slope Mode 

1,2,3,4 

1,2,3,4 

1,2,3,4 

POWER LEVEL 

POWER SWEEP 
O N  

POWER SWEEP 
OFF 

SLOPE O N  

SLOPE OFF 

PLUG-IN ALC/SIGNAL C O N T R O L *  

X I  dBm 

X l d B f S w p  

X dB/GHz 

D M  

D M  

D M  

A1 

A2 

A3 

RF 1 

RF 0 

FI 1 

FI 0 

ALC Leveling 
Modes 

RF Power 

CW Filter 

Plug-in 
Power 
Limits 

0to25.5dB 

0 to  5 dB 

'These codes/functions do not apply to 86200 Series Plug-ins. ***Must be in CW mode, CW Filter off. tExit this modeviaUMQ " code. 

INTERNAL 

EXTERNAL 
(CRYSTAL) 

EXTERNAL 
POWER METER 

RF O N  

RF OFF 

FILTER O N  

FILTER OFF 

0.02 dBm 

0.02dB 

0.01 dB 



Table 7. lnput Programming Codes (4 of 4) 

of a string of 8-bit binary bytes terminated using the 
bus EOI line true with the last byte. The Interrogate 
and Active functions send a Data message con- 
sisting of a 14 character ASCll string representing 
the numeric value in exponential form terminated 
with a Carriage ReturnILine Feed (CRILF). 

MODE 

string, the Learn String can later be input to the 
8350A to restore that instrument state (See lnput 
Data for lnput Learn String information). The length 
of the Learn String is fixed, independent of the 
functions selected and the plug-in used. 

Format: 90 18 bit bytesl [EOII 

FUNCTION 

Binary Syntax: [b***bl [EOll 

PLUG-IN CRYSTAL MARKERS* 

Micro Learn String: 

Crystal Marker 
Frequency 

Amplitude Markers 

Intensity Markers 

Numeric Syntax: [f d.dddddE+ddl [CRI [LFI 

PROGRAM CODE 

Where the character 'b' indicates an 8-bit binary 
byte and 'd' indicates a decimal digit (0 through 9). 
Note that the binary output format could have bytes 
that may be misinterpreted as Carriage Returns 
and/or Line Feeds so the user should defeat the 
ASCll CRILF as valid character string terminators 
and rely on the byte count. 

PREFIX 
ACTIVATE 

NUMERIC VALUE 

1 M H z  

10 M H z  

50 M H z  

EXTERNAL INPUT 

AMPL MKR O N  

AMPL MKR OFF 

INTEN MKR O N  

INTEN MKR OFF 

Learn String: 

FACTOR SCALE 

C1 

C2 

C3 

C4 

CA 1 

CA 0 

CI 1 

CI 0 

PLUG-IN SPECIAL FUNCTIONS*  

Selected with the "OL" program code, the 8350A 
outputs a Learn String of 90 bytes in length. This 
binary data string completely describes the present 
instrument state (does not include the Storage 
Registers) of the 8350A and 83500 Series Plug-in. 
The information is  packed and encoded for minimal 
storage requirements thereby making data analysis 
difficult. When stored in an ASCll character data 

FORMAT 

FM lnput 
Sensitivity 

Peak Output 
Power + 

Selected with the "OX" program code, the 8350A 
outputsa Micro Learn String of 8 bytes in length. This 
binary data string completely describes the present 
CW frequency, Vernier, Sweep Output voltage, and 
Power Level of the 8350A and 83500 Series Plug-in. 
The information is  packed and encoded for minimal 
storage requirements thereby making data analysis 
difficult. When stored in an ASCll character data 
string, the Micro Learn String can later be input to 
the 8350A to restore that instrument state for rapid 
frequency programming (See lnput Data for lnput 
Micro Learn String information). Note the 8350A 
must be in CW mode and the CW Filter should beoff 
when using this function. The length of the Micro 
Learn String is  fixed, independent of the functions 
selected and the plr~g-in used. 

SUFFIX RANGE 

Format: 8 [8 bit bytesl [EOll 

RESOLUTION 

*These codes/functions do  not apply to  86200 Series Plug-ins. +a3590 Series Plug-in Only. 

-20 MHzIV  

-6 M HzIV 

PEAK 
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F1 

F2 

SHPL 



Mode String: 

Selected with the "OM" program code, the 8350A 
outputs a Mode String of 25 bytes in length. This 
binary data string describes all presently active 
functions of the 8350A and 83500 Series Plug-in. 
The information is  not packed thereby making data 
analysis simpler. The information passed includes 
only the active functions with no numeric values 
included. Use the Active or lnterrogate Function if 
numeric values are desired. The length of the Mode 
String i s  fixed, independent of the functions 
selected and the plug-in used. 

Format: 25 [8 bit bytes1 [EOII 

lnterrogate Function: 

Selected with the "OP" program code and the 
program code for the function to be interrogated, 
the 8350A will output the present numeric value of 
the selected function. The units of the output data 
are Hz, dBm, dB, or sec., implied with the function 
selected. 

Format: [ f  d.dddddEf ddl [CRI [LFI 

Active Function: 

Selected with the " O A  program code, the 8350A 
will output the present numericvalueof the presently 
active function (ie. enabled for modification from 
the keyboard or step keys). The units of the output 
data are Hz, dBm, dB, or sec., implied with the 
function selected. 

Format: [f d.dddddEf ddl [CRI [LFI 

Status: 

Selected with the "0s"  program code, the 8350A 
will output 2 sequential bytes, 8 bits wide, givingthe 
present instrument status. The first status byte i s  
equivalent to the Status Byte of the Serial Poll, the 
second status byte is the Extended Status Byte 
which provides additional information. See Table 2 
for a description of each Status Byte. Status Byte 
values are cleared upon execution of a Serial Poll 
(Status Byte message), Device Clear message, and/or 
the Instrument Preset function. 

TRIGGER 

The 8350A responds to the Group Execute Trigger 
(GET) command to the HP-IB bus select code and a 
Selective DeviceTrigger to the 8350A H P-l B address. 

The effect of the GET command i s  to trigger the 
sweep if presently in the Single Sweep Trigger mode 
only, otherwise no action i s  taken. The response is  as 
if a Data message consisting of the Single Sweep 
Trigger (T4) program code were transmitted. 

CLEAR 

The 8350A responds to both Device Clear (DCL) 
and Selective Device Clear (SDC) messages by 
clearing the Status Byte and the Extended Status 
Byte. 

REMOTE/LOCAL CHANGES 

The Local to Remote change is  programmed by the 
Selective Device Remote Enable message (REN and 
8350A address). The 8350A instrument state i s  
unchanged with all future changes affected by 
program codes only. Note that all front panel func- 
tions are disabled in Remote except the LCL key. 

The Remote to Local change i s  programmed by the 
Go To Local (GTL) command or by setting the REN 
line false (high). The 8350A instrument state is  
unchanged with all future changes affected by the 
front panel controls. The 8350A can also be set to 
Local by pressing the LCL key. Note that the 8350A 
does not respond to the LCL key if the Local Lockout 
command has been executed. This command dis- 
ables all front panel functions includingthe LCL key. 

SERVICE REQUEST 

The 8350A can initiate a Service Request (SRQ) 
whenever one of the following conditions exist: 

Error in syntax 
Parameter value modified to default value 
Hardwarefailure 
End of sweep 

Further information can be obtained by conducting 
a Serial Poll or by executing the Output Status 
command, both of which access Status Byte infor- 
mation. The SRQ i s  cleared only by executing a 
Serial Poll. To select an SRQ for a particular set of 
circumstances, the Request Mask function can be 
used to select which of the bits in the first Status 
Byte can cause an SRQ. The mask value i s  deter- 
mined by summing the decimal values of each 
selected function/condition that is desired. The 
default Request Mask at power on is  '00000000' or 
decimal 0. This mask value is reset to the default 
value only at power on. 
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STATUS BYTE PASS CONTROL 

The 8350A responds to  a Serial Poll by  sending its 
status byte as indicated in  Table 2 .  A second status 
byte is available bu t  must b e  accessed via the 
Output  Status command. When Bit 6 (Request 
Service) of the Status Byte is true (one), an SRQ has 
occurred. See Service Request for the conditions 
causing a Service Request. Bit 4 indicates whether a 
change has occurred in the Extended Status Byte. I f  
Bit 4 is true, then the second status byte should b e  
accessed via the Output  Status function t o  deter- 
mine the cause of the status change. All other bits 
indicate the present status of the noted function. 
The bits are true (one) if and only if the associated 
function/condition is true. 

STATUS BIT 

The 8350A does not  respond t o  a Parallel Poll. 

The 8350A does no t  have the abil ity t o  take or pass 
control. 

ABORT 

The 8350A responds t o  the Abort message (Inter- 
face Clear - IFC true) by stopping all Listener or 
Talker functions. 

ADDRESS ASSIGNMENT INFORMATION 

The 8350A has a primary address that is determined 
by an internal storage register. The register is 
initialized upon power turn o n  by reading the 
address bitsA5 thru A1 from switches located on the 
835OAA8 H P-I B Assembly. Note that these switches 
are factory preset t o  decimal 19. The 8350A HP-IB 
address can b e  dynamically changed from the front 
panel in local mode by executing the "Set HP-IB 
Address" command (Shift Local). See the 8350A 
Operating and Service Manual for further information. 

Table 2. 8350A Status Byte Descriptions 

STATUS BYCE (#I) 

*Bit/Functions not usable with 86200 Series Plug-ins and 11869A Adapter. 

BIT # 

DECIMAL 
VALUE 

FUNCTION 

A 

EXTENDED STATUS BYTE (#2) 

For more information, cal l  your local HP Sales Office or nearest Regional Office: Eastern (201) 265.5000; Midwestern (312) 255-9800; Southern (404) 955-1500; Western (213) 
970-7500; Canadian (416) 678-9430. Ask the operator for instrument sales. Or write Hewlett-Packard. 1501 Page Mill Road. Palo Alto, CA 94304. I n  Europe: Hewlett-Packard 
S.A., 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Ltd., 29.21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 168. 

5952-9309 Printed in U.S.A. 

7 

128 

N/A 

BIT # 
DECIMAL 

VALUE 

FLINCTION 
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6 

64 

REQUEST 
SERVICE 

(RQS) 

7 

128 

Airf low 
Failure 

4 

16 

N/A 

1 

2 

N/A 

5 

3 2 

SRQon 
Syntax 
Error 

0 

1 

Self Test 
Failed 

6 

64 

*RF 
Unleveled 

3 

8 

N/A 

5 

3 2 

Power 
Failure/on 

2 

4 

NIA  

4 

16 

SRQon 
End of  
Sweep 

3 

8 

N/A 

2 

4 

SRQ o n  
Change in  
Extended 
Status Byte 

1 

2 

NIA  

0 

1 

SRQ on  
Numeric 
Parameter 
Altered t o  
Default 
Value 



Model 8350A Performance Tests 

4-1. INTRODUCTION 

SECTION IV 
PERFORMANCE TESTS 

4-2. The procedures in this section test the 
electrical performance of the 8350A Sweep 
Oscillator/83500 series RF Plug-in combination 
with the specifications of the Plug-in used as the 
performaqce standards. These specifications may 
be found in Section I of the manual for the Plug-in 
being tested. None of the tests require access to the 
interior of the 8350A Sweep Oscillator. 

4-3. EQUIPMENT REQUIRED 

4-4. Equipment required to test any Plug-in with 
an output frequency up to 12.4 GHz is listed in the 
Recommended Test Equipment table in Section I 
of this manual. The RF Plug-in manual Recom- 
mended Test Equipment table lists only the test 
equipment for that particular plug-in. Any equip- 
ment that satisfies the critical specifications given 
in the tables may be substituted for the recom- 
mended model. 

4-5. OPERATION VERIFICATION 

4-6. Operation Verification consists of perform- 
ing the tests listed on paragraph 4-13 steps 1 to 13 
and paragraph 4-14 steps 1 to 15. Operation 
Verification of the HP-IB functions may be done 
by executing the program listed on Table 4-1 HP- 
IB Operation Verification Program using the 
9825NB Desktop Computer. These tests provide 
reasonable assurance that the sweep oscillator 
and plug-in are functioning properly and should 

meet the needs of an incoming inspection (80% 
verification). 

4-7. TEST RECORD 

4-8. Results of the performance test may be 
tabulated on the Test Record Card at the end of 
Section TV in the Plug-in manual. TheTest Record 
Card lists all of the tested specifications and their 
acceptable limits. 

4-9. TEST SEQUENCE 

4-10. Table 4-2 lists the sequence of the perform- 
ance tests and the major test equipment required 
for each test. The performance tests should be 
performed in the order listed. The performance 
test for crystal markers and other unique plug-in 
functions are in the plug-in manual. 

4-11. CALIBRATION CYCLE 

4-12. The performance tests in this section 
should be performed in intervals of one year or 
less for the 8350k For plug-in calibration cycle 
see respective plug-in manual. 

NOTE 

Plug-ins with output frequencies greater 
than 12.4 GHz will require use of the 
Performance Test in the plug-in manual. 
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Model 83 50A Performance Tests 

Table 4-2. Performance Test 

NOTE 
Allow 1 hour warmup time 

Scans by ArtekMedia O 2006 

Major Equipment 

Frequency Counter 

Power Meter 
Frequency Response Test Set 

Frequency Counter 
Directional Coupler 
Adjustable Short 
Adjustable AC Line 

Transformer 

Spectrum Analyzer 

Spectrum Analyzer 

Directional Coupler 
Detector 
Oscillator 
Air Line 

RMS Voltmeter 

Spectrum Analyzer 
Function Generator 
Frequency Counter 
Oscilloscope 
Delay Line Discriminator 
Power Splitter 

Oscillascope 
Function Generator 
Delay Line Discriminator 

Spectrum Analyzer 

Spectrum Analyzer 
Step Attenuator 

Paragraph 

4-1 3 

4-2 1 

4-22 

4-23 

Title 

Frequency Range and CW Accuracy 
Frequency Range 
CW accuracy 
Swept Frequency Accuracy 
Marker accuracy 

Output Amplitude 
Power Meter Leveling 
Maximum Leveled Power 
Power variations 
Power level accuracy 
Power Sweep 
Slope Compensation 

Frequency Stability 
With Line Voltage 
Witmower Level 
With Time (1 0 minutes) 
With Load Impedance 

Residual FM 
At 10 kHz bandwidth 

Spurious Signals 
Harmonic 
Non-Harmonic 

Output VSWR 

Residual AM 

External FM Deviation 

FM Response 

AM ON/OFF Ratio and 
Square Wave Symmetry 

Attenuator Accuracy (Option 002) 
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PERFORMANCE TESTS 

4-13. FREQUENCY RANGE AND ACCURACY TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of the plug-in manual for frequency range and 
accuracy specifications. 

DESCRIPTION: 

A frequency counter is used to check frequency range and accuracy in the CW mode. The 
frequency counter is also used to check swept frequency accuracy and markers in the 
STARTISTOP mode. 

FREt lUENCYCOUNTER 
SWEEP OSCILLATOR R F  PLUG.IN 
/ \ CNTR TRIG SWP INTFC A 
1 300 1 1 1 -  I 

,q .o c o s o o ' ' !  3 :  " 0 ~ ~ 1 -  

pg :.. fy\ j~," ::; 1 STOPSWEEP 
L- LI 3 

20 dB ATTENUATOR 

Figure 4-1. Frequency Range and C W Accuracy Test Setup * 

EQUIPMENT: 

Plug-in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5343A* 
20-dB Attenuator . . . . . . . . . . . . . . . . . . . . . . . .  HP 8491 B, Option 020 
Adapter. . . . . . . . . . . . . . . . . . . . . . .  Type-N, male to APC 3.5, female 
Adapter. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Type-N, male to BNC male 

*If another counter is used the swept frequency measurements will require the use of additional test equipment. This 
equipment is listed in the Alternate Swept Frequency Test at the end of this paragraph. 

PROCEDURE: 

NOTE 

Plug-ins having a FREQ CAL adjustment on the front panel require 
performing the FREQ CAL procedure in section 3 of the plug-in manual 
prior to performance of this test. 

1. Connect equipment as shown in Figure 4-1 

4-4 
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Model 8350A Performance Tests 

PERFORMANCE TESTS 

4-13. FREQUENCY RANGE AND ACCURACY TEST (Cont'd) 

2. Set controls as follows: 

Frequency Counter 

LINE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
SAMPLE RATE . . . . . . . . . . . . . . . . . . . . . . . . .  minimum (full CCW) 
Range connector . . . . . . . . . . .  500 MHz to 27 GHz except as noted 
Impedance Switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50SZ 
ACQ TIME (rear panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAST 

3. Press 8350A key. Note sweep oscillator display of START and STOP 
frequencies equals the frequency range on the test card. 

Frequency Range 
A .............. -. . 

4. Press 8350A [ai key and enter the previously noted start frequency (If start frequency is 
below 500 MHz use the 10 Hz to 500 MHz counter input connector). If the frequency 
observed on frequency counter is greater than the start frequency rotate 8350A CW control 
counterclockwise until frequency on counter is at or below the specified start frequency. 
Enter the frequency counter reading on the test card step 4. 

5. Enter the previously noted stop frequency. If frequency observed on frequency counter is 
lower than the specified high frequency rotate the 8350A CW control clockwise until the 
frequency counter reading is higher or equals the specified high frequency. Enter the 
frequency counter reading on the test card step 5. 

Frequency Accuracy 

6 .  Check frequency accuracy by setting the CW frequency on the 8350A and recording the 
frequency observed on the frequency counter at the three points on each band as shown on 
the test card step 6.  Follow the sequence of frequencies on the test card to avoid band 
crossover problems. 

Swept Frequency Accuracy 

unter $@&g# (Light on), @@"=, gp&*. Press 8350A ................. >,.>.,, 9 ,..,.%.,A. ... x ............ ..................... 
and set sweep ti msec. 

8. Press 8350A ,then %@!. ............ , Check and record the frequency counter reading 
on the test card step 8. 

. . . . . . .  ........,.. ........................ 
9. Press 8350A .>.A .......................... >: 9 ..@@$@ ?> , .........,...... %..% .... < 7 then $&. ........... .~.,. Check and record the frequency counter reading 

on the test card step 9. 

10. For multiband plug-ins repeat steps 8, and 9 using the start and stop frequencies on test 
card step 10. 

-- .- 
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PERFORMANCE TESTS 

4-13. FREQUENCY RANGE AND ACCURACY TEST (Cont'd) 

Frequency Marker Accuracy 

1 1. Press 8350A; 2 and set sweep time to 105 msec. 

12. Set the markers to the frequencies listed and record the frequency counter readings on the 
test card step 12. 

13. For multiband plug-ins set the start and stop frequencies on the test card step 13 and repeat 
the previousstep with the markers set as shown on the test card step 13. 

Alternate Swept Frequency and Marker Accuracy Test 

OSClLLOSCOPE 

LOW RANGE CRYSTAL DETECTOR 

1 I I ! FREQUENCY COUNTER - - - - - - - - -  -- 
I '<--- FREOUENCY METER --I-) 
I 0 . -  

HIGH RANGE (IF NEEOEDl , 
I m INPUT ! 

Figure 4-2. Alternate Swept Frequency Accuracy Test Setup 

EQUIPMENT: 

Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP83500 series 
Crystal Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8470B 
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5340A 
 oscilloscope . . . . . . . . . . . . . . . . . .  Any general purpose oscilloscope 

such as HP 12224 or 1740A 
Frequency Meters as needed to cover frequency range of plug-in) 

0.96 to 4.2 GHz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 536A 
3.7 to 12.4 GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP537A 

NOTE 

The low frequency limit of the Frequency Meters is 0.96 GHz which limits 
the RF Plug-ins with output frequencies lower than 1 GHz to a swept 
frequency check of 1.00 GHz or using the 5343A. 

4-6 
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Model 8350A Performance Tests 

PERFORMANCE TESTS 

4-13. FREQUENCY RANGE AND ACCURACY TEST (Cont'd) 

7A Connect equipment as shown in Figure 4-2. Use Frequency Meterls necessary to cover the 
high and low frequency range of the installed plug-in. Press 8350A g&#$Ig k 

: ~ ~ : .  ......... 2.2 ey 
then set sweep time to 105 msec. If start frequency displayed is lower than 1 GHz the start 
frequency must be changed to 1 GHZ. Set oscilloscope to A vs. B and MAG XI0 mode. 

To use the frequency meters for swept and marker frequency accuracy 
first calibrate the frequency meters. Calibrate meters by using 'the 
frequency counter to set the 8350A swept CW frequency to each 
frequency listed on the test card steps 8, 9, 10, 12. and 13 then connect 
the oscilloscope and adjust the frequency meter to dip trace. Record 
difference between actual and frequency meter reading. 

8A Adjust frequency meter to move notch on oscilloscope to start frequency. Check and record 
corrected Frequency Meter reading on test card step 8A 

9A Adjust frequency meter to move notch on oscilloscope to Stop Frequency. Check and 
record corrected Frequency Meter reading on test card Step 9. 

10A For multiband plug-ins repeat steps 8 and9 using the start and stop frequencies on test card 
step 10A 

1 l k  Press 8350A 2 set sweep time to 105 msec. 

12A Set the markers to the frequencies listed on the test card. Adjust the frequency meter notch 
over each marker and record the corrected frequency meter reading on the test card step 12. 

13A For multiband plug-ins set the start and stop frequencies on the test card step 13 and repeat 
the previous step with the markers set as shown on the test card step 13. 

4-14. OUTPUT AMPLITUDE TEST 

SPECIFICATION: 

See Performance Test Record Card in section XV of the appropriate plug-in manual for output 
amplitude specifications. 

DESCRIPTION: 

A Power Meter is used to check maximum power and power variations in power meter leveling. 
A Swept Amplitude Analyzer is used to check power variations at maximum leveled power 
internally leveled, power level accuracy, and power sweep. 
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PERFORMANCE TESTS 

4-14. OUTPUT AMPLITUDE TEST (Cont'd) 

SWEPT AMPLITUOE 

ER 

OETECTO R 

SPLITTER 

Figure 4-3. Output Amplitude Test Setup 

EQUIPMENT: 

NOTE 

If a Storage-Normalizer 8750A is not available use a grease pencil t o  
record the detector response on the CRT. 

Plug-in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 432A 
Thermistor Mount.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8478B 
Oscilloscope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 182T 
Swept Amplitude Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8755C 
Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 1664A 
Power Splitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 1667A 
3 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8491B Opt 003 
Storage-Normalizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8750A 

PROCEDURE: 

NOTE 

If oscilloscope wi l l  not synchronize on CRT it may be due t o  the fl MOD 
frequency being set to  1 kHz. To change the frequency t o  27.8 kHz refer t o  
section V l  l l of this manual. 

Scans by ArtekMedia O 2006 



Model 8350A Performance Tests 

PERFORMANCE TESTS 

4-1 4. OUTPUT AMPLITUDE TEST (Cont'd) 

1. Connect equipment as shown in Figure 4-3. Turn on Storage-Normalizer and Swept 
Amplitude Analyzer. Adjust GAIN and REFERENCE POSITION controls as per the 
Amplitude Analyzer manual. Adjust Storage-Normalizer per its operation section to 
match the Swept Amplitude Analyzer using the Network Analyzer card. 

and then engage ;=a#$+& 
........................... )i,.Q ,-.: .:: . . i,..::. on the 8350k Set plug- 

in POWER LEVEL display to specified maximum leveled power and ALC mode to MTR 

3. Adjust power meter CALIBRATION FACTOR to the value on the thermistor mount 
corresponding to the frequency displayed on the 8350k Set power meter RANGE switch 
and adjust plug-in EXTIMTR ALC CAL for a power meter reading 12 dB below plug-in 
displayed power. The 12 dB is due to the following losses: Power Splittel-6 dB, 
At tenua to~3  dB, and MOD=3 dB. 

5. Set amplitude analyzer controls as follows: 

VIDEO FILTER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

CHANNEL 1 
DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
dB1DN.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
VERNIER.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
OFFSET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -00 

CHANNEL 2 
DISPLAY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  All buttons out 

6. Adjust CH 1 REFERENCE LEVEL VERNIER to center trace. Change dB1DN to 0.25 and 
center trace again using REFERENCE VERNIER 

7. Set 8350A controls to: 

SWEEP TIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 sec 
SWEEP TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SINGLE 
Sweep Mode. . . . . . . . . . . . . . . . . .  STARTISTOP(ful1 plug-in range) 
..... .,.. ..... ., ......... : ............ ....,- ..... ...?... ........ ., ................. 

8. ~ n ~ a ~ e $ m  and $ $ .  keys on storage-normalizer. 

Power Meter Leveling 

NOTE 

If plug-in is multiband allow a small discontinuity (typically <0.25 dB) at 
the band switching pointls listed on the test card step 9. 

9. Press 8350A SWEEP TRIGGER ....... : m B  % ........ % ...... - .................... key to start sweep while observing that the 
SWP light goes on. Observe and record power meter peak-to-peak meter fluctuations on 
test record card step 9. 
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PERFORMANCE TESTS 

4-1 4. OUTPUT AMPLITUDE TEST (Cont'd) 

10. To store the observed trace in the 8750A (STORE light off) a trigger signal may be needed. 
To get a trigger signal press the 8350A ~~ key once and wait until the 8750A store 
light goes off. Then press the i-w key again to stop the sweep. 

NOTE 

System irregularties can be checked by exchanging the thermistor and 
detector and sweeping again with the storage-normalizer in INPUT- 
MEM. 

11. Set the following controls: 

Plug-in 
ALC MODE.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INT 

8350A 
SWEEP TIME.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 msec 
SWEEPTRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m. 

: ; g m ,  p,y SWEEP MODE..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x ....... 

Storage-Normalizer ' ' ~ ~ & . $ $ J $ &  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISPLAY. ,;.;... . <z.. 

Plug-in 
Connect power meter to plug-in OUTPUT, turn off i#M@Q'.  .... I..,:;, .................. Adjust 
POWER LEVEL control until power meter reads the specified 
maximum leveled power. ~econnect  attenuator and power splitter to 
plug-in and turn on .I 

Amplitude Analyzer 
Adjust VERNIER until trace (mid-point in frequency sweep) lies on 
the center line. This calibrates center line of Amplitude Analyzer for 
specified maximum leveled absolute power. 

Power Level Accuracy 

12. Press the key on the plug-in then via the 8350A Data Entry keys enter the 
specified maximum leveled output power. Press the :E-F key on the 8350k Check and 
record that the amplitude analyzer peak-to-peak power variations are within the limits 
shown on the test record card step 12. 

Calibrated Range 

key on the plug-in then press the 8350AIdkey to reduce plug- 
mplitude analyzer REFERENCE LEVEL switch setting by 1 

dB. Check and record that peak-to-peak power variations are within the limits shown on 
test record card step 13. Repeat this step for the power levels on the test card to veri& power 
level accuracy over the entire range. 

4-1 0 
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PERFORMANCE TESTS 

4-14. OUTPUT AMPLITUDE TEST (Cont'd) 

14. Press the key on the plug-in then via the 8350A Data Entry keyboard 
enter the maximum specified output power. Switch the REFERENCE LEVEL switch to 
-00 dBm. 

Maximum Internally Leveled Output Power and Variation 

15. Use Power Level controt to,adjust power level such that the minimum power point across 
the sweep lies exactly oh the center line (See example on Figure4-4). The minimum power 
on the full sweep is then at the specified maximum power. Check and record the peak 
power across the whole band on the test record card step 15. 

POWER 
VARIATION ? ,MAXIMUM LEVELED 

POWER REFERENCE 
r 

Figure 4-4. Typical Maximum Leveled Power and Variation 

16. Press 9- o n  the storage-normalizer. Engage the 10 dB/DTV button on the 
amplitude analyzer. 

# 

Power Sweep Check 
.... --- .................. ,..*, :... ......... .:... 

17. P ~ ~ ~ ~ ; : ~ ~ ~ ~ ~  .................... 8350k ~ ~ ~ ~ ~ @ f @ L a = & ~ ~  ........ ... .............. 5 . .  plug-in and adjust power control to the ............ 
value shown on the performance test card step 17. EngagefM-#g-P: and adjust 
POWER control clockwise until the UNLEVELED light turns on. Turn POWER control 
counterclockwise until the unleveled light remains off. Check the POWER SWEEP 
display and amplitude analyzer display to verify the amplitude change from beginning to 
end of sweep is at least the level specified on the test card step 17. 

4-1 5. FREQUENCY STABILITY TEST 

SPECIFICATION: 

See Performance Test Record Card in section TV of the plug-in manual used for Frequency 
Stability specifications. 

DESCRIPTION: 

A frequency counter is used to check frequency change due to line voltage changes, time (10 
minutes), output power level changes, and load impedence changes. 

4-1 1 
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PERFORMANCE TESTS 

4-1 5. FREQUENCY STABILITY TEST (Cont'd) 

ADJUSTABLE AC 
LINE TRANSFDRMER - SWEEP OSCILLATOR RF PLUG-IN 

1 OUTPUT 

20 dB ATTENUATOR 

FREQUENCYCOUNTER 

TO 500 MHz ] ( T O  27 GHz 
1 

ADAPTER bfi ADAPTER 

Figure 4-5. Frequency Change with Line Voltage Change 

EQUIPMENT: 

NOTE 

More than one model number is listed for some test equipment. Use only 
the equipment needed to cover the line voltage used. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RF Plug-in. HP 83500 series 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Counter HP 5343A 

. . . . . . . . . . . . . . . . . . . . . . . .  20 dB Attenuator. HP 8491B Option 020 
. . . . . . . . . . . . . . . . . . . . . .  Adapter. Type-N, male to APC 3.5, female 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Directional Coupler HP 778D 

Adjustable AC Line Transformer and monitor (Select for line voltage 
needed) 

. . . . . . . . . . . . . . . . . . . . . . . . .  100-1 20 volt General Radio W5MTB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 V Monitor RCA WV 120B 

. . . . . . . . . . . . . . . . .  220-240 volt . . . .  :. General Radio W10HM73 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240V Monitor. RCA WV 503A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 dB Attenuator HP 8491B Opt 003 
. . . . . . . . . . . . . . . . . . . .  Adjustable Short. Maury Microwave 1953-2 

PROCEDURE: 

Frequency Change with Line Voltage Change 

1. Connect equipment as shown in Figure 4-5 and set 8350A LINE switch to ON. 
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PERFORMANCE TESTS 

4-1 5. FREQUENCY STABILITY TEST (Cont'd) 

2. Set adjustable line transformer using suitable monitor ................. to the line voltage set on the 8350A 
power module. Press the 8350A !@$@?&$-mi ......... a. ................. and gw ............... key and enter the 8350A 
frequency shown on the test c a r d ' ( ~ r e ~ u e n c ~  Stability Step 2).Rotate frequency counter 
SAMPLE RATE h o b  to HOLD, press ,;= .!mm I : - ,  then rotate the ...... ,,>.,.A. ' 9 . . :  ... !? .... ".*:<.:.:.:.:C.X.:.:.:<.x.. 3 ;,>* ............. >.,,>,,%< s ' 
Frequency Counter SAMPLE RATE knob counter-clockwise back to the normal position. 

Table 4-3. High and Low Line Voltage Selection Table . 

I LOW Line 
Voltage 

1 96. 

- - 

3. Set adjustable line transformer to the low line voltage using suitable monitor which 
corresponds to the selected nominal voltage in Table 4-3. Check and record on the test 
record card step 3 the difference frequency displayed on counter. 

. 

w 

High Line 
Voltage 

4. Set adjustable line transformer using suitable monitor to the high line voltage using 
suitable monitor which corresponds to the selected nominal voltage. Check and record on 
the test record card step 4 the difference frequency displayed on counter. 

Nominal, , 

Line 
Voltage 

Frequency Change with Time (10 minutes) 

220V 

105V 

5. Set adjustable line transformer voltage to nominal. Set Plug-In RF power and CW 
frequency to that shown on test card step 5 (wait one minute for frequency counter and 
oscillator to settle). 

lOOV 240V 

. . , .  

counter SAMPLE RATE h o b  to HOLD, press :=, 
en rotate the Frequency Counter SAMPLE RATE knob counter- 

the normal position. The counter is now indicating frequency change 
with time. 

115/12OV 

126V 

7. Wait 10 minutes while observing frequency count for maximum frequency change and 
record this maximum change on the performance test record card step 7. 

8. If the Plug-in is a multiband unit repeat steps 6 and 7 for the other frequencies shown on the 
test card. 

23 1V.. 

Frequency Change With 10 dB Power Level Change 

25 2V 

9. Set output power and CW frequency as indicated on test record card step 9. 

4-1 3 
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PERFORMANCE TESTS 

4-1 5. FREQUENCY STABILITY TEST (Cont'd) 

10. Rotate the frequency counter SAMPLE RATE knob to HOLD, press I&@, $m&m:, ,:$j&$w 
:,.:.2w:.:.: ... r .... <: .Y.. <..? then rotate the frequency counter SAMPLE RATE knob counter-clockwise 
back to the normal position. Reduce the output power to the level shown on the test card 
(-10 dB) and record the frequency change on the test card step 10. 

11. If the Plug-in is a multiband unit repeat step 10 for the other frequencies shown on the test 
card step 1 1. 

Frequency Change With 3: 1 Load SWR ~ ~ 

SWEEP OSCILLATOR RF PLUG-IN 

1 500 MHz 

OUTPUT AOAPTER 6 
INPUT COUPLED J 

OIRECTIONAL 
COUPLER 1 I I 

ATTENUATOR AOJUSTABLE 
SHORT 

4 I I 
OUTPUT 

Figure 4-6. Frequency Change with 3:l Load S WR Test Setup 

12. Connect equipment as shown in Figure 4-6. Press the 8350A $~~~ key then the 
CW key. 

13. Enter the 8350A display frequency and power noted on the test card (step 13). On counter 
:.:.. '"" ................ .i ........... :,: ,...... < ............... ., ..... ........................... ." 

rotate the SAMPLE RATE knob clockwise to HOLD, press $m iQmm0. jmg+y 
..................... 2 ' .,.. ;;.;:..::..;> .. > ..................... ........ %...A e: ... ::.:.::.:::.<: 9 

then rotate the SAMPLE RATE knob counter-clockwise to the normal position on the 
Frequency Counter. 

14. Adjust the adjustable short through its range while observing the frequency counter for the 
greatest plus and minus frequency change. Check and record the sum of the maximum 
plus and minus frequency change on the test card step 14. 

15. If the Plug-in is a multiband unit the test should be repeated for the other b a n d s  by 
repeating steps 13 and 14. for the other frequencylies on the Plug-in test card. Record on test 
card step 15. 

4-14 
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PERFORMANCE TESTS 

Performance Tests 

4-16. RESIDUAL FM TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of plug-in manual for residual FM 
specification. 

DESCRIPTION: 

RF output signal is displayed on a spectrum analyzer with the option of direct readings using the 
modulation analyzer. Without the modulation analyzer the residual FM is observed on the 
storage display by displaying five superimposed traces. 

SWEEP 
OSCILLATOR RF PLUG-IN 

. .oo 00 orno 0 0 0 0 0  

20 dB 
ATTENUATO R - 

SPECTRUM ANALYZER 
MOOULATION ANALYZER 

.-- 

Figure 4-7. Residual FM Test Setup 

EQUIPM ENT: 

NOTE 

The modulation analyzer listed below is not required for the test. It is 
included to make the test convenient. 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8350A 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8565A 
Modulation Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8901A 
20 dB Attenuator . . . . . . . . . . . . . . . . . . . . . . . .  HP 8491B, Option 020 

PROCEDURE: 

1. Connect equipment as shown in Figure 4-7. 
..." '.......... ..>::... ., ................ ""' ......... 

2. Press 8350A :l&ma,:@@. Enter frequency shown on test card step 2. 

NOTE 

To minimize drift allow 5 minutes before continuing with test. 
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PERFORMANCE TESTS 

4-16. RESIDUAL F M  TEST (Cont'd) 

3. Tune spectrum analyzer to CW frequency set for plug-in. Set spectrum analyzer resolution 
bandwidth to 10 kHz and frequency span per division to 10 kHz while keeping signal 
centered on CRT display. Auto stabilizer should be on. 

4. ' Select spectrum analyzer linear (LIN) amplitude scale and adjust reference level controls 
for a full eight division vertical display. Set scan time per division to 20 msec. 

5. Set spec.&m analyzer sweep trigger to single sweep. Set persistance control fully clockwise 
and erase the trace. Push spectrum analyzer stadreset pushbutton five times within a two 
second interval and store resultant traces on CRT screen. Display should be similar to that 
sho~wn in Figure 4-8. Note the peak-to-peak residual FM across the top of the trace and 
divide it by two to get the peak Record the peak residual FM on the test card step 5. 

6. If plug-in is a multiband unit repeat steps 3,4, and 5 at the frequencylies on the test card 
step 6. 

PEAK -70 - PEAK 
RESIDUAL FM 

With optional Modulation Analyzer 

5A Set spectrum analyzer to 1 MHz bandwidth, and 0 spanwidth. Adjust the spectrum 
analyzer fine frequency control for maximum amplitude. The spectrum analyzer is now 
being used as a down converter only. Set 8901A high pass filter to 50 Hz and low pass filter 
to 15 k ~ ~ .  press 8 9 0 1 ~  ,;m : : - w g a n @ ,  ,;P-+, and :;:- 

.... , .,.......... . 9 :.,A .. ............................... 9 ...,.. ! ... ..........+....................., < .... . ..,.... <. .. r .................... :' ... <4 7 .... . ,... : ............. :,:_...., . 

'!&@l%X$ keys on Modulation Analyzer. Check and record the displayed Residual FM on 
the test card step 5. 

6A If plug-in is a multiband unit, repeat steps 3 , 4 ,  and 5A using the frequencylies on the test 
card step 6. 

4-16 
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PERFORMANCE TESTS 

4-17. SPURIOUS SIGNALS TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of plug-in manual for harmonic and non- 
harmonic spurious signals specifications. 

DESCRIPTION: 

RF output signal from sweep oscillator is displayed on a spectrum analyzer to verify that 
harmonic and non-harmonic spurious signals are at or below the specified level. 

SWEEP RF SPECTRUM ANALYZER 
OSCILLATOR PLUG-IN - ooo I -oDDa p.m.. p. 0 30000 
on gggag aoo 

""' 

. .00 00 080 m 0 0 0 0  D D 

OUTPUT l o d e  n 
ATTENUATOR PUT 

. ..'. - - .  - . .:..- . .--. - .- Figure 4-9. Spurious Signals Test Setup 

EQU I PM ENT: 

RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8565A 
10 dB Attenuator . . . . . . . . . . . . . . . . . . . . . . .  HP 8491 B, Option 010 

PROCEDURE: 

1. Connect equipment as shown in Figure 4-9. 

2. Set controls as follows: 

8565A: 
Set all Normal Settings (controls marked with green) 

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .01- 1.8 
INPUT ATTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB 
REF LEVEL dBm . . . .  Set for same level as plug-in maximum leveled 
power 
FREQUENCY SPAN MODE. . . . . . . . . . . . . . . . . . . .  FULL BAND 

8350A 
Press j - ; w B , ' m ,  and enter the low frequency limit of the 

. . . . . . . . . . .  

plug-in used 

Plug-in 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  maximum specified 
CW FILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
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PERFORMAIVCE TESTS 

4-1 7. SPURIOUS SIGNALS TEST (Cont'd) 

NOTE 

The spectrum analyzer originates some mixing products that may appear 
on the display. If a signal is in question, increase the spectrum analyzer 
input attenuation by 10 dB, note if signal decreases in amplitude by 10 dB, 
then return the attenuator to the original position. I f  the signal in question 
comes from an external source, it wil l  change by 10 dB. If the signal in 
question originates in the spectrum analyzer, the level wil l  either change 
by greater or less than 10 dB or may not change at all. 

The 8350A CW control when being rotated may generate some noise 
spikes. 

If a spurious signal is found that appears out of specifications check the 
fundamental signal amplitudeto ensure it is at maximum specified power. 
Then check spurious level by subsituting a known amplitude signal on the 
spectrum analyzer. 

3. Adjust the 8350A CW control through the entire range of the RF plug-in and check for 
harmonic and non-harmonic spurious signals. The specifications for harmonic and non- 
harmonic signals are on the performance test record card step 3. 

4. Change the spectrum analyzer to each of the next higher frequency bands and repeat the 
previous step. 

4-18. OUTPUT VSWR TEST 

SPEC1 FICATION: 

See Performance Test Record Card in section IV of plug-in manual for output VSWR 
specifications. 

DESCRIPTION: 

The RF Output signal is measured using a directional coupler, crystal detector, and 
oscilloscope. The signal at the oscilloscope contains (1) the incident signal from the oscillator, 
and (2) the reflected signal. The reflected signal is developed as follows: The incident signal 
travels down the 20 cm air lines (2 to 18 GHz) or 3 to 6 metres of coaxial cable (.01 to 2 GHz), 
encounters the open end, and is reflected back to the source. If the reflected signal at the RF 
OUTPUT connector encounters a perfect 50-ohm source match, no signal is reflected back 
However, the greater the mismatch, the greater the reflected signal. This reflected signal either 
adds to or subtracts from the incident signal. This variation is displayed on the oscilloscope. 
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PERFORMANCE TESTS 

4-18. OUTPUT VSWR TEST (Cont'd) 

SWEEP 
OSCILLATOR RF PLUG-IN 

OUT CRYSTAL 
DETECT0 R 

1-y 5OS2CABLE 
3 to 6 METERSIlOto 20 f e d  LONG 

- ,  

OSCl LLATOR 
/ 

OlRECTlONAL 
COUPLER 
0.10 TO 2.0 GHz 

SWEEP R F 

20 crn 20 cm 
AIRLINE AIRLINE ADAPTER 

DIRECTIONAL 
COUPLER 
1.7 TO 12.4 GHz 

CRYSTAL 
OETECTOR COUPLED INPUT 1 

Figure 4-1 I .  High Frequency Output VS W R  Test Setup 
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PERFORMANCE TESTS 

4-1 8. OUTPUT VSWR TEST (Cont'd) 

EQUIPMENT: 

RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Oscilloscope . . . . . . . . . . . . . . . . . .  Any general purpose oscilloscope 

such as HP 1222A or 1740A 
Crystal Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  423B 
Directional couplers 

0.10 to 2 GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 778D 
1.7 to 12.4 GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 779D 

Cable 
0.01 to 2 GHz..  . . . . . . .  3 to 6 metres(l0 to 20 feet) see Table 4-3 
2 to 18 . . . . . . . . . . . . . . .  HP 11567A 20-cm Air Lines (2 required) 

Adapter APC-7 to Type-N male . . . . . . . . . . . . . . . . . . .  HP 11525AC 

PROCEDURE: 

Low Frequency Output VSWR Test 

NOTE - P; . t --; 
A single section of 3 to 6 metre (10 to 20 feet) 50-ohm cable is required to 
avoid mismatch of connector when performing the low frequency VSWR 
test. 

1. If the specified output frequency range of the plug-in under test is lower than 2 GHz 
connect equipment as shown in Figure 4-10 if not go to step 7. 

3. Adjust POWER level control on plug-in for an maximum output power of -25 millvolts 
peak trace on oscilloscope display in order to keep crystal in square law output range. 

4. Select several points on trace and calculate V MAX/V MIN (see Figure 4-12). 

25 mV MAX 

Figure 4-12. Typical Low Frequency Swept VSWR Measurement 

4-20 
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Performance Tests 

4-18. OUTPUT VSWR TEST (Cont'd) 

5. Determine the loss at selected frequency of the length of coaxial cable (between coupler 
end and cable open end), using manufacturer's specifications for loss/foot. (Refer to Table 
4-4.) 

6. Convert V MAWV MIN ratio noted in step 5 into sourch match SWR, using Figure 4-13 
and the cable loss calculated in step 5. The SWR should be less than noted on the 
performance test card step 6. 

High Frequency Output VSWR Test 

7. Connect equipment as shown in Figure 4-1 1. 

9. Adjust POWER control on plug-in for a maximum output power of -25 millivolts peak 
trace on oscilloscope display in order to keep crystal in square law output range. 

10. Select points on trace where V MAXfV MIN appear to have greatest separation and 
calculate V MAXN MIN for each point. 

11. ConvertgreatestV MAXNMIN ratio noted in step 10 into source match SWRusing Figure 
4-13 on the 0 dB loss line. The SWR should be less than noted on the performance test 
record card step 11. 

Table 4-4. Loss in Coaxial Cable 
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RG 
Cable 
Type 

5 8/U 
98/U 
5 5 A/U 
58A/U 
58C/U 
177/U 
2 12/U 
2 13/U 
7 14/U 
2 15/U 
2 1 7/U 
2 18/U 
2 19/U 
220/U 
22 1 /U 
223/U 
224/U 

Attenuation (dB1100 ft.) at Selected Frequency 

0.1 GHz 

2.4 
2.3 
4.8 
6.2 
6.2 
0.95 
2.3 
2.1 
2.3 
2.1 
1.5 
0.95 
0.95 
0.69 
0.69 
4.8 
1.5 

0.2 GHz 

3.6 
3.3 
7.0 
9.2 
9.2 
1.5 
3.6 
3.1 
3 . 3  
3.1 
2.3 
1.5 
1.5 
1.12 
1.12 
7 .0  
2.3 

0.4 GHz 

5.2 
5.2 

10.5 
14.0 
14.0 
2.4 
5.2 
5.0 
5.2 
5 .0  
3.5 
2.4 
2.4 
1.85 
1.85 

10.5 
3.5 

0.6 GHz 

6.6 
6.5 

13.0 
17.5 
17.5 
3.2 
6.6 
6.5 
6.5 
6.5 
3 .4  
3.2 
3.2 - 
- 
13.0 
4.4 

1 GHz 

8.8 
9 .0  

17.0 
23.5 
23.5 

4.5 
8.8 
8.8 
9.0 
8.8 
6.0 
3.5 
4.5 
3.6 
3.6 

17.0 
6.0 

3 GHz 

16.7 
17.0 
32.0 
45.0 
35.0 

9.5 
16.7 
17.5 
17.0 
16.7 
11.7 
9 .5  
9.5 
7.7 
7.7 

32.0 
11.7 
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Model 8350A 

0 dB LOSS 

1.0 dB LOSS 

2.0 dB LOSS 

- 
- - - 3.0 dB LOSS 

- - 
- 4.0 dB LOSS 
- 
- 
- 
- 
- 

1 .OO 1.25 1.50 1.75 2.00 2.25 2.50 2.75 

SOURCE M A T C H  SWR 

Figure 4-13. Conversion of Oscilloscope Trace to Source Match SWR 
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PERFORMANCE TESTS 

4-19. RESIDUAL AM 

SPEC1 FICATION: 

See Performance Test Record Card in section IV of plug-in manual for Residual AM 
specification. 

DESCRIPTION: 

The RF Output signal from RF Plug-in is amplitude modulated with square wave from the 
8350A This modulated signal is used to establish a reference on the RMS voltmeter that is 9 dB 
below actual camer signal. The 9 dB reduction occurs because of voltmeter response to square 
wave and square-law response of crystal detector. Modulation is then removed and magnitude 
of Residual AM component is measured with respect to established reference. 

SWEEP R F 
OSCILLATOR PLUG-IN , . 

ATTENUATOR 
CRYSTAL 

DETECTOR 

RMS 
VOLTMETER 

CABLE 
L 

- - 

.-a 

Figure 4-14. Residual AM Test Setup 

EQUIPMENT: 

RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RMS Voltmeter. HP 3400A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crystal Detector HP 423B 

Attenuator.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Refer to PROCEDURE 
60 cm (24 in) cable 
(Limits bandwidth to 
approximately 100 kHz). . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP11170B 

.- -- . . . . . . . . .  - . 
PROCEDURE: 

1. Connect equipment as shown in Figure 4-14 using a 20 dB attenuator. 
........ :.: ..,.: ........................... : .... >.. :.;i..:i-.i'. ............ ::.: ....................... .:.x$j. 1.. . .::: ..... ::::: ... :.: .....y,...... .......... :... .... y .A"............ :,: 

2. Press ......... ' j m p . .  k ................................... 3: ... :.?.: ... :.;..;.::.:.: .:,:.. !...? 7 $iW .................. 2 9  engage ;fl&QB (1 or 27.8 kHz), disengage .................. 
BLANK. 

NOTE 

A 4 1  dB decrease in the RMS voltmeter indication corresponds to a 50-dB 
reduction in signal level. A correction factor of 9 dB is added because of 
the RMS voltmeter response to a square wave and the square-law 
response of the crystal detector. 
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PERFORMANCE TESTS 

4-19. RESIDUAL AM (Cont'd) 

3. Enter frequency and power shown on test card step 3. 

4. Vary attenuation using 3 dB, 6 dB, and 10 dB attenuators until reading on RMS voltmeter is 
-28 dB f 3 dB. Note voltmeter reading. 

*, , ''<.X.:..**y,:?<..:<{ 

5. ~ i s e n ~ a ~ e a % i X k .  Change RMS voltmeter range switch to obtain an on-scale 
indication. Calculate the difference between this reading and the indication noted in step 4. j 
Add 9 dB to compensate for square-law inequities, and record this number on the test' 
record card step 5. 

.. 
6. Engage . If plug-in is a multiband unit repeat steps 4 and 5 for frequency/ies 

shown on test card step 6. 

4-20. EXTERNAL FREQUENCY MODULATION TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of plug-in manual for External FM deviation 
specifications. 

DESCRIPTION: 

The RF Output is modulated with an external signal at 100 Hz, 1 MHz, 2 MHz and 10 MHz. The 
100 Hz deviation is measured directly on a spectrum analyzer. The deviation at the higher 
frequencies is found by using a delay line discriminator to observe an increase in the 
modulation on an oscilloscope until distortion is observed. This frequency change is measured 
on a frequency counter. 

SPECTRUM A N A L Y Z E R  SWEEP R F 
OSCILLATOR PLUG-IN 

/' \ FUNCTION 

I """ 
INPUT 

Figure 4-1 5. I00 Hz External Frequency Modulation Test Setup 

EXT 
GENERATOR 

FM 
~ m o s m ~ m m ~ ~ ~ ~ ~ ~ ~ ~ m  - 
G)Oo0 o p a o o  O 0  

I ooo 
P.o: .o. ' 0  8 8888 
000 00 0Q0 rn 000 . . 0 0  00 000 0 0000 -- 
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Model 8350A Performance Tests 

PERFORMANCE TESTS 

4-20. EXTERNAL FREQUENCY MODULATION TEST (Cont'd) 

EQUIPMENT: 

R F  Plug-in.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8565A 
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5343A 
Function Generator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 33 12A 
Oscilloscope . . . . . . . . . . . . . . . . . .  Any general purpose oscilloscope 

such as HP 1222A* or 1740A 
10 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8491 B, Opt. 010 
Power Splitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 1667A 
Delay Line Discriminator . . . . . . . . . . . . . . . . . . . . . .  (See Figure 1-3) 

*Add a 500 load and BNC Tee to each oscilloscope input 

PROCEDURE: 

100 Hz Modulation 

1. Ensure that modulation sensitivity is set to -20 MHzIvolt and modulation coupling to DC. 
Refer to section 111 of the plug-in manual for information on FM switch position. Connect 
equipment as shown in Figure 4-15. 

............ ................................ .................. ............................ , u- 

2. Press 8350A !mmpm, im and disengage the ;@mEw-& . . . .  -kiy. Disenoage 
............... ....... .............. ........... I. : c 0 

R F  plug-in $@%f$-% key. Center fundamental signal on spectrum analyzer CRT 
display. Set function generator frequency to 100 Hz sinewave and amplitude to full 
counterclockwise. Adjust function generator amplitude control slowly clockwise while 
monitoring display on spectrum analyzer. Deviation from center line should be 
symmetrical at first then become non-symmetrical as deviation increases. 

3. Note point at which deviation becomes non-symmetrical. Record the highest symmetrical 
observed deviation frequency on the test card step 3. 

4. Turn 8350A LINE switch to off. Remove RF plug-in and switch modulation coupling to 
cross-over (refer to plug-in manual section III). Install the RF plug-in and turn the 8350A 
LINE switch to on. Then repeat steps 2 and 3 and record the deviation on test card step 4. 

>lo0 Hz FM Modulation 
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PERFORMANCE TESTS 
- - 

4-20. EXTERNAL FREQUENCY MODULATION TEST (Cont'd) 

OSCILLOSCOPE 

SWEEP R F  
O S C I L L A T O R  P L U G - I N  

OUTPUT I f :",' 

F U N C T I O N  
G E N E R A T O R  
n 

I v P-P I I 

POWER 
S P L I T T E R  D E L A Y  

O l S C R l M l N A T O R  
INPUT 

10 dB OUTPUT 
A T T E N U A T O R  

Figure 4-1 6. >I OOHz Frequency Modulation Test Setup 

5. Set function generator frequency to21 MHz. Set both oscilloscope inputs to 50SZ. 

6. Set function generator output amplitude to 0.1 volt p-p output. Connect equipment as 
shown in Figure 4-16 with function generator output not connected Adjust CW and CW 
VERNIER for a delay line discriminator output of '0' volts as observed on oscilloscope. 
Note frequency counter reading on test card step 6. 

7. Connect function generator output to 8350A FM INPUT (rear panel) and adjust 
oscilloscope for a clear display of the function generator sinewave. 

8. Increase the function generator output amplitude until the deviation becomes non- 
symmetrical or distorted. Use oscilloscope B input to monitor function generator output. If 
the output is offset the test is invalid 

9. Mark peak of sinewave on oscilloscope with grease pencil. Remove function generator 
output from FM INPUT and adjust CWICW VERNIER to the grease pencil mark 
Calculate the difference between the present frequency counter reading and the previous 
reading (step 6). Record on the test card step 9. 

10. Set the function generator to 2 MHz then 10 MHz repeating steps 6 through 9 for each 
frequency and record the results on the test card step 10. 

11. Change mode of plug-in modulation coupling and repeat steps 6 through 10. Record the 
results on the test card step 11. 
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PERFORMANCE TESTS 

4-21. F M  FREQUENCY RESPONSE TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of plug-in manual for FM Response 
specifications. 

DESCRIPTION: 

FM deviation of the RF Plug-in is compared to a known voltage reference using a delay line 
discriminator, and the difference is measured with an oscilloscope. Since the oscilloscope is 
calibrated so that four major divisions are equal to 100 percent, each minor division is equal to 5 
percent. A difference of +41, -29 percent is approximately equal to f 3 dB, and a difference of + 18, - 16 percent is approximately equal to f1 .5  dB. 

SWEEP R F 
O S C I L L A T O R  

G E N E R A T O R  
p,o,.,o, . O  0 0 0 0 0  -...m EXT 

"V., ......... s " n m ~ " e m o n  -1 F M  , {TI : " ,  I a ,, 9 ,, 

OUTPUT SORVp-p MOO - - 

INPUT Lr 
I F  OUTPUT 

D E L A Y  

D I S C R I M I N A T O R  

Figure 4-1 7. FM Frequency Response Test Setup 

EQU I P M  ENT: 

RF Plug-in.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 83500 series 
Oscilloscope . . . . . . . . . . . . . . . . . .  Any general purpose oscilloscope 

such as HP 1222A* or 1740A 
Function Generator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 33 12A 
Delay Line Discriminator. . . . . . . . . . . . . . . . . . . . . .  (See Figure 1-3) 

*Add a 50n load and BNC Tee to oscilloscope Channel A input 

PROCEDURE: 
..... \ .... '>.. ... ') ............................ 

1. Connect equipment as shown in Figure 4-1 7. ..................... Press 8350A ; ; ~ ~ # ~ ~ ,  ............................ ,.... .................... $m and 
disengage &-, and plug-in gwmmg. ,..... 
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PERFORMANCE TESTS 

4-21. F M  FREQUENCY RESPONSE TEST (Cont'd) 

2. Set controls as follows: 

Oscilloscope 
CHAN A 

VOLTSIDIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O.O2(CAL) 
Input.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50fl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mode.. A vs. B 
CHAN B voltsIDlV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

.. - 

Function Generator: 
RANGE Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
FREQUENCY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUNCTION .\I 

OFFSET.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
SYM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CAL 
MODULATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SWP 
SWP START . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fully counterclockwise 
RANGE Hz VERNIER.. . . . . . . . . . . . . . . . . . . . . . . . . . .  Best display 

3. Adjust the oscilloscope with GND reference switched in for a trace on center line then reset 
oscilloscope to 50fl input Connect the function generator output to Channel A and adjust 
output for 100 mv peak-to-peak on CRT. Reconnect the equipment as shown in Figure 4- 
17. Check GND reference on oscilloscope. Return oscilloscope to 50n input Adjust CW 
and CW Vernier control to center trace on CRT. 

4. Set Oscilloscope Channel AVoltsIDIV to .005 (CAL). Adjust the oscilloscope CAL control 
for a four-division discriminator output display on the oscilloscope. 

5. Vary function generator frequency from 0.1 Hz to 2 MHz. Record maximum amplitude 
deviations of trace on the performance test record card step 5. 

4-22. A M  ON/OFF RATIO AND SQUARE WAVE SYMMETRY TEST 

SPECIFICATION: 

See Performance Test Record Card in section IV of plug-in manual for AM onloff ratio and 
square wave symmetry specifications. 

DESCRIPTION: 

The AM ONIOFF ratio is checked on the amplitude axis of a video triggered spectrum analyzer 
display. The symmetry is checked by calculating the onloff time ratio on the frequency axis. 
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PERFORMANCE TESTS 

4-22. AM ON/OFF RATIO AND SQUARE WAVE SYMMETRY TEST (Cont'd) 

SWEEP RF SPECTRUM ANALYZER 

OSCILLATOR PLUG.IN 

- . . - .- -. - - -- 
4-18. AM ON/OFF Ratio and Square Wave Symmetry Test Setup 

EQUIPMENT: 

RF Plug-in.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  HP 83500 series 
10 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8491B, Opt 010 
Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8565A 

PROCEDURE: 
..................... .......... ..x< ........... ,,,,, ........................... ..; ........ 

1. Connect equipment as shown in Figure 4-18. Press 8350A 3jZ@@m:ms, 2-i and 
engage -Q@sm,. A<.: .<... X..S ., .................... Set 8350A frequency as shown on test card step 1. Set plug-in to 
maximum rated output power. 

2. Set controls as follows: 

8565A: 
Set all Normal Settings (controls marked with green) 

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . .  To cover CW set 
INPUT ATTENUATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB 
REFERENCE LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dBm 
FREQUENCY SPAN MODE . . . . . . . . . . . . . . . . . . . .  ZERO SPAN 
SWEEP TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VIDEO 
RESOLUTION BW.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 MHz 
AUTO STABILIZER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
SWEEP TIME/DIV. . . . . . . . . . . . . . . . . . . . . . . . . .  .1 msec for 1 kHz 

5 psec for 27.8 kHz 

3. Adjust spectrum analyzer TUNING control to observe signal on CRT. Adjust 
REFERENCE LEVEL to set signal on top trace. Record AM ON/OFF ratio on test card 
step 3. 

4. Record the symmetry of the observed signal on the test card step 4. 

5. Set CW frequency as indicated on test record card step 5. Repeat steps 3 and 4 and record 
results on test record card steps 5. 
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PERFORMANCE TESTS 

4-23. STEP AlTENUATOR ACCURACY TEST (OPTION 002) 

SPECIFICATION: 

If plug-in is Option 002 see Performance Test Record Card in section N of plug-in manual for 
Attenuator Accuracy specifications. 

DESCRIPTION: 

The plug-in RF output is compared to a specially calibrated attenuator and displayed on a 
spectrum analyzer. 

C 

SWEEP RF 
OSCILLATOR PLUG-IN 

SPECTRUM ANALYZER 

STEP 
ATTENUATOR 
OPT 890 

Figure 4-19. Attenuator Accuracy Test Setup 

EQUIPMENT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RF Plug-in.. HP 83500 series 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Step Attenuator HP 8495A Opt 890 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectrum Analyzer HP 8565A 

PROCEDURE: 

NOTE 

Frequency may be set to any value listed on Calibration Report within 
Plug-in frequency. Use Calibration Report data for frequency of plug-in 
output. 

......................................... 
1. Connect equipment as shown in Figure 4- 19. Press 8350A $ ~ ~ : i ~ ~  ..... .\.. ............ .< ............. ,!mi. Enter 

the frequency and power level shown on the test card step 1. 

2. Set controls as follows: 

Step Attenuator 
. . . . . . . . . . . . . . . . . .  ATTENUATION As shown on test card step 4 

4-3 0 
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PERFORMANCE TESTS 

4-23. STEP ATTEN UATOR ACCURACY TEST (OPTION 002) (Cont'd) 

Spectrum Analyzer 
Set all normal settings (controls marked with green) 

INPUT ATTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB 
REFERENCE LEVEL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -50 dBm 
RESOLUTION BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . .  1 MHz 
FREQUENCY SPAN/DIV.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 MHz 
FREQUENCY SPAN MODE.. . . . . . . . . . . . . . . . . . .  FULL BAND 
VIDEO FILTER. . . . . . . . . . . . . . . . . . . . . . . . . . .  Adjust as necessary 
FREQUENCY BAND . . . . . . . .  Select to cover frequency in step 1 

3. Press 8350A & J l % @ F F M ,  'R.:S@X., i,, @, and @64'@%. 

4. Record the actual Attenuation values listed on the calibration report (Option 890) at the 
frequency and the seven attenuation steps used. Calculate the variation from 10 dB 
between adjacent attenuator settings (example: Calibration report lists 30.15 for the 30 dB 
attenuator setting and 39.95 for the 40 dB attenuator setting. The variation from the set 10 
dB change is 0.2 dB.) Enter the values in the appropriate places on the test card. 

5. Adjust spectrum analyzer TUNING control to center notch on sweep oscillator output 
signal. Reduce spectrum analyzer FREQUENCY SPAN/DIV to .2 MHz and recenter 
TUNING control. Press FREQUENCY SPAN MODE ZERO SPAN key and adjust 
FINE TUNING to peak signal on spectrum analyzer display. Adjust spectrum analyzer 
REFERENCE LEVEL VERNIER for a trace at the center gradicule line. Press 1 dB/DIV 
and recenter trace. 

6.  Press the 8350Aid key and decrease the reference attenuation by 10 dB. 

7. Record the power level change observed on the spectrum analyzer display (be sure to 
designate the direction of the change: +-) and add it to thevariationvalue recorded in step 
4. 

8. Record this sum on the test record card then repeat steps 6 and 7 for the other attenuation 
values. 
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SECTION V 
ADJUSTMENTS 

5-1. INTRODUCTION 

5-2. This section provides adjustment proce- 
dures for the Model 8350A Sweep Oscillator. 
These procedures should not be performed as 
routine maintenance but should be used (1) after 
replacement of a part or component, or (2) when 
performance tests show that the specifications of 
Table 1-1 cannot be met. Table 5-1 lists all of the 
adjustments by reference designation, adjustment 
name, adjustment paragraph, performance test 
paragraph, and description. Each procedure 
includes a test setup illustration and one or more 
adjustment location illustrations. 

NOTE 

Allow the 8350A Sweep Oscillator to 
warm up for 30  minutes prior to making 
any adjustments. 

5-3. SAFETY CONS1 DERATIONS 

5-4. Although this instrument has been designed 
in accordance with international safety standards, 
this manual contains information. cautions, and 
warnings which must be followed to ensure safe 
operation and to retain the instrument in safe 
condition. Service and adjustments should be 
performed only by a skilled person who is aware of 
the hazard involved. 

Adjustments in this section are performed 
with power supplied to the instrument 
while protective covers are removed. 
There are voltages at points in the instru- 
ment which can, if contacted, cause 
personal injury. Be extremely careful. 
Adjustments should be performed only by 
a skilled person who is aware of the 
hazard involved. 

Capacitors inside the instrument may still 
be charged, even if the instrument has 
been disconnected from its power supply 
source. 

Use a non-metallic adjustment tool when- 
ever possible. 

5-5. EQUIPMENT REQUIRED 

5-6. Table 1-4 lists the equipment required for 
the adjustment procedures. If the test equipment 
recommended is not available, other equipment 
may be used if its performance meets the Critical 
Specifications listed in Table 1-4. The specific 
equipment required for each adjustment is refer- 
enced in each procedure. 

5-7. FACTORY-SELECT COMPONENTS 

5-8. Table 5-2 contains a list of factory-selected 
components that include the reference desig- 
nation, the related performance test, the allowable 
range of values, and the basis of selection. 
Nominal values are given for the factory-selected 
components, designated by an asterisk (*), on the 
schematic diagram and in the replaceable parts 
list. HP Part Numbers for selected values are given 
in Table 5-3. Check Digit information is given as 
an ordering convenience. 

5-9. RELATED ADJUSTMENTS 

5-10. Interactive adjustments are noted in the 
adjustment procedures. Table 5-4 indicates. by 
paragraph numbers, the adjustments that must be 
performed if an assembly has been repaired or 
replaced or if an adjustment has been made on an 
assembly. Table 5-5 lists the adjustment pro- 
cedures included in this section. 
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Table 5-1. Adjr~stable Components 

5-2 
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Description 

Sets low end of band frequency accuracy 
(OFFSET) in aF sweep mode. 

Sets frequency accuracy (GAIN) in AF sweep 
mode for AF settings <1/8 and >1/64 of 
RF  plug-in band. 

Sets frequency accuracy ( G m )  in AF sweep 
mode for AF settings <1/64 of RF plug-in 
band. 

Sets symmetry (GAIN) of VERNIER control 
at low end of VERNIER range. 

Sets high end of band frequency accuracy 
(GAIN) in AF sweep mode for AF settings 
>1/8 of RF plug-in band. 

Sets frequency accuracy (GAIN) in CW sweep 
mode. 

Sets marker frequency accuracy (GAIN). 

Sets symmetry (OFFSET) of VERNIER at high 
end of VERNIER range. 

Adjusts t lOV REF DAC power supply. 

Sets sweep time accuracy for sweep times 
<1 second. 

Sets sweep time accuracy for sweep times from 
1 second to 100 seconds. 

Sets sweep ramp accuracy in MANual sweep 
mode. 

Sers internal AM 27.5/1 kHz oscillator 
frequency accuracy. 

Adjusts t2OV REG power supply 

Adjusts -lOV REG power supply 

Adjusrs -40V REG power supply 

Adjusts airflow detection circuit temperature 
threshold. 

Adjustment 
Paragraph 

5-19 

5-19 

5-19 

5-19 

5-19 

5-19 

5-20 

5-19 

5-14 

5-15 

5-15 

5-16 

5-18 

5-1 1 

5-1 1 

5-1 1 

5-11 

Reference 
Designation 

A4R2 

A4R15 

A4R18 

A4R32 

A4 R2 5 

A4 R2 7 

A4R28 

A4R44 

A4R5 9 

A5 R2 

A5 R25 

A5R43 

ASRS 1 

A7R10 

A7R2 1 

A7R39 

A7R58 

Adjustment 
Name 

AF OFFSET 

a F 2  

AF3 

VERNIER 

a F l  

CW 

MKR 

CW OFFSET 

t 1 0 V  REF 

10 mSEC 

1 SEC 

MANUAL 

SQLJARE WAVE 

t2OV 

-lOV 

-4OV 

N R F L O  W BAL 
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Table 5-3.  factor,^ Select Components 

Table 5-3. HP Part Numbers o f  Standard Valzte Replacement Components 

Reference 
Designator 

A5R70 

A7R76 

5 -3 
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RESISTORS 
RANGE: 10 to 1.47M Ohms 
TYPE: Fixed-Film 
WATTAGE: 0.5 a t  1 2 5 ' ~  I I 

TOLERANCE: -+I% 

Basis of Selection 

Selected to set the retrace time for a 10 ms sweep to 
insure repetitive sweeps on LINE SWEEP TRIGGER. 

Selected to set the output voltage level of the +5VB 
power supply under a no load condition. 

Adjustinent 
Paragraph 

5-17 

5-13 

Allowable 
Range of Values 

not critical 

not critical 

HP Part 
Number 

Value 
(9.) 

C 
D 

C 
D 

2 
5 
0 
5 
2 
9 
0 
7 
7 
1 
0 
8 
9 
5 
6 
9 
7 
3 
8 
4 
9 
7 
0 
4 
1 
8 
8 
5 

HP Part 
Number 

Value 
(9) 

3 
2 

C 
0 

l lOK 0757-0859 0698-3348 
0757-0833 

Value 
(a) 

121 K 
133K 
117K 
162K 
178K 
196K 
215K 
237K 
261K 
287K 
316K 

1.64K 
51 lK 

Value 
(R) 

0757-0860 
0757-0310 
0698-31 75 
0757-0130 
0757-0129 
0757-0063 
0757-0127 
0698-3424 
0757-0064 
0757-0154 
0698-3435 

0 
8 

HP Part 
Number 

HP Part 
Number 

5 . 6  
6.19K 
6.81 K 
7.5OK 
8.25K 
9.09K 
10.OK 
12.IK 
I3.3K 
14.7K 
16.3K 
17.8K 
19.6K 

10.0 
11.0 

C 
D 

0757-0834 , 3 
0757-0196 0 
0757-0835 1 

348K ' 0757-0105 
383K / 0757-0133 
122K ! 0757-0134 
464K ' 0698-3426 
51 lK 0757-0135 
362K - 1 0757-0868 
619K I 0757-0136 
681 K 0757-0869 
750K 1 0757-0137 
825K 0757-0870 
909K 0757-01 38 
I M  1 0757-0059 

5 
7 
I 
2 
3 
4 
7 
9 
0 
1 
1 
2 
3 

115 
237 

0757-0836 
0757-0837 
0757-0838 
0757-0839 
0757-0841 
0698-3413 
0698-3414 
0757-0844 
0698-0025 

1.1M 
I 
l.33M 
1.17M 

0698-3401 
0698-3 102 

12.1 
13.3 
14.7 
16.2 
17.8 
19.6 
21 5 
23 7 
26.1 
28.7 
31.6 
34.8 
38.3 

0757-0984 
0575-0985 

5 
6 
7 
8 
3 
1 
5 
5 
8 

0757-0139 
0757-0871 
0757-0194 
0698-3464 

3 
5 
7 
8 
5 
9 
0 
1 
6 
7 
8 

261 
287 
3 16 
348 
383 
422 
464 
511 
562 
619 
681 
750 
825 

4 
5 

0698-3415 ' 6 
215K 0698-3416 7 
23.7K 0698-341 7 
2 6 . l K ~ O 6 9 8 - 3 4 1 8  

I 

0757-1 090 
0757-1092 
0698-3402 
0698-3403 
0698-3404 
0698-3405 
0698-0090 
0757-0814 
0757-0815 
0757-0158 
0757-0816 
0757-0817 
0757-0818 

42.2 
16.4 
51.1 
56.2 
61.9 
68.1 
75.0 
82.5 
90.0 
100 
l lo  

0757-0986 

28.7K 

909 
I .OOK 
l .lOK 
1 .21 K 
l.33K 
1.47K 
1.62K 
1.78K 
1.96K 
2.15K 
I.37K 

6 

0757-0819 
0757-0159 
0757-0820 
0757-082 1 
0698-3406 
0757-1078 
0757-0873 
0698-0089 
0698-3407 
0698-3408 
0698-3409 

121 
133 
147 
162 
178 
196 

0698-3397 
0698-3398 
0757-1000 
0757-1001 
0757-1002 
0757-0794 
0757-0795 
0757-0796 
0757-0797 
0757-0198 
0757-0798 

0698-3103 

2.6 1 K 
2.87K 
3.16K 
3.18K 
3.83K 
4.23,K 

3 
4 
7 
8 
9 
4 
5 
6 
7 
2 
8 

0757-0001 
0698-3388 
0757-0989 
0698-3389 
0698-3390 
0698-3391 
0698-3392 
0757-0003 
0698-3393 
0698-3394 
0698-3395 
0698-3396 

9 

1 6 
1 
9 
3 
6 
7 
8 
8 
9 
0 
1 
1 

0757-0799 
0698-3399 
0698-3400 
0757-0802 
0698-3334 
0757-1060 

0 
3 
1 
5 
6 

3 1.6K 1 0698-3419 
34.8K 1 0698-3420 

9 
5 
9 
5 
8 
9 

38.3K 
12.2K 
46.3K 

0698-0024 7 

1 0698-3421 
0698-3422 
0698-3423 

5 l . lK  
56.2K 
61.9K 
68.1 K 
75.OK 
8?.5K 
90.9K 
IOOK 

0698-3 l O l  
0698-3410 
0698-341 1 
0698-341 2 
0698-3346 

7 
1 
3 - 
3 
2 

0757-0853 6 
0757-0854 
0757-0309 
0757-0855 
0757-0856 
0757-0857 
0757-0858 
0757-0367 

' 7 
7 
8 
9 
0 
1 
7 



Adjustments Model 8350A 

Table 3-4. Related Adjr~stments 

Table 5-5. Adjt~stmerlts 

Assembly Changed 
or Repaired 

ADJUSTMENTS 

Related Assemblies 

A 1 

A2 

A3 
A3A1 

A4. A5 

A6, A7 

A6, A7 

A7 

4 8 

A1 

A2 

.A 3 

A3A1 

A4 

A5 

A6 

A7 
A8 

Paragraph 

5-1 1 

5-12 

5-1 3 

5-14 

5-15 

5-16 

5-17 

5-1 8 

5- 19 

5-20 

5-11. +20V, -40V, AND -lOV POWER SUPPLY ADJUSTMENTS 

Perform the Following 
Paragraph Number 

None 
None 
None 
None 

5-14, 5-16, 5-19, 5-20 
5-14, 5-15, 5-16, 5-17, 5-18 

5-1 I ,  5-12. 5-13 

5-1 1 ,  5-12, 5-13 

None 

Front Panel 
Front Panel Interface 
Microprocessor 
PROM 
Scaling and Marker 
Sweep Generator 
Rectifier 
Regulator 
HP-IB tnterface 

Adjustment 

+20V, -40V, AND - 10V POWER SUPPLY ADJUSTMENTS 
AIRFLOW DETECTOR ADJUSTMENT 
+5VB POWER SUPPLY ADJUSTMENT 
+ 10V REF DAC POWER SUPPLY ADJUSTMENT 
SWEEP TIME ADJUSTNENTS 
MANUAL SWEEP ADJUST?vlENT 
SWEEP RETRACE TIME ADJUSTMENTS 
28.811 kHz OSCILLATOR ADJUSTMENT 
FREQUENCY CONTROL ADJUSTMENTS 
MARKER DAC ADJUSTMENT 

REFERENCE: 

A7 Regulator 

DESCRIPTION: 

The +20V, -4OV, and - 10V power supplies are adjusted under load for the proper voltage levels 
with an HP 83500 Series RF plug-in or HP 11869A RF Plug-in Adapter installed. 

5-4 
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Model 8350A Adjustments 

ADJUSTMENTS 

5-1 1. +20V, -40V, and - lOV POWER SUPPLY ADJUSTMENTS (Cont'd) 

RF PLUG-IN 1 

SWEEP ! 
OSCILLATOR i 

D I G I T A L  VOLTMETER 

I 
INPUT 

Figure 5-1. +20K -40K and -lOV Power Supply Adjustments Setup. 

EQUIPMENT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep Oscillator. HP  8350A 
. . . . . . . . . . . . . . . .  RF Plug-in.. any HP 83500 Series RF Plug-in or 

HP 11869A RF Plug-in Adapter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digital Voltmeter (DVM) HP 3455A 

PROCEDURE: 

1. Install an HP 53500 Series RF plug-in (or the HP 11869A RF Plug-in Adapter) in the HP 
8350A mainframe. 

2. Set LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Position the sweep oscillator on its side as shown in Figure 5-1 and remove the top and 
bottom covers. 

4. Connect the DVM to the bottom of the A9 Motherboard connector A9J2 pin 7 (+20V 
RETURN SENSE) and A952 pin 6 (+20V SENSE). A7DS2 (green LED) should be lit 
Refer to Figure 5-2 for A7 Regulator component locations. 

5. Adjust A7R10 +20V ADJ for a DVM reading of 20.000 f 0.00 1 Vdc. Refer to Figure 5-2 for 
adjustment location. 

6. Connect the DVM to the bottom of the A9 Motherboard connector A9J2 pin 16 (-40V 
RETURN SENSE) and A9J2 pin 15 (-40V SENSE). A7DS4 should be lit Refer to Figure 5- 
2 for A7 Regulator component locations. 

7. Adjust A7R39 -40VADJ for a DVM reading of -40.000 + 0.002 Vdc. Refer to Figure 5-2 for 
adjustment location. 

8. Connect the DVM to the bottom of the A9 Motherboard connector A9J2 pin 12 (-10V 
RETURN SENSE) andA9J2 pin 11 (- 1OVSENSE). A7DS3 should be lit Refer to Figure 5- 
2 for A7 Regulator component locations. 

9. Adjust A7R2 1 - l0V ADJ for a DVM reading of- 10.000 zk 0.00 1 Vdc. Refer to Figure 5-2 for 
adjustment location. 
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Adjustments Model 8350A 

ADJUSTMENTS 

5-1 1 .  f 20V,-40V, and -10V POWER SU PPtY  ADJUSTMENTS (Cont'd) 

A7 
REGULATOR 

. d . 3 . J )  Y . J . .  - . -- ---- ---- * -.--. 

A7TP3 A7TP10 A7R10 A7R39 
-10V REG +ZOV REG +20V REG ADJ -40V REG ADJ 

Figure 3-2. Location of' 4- 20 K -40 K and -1 0 V Power Supply Adjustments. 
- - 
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Model 8350A Adjustments 

ADJUSTMENTS 

5-12. AIRFLOW DETECTOR A D J U S T M E N T  

REFERENCE: 

A7 Regulator 

DESCRIPTION: 

The Airflow Detection circuit senses the internal air flow generated by fan B1 and flags the A3 
Microprocessor if the airflow is restricted The instrument is allowed to warm up to operating 
temperature and A7R53 is jumpered by a short to remove the hysteresis from comparator 
A7U11. A7R58 is then adjusted until the inputs are balanced which will then cause A7U11 
output LPST (LOW POWER SUPPLY TEMPERATURE) to oscillate. LPST is monitored by 
theA3 Microprocessor and the state ofthe Airflow Detection circuit is sent to the Status Buffer at 
hexadecimal location 1000H. A Hexadecimal Data Read command (M3) is entered which then 
displays the current Status Buffer state on the FREQUENCYITIME LEDs. When the display 
LEDs oscillate between OOH and 02H, indicating LPST is oscillating, A7R58 is adjusted 
correctly. 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2.  Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Position the sweep oscillator upright and remove the top cover. 

4. Short A7TP4 and A7TP5 together. This removes the hysteresis from comparator A7U11. 
Refer to Figure 5-3 for the location of A7TP4 and A7TP5. 

5. Replace the top cover and allow the instrument to operate with top cover in place for 5 
minutes. 

6. Press BSTRPRESET SHUT& Q # M1 1 Q 0' O M3' . This enables the hexadecimal 
data in the Status Buffer (at address location 1000H) to be displayed on the front panel 
FREQUENCYITIME-LEDs. The LED display should now read 1000 00 or 1000 02. 

7. Adjust A7R58 AIRFLOW BAL until the LED display oscillates between 1000 00 and 
1000 02. Refer to Figure 5-3 for A7R58 adjustment location. 

NOTE 

A7R58 AIRFLOW BALadjust pot is accessable through the hole in the left 
support of the RF plug-in opening. This adjustment M U S T  be made with 
the 8350A at normal operating temperature and all covers in place. 

8. Wait 1 minute after adjustment to insure that the display still oscillates. If it does not  and 
has settled at 1000 00 or 1000 02, repeat steps 6 and 7. 

9. Remove jumper from A7TP4 and A7TP5. 

10. Verify that the display indicates 1000 00. 
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Adjustments Model 8350A 

ADJUSTMENTS 

12. AIRFLOW DETECTOR ADJUSTMENT (Cont'd) 

A7 
REGULATOR 

A 7 R 5 8  
A I R F L O W  
B A L  ADJ A7TP4 A7TP5 

Figure 3-3. Location of AiRFLO W BALance Adjustment. 
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Model 8350A Adjustments 

ADJUSTMENTS 

5-13. +5VB POWER SUPPLY ADJUSTMENT 

REFERENCE: 

A7 Regulator Assembly 

DESCRIPTION: 

A7R76* is selected to set the output of A7U10 (f5VB REG) to 5.33 -+ 0.03 Vdc in a no load 
condition (without an RF plug-in installed). 

SWEEP OSCILLATOR D I G I T A L  VOLTMETER 
I r I 

Figure 5-4. 4-5 P'B Power Supply Adjustment Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  835OA 
Digital Voltmeter (DVM) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  3455A 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Position the sweep oscillator upright as shown in Figure 5-4 and remove the top cover. 

4. Connect a shorting jumper from the anode of A7CR22 (f5VB G N D  REF) to A7TP6 
(GND ANLG). 

5. Connect the DVM to A7TP2 ( f5VB REG) and A7TP6 (GND ANLG). A7DSl (green 
LED) should be lit. 

6. The DVM should indicate 5.33 -+ 0.03 Vdc. If it does no6 A7R76* must be changed as 
necessary to achieve the proper level. Refer to Table 5-2 for the range of values allowable 
for A7R76*. Refer to Figure 5-5 for A7R76* component location. 

NOTE 

Decreasing A7R76* to the next lower recommended value shown in Table 
5-3 will decrease the level of the f 5VB power supply. Inversely, 
increasing the value of A7R76' to the next higher recommended value 
will increase the level of the f 5VB power supply. 

-- -- - 
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Adjustments Model 8350A 

ADJUSTMENTS 

5-13. +5VB POWER SUPPLY ADJUSTMENT (Cont'd) 

f 2 r ** - x '-TI. 

A7 
REGULATOR 

A7CR22 
(ANODE) A7  

+5VB ?NO REF 

Figure 5-5. Locution of +S I/B Power Supply Adjustment. 
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Model 8350A Adjustments 

ADJUSTMENTS 

5-14.  +lOV R E F  DAC POWER SUPPLY ADJUSTMENT 

REFERENCE: 

A4 Scaling and Marker Assembly 

DESCRIPTION: 

A4R59 + 10V REF ADJ is adjusted for the proper voltage level to provide an accurate reference 
voltage for all Digital-to-Analog Converters (DACS) in the 8350A mainframe. 

D I G I T A L  V O L T M E T E R  
7 

SWEEP OSCILLATOR 

TO A4TP7 
1GNO ANLGI , 

I 

INPUT 
12-WIRE) 

Figure 5-6. +IOV REF DAC Power Supply Adjustment Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8350A 
Digital Voltmeter (DVM) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3455A 

PROCEDURE: 

1. Remove the plug-in from the sweep oscillator mainframe. 

2.  Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Position the sweep oscillator upright as shown in Figure 5-6 and remove the top cover and 
the A4/A5 shield cover. 

4. Connect the DVM to A4TP14 (+ 10V REF) and A4TP7 (GND ANLG) as shown in Figure 
5-6. 

5. Adjust A4R59 + l0V REF ADJ for a DVM reading of 10.0000 + 0.0001 Vdc. Refer to Figure 
5-7 for location of adjustment. 

5-1 1 
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Adjustments Model 8350A 

ADJUSTMENTS 

5-14. +10V REF DAC POWER SUPPLY ADJUSTMENT (Cont'd) 

A4 
SCALING 

AND' 
MARKER 

A4TP7 
G N D  A N L G  

A4TP14  A 4 R 5 9  
+iOV REF +10V REF ADJ  

\ / 

> 
>- a -  2- j i -  - 1 :3 ~ , ,  :O . I.. . <  z . 2  :s z . 3  . - . ; e  - 3  :3 , :  , *  , -  9- > > P  .:- ,- *z--->: 

= - > :  I 

Figure 5-7. Location of +lOV REF DAC Power Supply Adjustment. 

5-12 

t 2 --: 
- r - - 

:- .25  
> -  

2 5  --_ :.-._r, *-- :5 -->:, .>, 
3 3 3 It- .- ~, -4, - + .,-, 1 *-- 
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Model 8350A Adjustments 

ADJUSTMENTS 

5-15. SWEEP TIME ADJUSTMENTS 

REFERENCE: 

A5 Sweep Generator 

DESCRIPTION: 

Programmable current source M U 2  is a 10-bit Digital-to-Analog Converter (DAC) whose 
output current determines the sweep time (slope) of the sweep ramp. Input reference current is 
supplied by the + 10V REF power supply through A5R4 and 10 mSEC ADJ pot A5R2 for sweep 
times < 1 second, and additionally, through A5R28 and 1 SEC ADJ pot A5R25 for sweep times 
from 1 second to 100 seconds. 8350A rear panel POS Z BLANK BNC output goes low during the 
forward sweep time and is monitored by a time interval counter (returns high during sweep 
retrace). A5R2 is adjusted during a 10 ms sweep and A5R25 is adjusted during a 1 second sweep 
to give the proper forward sweep times for a fast and slow sweep. 

SWEEP OSCILLATOR 

UNIVERSAL COUNTER 

1 INPUT A 

Figure 5-8. Sweep Time Adjustments Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8350A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Universal Counter. HP  5328A 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2.  Set the 8350A LINE switch to ON and allow the sweep oscillator to warm up for30 minutes. 

NOTE 

The validity of this adjustment procedure is based in part on the accuracy 
of the+ 10V R E F  DAC power supply. Proper adjustment of the 4- 1 OV R E F  
DAC power supply is necessary before proceeding with this adjustment 
procedure. 
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Adjustments Model 8350A 

ADJUSTMENTS 

5-1 5. SWEEP TIME ADJUSTMENTS (Cont'd) 

3. Connect the POS Z BLANK BNC output connector on the rear panel of the 835OA to the 
INPUTA connector on the 5328A Universal Counter and set the 5328Acontrols as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUNCTION TI A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAMPLE RATE..  CCW 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OSC (rear panel). INT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ARM ONiOFF (rear panel). OFF 

. . . . . . . . . . . . . . . . . . . . . . . . . .  STORAGE ONIOFF (rear panel) ON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POWER. .  ON 

. . . . . . . . . . . . . . . . . . . . . . .  Input Amplifier Control Switch. COM A 
Channel A SLOPE. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel A Coupling. DC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel A ATTEN. XI0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel A Trigger LEVEL A . .  CW 
Channel B SLOPE. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel B Coupling.. DC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel B ATTEN.. X10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel B Trigger LEVEL B . .  CW 

4. Position the sweep oscillator upright as shown in Figure 5-8 and remove the top cover. 

5. Press XNSTRPRESET SWEEP %%HE 1: O ms . 

6. Set the 5 3 2 8 ~  FREQUENCY RESOLUTION, N-control to 10 KHz lo2. From the CW 
position, adjust Channel A and B trigger LEVELS CCW until just past the point where 
both triggering LEDs blink 

NOTE 

The setting of the 5328Atriggering controls is critical for an accurate time 
interval measurement. 

7. Adjust MR2 10 mSEC ADJ for a counter reading of 10.000 + 0.020 ms. Refer to Figure 5-9 
for location of adjustment. 

9. Adjust MR25 1 SEC ADJ for a counter reading of 1000 f 5 ms. Refer to Figure 5-9 for 
location of adjustment. 
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Model 8350A 

ADJUSTMENTS 

Adjustments 

pp 

5-15. SWEEP T I M E  ADJUSTMENTS (Cont'd) 

A5 
SWEEP 

GENERATOR 

A5R2 A5R25  
10 mSEC ADJ 1 SEC ADJ 

\ \ 

Figure 5-9. Location of Sweep Time Adjustments. 
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Adjustments Model 8350A 

ADJUSTMENTS 

5-16. MANUAL SWEEP ADJUSTMENT 

REFERENCE: 

A4 Scaling and Marker 
A5 Sweep Generator 

DESCRIPTION: 

A5R43 MANUAL sweep adjust sets the gain of sweep ramp generator output amplifier A5U3 
(when operating in a linear mode during MANUAL SWEEP). The adjustment is made with the 
A5 Sweep Generator sweep ramp DAC M U 2  at the high end of its range so that the upper limit 
of the manual sweep voltage is the same as the + 10V clamped level which limits normal sweeps. 
The output is monitored at A4TPI 1 (VTUNE) which is the point at which the reference sweep 
voltage is sent to the RF plug-in. 

SWEEP OSCILLATOR D I G I T A L  VOLTMETER 

Figure 5-10. Manual Sweep Adjustment Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8350A 
Digital Voltmeter (DVM) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3455A 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Position the sweep oscillator' upright as shown in Figure 5-10 and remove the top cover. 

NOTE 

The validity of this adjustment procedure is based in part on the accuracy 
of the sweep time adjustments. Proper adjustment of the forward sweep 
times is necessary before proceeding with this adjustment procedure. 

4. Connect the DVM to A4TP11 (VTUNE) and A4TP7 (GND ANLG). 

6. press $$m $@$ ThfXB i,g! ;@$ :@ :;$ $GHz .:$$. The FREQUENCY/mME display 
......, < 5 .... 3 : ... .:.; .:..: ..... ...................... ...... .......... ...... 

should indicate C9. This sets the control line outputs from M U 8  to the A5 Sweep 
Generator circuits for a manual sweep condition. 

- - -- - - 
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ADJUSTMENTS 

Adjustments 

A5 
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GENERATOR 
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Figure 5-11. Location of Manual Sweep Adjustment. 
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ADJUSTMENTS 

5-1 6 .  MANUAL SWEEP ADJUSTMENT (Cont'd) 

7. Press -&$'@ @ :I@ %$$ ,?; ,w BK The FREQUENCY/TIME display should 
.:'I.:..: ..... : :.:. ... i... ............................. , ..,............. ................................... 

indicate FE. This sets the sweep ramp generator DAC M U 2  to 4 bits below its maximum 
level. 

8. Adjust MR43 MANUAL adjust until the voltage clamps at the upper limit. The 
adjustment is correctly set at the point just when thevoltage clamps at the maximum level 
(typically about + 10 Vdc). Refer to Figure 5-1 1 for location of manual sweep adjustment. 

5-17. SWEEP RETRACE T I M E  ADJUSTMENTS 

REFERENCE: 

A5 Sweep Generator 

DESCRIPTION: 

The integrating capacators, which are used to generate the sweep ramp on the A5 Sweep 
Generator, discharge through A5R70* and MR20 during sweep retrace. By monitoring forward 
sweep time plus retrace time at the rear panel POS Z BLANK BNC output(high=sweep retrace. 
low=forward sweep) with a time interval counter, A5R70* is selected during a 10 ms sweep to 
give a total sweep plus retrace time of 15.85 f 0.20 ms. This insures that the sweep oscillator will 
trigger on the line frequency repetitively. 

SWEEP OSCILLATOR 
UNIVERSAL COUNTER 

( INPUT 
A 

Figure 5-12. Sweep Retrace Time Adjustments Serup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  8350A 
Universal Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5328A 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Set the 8350A LINE switch to ON and allow the sweep oscillator to warm up for30 minutes. 

NOTE 

The validity of this adjustment procedure is based in part on the accuracy 
of the sweep time adjustments. Proper adjustment of the forward sweep 
times is necessary before proceeding with this adjustment procedure. 

5-1 8 
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- - - 

17. SWEEP RETRACE TIME ADJUSTMENTS (Cont'd) 

A5 
SWEEP 

GENERATOR 

Figure 5-13. Location of Sweep Retrace Time Adjustments. 
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ADJUSTMENTS 

Adjustments 

5-1 8. 27.8/1 kHz OSCILLATOR ADJUSTMENT 

REFERENCE: 

A5 Sweep Generator Assembly 

DESCRIPTION: 

The internal AM 27.811 kHz oscillator frequency is adjusted for optimum center frequency at 
either 27.8 kHz or 1 kHz. A jumper on the A5 Sweep Generator Assembly selects the oscillator 
frequency which will then be used to modulate the RF Output frequency when SQUARE 
WAVE MODulation is selected by the front panel 'L key. 

SWEEP OSCILLATOR 

r c = L _ _  UNIVERSAL COUNTER 
, 

L 
INPUT A 

Figure 5-14. 2 7.8/1 kHz Oscillator Adjustment Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  8350A 
Universal Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5328A 
1:l Probe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  10008B 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Position the sweep oscillator upright as shown in Figure 5-14 and remove the top cover and 
the A4/A5 shield cover. 

3. Set the 5328A controls as follows: 

FUNCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F R E Q A  
SAMPLE RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CCW 
OSC (rear panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INT 
ARM ONIOFF (rear panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
STORAGE ONiOFF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
POWER. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
Input Amplifier Control Switch . . . . . . . . . . . . . . . . . . . . . . . . . . .  SEP 
Channel A SLOPE. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 
Channel A Coupling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC 
Channel A ATTEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XI0 
Channel A Trigger LEVEL A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CW 
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ADJUSTMENTS 

5-1 8. 27.811 kHz OSCl LLATOR ADJUSTMENT (Cont'd) 

NOTE 

When SQUARE WAVE MODULATION is selected, the internal A M  
27.811 kHz oscillator frequency wi l l  be determined by the position of the 
A5J2 frequency select jumper. If the oscillator has been initially : 
calibrated for one frequency and the jumper is moved to  the alternate 
frequency position, the oscillator must be recalibrated for the new 
frequency setting. Calibration for each frequency is thus independent for 
each jumper setting. Steps 4 through 8 adjust the oscillator for 1 kHz 
modulation. Steps 9 through 13  adjust the oscillator for 27.8 kHz 
modulation. 

1 kHz Oscillator Adjustment 

4. Set the 8350A LINE switch to OFF, remove the A5 Sweep Generator assembly and set the 
frequency select jumper A5J2 to the 1kHz position. Refer to Figure 5-15 for A5J2 jumper 
location. Replace the A5 Sweep Generator assembly in the 8350A mainframe. 

5. Connect the equipment as shown in Figure 5-15. 
................. ..\\:.. \. .............................. :,: ,:,. ................. 

6. Set the 8350A LINE switch to ON and press :mSTR f Ksm; Q :&$OD. 

7. Set the 5328A FREQUENCY RESOLUTI0N.N control to 1 Hz lo6. Adjust Channel A 
Trigger LEVEL until the Channel A triggering LED blinks. 

8. Adjust A5R51 SQUARE WAVE MODULATION FREQUENCY adjust for a counter 
reading of 1000 f 10 Hz. 

27.8 kHz Oscillator Adjustment 

9. Set the 8350A LINE switch to OFF, remove the A5 Sweep Generator assembly and set the 
frequency select jumper M J 2  to the 27.8 kHz position. Refer to Figure 5-1 5 for MJ2  jumper 
location. Replace the A5 Sweep Generator in the 8350A mainframe. 

10. Connect the equipment as shown in Figure 5-14. 

12. Adjust the 5328A Channel A Trigger LEVEL until the Channel A triggering LED blinks. 

13. Adjust ASWl SQUARE WAVE MODULATION FREQUENCY adjust for a counter 
reading of 27800 f 100 Hz. 
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ADJUSTMENTS 

5-1 8. 27.8/1 kHz OSCILLATOR ADJUSTMENT (Cont'd) 

GENE 

A 5  
SWEEP 

RATOR' 

A5J2 FREQUENCY 
SELECT JUMPER 

Figure 5-15, Location of 27.8il kHz Oscillator rldjustment. 
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ADJUSTMENTS 

5-19. FREQUENCY CONTROL ADJUSTMENTS 

REFERENCE: 

A4 Scaling and Marker Assembly 

DESCRIPTION 

The A4U10 VERNIER DAC is first calibrated for symmetrical frequency operation with no 
RF plug-in installed. With the 8350A set to -200 MHz in CW mode, A4R44 CW OFFSET is 
set to adjust the accuracy of the low end of the VERNIER frequency range. A4R2.2 VERNIER 
is then adjusted to set the accuracy of the high end of the VERNIER frequency range. The 
835OA is then tuned to a CW frequency of 10.2 GHz and A4R.27 CW is adjusted to set the CW 
frequency accuracy at the high end of the frequency band. The A4 AF Generation circuits are 
then adjusted for frequency accuracy on each of three AF frequency ranges (full-band range, 
118-band range, and 1164-band range in AF sweeps). The high and low end accuracy of the 
full RF plug-in band AF range is adjusted by A4R2 AF OFFSET and A4R2.5 AF1. The 
VERNIER then adjusts the center frequency to the exact center of the band in a 0 GHz AF 
sweep mode. At this point, the AF sweep range is narrowed to 1.299 GHz, just below the switch 
point at 1.3 GHz where the resolution scaling of the A4 AF Generation circuits change from 
full-band to < 118-band range. A4R15 AM. is then adjusted to calibrate the resolution 
accuracy for AF sweeps in this range. The AF sweep range is narrowed again to 162.4 MHz, 
just below the switch point at 162.5 MHz where the resolution scaling of the A4 AF 
Generation circuits changes to < 1164-band range. A4R18 AF3 is then adjusted to calibrate 
the resolution accuracy in the narrowest AF sweep range. 

SWEEP OSCILLATOR 
I / I 

DIGITAL VOLTMETER 

INPUT 
!2.WIRE) 

Figure 5- 16. Frequency Control Adjustments Setup. 

EQUIPMENT: 

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  835OA 
Digital Voltmeter (DVM) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3455A 

PROCEDURE: 

1. Remove the RF plug-in fron the sweep oscillator mainframe. 

2. Position the sweep oscillator upright as shown in Figure 5-16 and remove the top cover. 

3. Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 
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Adjustments 

5-19. FREQUENCY CONTROL ADJUSTMENTS (Cont'd) 

VERN l ER Calibration 

NOTE 

The validity of this adjustment procedure is based in part on the 
accuracy of the + 10V REF DAC power supply. Proper adjustment of the 
+10V REF DAC power supply is necessary before proceeding wi th this 
adjustment procedure. 

4. Connect the DVM to A4TPl I (VTUNE) and A4TP7 (GND ANLG). 

j. press .~m<Fm$m ;cv: 'iig: $3 i@ ::&,@@. This sets the sweep ramp circuits at the . ... 5.. .: ..;. . .:. . .:. ..-. ..:... ............................ ;;. .............................................. 

start of sweep. 
...................................................................... ' .'..... .......... ii....x :.: .." ..." ' ......... ,.,:,.... 

6. Press .................... j@{$@j $M@: 2% ?& :@;a$, ;m3 ..< $i@ . ...,... _ ......- The FREQUENCYITIME display should 
indicate 01. This sets ~ i ~ i t % t o - & a l o ~  Converter (DAC) A4U10 to 01H. 

7. AdjustA4R44 CW OFFSET for a DVM reading of -0.20508 t 0.00002 Vdc. Refer to Figure 
5-17 for adjustment location. 

8. press BK SP BK;:gp. The FREQUENCYITIME display should indicate FF. This sets .................... 
A4U10 DAC to its maximu.m level. 

9. Adjust A4R22 VERNIER for a DVM reading of -0.19492 t 0.00002 Vdc. Refer to Figure 5- 
17 for adjustment location. 

10. Press $%:$@. The FREQUENCYITIME display should indicate 80. This sets A4U10 DAC to 
midrange. 

11. Check to insure that the DVM reading is -0.20000 t 0.00002 Vdc. 

12. Press fll\3SlXPRESE*f CW X Q . 2 GHz. 

13. Remove A4/A5 shield cover and adjust A4R27 CW for a DVM reading of 10.2000 + 0.0001 
Vdc. Refer to Figure 5-17 for adjustment location. 

AF G EN ERATlON Adjustments 

NOTE 

The validity of this adjustment is based in part on the accuracy of the 
VSWl  input from the A5 Sweep Generator assembly. Proper adjustment 
of the A5 Sweep Generator circuits is necessary before proceeding wi th 
this adjustment procedure. 

5-2 5 
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ADJUSTMENTS 

5-1 9. FREQUENCY CONTROL ADJUSTMENTS (Cont'd) 

A4 
SCALING 

AND 
MARKER 

Figure 5-1 7. Locution of Frequency Control Adjustments. 
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ADJUSTMENTS 

5-1 9. FREQUENCY CONTROL ADJUSTMENTS (Cont'd) 

. 14. press E M ~ P R E S E T  bF I ff. 4, GNz SWEEPFVLA'hF 1 f) ... 2 GHz. 

Adjust A4R25 AF1 for a DVM reading of 10.2000 t 0.0001 Vdc. Refer to Figure 5-17 for 
adjustment location. 

Adjust A4R2 AF OFFSET for a DVM reading of -0.2000 + 0.0001 Vdc. Refer to Figure 5- 
17 for adjustment location. 
press $hE' ;@,j ,;aBg, 

. . . . . . . . . . . . . .  < :* ................ 

............ 

Check to insure the DVM reading is 5.00000 k 0.00005 Vdc. If it is not, press immR, 
rotate iljmim&E~ until the DVM reading is j.00000 & 0.00005 Vdc. 

.............. ................... ,.. 

Adjust A4R15 AF2 for a DVM reading of 4.35064 + 0.00005 Vdc. Refer to Figure 5-17 for 
adjustment location. 

Adjust A4R18 AF3 for a DVM reading of 4.91883 + 0.00005 Vdc. Refer to Figure 5-17 for 
adjustment location. 

- - -- - 
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ADJUSTMENTS 

5-20. MARKER DAC ADJUSTMENT 

REFERENCE: 

A4 Scaling and Marker Assembly 

DESCRIPTION: 

The 8350A is set without an RF  plug-in installed, for a stop frequency of 10 GHz with a single 
marker set to 10 GHz also. The rear panel POS Z BLANK BNC output (high=sweep retrace, 
low=fonvard sweep) is monitored by a time interval counter and A4R28 MKR is adjusted to set 
the reference voltage for marker DAC A4U12 so that the marker DAC output is calibrated to 
match the end of the sweep ramp. 

SWEEP OSCILLATOR 
UNIVERSAL COUNTER 

\ 

.,.. - 
TO J5 (POS Z BLANK) A 

Figure 5-18. Marker DAC Adjustment Setup 

EQUIPMENT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep Oscillator. HP 8350A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Universal Counter. HP 5328A 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Set the 8350A LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

3. Connect the POS Z BLANK BNC output connector on the rear panel of the 835OA to the 
INPUT A connector on the 5328AUniversal Counter and set the 5328A controls as follows: 

FUNCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TI A--B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAMPLE RATE.. CCW 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OSC (rear panel). INT 
ARM ON/OFF (rear panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
STORAGE ON/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
Input Amplifier Control Switch. . . . . . . . . . . . . . . . . . . . . . . .  COM A 
Channel A SLOPE..  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel A Coupling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel A ATTEN.. XI0 
Channel A Trigger LEVEL A . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CCW 
Channel B SLOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 
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ADJUSTMENTS 

5-20. MARKER DAC ADJUSTMENT (Cont'd) 

A4 
SCALING 

A N D  
MARKER 

A4R28 
MKR 

I 

Figure 3-1 9. Location of Marker DAC Adjustment 
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ADJUSTMENTS 

5-20. MARKER DAC ADJUSTMENT (Cont'd) 

Channel B Coupling.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 
Channel B ATTEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X10 
Channel B Trigger LEVEL B . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CCW 

4. Position the sweep oscillator upright as shown in Figure 5-18 and remove the top cover. 

5 .  Press XZCSSTRPfU?$m STOP X' O' GHz Mf 2. 0 G);lj SWEEPTXFAE 1 s .  This 
sets marker M1 at the STOP frequency of 10 GHz. 

6. Preset A4R28 MKR fully clockwise to insure that a marker will occur before the end of the 
sweep ramp is reached. 

7. Set the 5328A FREQUENCY RESOLUTION, N control to 0.1 MHz 10. From the CC\V 
position, adjust Channel A and B trigger LEVELS CW until just past the point where both 
triggering LEDs blink This should typically occur at the 10 o'clock position on both trigger 
LEVEL controls. The counter should now read approximately 4000 us. 

NOTE 

The setting of the 5328A triggering controls is critical for an accurate time 
interval measurement. 

8. Adjust A4R28 MKR counterclockwise for a counter reading of 500 k 100 us. This sets the 
width of the -8 volt marker pulse as shown in Figure 5-20. Refer to Figure 5-19 for 
adjustment location. 

Figure 5-20, :Marker DAC Adjustment Waveform 

FORWARD 
SWEEP RETRACE 

* 
f 3- 
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Model 8350A Replaceable Parts 

SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION 1. The Hewlett-Packard part number. 

6-2. This section contains information for order- 2. Part number check digit (CD). 
ing parts. Table 6-1 lists abbreviations used in the 
parts list, reference designator definitions, and the 3. The total quantity (Qty) in the instrument. 
manufacturer's code list. Table 6-2 lists replace- This quantity is given only once, at the first 
able parts in reference designator order. appearance of the part in the list. 

4. The description of the part, 
6-3. REPLACEABLE PARTS LIST 

6-4. Table 6-2 is the list of replaceable parts and 
is organized as follows: 

1. Electrical assemblies and their components 
in alpha-numerical  order by reference 
designation. 

2. Miscellaneous parts, at the end of the list for 
each major assembly. 

3. Chassis-mounted parts. in alphanumerical 
order by reference designation, at the end of 
the parts list 

4. Illustrated parts locations. 

6 -  The information given for each part consists 
of the following: 

5.  A typical manufacturer of the part in a five- 
digit code. 

6. The manufacturer part number. 

6-9. ORDERING INFORMATION 

6-10. To order a part listed in the replaceable 
parts table, quote the Hewlett-Packard part num- 
ber (with the check digit), indicate the quantity 
required, and address the order to the nearest 
Hewlett-Packard office. The check digit will en- 
sure accurate and timely processing of your order. 

6-11. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number. the 
description anci function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 

Scans by ArtekMedia O 2006 



Replaceable Parts Model 8350A 

Table 6-1. Reference Designations, Abbreviations, and Code List o f  Manufacturers (1  of 3) 

REFERENCE DESIGNATIONS 

.A . . . . . . . . . . .  assembly E . . . . . . . .  miscellaneous P . . .  electr~cal connector U . . . . .  integrated circuit; 
AT . . attenuator; isolator: electrical part (movable portion): microcircu~t 

termination F . . . . . . . . . . . . . .  fuse Plug V electron tube . . . . . . . .  
B . . . . . . . . . .  fan; motor  FL . . . . . . . . . . . .  filter Q . . . . . .  transistor: SCR;  VR . . . .  voltage regulator: 
BT . . . . . . . . . . .  battery H . . . . . . . . . . .  hardware Viode thyristor breakdown diode 
C . . . . . . . . . . .  capacitor H Y  . . . . . . . . .  cuculator R . . . . . . . . . . . .  resistor W . . . .  cable: transmission 
CP . . . . . . . . . . .  coupler J . . .  electrical connector RT . . . . . . . . .  thermistor path: wlre 
CR . . . . . . .  diode: diode (stationary portion): S . . . . . . . . . . . .  switch X . . . . . . . . . . . .  socket 

thyristor: varactor jack T . . . . . . . . .  transformer Y . . . .  crystal umt (piezo- 
DC . . .  directional coupler TB . . . . . .  terminal board electric or quartz) 
DL . . . . . . . . .  delay line K . . . . . . . . . . . . .  relay TC . . . . . .  thermocouple Z . . . .  tuned cavity: tuned 
DS . . . . . . .  annunciator: L . . . . . . . .  coil:  inductor TP . . . . . . . . .  test point cucuit 

signaling device M . . . . . . . . . . . . .  meter 
(audible or visual): bIP . . . . . . .  miscellaneous 
lamp; LED mechanical part 

ABBREVIATIONS 
A DCDR . . . . . . . . . . . . . . . . . . . .  Decoder HLCL. .  . . . . . . . . . . . . . . . . . . . .  ~ e l i c a l ~  

DEG . . . . . . . . . . . . . . . . . . . . . . .  Degree HP-IB.. . . . . . . . . . . . . .  Hewlett-Packard 
A , .  . . . . . . . . . . . .  Across Flats. Acrylic. DIA..  . . . . . . . . . . . . . . . . . . . .  Diameter Interface Bus 

Air (Dry Method). Ampere DIEL . . . . . . . . . . . . . . . . . . . .  Dielectric H Z . .  . . . . . . . . . . . . . . . . . . . . . . . .  Hertz 
AC. . . . . . . . . . . .  Actinium. Alternating DIFF..  . . . . . . . . . . . . . . . . .  Differential - -  ~ 

Current Alumina-Ceramic DIP..  . . . . . . . . . . . . . . . . .  Dual In-Line I 
ADJ.. . . . . . . . . . . .  Adjust Adjustment Package 
AG . . . . . . . . . . . . . . . . . . . . . . . . . .  Silver DO . . . . . . . . . . . . . . . . . .  Package Type IC. . . . . . . . . . . . . . . .  Collector Current, 
AL.. . . . . . . . . . . . . . . . . . . . .  Aluminum Designation Integrated Circuit 
AMP . . . . . . . . . . . . . . . . . . . .  Amperage DPDT . . . . . . . . .  Double Pole Double I D . .  Identification. Inside . . . . . . . . . . .  
ANLG . . . . . . . . . . . . . . . . . . . . . .  Analog Throw Diameter 
ASSY . . . . . . . . . . . . . . . . . . . .  Assembly DRVR . . . . . . . . . . . . . . . . . . . . . .  Driver IF Forward Current. . . . . . . . . . . . . . . . .  
AWG.. . . . . . . . .  American Wire Gage Intermediate Frequency 

E IMPD . . . . . . . . . . . . . . . . . .  Impedance 
B I N . .  . . . . . . . . . . . . . . . . . .  Inch. Indium 

EPROM.. . . . . . . . . . . . . . . . .  Eraseable MFO. .  . . . . . . . . . . . . . . . .  ~nformation 
BD . . . . . . . . . . . . . . . . . .  Board Bundle Programmable Read Only Memory M P . .  . . . . . . . . . . . . . . . . . . . . . . . .  1nput 
BE-CU. . . . . . . . . . . .  Beryllium Copper EXCL. . . . . . . . . .  Excluding Exclusive INT . . . . . . . . . . . . . .  Integral. Intensity. 
BFR.. . . . . . . . . . . . . . . . .  Before. Buffer EXTR . . . . . . . . . . . . . . . . . . . .  Extractor Internal 
BIN. . . . . . . . . . . .  Bin Box (Container), INV. .  Invert. Inverter . . . . . . . . . . . . . . .  

Binary F -- ~ - .  
BNC. . . . . . . . . . . . .  Type of Connector J 
BSC . . . . . . . . . . . . . . . . . . . . . . . . .  Basic F . .  . . . . . . . . . . . . . .  Fahrenheit Farad 

. . . . . . . . . . . . . . .  Female. F i m  (Resistor), F i e 4  Flange, J-FET. Junction Field 
C Flint Fluorine. Frequency Effect Transistor 

FF . .  . . . . . . . . . . . . . . . .  Flange. Female 
. . . . . . . . . . .  C Capacitance. Capacitor. Connection: Flip Flop K 
Center Tapped Centistoke, Ceramic, FIG. . . . . . . . . . . . . . . . . . . . . . . . .  Figure 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Cermet Circular Mil Foot Closed FL . .  Flash, Flat Fluid K.. Kelvin, Key, Kilo. 
Cup, Cold Compression FM . . . . . . .  Flange, Male Connection; Potassium 

CAP. .  . . . . . . . . . .  Capacitor, Capacity Foam, Frequency Modulation 
CER . . . . . . . . . . . . . . . . . . . . . .  Ceramic FT.. . . . . . . .  Current Gain Bandwidth L 
CFM.. . . . . . . .  Cubic Feet Per Minute Product (Transition Frequency); Feet 
CH . . . . . . . . . . . . . . . . . . . .  Center Hole Foot LCH.. . . . . . . . . . . . . . . . . . . . . . . .  Latch 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  CNTR.. . . . . . . . . .  Container, Counter FXD.. Fixed LED Light Emitting Diode 
COM . . . . . . . .  CommerciaL Common LG . . . . . . . . . . . . . . . . . . .  Length, Long 
COMPTR.. . . . . . . . . . . . .  Comparator G LK.. . . . . . . . . . . . . . . . . . . . .  Link Lock 
CONN . . . . . . . .  Connect Connection, LS . . . . . . . . .  Loudspeaker. Low Power 

Connector GEN. . . . . . . . . . . .  GeneraL Generator Schottky, Series Inductance 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  CONT..  . . . . . . .  Contact Continuous, GRN. Green LUM Luminous 

ControL Controller 
CONV . . . . . . . . . . . . . . . . . . .  Convener H M 

. . . . . .  D H . . . . . . . . . . .  Henry. Hermaphrodite. M Male. Maximum. Mega MiL 
High. Hole Diameter. Hot Hub Inside MiIli ,Mode. Momentary. Mounting 

D..  . . . . . . . . .  Deep. Depletion, Depth. Diameter, Hydrogen Hole Centers, Mounting Hole 
Diameter. Direct Current H D . .  . . . . .  Hand Hard Head Heavy Diameter 

. . . . . . . . . . . . . . . . . .  D/A . . . . . . . . . . . .  Digital-to-Analog Duty MA..  Milliampere 
. . . . . .  . . . . . . . . . . . . . . . . . .  D C . .  . . . . . . . .  Direct Current, Double HEX. .  Hexadecimal Hexagon. MACH Machined 

. . . . . . . . . . . . . . .  Contact Hexagonal MAGTD. Magnitude 
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Model 8350A Replaceable Parts 

Table 6-1. Reference Designations, Abbreviations. and Code List of Manufactrtrers (2 o f  3)  
b 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  MAX. . . . . . . . . . . . . . . . . . . .  Maximum PRCN.. Precision STAT.. Status 
MCD.. . . . . . . . . . . . . . . . .  Millicandela PROM. . . .  Programmable Read Only STRP . . . . . . . . . . . . . . .  Strapped, Strip 

. . . . . . . . . . . . .  MET . . . . . . . . . . . . . . .  Metal, Metallic, Memory SUBMIN Subminiature 
. . . . . . . . . .  . . . . . . . . . . . . . .  Metallized. Metallurgical PRP.. Purple, Purpose SYNCHRO.. Synchronous 

MH..  . . . . . . . . . . . . . . . .  Medium High PVC. . . . . . . . . . . . .  Polyvinyl Chloride SZ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Size 
MISC..  . . . . . . . . . . . . . .  Miscellaneous PWR.. . . . . . . . . . . . . . . . . . . . . . .  Power 
MLD . . . . . . . . . . . . . . . .  Mold Molded PWW . . . . . . . . .  Precision Wirewound T 

MNT . . . . . . . . . . . . . . .  Minute (Angle) . . . . . . . . . .  MONOIASTBL.. . . . . . .  Monostable I Q T Tab Width, Taper, Teeth, 

Astable Temperature. Tera, Tesla, T h e m e  

MONOSTBL . . . . . . . . . . .  Monostable QUAD.. . . . . . . . . . . . . . . . .  Set of Four plastic (Insulation). Thickness. Time. 

MTLC.. Metallic Timed, Tooth, Turns Ratio. Typical . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  MUXR.. . . . . . . . . . . . . . . .  Multiplexer R T A . .  Ambient Temperature. 

M V . .  Millivolt Tantalum . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Multivibrator R . . . . . . . . . . .  Range, Red, Resistance. TBAX Tube . . . . . . . . . . . . . . . . . .  M W . .  . . . . . . . . . . . . . . . . . . . .  Milliwatt Resistor, ~i~~~ hng ~ ~ ~ i ~ ,  ~ ~ b b ~ ~ -  TC Thermoplastic . . . . . . . . . . . . .  Resin, Run Torque THD Thread Threaded . . . . . .  . . . . . . . . . . . . . .  N RAM Random Access Memory THERM Thermometer 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  RCPT Receptacle Thick 
N . . . . . . . . . .  Fan Out  Intrinsic Stand RCVR. . . . . . . . . . . . . . . . . . . . .  Receiver IWKNS. . . . . . . . . . . . . . . . . .  Thickness 

Off Ratio, Nano, NanosecondNitrogen. RECT . . . . . . . . . . . . . . . . . . .  Rectangle. THRD. . . . . . . . . . . . . . . . . . . . . .  Thread 
. . . . . . . . . . . . .  None Rectangular, Rectifier TNG. Tongue. Training 

NAND . . . . . . . . . . . . .  Logic Not-AND REG. . . . . . . . . . . . . .  Register, Regular. . . . . . . . . . . . . . . . . . .  Package Type 

NEG.. . . . . . . . . . . . . . . . . . . . .  Negative Regulated Regulation, Regulator Designation, Troy Ounce 

, NM . . . . . . . . . . . . . . . . . . . .  Nanometer, RES . . . . . . . . . . .  Research. Resistance, TPG . . . . . . . . . . . . . . . . . . . . . .  Tapping 
. . . . . . . . . .  Nonmetallic Resistor, Resolution TRIG. Trigger, Triggerable, 

NMOS. . . . . .  N-Channel Metal Oxide RETRIG.. . . . . . . . . . . . .  Retriggerable Triggering Trigonometry 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Semiconductor RF. Radio Frequency IXMR. Trimmer 

. . . . . . . . . . . . . . . . . .  ' NO . . . . . . . .  Normally Open. Number RGLTR . . . . . . . . . . . . . . . . . .  Regulator TRN. Turn Turns 
. . . . . . . . . . . . . .  NPN . . . . . . . . . . . . . .  Negative Positive RKR . . . . . . . . . . . . . . . . . . . . . . .  Rocker ITL. Tan 

. . . . . . . . . . . .  . : Negative (Transistor) RMS Root Mean Square Transistor Transistor Logic 

NS..  . . . . . . . . . . . . . . . . . .  Nanosecond RND . . . . . . . . . . . . . . . . . . . . . . .  Round 
. . . . . . . . . . . . . . . . . .  5 Non-Shorting, Nose RPG Rotary Pulse U 

Generator 
0 UCD. .  . . . . . . . . . . . . . . .  Microcandela 

S UF.. . . . . . . . . . . . . . . . . . . .  Microfarad 
. OCTL.. . . . . . . . . . . . . . . . . . . . . . .  Octal U L . .  . . . . . . . . . . . . . . . . . . . .  Microliter, 

OP . .  . . . . . . . . . . . . . . . . . . .  Operational S . . . . . . . . . . . . . . . . . .  Saybolt Seconds Underwriters' Laboratories, Inc. 
OPN.. . . . . . . . . . . . . .  Open. Operation Universal, Scattering Parameter, 
OPT. . . . . . . . . . . . . . . .  Optical Option, Schottky, Screw Size, Second Shorting V 

Optional Side, Siemens. Silicone, Silk (Insula- 
O R . .  . . . . . . . . . . . . .  Logic O R  Output tion). Soft Solid Square Mil Foot V . . . . . . . . . . . . . .  Vanadium, Variable. 

Register Standard Threaded Start Torque, Violet Volt Voltage 
O R N . .  . . . . . . . . . . . . . . . . . . . . .  Orange Stearine. Steel. Strut Center Spacing VREG . . . . . . . . . . . .  Voltage Regulator 

Stud Size. Sulfur VRRM.. . . . . . . . . . . . .  Repetitive Peak 
P SCR. . . . . . . . . . .  Screw, Scrub, Silicon Inverse Voltage 

Controlled Rectifier 
P . .  . . . . . . . . .  Peak, Phosphorus. Pico, SEL..  . . . . . . . . . . . . . . .  Select Selected W 

Picosecond Pitch Plastic. Plug Pole, SGL. . . . . . . . . . . . . . . . . . . . . . . . .  Single W..  . . . . . . . . . . .  Watt Wattage, White, Polyester, Power, Probe, Pure SHLDR.. . . . . . . . . . . . . . . . . .  Shoulder 
PC . . . . . . . . . . . . .  Picocoulomb. Piece, SI. .  . . . . . . . . . . . .  Silicon, Square Inch Wide, Width. Wire 

. . . . . . . . . . . . . . . .  Printed Circuit SIP. .  Single In-Line X 
PCB . . . . . . . . . .  Printed Circuit Board Package 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  PD . . . . . . . . . . .  Pad, Palladium Pitch SKT. .  Skirt, Socket X By (Used With 
. . . . . . . . . . . . . . . . . . . . . .  Diameter. Power Dissipation SLDR. Solder Dimensions). Reactance 

P F . .  . . . . . . . .  Picofarad; Pipe. Female SM . . . . . . . .  Samarium Seam, Small 
Connection; Power Factor Square Meter. Sub Modular. Sub- Y 

PNP . . . . . . . . . . . . . .  Positive Negative miniature 
. . . . . . . . . . . . . . . . . . . . . . . .  Positive (Transistor) SNP . . . . . . . . . . . . . . . . . . . . . . . . . .  snap YEL 

PIO. . . . . . . . . . . . . . . . . . . . . . . .  Part Of SPCL . . . . . . . . . . . . . . . . . . . . . .  Special Z 
POLYC. . . . . . . . . . . . . .  Polycarbonate SPST. . . . . . . . . . . . .  Single Pole Single 
POLYE.. . . . . . . . . . . . . . . . . .  Polyester Throw Z . . . . . . . . . . . . . . . . . . . . . . .  Impedance 
POS.. . . . . . . . . . . . . .  Position Positive SQ . . . . . . . . . . . . . . . . . . . . . . . . .  Square ZNR.. . . . . . . . . . . . . . . . . . . . . . . .  Zener 

6-3 

Scans by ArtekMedia O 2006 



Replaceable Parts Model 8350A 

Table 6-1. Reference Designations, Abbreviations, and Code List o f  Manufacturers ( 3  of 3) 

Mfr. 
N 0. 

CODE LIST OF MANUFACTURERS 

Manufacturer Name Address 

ANY SATISFACTORY SUPPLIER 
SANGAMO ELEC CO S CAROLINA DIV 
ALLEN-BRADLEY CO 
TEXAS INSTR INC SEMICOND CMPNT DIV 
SPECTROL ELECTRONICS CORP 
ILLINOIS TOOL WORKS INC FASTEX D N  
NYLON MOLDING CORP 
KDI PYROFILM CORP 
MOTOROLA SEMICONDUCTOR PRODUCTS 
CORCOM INC 
MEPCO ELECTRA CORP 
AMATOM ELEK HARDWARE DIV OF MITE 
PRECISION MONOLITHICS INC 
FAIRCHILD SEMICONDUCTOR DIV 
C AND K COMPONENTS INC 
THOMPSON BREMER DIV VARE 
CTS OF BERNE INC 
CLAROSTAT MFG CO INC 
SILICONIX INC 
SIGNETICS CORP 
MEPCO/ELECTRA CORP 
EMCON DIV ITW 
MICRO-OHM CORP 
BERG ELECTRONIC INC 
TRANSITRON ELECTRONIC CORP 
ANALOG DEVICES INC 
CORNING GLASS WORKS (BRADFORD) 
SPECIALTY CONNECTOR CO INC 
SIEMENS CORP 
NATIONAL SEMICONDUCCTOR CORP 
HEWLETT-PACKARD CO CORPORATE HQ 
INTEL CORP 
ETRI INC 
SPRAGUE ELECTRIC CO 
BUSSMAN MFG DIV OF MCGRAW-EDISON CO 
TRW ELEK COMPONENTS CINCH DIV 
ELECTRO MOTIVE CORP SUB IEC 
ELASTIC STOP NUT DIV OF AMPERACE 
TRW INC PHILADELPHIA DIV 
LITTELFUSE INC 
TRW ELEK CMPNT CINCH-MONADNOCK DIV 
ILLINOIS TOOL WORKS INC SHAKEPROOF 
ZIERICK MFG CO 
LAMBDA ELECCTRONICS CORP 
TEXAS INST DEPT CONTROL PROD DIV 
TRW CAPACITOR DIV 
AUGAT INC 
IMC MAGNETICS CORP EASTERN DIV 
AMERICAN OIL & SUPPLY CO 
WECKESSER CO INC 
RIFA 

PICKENS 
MILWAUKEE 
DALLAS 
CITY OF IND 
DES PLAINES 
SPRINGFIELD 
WHIPPANY 
PHOENIX 
CHICAGO 
IRMO 
NEW ROCHELLE 
SANTA CLARA 
MOUNTAIN VIEW 
WATERTO WN 
CHICAGO 
BERNE 
DOVER 
SANTA CLARA 
SUNNYVALE 
MINERAL WELLS 
SAN DIEGO 
EL MONTE 
CUMBERLAND 
WAFEFIELD 
NORWOOD 
BRADFORD 
GREENWOOD 
ISELIN 
SANTA CLARA 
PAL0 ALTO 
MOUNTAIN VIEW 
MONROE 
NORTH ADAMS 
ST LOUIS 
ELK GROVE VLGE 
WILLIAMANTIC 
UNION 
PHILADELPHIA 
DES PLAINES 
CITY OF IND 
ELGIN 
MT KISCO 
MELVILLE 
ATTLEBORO 
OGALLALA 
.4TTLEBORO 
LONG ISLAND 
NEWARK 
CHICAGO 
BROMMA 

Zip 
Code 
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Model 8350A 

Table 6-2. Replaceable Parts 

- 
Replaceable Parts 

See ~ntroduction to this section for ordering information 
*Indicates factory selected value 

Reference 
Designation 

4 I 

4ICI 
AlC2 
AlCl 
AICU 
4ICs 

4lO1I 
AlD82 
&I083 
A1014 
A1015 

AlOSb 
A 1087 
&IDS8 
AlOS9 
410110 

L108ll 
A10112 
AlOSl3 
AlDSlU 
41DSl5 

AIOSlb 
A10117 
11OSla 
A10819 
AIDS20 

410321 
410122 
4lOS23 
A ID824 
L108Z5 

AlDSZb 
AlOS27 
AIOSZI 
A 10S29 
A10130 

A I D S ~ I  
A10832 
AIOS33 
410534 
AlOS3S 

AlOSSb 
A10337 

41Jt 
A I J Z  

AIL1 
AIL2 

A101 
4102 
A103 
AlQU 
LIP5 

4lab 
A107 
A1 08 

~ I R I  
41R2 
4141 
~ I R O  
8lRS 

blR6 
41R7 
4lR8 

Aldl 
A I S Z  
4183 
A I S O  
818s 

Scans by ArtekMedia O 2006 

HP Part 
Number 

08350-60021 

0180-0229 
0180-2207 
0110-2055 
Olbo-2055 
01bO-2055 

1990-0582 
1990-0582 
1990-0582 
1990-0582 
1990-0182 

1990-0582 
1990-0582 
1990-0987 
1990-0487 
1199-0487 

1990-0487 
I990-oU87 
1900-0487 
1990-0087 
1990-a487 

1990-0487 
1990-0187 
1990-0487 
1990-0487 
1990-0487 

199a-al87 
IQOO~OU87 
1990-0487 
1990-0487 
1990.0487 

1990-0487 
1990-oU87 
1990-0487 
1990-OU87 
1990.0487 

19qo.oae~ 
1990-0487 
1990-0181 
1990-0087 
lV90-0487 

1990-0487 
IPQO-0487 

1251-4053 
1251-4827 

08503-80001 
08503-00001 

1853-02dl 
1853-0181 
1853-0281 
1853-0281 
1853-0201 

1853-0211 
1853-0281 
1853-0281 

0757-0180 
0757-0180 
07~7.0180 
0757-0180 
0757~01bO 

0757-0180 
07S7-0180 
0757-0180 

SOb0-943b 
5060-9436 
5060-943b 
S O L O - V U I ~  
5010-4036 

c 
Q 

b 

7 
5 
9 
9 
9 

3 
3 
3 
3 
3 

3 
3 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 

5 
1 

9 
9 

4 
4 
9 
9 
9 

9 
9 
9 

2 
2 
2 
2 

2 
2 
2 

7 
7 
7 
7 
7 

Qty 

I 

4 
11 

i 5 3  

7 

30 

2 
2 

I2 

13 

9 

SO 

Description 

BOAR0 A8SEMBLY.CRONT PANEL 
NOTE FRONT PANEL KEY CAPS ARE INCLVDED 

I N  H P  PART NO. 08350-b0021. FOR THE 
I N D I V I D U A L  PART NUMBERS SEE F I G .  6 -1 ,  
FRONT PANEL, PARTS LOCATION.  

CAPACITOR-FXO 33UC+-10% lOVOC TI 
CACACITOR-CXO lOOUf+-10% IOVOC TA 
CAPACITOR-CXO .OIUf +80-201 IOOVOC CER 
CAPACITOR-CXO .OIUF 180-201 IOOVOC CCR 
CAPACITOR-fX0 .OlUf +80-2OX IOOVOC CCR 

LEO-VIS18LC LUM-INTm3MCD IfmbOMA-MAX 
LCD-VIS18LE LUM-INTm3YCO IfmbOMA-MAX 
L E O - V I ~ I B L C  L U M - I N T ~ ~ ~ C O  I C ~ L O M A - M A X  
LEO.VISIBLC LUM-INTm3MCO ICmbOMA-MAX 
LEO-VISIILE LUM.INTm3MCO ICmbOMA-MAX 

LEO-VISIBLE LUM-INTm3MCO IfmbOMA-MAX 
LCD-VISIBLE LUM-INTS3MCO ICS~OMA-MAX 
LEO-VISIBLC LUM-INT.IMC0 Ifm20MA-MAX 
LEO.VISI8LE LUM-INImIMCD Ifm2oMA-MAX 
LEO-VISIBLE LUM-INf.I*CO IfmZOMA-MAX 

L E O - V I S I ~ L E  L U M - I N T ~ ~ M C O  I ~ ~ Z O M A - M A X  
LEO-VISIBLE L U M - I N T ~ I M C O  I C ~ ~ O ~ I - ~ A X  
LC0.VISlBLE L U M - I N T ~ I M ~ O  IfmZOMA-MlX 
LEO.VISIBLE LUM.INT~IMCO IC.ZOMA-MAX 
LEO-VISIBLE LUM-INTmIMco !?m20M~-MlX 

LEO-VISIBLE LUM-INT*IMco If*ZOMA-MAX 
LEO.VISIBLE LUM.INTmIYC0 IFmZoMA-MAX 
LEO-VISIBLE LUM-INTmIMCO IfmZOMA-MAX 
LEO-VISIBLE LUM-IYTSIMCO ICS2OMA-MAX 
LEO-VISIBLE LUM-INTSIMCO I ~ ~ I O M A - M A X  

LEO-VISIBLE L U M - I U T ~ I M C O  IC*~OMA-WAX 
LED-VISIBLE LUM-INT.l*CO ICSZOMA-MIX 
LED-VISIBLE LUM-IN7.IMCO IFmIO*A-MAX 
LEO-VISIBLE LUM-INTmlMCD IC*ZO*A-MAX 
LED.VISIBLE L U M - I N T ~ I M C O  I C ~ ~ O M A - ~ A X  

LEO.VISIBLC LUU.INTmlMC0 IfmZOMI-MAX 
LED-VISIBLE LUM-INTmIMCO IFm2OMA-YAX 
LEO-VISIBLE LUM.INT.lMC0 If.2OMA-MAX 
LED-VISIBLE LUM-INT81HCO ICmZOMA-MAX 
LED.VISIBLE LUM.INTwlMC0 lFm2~MA.MAX 

LEO.VXSIBLE L U M - I N T ~ I M C O  I C ~ Z O ~ A . M A X  
LCD-VISIBLE LUM-INT.IUCO 1f.20~~-MAX 
LEO-VISIBLE LUM-INTmlMCO Ifm20MA-MAX 
LEO-VISIBLE LUM.INTwIMC0 If.20MA-MAX 
LEO-VISIBLE LUM-IYTSI*CO Ifm20MA-M4X 

LEO-VISIBLE LUM-INTmIMCO If.2OMA-MAX 
LEO-VISIBLE LUM-1NTmIMCD Ifm20MA-MAX 

CONNEClOR 34-PIN r POST TYPE 
CONNECTOR 50-PIN U POST TYPE 

COIL-TOR010 
COIL-TOR010 

TR A N S I S T O R  P N C 2 ~ 2 9 0 7 1  $1 10-18 ~0*400M* 
TRANSISTOR PNC 2N2907A SI 10.18 COmUOOMW 
TRANSISTOR PN? 2 ~ 2 9 0 7 1  sx 10-18 PDSUOOMU 
TRANSISTOR PNC 2N2907A SI 10-18 POmPOOMW 
TRANSISTOR PNC ZN1907A SI 10-18 POm400MW 

1RANSISTOR PNC 1N2901A SI 19-18 POm4oOM* 
TRANSISTOR PNC ZN2907A SI 10.18 POmUOOM* 
TRANSISTOR CNP ZNZQO7A SI 10-18 POmUOOYW 

RLSIITOR $1.1 1 1  , 1 2 5 ~  r TC.o+-100 
REsI~TOR 31.b I1 , 1 2 5 ~  I rCmO*-I00 
RESISTOR 31.r II .IZSW c TE~O+.~OO 
RESI8lOR 31.6 I1 .LZSW C TCm01-I00 
RESISTOR 31.b II ,125w F TC.01-100 

RESISTOR 3I.b I1 . 1 2 5 ~  C ~Cmo+-Ioo 
RESISTOR 31.6 1 1  ,125U ? TC.01-100 
RESISTOR 31.b I1 ,125W C TCmO+-100 

PU8HBUTTON SUITCU C.C. MOUNT 
CUSM8UTTON SWITCH P.C. uOUNl 
PUSHBUTTON SUITCU C.C. MOUNT 
CUSMBUTTON S U I ~ C U  P.C. MOUNT 
CUIHBUTTON SUITCU C.C. MOUNT 

Mfr 
Code 

28480 

5 2  
$ b 2 W  
2 0  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28440 
28480 
28480 
28480 

28480 
28U80 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28080 

28480 
28480 
28480 
28460 
28480 

28480 
28480 
28440 
28480 
28480 

28410 
28480 
2 8 0  
28U80 
2 8 0  

28480 
28480 

28480 
28480 

28480 
28480 

04713 
04713 
04713 
04713 
04713 

OUT13 
047l3 
00713 

28480 
28480 
28480 
28480 
28080 

28480 
8 0 0  
28480 

28480 
26480 
28480 
28080 
Z8180 

Mfr Part Number 

083SO-boo21 

I ~ 0 0 $ S b X * O I O I ~  
ISOO107XVOlO~2 
0160-20SS 
0140-2055 
0110-2095 

508a-4160 
5082-UIbO 
5082-4160 
$082-4IbO 
SOW-4lbO 

5082-4160 
5082-4160 
508~-4584 
5082-4584 
S082-4Y84 

5082-4584 
5082.4584 
5082-4584 
5082-4584 
5082-us8u 

5082-4584 
3082-4580 
5082*4584 
5082-4581 
5082-4584 

5082-458U 
5082-4584 
S082-US80 
5012-4584 
5082-4584 

5082-4584 
5082-4584 
5082-US84 
5082-US84 
5081-4584 

~ona-ustu 
5082-4584 
5082-4584 
5082-4584 
5082-4580 

5082.4584 
5082-4580 

1251-UOSJ 
1251-4827 

08SOJ-80001 
08503-80001 

2 ~ ~ 9 0 7 ~  
2 N Z q 0 7 ~  
2 ~ 2 9 0 7 ~  
2 N 2 9 0 7 ~  
2N2VO7A 

2NtqO7l 
2 N 2 9 0 7 ~  
2NZ907A 

OIS7.a180 
0757-0180 
07S7-0180 
0757-0180 
0757-0180 

0757-0180 
0757-0160 
0757-0140 

$ObO.9olb 
SObO-VI43b 
5010-9436 
5060-1'4jb 
5060-Vo3b 



--- -- 
Replaceable Parts 
- 

Model 8350A 

Table 6-2. Replaceable Parts 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by Artekhledia O 2006 

Mfr 
Code 
8 0  
28480 
28480 
28440 
28480 

18480 
28480 
28480 
28480 
28480 

28080 
18480 
18480 
28480 
28480 

28410 
28480 
28480 
28480 
28480 

28480 
28480 
18480 
28480 
28480 

28080 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28410 
21480 

28410 
28480 
21480 
28480 
28480 

21480 
28480 
28480 
28480 
28P80 

1832Y 
t8324  

28480 

28480 
28480 
28080 

28480 
28480 

00000 
28480 
21UbO 
28U80 

.?a480 

28480 
28480 
$ 8  
2 8 4 8 0  
5 6 2 8 9  
5 6 2 8 9  

Description 

PU~HIUTTON S ~ ~ I T C H  P.C. MOUNT 
PU8HIUTTON SWITCH P.C. MOUNT 
PU~HIUTTON  ITCH P.C. MOUNT 
PU8HIUTTON SWITCH P.C. MOUNT 
P U ~ H ~ U T T O N  SUITCH P.C. MOUNT 

PUSHIUTTON SWITCH P.C. MOUNT 
PU~HIUTTON SMITCH P.C. MOUNT 
PUtHlUlTON 8WITCH P.C. MOUNT 
PUtUlUTTON SWITCH C.C. MOUNT 
PU~HIUTTON SWITCH P.C. MOUNT 

PU~HIUTTON ~ n ~ r c n  r.c, MOUNT 
PUIH8UTTON SWITCH P.C. MOUNT 
PUIH~UTTON  WITCH P.C. MOUNT 
C U ~ H B U T T O N  SWITCH P.C. MOUNT 
PU8HlUTTON SWlTCH P.C. MOUNT 

PUIH~UTTON SMITCH P,C, MOUNT 
PU8HBUTTON SWITCH P.C. MOUNT 
PUIH~UTTON SWITCH P.C. MOUNT 
P U ~ H ~ U T T O N  SUITCM P.C. MOUNT 
PUSH8UTTON IWITCH P.C. MOUNT 

PUlWIUTTON SWITCH P,C, MOUNT 
P U ~ H ~ U T T O N  S W I T ~ H  P.C. MOUNT 
P U S H ~ U T T O N  SWITCH P.C. MOUNT 
PUIHBUTTON SWITCM P.C. MOUNT 
PUIHIUTTON S l lTCH P.C. MOUNT 

PU8HIUTTON SWITCH C.C, MOUNT 
PU8HIUTTON SWITCH P.C. MOUNT 
P U ~ H B U T T O N  SWITCH P.C. MOUNT 
P U ~ H O U T T O N  SWITCH P.C. MOUNT 
PUIHIUTTON SWITCH P.C. MOUNT 

P U ~ H ~ U T T O N  SWITCH P.C. MOUNT 
PU~HIUTTON SWITCH P.C. MOUNT 
PUIHIUTTON SUITCH P.C. MOUNT 
PU8HIUTTON SWITCH C.C. MOUNT 
C U ~ H B U T T O N   WITCH P.C. MOUNT 

P U ~ H ~ U T T O N  SWITCH P.C, MOUNT 
PU8HIUTTON SWITCH P.C. MOUNT 
PUSHOUTTON SWITCH P.C. MOUNT 
PUIHIUTTON SWITCH P.C. MOUNT 
PUlHlUTTON SWITCH C.C. MOUNT 

P U S H ~ U T T O N  SWITCH P.C. MOUNT 
P U S H ~ U T T O N  SWITCH P.C. UOUNT 
PUSHIUTTON SWITCH P.C. MOUNT 
PuSH~UTTON SWITCH p.C, MOUNT 
PUSHBUTTON SWITCH P.C. MOUNT 

IC ORVR TTL 
I C  ORVR TTL 

OIOOE-ZNR b.19V SX 00-15 PDmIW TCm+.OIZX 

SOCNET-8TRP IS-CONT DIP- LOR 
SOCKET-STRP IS-CON1 DIP-SLDR 
SOCKET-8TRP IS-CON1 OIP-&OR 

SOCKET-lC ~ b - C o q ~  DIP- LOR 
SOCKET-IC 16-CON1 DIP-8LOR 

41 MISCELLANEOUS PARTS 

LEO-8PICLR 
LIGHT-HOUSING 
TERMINAL-CRIMP I-TNG 10 Z ~ - I ~ - A W G  RE0 
ROTARY-PULSE GENERATOR 
fiNOTEt RPO8 AND 4SIOCIATCO HLRDWARC 

MUST BE ORDERED j E P 4 R A T E L Y  NOT 
INCLUDED d I T H  THE 4 1  3OARD FOR 
PART NUMBERS AND ASSEMBLY DRAWING 
SEE F I G .  5 - 3 ,  RPG PARTS LOCATION.  

SOARD ASSEMBLY - FRONT PANEL I N T E R F A C E  

CAPACITOR-PXO IOOOCP +-!OX ~ K V O C  CER 
CAPIC~TOR-fXD lOO8Pf +-LOX IUVOC CCR 
CAPACITOR-fXO IOUC+-IOX ZOVOC fA 
CAPACITOR-FXD . O l U F + 8 C - 2 0 %  IOOVDC CER 
CAPACITOR-FXD 3 3 U F + - 1 0 %  lOVDC T A  
CAPACITOR-FXD 1 0 0 U F c - 1 0 4  1OVDC TA 

Reference 
Designation 

A181 
A187 
A188 
4189 
A1810 

41811 
A1812 
A1813 
A1810 
A1815 

41816 
A1817 
A1818 
A1819 
41820 

A1821 
A I a22  
41813 
11820 
1 1  815 

41816 
A l l 2 7  
A 1 128  
41829 
A1830 

41811 
41831  
A1833 
A1830 
A1835 

11 836 
A1837 
A1818 
A 1839 
4 181)O 

41841 
41842 
41803 
A1844 
41805 

11846 
11847 
11808 
A1849 
11850 

I I U 1  
AIU2 

4IVU1 

A lXA l  
4 I X A Z  
) !XI3 

I l X U l  
AIXU) 

12 

A2C1 
l a c 2  
A2C3 

A 2 C 4 - A 2 C 1 3  
A 2 C 1 4  
A 2 C 1 5  

Mfr Part Number 

5010-9436 
5010-943b 
SObO-0436 
5060-1436 
SObO~943b 

SOLO-9036 
5010-943b 
SOLO-9431 
SOLO-9431 
50bO-~O3b 

sobo-qu3b 
1010-9431 
5060-9436 
5060-9136 
SObO-9431 

5060-9436 
SOLO-9036 
5010-9436 
5060-1436 
5010-9136 

5010-9416 
5060-9036 
5060-9USb 
3060-9436 
5060-9436 

SOLO-9436 
5060-9436 
5060-9436 
5060-9436 
SObO-9436 

sobo-qusb 
5060-9436 
5060-9436 
3060-9436 
~ 0 6 0 - * 4 3 b  

SOCO-9436 
5060-0436 
SOLO-9036 
SOLO-9436 
SObO~9036 

5Ob0-943b 
5010-9036 
5060-9036 
5060-9436 
5060-9436 

NES90f 
NE590f 

1901-0551 

1 2 0 0 ~ 0 8 U b  
1200-0806 
1200-0846 

1200-0507 
1200-0307 

ORDER BY OEICRIPTION 
1150-0508 
0310-0031 
SOLO-vuuu 

01350-60022 

OlbO-3456 
0160-3451 
IS00106X002082 
J 1 6 0 - 2 0 5 5  
1 5 0 D 3 3 6 X 9 0 1 0 . 3 2  
1 5 0 D 1 0 7 X 9 0 1 0 R 2  

HP Part 
Number 

5010-9136 
5010-9431 
5060-9436 
5060-903b 
5010-9431 

5010-9436 
5010-q43b 
5060-9431 
5060-9436 
5060-9636 

sobo-qq3b 
S O L O - 8 4 ~ 6  
5060-9436 
5060-9436 
5060-9031 

5010-9436 
~060-1436 
5060-9436 
5060-9036 
5010-9036 

5060-9436 
5060-9436 
SOb0-9U36 
5060-9436 
SOLO-8436 

5060-9036 
5060-Pa36 
5060-9036 
5060-9436 
SOLO-9031 

S O C O - ~ O ~ L  
5060-4436 
SObO-9436 
5060-9436 
S O - 3  

5010-9436 
5060-9436 
5060-9636 
5010-9136 
5010-9036 

SOLO-0031 
5060-8036 
5060-9436 
SObO-9436 
5060-9436 

1820-2266 
1120-2266 

1902-0551 

1200-0841 
1200-0846 
1200-0846 

1200.0507 
1200-0507 

0380-1233 
1450-0588 
OJLO-0031 
SOLO.POUU 

08350-10021 

0160130~6 
0160-3451 
0110-0374 
0 1 6 0 - 2 0 5 5  
0 1 8 0 - 0 2 2 9  
0 1 8 0 - 2 2 0 7  

c 
D 

7 
I 
7 
7 
I 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

T 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

I 
7 
7 
7 
I 

7 
7 
7 
7 
7 

5 
5 

1 

9 
9 
0 

9 
P 

9 
S 
1 
7 

7 

b 
1 
3 
9 
7 
5  

Qw 

2 

6 

3 

2 

11 
3 
1 
1 

1 

11 

11 



Model 8350A 

Table 6-2. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by ArtekMedia O 2006 

Reference 
Designation 

A2Clb 
~ 2 ~ 1 7  
42C16 
A2CI9 
A s 1 0  

AZC11 
AZc22 
AZClJ 
A 2 3 1  
A 2 3 2  
A 2 3 3  
A 2 d 4  
A2L l  
1 2 ~ 1  

12Gl 
1 2 9 1  
~ 2 0 1  
A 204 
420s 

A201 

A2R1 :::: 
AIR4 
A2R5 

A ~ 8 1  
A282 

~ i ? l P i  
A l T C I  
A Z ~ P ,  
AZlP4 
A2TP5 

42TPb 
A ~ T C T  
A2TP8 
A21p9 
12TptO 

~ 2 T P 1 1  
A ~ T P ~ Z  
I 2 T C l 3  
12TplY 
A2T?l$ 

A Z l C l b  
~ 2 T m t 7  
A2TC18 
Ai?TPl) 
A ~ T C Z O  

A2 lCZ l  
A2lCZ2 
4211.23 
A2lP)cl 
A ~ ~ P Z S  

12TCtb 

A2Ul 
A Z U ~  
A2U3 
A P U ~  
AZUS 

l 2 U b  
AZUT 
A2UI 
4ZUI 
LPUlO 

A2Ul I 
ACU12 
M U 1 3  
raulr 
A2u15 

A2u lb  
AZUf 7 
AZUI8 
h a u l 9  
AZUZO 

Qw 

7 
b 

1 1  

34 
2 
3 

3 

119 

3 
9 
5 

b 

P 

18 
s 
1 

Q 
1 

HP Part 
Number 

0180-2201 
011o.uo8a 
0160-3679 
0160-3879 
0160-3879 

OibO-3879 
OlbO-3879 
0160-3879 

1 2 5 1 - 4 0 5 3  
1 2 5 1 - 4 8 2 7  
08503-80001 
08103-80001 

1851-0477 
1851-0477 
1854-0471 
1853-0281 
1851-0281 

1853-0281 

O7S7-0442 
07S7-0200 
O I V O ~ P O ~ T  
0698-4037 
0698-4037 

3101-2243 
3101-2243 

0360-0535 
0360-OS35 
O J ~ O - o s s s  
0360-0535 
0360-OS3S 

0360-0535 
0310-053s 
0360-0535 
0360-0531 
03bO-0S35 

0360-0535 
0360-0531 
0360-0535 
O3bO-0535 
0360-0535 

0360-053s 
0360-0535 
0360-0535 
0360-0535 
03bO-0535 

0310-0535 
0360-0535 
OlbO-0535 
0360-0535 
0360-0535 

0160-0535 

1810-0206 
1820-101b 
1820-1112 
1820-1112 
1820-1989 

1 8 2 0 - 1 9 0  
1820-1759 
1820-1112 
1820-14 lb  
1820-1759 

1820-17¶9 
1820- I759  
1820-1730 
1810-0280 
1820-1873 

1820-1730 
1820-11q7 
1810-0330 
1820-I989 
1820-1989 

Description 

CAPACITOR-FXO lOOUf+-101 1OVOC T I  
C ~ r i c I l o R - f X o  . i u f  +-a01 sovoc CLR 
CAPACITOR-1x0 O I U ~  *-)OX IOOVOC CCR 
CAPACITOR-fXO : 0 1 ~ f  4-201 1OOVOC CCR 
CAPACITOR-fX0 ,OIUf *-20s 10OVOC CER 

CACICITOR-IXO .OlUC +-a01 IOOVOC CER 
CAPACITOR-PI0 .01Uf *-20% lOOVOC CER 
CAPACITOR-CXO .OlUf t - 2 0 1  LOOVOC CCR 
NOT ASSIGNED 
NOT ASSIGNED 
CONNECTOR 3 4 - P I N  M POST TYPE 
CONNECTOR 5 0 - P I N  M DOST TYPE 
COIL-TOR010 
COIL~TOROID 

TRAN8ISTOR NPN 2N22221 8 1  70-18 PD.SOOMW 
IRANBISTOR NCN IN3222A S l  70-18 PO*SOOMW 
TRAN8ISTOR NCN 2121221 $ 1  10-14 POmSOOMW 
TRANIIITOR PNC 2N2907I  $ 1  10-18 P08400MN 
TRANSI8TOR PNP 2N2907A 81  10-18 Po8100MI 

 RANII IS TOR CNP 2 ~ 2 9 0 7 A  8 1  10.18 CO.400MW 

RE818TOR 1OK 1 1  .lZSW ! TC8O+-100 
RLBIlTOR 5 b2W 1% 125W C TC.0*-100 
REr18rOR 84.4 1% .izsw r r c m o t - l o o  
REIISTOR 46.4 1 1  .I2SW I TCnO+-100 
RES18TOR 86.4 1% .125W f TC80*-100 

)WITCH-DIP 
SWITCH-OIP 

TERMINAL Tf3T POINT PCB 
TERMINAL TC8T POINT CCI 
TERMINAL TEST POINT PCI 
TERMINAL TE8T COIN1 PC8 
TERMINAL TEBT POINT PC8 

TERMINAL TClT POINT PC8 
TERMINAL t c a t  POINT Cca 
TERMINAL TEBT POINT PC8 
TERMINIL TEIT *01N l  PC8 
TERMINAL TEST POINT PC8 

TERMINAL TE8T POINT PC8 
TERMINAL TE8T POIN l  PC8 
TERMINAL TEIT POINT PCB 
TERMINAL TEST POINT PC8 
TERMINAL TEST POINT PC8 

TERMINAL TEST POINT PC8 
TERMINAL TCIT POINT PC8 
TERMINAL TE8T POINT PCB 
TERMINAL T E ~ T  POINT PC8 
TERMINAL TE8T POINT PC8 

TERMINAL TE3T POINT PC8 
TERMINAL TEIT POINT PC8 
TERMINAL TL8T POINT PCB 
TERMINAL TEST POINT PC) 
TERMINAL TEST POINT PC8 

TERMINAL TEST P O l N l  PC8 

NETWORM-RE3 8-8IClO.OK OHM X 7 
IC ICWMITT-TRIG TTL  LO INV HEX 1-INC 
I C  f f  TTL L 3  0-TYPE POS-LOGE-TRIG 
IC C V  TTL ~8 0 -TVPC ~ O ~ - L O G E - T R I O  
I C  CNTR TTL L I  B I N  DUAL 4 -8x1  

I C  CNTR TTL L 8  B IN  DUAL 9-811 
I C  8CR TTL L 8  NON-INV OCTL 
I C  Cf TTL L 8  0-TYPE POI-€DOC-TRIG 
I C  8CHMITl.TRIG TTL L 8  INV HEX 1-INC 
I C  8fR TTL LS NON-INV OCTL 

I C  8fR TTL L 8  NON-INV OCTL 
I C  BfR TTL LS NON-INV OClL 
I C  PC TTL LB 0-TYPE POI-LOGE-TRIG COY 
NCTWORW-ICS l o - a r ~ l o . o m  OHM x 9 
1C 8PR TTL L 8  INV OCTL 2-INC 

1C If TTL L 8  0-TVCL COO-COOL-TRIG CON 
I C  GATE TTL L8 NAND QUAD 2-IN? 
NETWORK-IES 8-8IPb8O.O OHM X 7 
I C  CNTR TTL LS B IN  DUAL 4-817 
I C  CNTR TTL L I  B IN  DUAL 4-817 

c 
Q 

5 
8 
7 
7 
7 

7 
1 
7 

5  
1 

9 
9 

7 
7 
7 
9 
9 

9 

9 
7 
o 
0 
0 

b 
b 

0 
0 
o 
0 
0 

0 
o 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

8 
S 
8 
a 
7 

7 
9 
8 
5 
9 

9 
9 
b 
8 
8 

6 
0 
1 
7 
7 

Mfr 
Code 

2 
~ 8 ~ 8 0  
28480 
28480 
28480 

28180 
z t r 8 o  
28480 

2 8 4 8 0  
2 8 4 8 0  
28480 
28460 

04713 
OM713 
04713 
01713 
04713 

04713 

245Ub 
24SUb 
ZYSUL 
24SUb 
24546 

28480 
28480 

00000 
00000 
00000 
00000 
00000 

ooooo 
ooooo  
00000 
00000 
00000 

00000 
00000 
00000 
00000 
00000 

00000 
00000 
o o o o o  
ooooo 
00000 

00000 
00000 
00000 
00000 
00000 

00000 

01121 
OI295 
Ol29S 
0129s 
OlZb3 

OTZb3 
27014 
01295 
01295 
27014 

27014 
27OlY 
01295 
01121 
27014 

01295 
01295 
01121 
07213 
07263 

Mfr Part Number 

1500107X9010~2  
OICO-408~ 
0160-3879 
01bO-3879 
Olb0-3879 

0160-3870 
01bo-387q 
0160-3879 

1 2 5 1 - 4 0 5 3  
1 2 5 1 - 4 8 2 7  
08503-80001 
08503-80001 

2 N 2 2 2 2 ~  
2 N ~ 2 2 2 r  
2N22221 
2N29071 
IN29074  

2NZqO7A 

C4-1/8-~0-1002-P 
C4-1/8-T0-$b2l-C 
CY.II~.TO-YIRY-I 
C4-1/8-T0-4bR*-? 
CY-lI8-TO-4bR4-C 

3101-2243 
3101-2243 

ORDER 8V DLICRICTION 
OROCR I V  OL8CRIPTION 
ORDER IV DIICRIPTION 
ORDER 81 D C ~ ~ R I C T I O N  
OROLR 8V OIICRIPTION 

OIOCR I Y  OC6CRIPTION 
OROCR IV DE#CRICTION 
ORDER BY OC#CRICTIDN 
OROCR 8V D I B ~ R I C T I O N  
ORDER 8V OEBCRIC~ION 

ORDER 8V DC8CRIPTION 
ORDER 8V OE8CRIPTION 
ORDER By OE8CRIPTION 
OROCR av DLBCRIPTION 
OROIR 8V D E 8 ~ R I P l I O N  

ORDER 8V OLBCRICTION 
OROCR IY OL#CRICTION 
OROCR B V  OL~CRICTION 
OROLR 81 0 C r e a l C ~ f O N  
ORDER BY OtBtRICTION 

ORDER I Y  OLBCRIPTION 
ORDER IV OLICRIPTION 
OROER o r  oEI~RIPTIoN 
OROCR BY D t l t R I C T I O N  
OROCR IV DL~<RICTION 

OROLR 8V DEBCRICTION 

2 0 8 ~ 1 0 1  
8NTUL814N 
8N70L874AN 
INIULI~UIN 
7SLS393CC 

7ULSJP3CC 
DM81LIITN 
#N74CdlUAN 
l N I Y C I l 4 N  
DM81L897N 

OM8lLB97N 
DM8lLS97N 
INT4L8273N 
2101105 
DMIlC898N 

BNTbLB273N 
8N74C800N 
LO8AbI l  
74LS393PC 
74LS393PC 



Replaceable Parts 

Table 6-2. Replaceable Parts 

Model 8350A 

See introduction to this section for ordering information 
*Indicates factory selected value 

Scans by ArtekMedia O 2006 

Reference 
Designation 

4 2 ~ 2 1  
AZU12 
42U23 
A Z U P ~  
AZUZ5 

A2U2b 
42U27 
AZUZI 
AZU29 
AZU30 

AZU31 
AZU32 
AZUf l  
A z U J ~  
A2U35 

W 3 b  

W R l  
A Z V R Z  

A3 
4 3  

AICL 
~ 3 ~ 2  
A l C l  
ASCO 
A1Cf 

A3Cb , 

AlC? 
A3C8 
AlC9 
A1CIO 

A 3 C l l  
A l C l 2  
~ 3 ~ 1 s  
A lC lP  
A$cI¶ 

A3CIb 
ASCI I  
43C18 
A iC lV  
A3C20 

A3C21 
A l c 2 2  
41C23 
AlCZO 
A 3C ZY 

A le26  
A3C27 
AiC28 
A1C29 
A3C30 

AICI~ 
~ 3 C 3 2  
A 3 C l l  
A3C34 
ASClS 

4 1~ 16 
AlC37 
ASC38 

A3CRl 
ASCII2 
A lc43  
A3CR4 

43041 
A3042 
A3013 
~ ~ 0 1 4  

A1J1 
A 3 J l  
4 3 3 3  
A 3 3 4  
A 3 3 5  

Description 

DIOOC~ARRAY 25V 9OOMA 
I C  f ?  t T L  L a  0-TYPE POS-COOL-TRIO COM 
I C  OCDR TTL L I  1-TO-8-CINE I - INC 
I C  f f  TTL LS 0-TVPt P O 8 ~ C O O E ~ l R I O  COM 
I C  ?? TTL L 8  0-TYPC PO#-COOL-TRIO COM 

I C  ?f TTL LS 0-TYPC COI.COQC-TRIO COL 
I C  f ?  TTL L a  0-TYPC P00-€DOC-TRIO COM 
I C  GATE TTL L I  NAN0 QUAD )-INC 
NETWORK-RtS 16-OIP~2O.O OHM X 8 
NCTMORK-RLS 16-OIPb8O.O OHM X 8 

I C  DCOR TTL L I  1.70-@-LINE 1-14? 
NETWORK-RLS Ib-01PZ7O.O OHM X 8 
NCTWORK-RLS 16-OIP210.0 OHM X I 
NCTNORK-RES Ib-0IP270.O OHM X 8 
NCTWORK-RCS 16-DIPa7O.O OUM X 8 

NCTWORK-RLS a-dIP1.oK OHM X 7 

OIOOC-ZNR 5.LIV 9% 00-35 POO,1W 
OIOOC-ZNR 6 . 1 9 ~  51 DO-1s ~ o * i w  rc.+.oaax 

42 MISCCLLINCOUS PARTS 

EXTR-PC BD RED POLYC ,062-ED-THKNS 
PIN-ROLL .O~Z-INID~A ,25.IN-LG BE-CU 

BOAR0 A88CM8LV~MlCROPROCCISOR 
BOARD AldCM8LV-MICROPROCC88ORtOPT 001) 

CAPICITOR~~XO IOOU?+-LOX lOVOC I 4  
CAPACITOR-fXO lOOUf+- lOI  LOVOC 14 
CAPACITOR-CXO )SUP*-10% lOVOC TA 
CAPACITOR~CXO .OlU? +do-201 lOOVOC CCR 
CAPACITOR-CXO 3bPf +-YX 30OVOC MICA 

CAPLCITOR-?xO 3bP? +-5X ~OOVOC MICA 
CAPACITOR-?I0 OLU? t8O-20% IOOVOC CCR 
CAPACITOR-fXO :OLUC t8O-20% IOOVOC CCR 
CLPACITOR-CXO .01U? t8O-20s lOOVOC CER 
CAPACITOR-CXD b 8 P l  +-5% 3OOVOC MICA 

CAP&CI~OR-?XO 68?? +*%% 3OOVDC MICA 
CAPACITOR-CXO l 0 0 0 # ?  +-(OX LUVOC CCR 
CAPACITOR-CXO LOOOPC + - l o %  IKVOC CCR 
CAP~CITOR~CXO .IU? +.)OX IOVOC CCR 
CAPACITOR-CXO .OIUf r8O-20% LOOVOC CCR 

CAPACITOR-CXO .O1U? +40-20X lOOVOC C L I  
CAPACITOR-CXO .OIUC +80-2OX IOOVOC CCR 
CAPACITOR-~Xo ,OlU? +40.20X LOOVOC C t *  
CAPACITOR-fXD .oIU? +80-20% IOOVOC CCR 
CAPACITO~-fX0 .O1U? *IO-?OX LOOVOC CCR 

CAPACITOR-CXO .OIuf  +8O-20% ~OOVOC CER 
CAPACITOR-CXO .o lU? +8O-ZOX l0OVOC CcR 
CAPACITOR.~XO .oLu? +lO-ZOX LOOVOC CCR 
CAPACITOR-CXO .oIUC + ~ o - Z O X  IoOVOC CER 
CAPACITOR-cxo .OIUC +80-2OX 1 0 0 ~ 0 ~  CCR 

CAPACITOR-CXO .oIUC t8O-20% IOOVOC CLR 
CAP4CITOR-CXO .OlUf $40-201 LOOVOC CLR 
CAPICITOR.CX0 .OtUf +80-201 lOOVOC CCR 
CAPLCITOR-fX0 .01U? +80-20% IOOVOC CLR 
CAPAC1TOR-CXO ~ O O O P ?  +-LOX IKVOC CCR 

C A P ~ C I ~ O ~ - ~ X O  .OIUC +80.20x L O O V O C  C ~ R  
CAPACITOR-cxo .OIUF +LO-10% L O O V O C  CCR 
C4CACITOR-CXO .OlUF t40 -2OI  IOOVOC CtR 
CAPACITOR-?XO 0 1 ~ f  +bo-IoX LoOVOC CCR 
CACACITOR-?xO : o l u f  t40-20% lOOvOC CLR 

CAPACITOR-fX0 ,01Uf t80-2OX l0OVOC CcR 
CAPACITOR-?XO b8PC *-51 3OOVOC MICA 
CAPICITOR-fXO b8Pf +-SX 3OOVOC MICA 

DIOOC~8MlTCHINO 6OV ZOOMA 2N8 00-15 
DIOOL-4MITCMlNO 8OV ZOOM4 ZNS 00-31 
OIOOC-8WITCUINO 8OV LOOMA 2N8 DO-35 
OIOOL~8W1TCUINQ 8OV 200MA 2N1 00-35 

LCD.VIIIILL LUM-INTS~LCD I~WZOYI-YAX 
LCD-VISI ILC CUM-INT*LMCD If*ZOMA-MAX 
LEO-VISI ILL LUM-lNTSlMC0 I?.ZOMA-MAX 
LCD-V1118LC LUM-INTIIYCO If.2OMA-MAX 

CONNCCTOR I t - P I N  M POIT TVPC 
NOT ASSIGNED 
CONNECTOR 8 - P I N  Y POST T Y P E  
CONNECiOR 5 - P I N  Y POST TYPE 
SOCKET- IC  14-CONT 3 1 P  D I P - S L D R  

HPPart 
Number 

1906-0092 
1820-1710 
1820-(216 
1820-1730 
1620-1730 

1820-1710 
1810-1730 
1820- lO I7  
1810-0297 
1810-0265 

1 8 2 0 - 0 1 b  
1810-0283 
1810-0281 
1810-0115 
1810-0283 

1810-0204 

1902-0041 
19oa-OSSI 

4 0 4 0 - 0 7 5 0  
1r80.0073 

08350-boo38 
08350-60036 

0180-2207 
0180-2207 
0180-0229 
0160-2055 
OlbO-2308 

01bO-2308 
OIbO-20SS 
01bO-2055 
OIbO-2093 
OlOb-0192 

0 1 0 0 ~ 0 1 ~ ~  
OlbO-I456 
0160-345b 
OlbO-4084 
0160-2095 

OIbO-2055 
01bO-2055 
OlbO-20)s 
0160-2055 
Olb0-2015 

01bO-2055 
Olb0-2055 
OLbO-COSY 
OIbO-2055 
0140-2035 

0160-2055 
OIbO-2055 
01bO-2055 
OIbO-2055 
0160-3456 

O ~ ~ O - ~ O S S  
OLLO-205s 
0160-2055 
OIbO-2055 
OlbO-2055 

01bO-2055 
0 la0 -01v2  
OIPO-0192 

1901-0050 
19OI~OOYO 
1901-0050 
1 9 0 1 ~ 0 0 5 0  

1990-0086 
1990-0486 
1990-0486 
1990-0986 

I 2 S l - b I 3 S  

1 2 5 1 - 5 6 1 8  
1 2 5 1 - 5 0 4 1  
1 2 0 0 - 0 9 9 3  

Mfr 
Code 

28480 
01295 
01295 
01295 
01295 

012*¶ 
OI29S 
01/99 
O l I I L  
O l l l l  

01295 
28480 
28940 
2bUbO 
0 

01121 

26410 
24080 

28480 
,?)I80 

28U80 
18480 

$6289 
Sb189 
2 
28980 
28480 

18480 
28480 
28180 
24480 
72136 

6 
21480 
21410 
a1180 
18680 

I 4 1 1 0  
26480 
28980 
z l a 8 0  
24480 

28980 
28480 
28480 
18480 
28180 

ZIYIO 
28480 
28480 
28480 
28460 

28080 
z t r c a  
28480 
28480 
21410 

28480 
7 a I 3 b  
72136 

4 
24160 
28180 
24180 

28080 
28480 
28480 
28480 

18010 

2 8 4 8 0  
2 2 5 2 6  
2 8 4 8 0  

c 
D 

3 
b 
3 
6 
b 

b 
b 
b 
7 
9 

3 
1 
1 
I 
1 

b 

4 
1 

7  
b 

S 
3 

5 
S 
7 
9 
5 

5 
9 
9 
9 
9 

9 
b 
h 
8 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
b 

9 
Q 
9 
9 
9 

9 
9 
9 

3 
3 
5 
3 

b 
b 
b 
b 

8 

0  
3  
b 

Mfr Part Number 

1906-0092 
IN74L8273N 
I N T I L J l 3 8 N  
IN74L8 I71N 
8N7ObIZ7JN 

IN14LJ273N 
IN74LJZ71N 
IN74L82bN 
J L b I a I I  
3168681 

I N 7 1 L I I 3 4 N  
LbLO-Oa8I 
1810.0283 
l 8 l O l O t 8 3  
1810-0281 

208A102 

1902-0041 
190a-05s i  

4 0 4 0 - 0 7 5 0  
1 g80-0073 

083SO-60018 
081~0-60016 

1 S 0 0 1 0 7 ~ ~ 0 1 0 R I  
LfOOlO7X9OlORZ 
1 ~ 0 0 3 3 b X * O L 0 8 ~  
OLIO-205s 
01bO-aJ08 

0160-2308 
OLLO-~OIY 
0160-1015 
0160-105s 
OWl5Cb8OJOSOOWVICR 

0 M l ~ C I I O J O ~ O O ~ V 1 C R  
0160-3456 
0 1 6 0 - 3 4 ~ 6  
OLbO~bO86 
0160-a055 

0160-20S5 
OLIO-a055 
O ~ ~ O - ~ O S S  
0 1 6 0 ~ ~ 0 ~ ~  
0160-I05¶ 

0160-1055 
OlbO-2055 
0160- I055  
O l b O ~ ~ O Y S  
01b0-1015 

0160-2015 
0160-a055 
0160-a055 
0160-2055 
01 60-3416 

o t b o ~ a o ~ s  
o l r o - r o ~ s  
0160-a055 
0160-2055 
0160-205s 

0 1 b0-IOSS 
O ~ l 5 E b 8 O J 0 3 0 0 ~ V l C R  
D ~ ~ ~ C ~ I O J O ~ ~ ~ ~ V L C R  

1~01.0050 
1901-0050 
1901-0050 
19OL.0010 

508Zr964U 
5081-9689 
S O 8 a r ~ 6 8 0  
5081.4684 

1251-6135 

1 2 5 1 - 5 6 1 8  
2 5 5 0 0 - 1 0 5  
1 2 0 0 - 0 8 9 3  

Qty 

1 

7 

1 
I 
1 

4 

I 

L O  

2  
10 

I 
1 

2 

4 

12 

a 

t 

1 
1 
1 



Model 8350A 

Table 6-2. Replaceable Parts 

Replaceable Parts 

See ~ntroductlon to this sectlon for ordering informat~on 
'Indicates factory selected value 

6-9 

Reference 
Designation 

1 3 ~ 1  

1301 
13QZ 
A 3 Q l  
1 3 0 4  
A 3 0 5  

1 3 0 6  
1 3 0 1  

IJRI 
1 3 ~ 2  
AJR3 
AJRU 
A3RS 

13Rb 
,3177 
A 3R8 
A I R 9  
I l R l O  

A3R1 I 
A I R 1 2  
1 3 R l 3  
A 3 R l 4  
A 3 R l 5  

A 3 R I b  
1 3 R l 7  
A l l l 8  
1 3 R l Q  
ASRZO 

AIR21 
A3R22 
- 3 2 . 2 k - c 3 2 . < 3  
- 3 R 5 4  
432.5 ,  

A3S1 

A3TCI 
A3TP2 
1 l r P 3  
A S T P P  
A3T*S 

ASTPb 
ASTC? 
A3TC8 
AST-9 
A3T.lO 

4 3 T P l  I 
13T' lZ  
A 3 T P l J  
I 3 T P I U  
1 3 ~ ~ 1 5  

1 3 T P l b  
A 3 T P l 7  
41T*1 8  
A3TP19 
AST*20 

A31?21 
4STC2Z 
A3TP23 
A3Tr24 
A3TP2S 

1 3 1 ? 2 b  
~ 3 T P 2 l  
A3T*28 
4 3 l P 2 9  
AJTP30 

13TP31 
A3TP32 

A3UI 
A3U2 
A3U3 
A3Ub 
A3U5 

A3Ub 
11UT 
A 1 U I  
A3U9 
AJUIO 

Scans by ArtekMedia O 2006 

HP Part 
Number 

0 8 5 0 3 - 8 0 0 0 1  

1 8 ) 3 - 0 4 3 5  
1 8 5 3 - 3 4 0 5  
1 8 5 4 - 0 0 1 9  
1 8 5 4 - 0 0 1 9  
1 8 5 3 - 0 2 6 1  

1 8 5 3 - 0 2 8 1  
1 8 5 4 - 0 4 7 7  

0 7 5 7 - 0 4 1 1  
0 7 5 7 - 0 4 1 6  
0 6 9 8 - 3 1 5 5  
0 6 9 8 - 3 1 5 5  
0 7 5 7 - 0 2 8 0  

0 7 5 7 - 0 2 8 0  
Ob08.3U30 
Ob91.3030 
0 6 0 8 - 3 4 3 0  
ObV8-3430 

0 7 5 7 - 0 4 0 1  
0757-04U2 
0757-OUUZ 
0757.0442 
0 7 5 1 - 0 4 1 6  

0751-0U01 
0757-0'01 
0 6 9 8 - 3 4 3 7  
0 7 5 7 - O U l b  
0 7 5 7 - O U U E  

075?-0UUZ 
0 7 5 7 - 0 4 4 2  

1 7 5 ' - 3 4 4 2  
3 ' ) ' - 3 4 4 2  

3 I O I - 2 2 4 1  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
O J L O - o s s s  
0 3 6 0 - 0 5 5 5  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 1  
0 3 6 0 - 0 5 3 5  
0 3 1 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
O3b0-0535 
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 5 5  
0 3 6 0 - 0 5 3 5  

0360-OS35 
0 3 6 0 - 0 5 1 3  
0 5 6 0 - 0 5 3 5  
0 1 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 1 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
OSLO-013s 

0 3 ~ 0 - 0 5 3 s  
0 3 1 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 1 0 - 0 5 3 5  

0360.0515 
0 3 6 0 - 0 5 3 5  

1 8 1 0 - 0 1 0 3  
1820-1989 
1820-1197 
1 8 2 0 - I 4 2 5  
1 8 2 0 - 2 3 5 8  

1 8 1 0 - 0 2 8 0  
1 8 1 8 - 0 5 6 2  

c 
D 

9 

9  
q  
3  
3  
V 

V 
7  

7  
7  
I 
1 
3  

3  
5  
5 
5 
5 

0 
9  
V 
9  
7 

0  
0  
I 
7 
9 

9 
V - 
9 

b 

0  
0  
0  
o 
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
o  

o  
0  
0  
0  
0  

0  
0  

5  
1 
9 
6  
b  

8  
5  

Description 

COIL-TOR010 

IRAUS I S T O R  PNP 8 1  - 0 - ~ 8  P D = J O O M W  
2 A N S I S - C R  P N P  S l  - 0 - 1 8  ? D = 3 0 0 M W  

TRANSISTOR NPN SI ~0.18 ?O~ILOMW 
TRANSISTOR HPN 3 1  1 0 - 1 8  PO83bOMW 
TRANSISTOR PNP 2NZeO7A I 1  TO-(8 PDmuOoMW 

TRANSISTOR PNP 2 N 2 9 0 7 1  8 1  TO-18 PO.UOO** 
TRANSISTOR YPN Z N 2 2 Z Z I  8 1  TO- I8  PD8SOOuW 

RCSISTOR 5 1 1  I1 .I25W C Tc.01-100 
RESISTOR 5 1 1  1 1  .I2SW f TC.01-100 
* E S I S T O R  4 . 6 4 ~  IX  ,125U c T C # O + - 1 0 0  
RESISTOR o.bUK I X  , I25W ? TC101-100 
9ESISTOR I K  If , 1 2 5 ~  c TCmO**lOO 

RESISTOR I K  I X  . I 2 5 *  C Tc*0+-100 
RESISTOR 21.1 I% .IZSW C TC.O+-100 
RESISTOR 21.5 1 1  .125* C T C 8 0 1 - I 0 0  
RESISTOR 21.5 11 .125W C TCaO+-100 
RESISTOR 21.9 11 .IZSW f T C ~ O + - 1 0 0  

RESISTOR 1 0 0  1 1  , 1 2 5 ~  F TC~o+.100 
QESISTOR 10% 1 1  , 1 2 5 ~  C TC80+-100 
RESISTOR IOK 1 %  ,125W C TC.0*-I00 
RESISTOR !OK 1 1  . I Z I W  f TC.0*.100 
qES1STQR 5 1 1  IX , 1 2 5 n  F TC.O+-IOO 

RESISTOR 1 0 0  1s  ,IZSW f TC801-100 
QESISTOR 1 0 0  I %  , 1 2 5 ~  f TC.O*-LOO 
RESISTOR 1 1 3  1 %  ,125W r 7C.01-100 
Q E S I S T O R  3 1 1  1 %  , 1 2 5 ~  C ~C.0+-100 
RESISTOR ION IX .IZSW r TC.o*-loo 

RESISTOR 10K 1 1  .1ZS# C TCa01-100 
RESISTOR IOK 1 1  ,125W f lC.O*-100 
JOT A S 5 1 5 L E 3  
? E S I S T O ?  1 l K  * . Z C n  - C = d + - l d O  

? , E S I S T O ~  I O K  .' .25W ' TC:O+- Id3 

SWITCH-RrR DIP-RKQ-ASS7 8 - l A  ,OSA 3OVOC 

TERMIYAL TCIT POINT PCB 
TERMINAL TEST POINT PCB 
TCQMIQ4L TEST POIYT PCB 
TERMINAL T E S T  POIVT ~ c a  
TERMINAL TEST DOIVT PCB 

TERMINAL TEST POIVT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PC8 
TERMINAL T E S T  POIVT P C B  
TERMINAL TEST POINT PCB 

TERMINAL TEST POINT DCB 
TERHlH4L TCdT POINT PCB 
TERMIYAL T E S T  POINT P C B  
TERMINAL TEST POINT PC8 
TERMINAL TEST POlNT PCB 

TEUMINAL T E S T  POINT P C B  
TERMINAL TEST POINT PC8 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PC0 

TERMINAL TEST POINT PCB 
TERMINAL TEST P O I N 1  PC8 
TERMINAL TEST POINT PC8 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT P C B  

TERMINAL T E S T  POINT P C B  
T E R H ~ N A L  T E S T  P O I Y ~  P C B  
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL T E l T  POINT PCB 

TERMINAL TEST POINT PCB 
TERMINAL T E S T  POINT PCB 

NCTWORK.IES 6.81Pu70.0 OHM X 7 
I C  CNTR TTL LS B I N  DUAL 4 - 8 1 1  
IC GAIL T T L  L) NANO QUAD 2-INP 
I C  SCHHITT-TRIG TTL L a  NAN0 QUAD 2 - I N ?  

NETWORK-SES 10-8IPlO.OK OHM X 9  
I C  UP08 UK RAM 8 7 1 1  300-NS 3.4 
I C  NMOS UK Q1M $ 1 1 1  300-US 3-8 
HOT IOSIGNCD 
YOT A8SIGNEO 

Qty 

2 

2  

V 

1 3  

4  

II 

2 

I 

2 
I 

P 

Mfr 
Code 

2 8 4 8 0  

2 4 7 1 3  
04 ' .3  
2 8 4 8 0  
2 8 4 8 0  
0 4 7 1 3  

0 4 7 I 3  
0 4 7 1 1  

2 4 5 4 6  
2U546 
2 4 5 4 6  
2 4 3 4 1  
ZYSUb 

245Ub 
0 1 8 8 8  
0 3 8 8 8  
0 3 8 8 8  
0 3 8 8 8  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

/US46 
24SYb 
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  

2 4 2 4 0  
2 4 ~ 4 0  

2 9 4 8 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
o o o o o  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
ooooo  

ooooo 
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  

O I l Z l  
0 7 2 6 3  
OIZTS 
0 1 2 * 5  
2 8 4 8 0  

O l l 2 I  
w b 4 q  
3 4 6 4 9  

Mfr Part Number 

0 8 5 0 3 - 8 0 0 0 1  

2 N 4 2 9 9  
2 N 4 2 0 9  
1 8 9 4 - 0 0 1 9  
1 8 5 0 - 0 0 1 9  
ZNZ907A 

2NZP07A 
2N22ZZA 

C Y . I / ~ . T O - ~ I I R - C  
C U - I / ~ - T O - S I I R - C  
CP.I/8-10-4bYI-C 
C4-1/8-TO-YbYl.f 
C4-1 /8-T0-1001-C 

c S - l / 8 ~ T O - I O O l ~ f  
PMESS-I/~-TO-ZIRS-C 
PMESS- l l8 -TO-ZIRS-C 
P~LSS- I /~ .TO.ZIRS.~ 
P * C S S - I / ~ . T O ~ Z ~ R S - ?  

CU.I/~-TO-IOI-C 
C4-1/8-T0-1002-*  
CU.l/8-10-1001.C 
C U - I / 8 - T O - I O O ~ ~ C  
CU-I/~.TO.SIIR-! 

CU-118-10.101-? 
C 4 . 1 / 8 - 1 0 - 1 0 1 ~ f  
C 4 - l / d - T O - l l 3 R - C  
C U - I / ~ - T O - ~ I I R . ?  
C 4 - 1 ~ 8 - ~ 0 - 1 0 0 L - ~  

C4-1/8.TO-!OoZ-C 
CU-1/8-TO-IOOZ-f 

4 - 1  8 - T 0 - ~ 3 0 2 - ~  
- 4 -  8 - T O - 1 3 0 2 - F  

3 1 0 1 - 2 2 4 3  

ORDER 8V D f l C R I P T I O N  
ORDER BY DCICRIPTIOH 
ORDER 8V DCICRIPTION 
ORDER o v  OCICRICTION 
ORDER BV O C S C R I P T ~ O N  

ORDER Bv OCICRIPTION 
ORDER 8 1  OEICRIPTION 
ORDER 8 1  OE8CRIPTION 
ORDLQ 8V D C l C R I P T l O N  
ORDER 8 1  OEICRIPTION 

OROCR 8V OClCRIPTlON 
OROCR By DC#CRfPTION 
ORDER 8 1  O C 8 ~ R I P T I O N  
OROER By OEICRIPTION 
OROCR 8 1  O L 8 t R I C T I O N  

ORDER B V  DCbCRlPTlON 
OROCR 8 1  OCICRIPTION 
ORDER 8V O O C R I ? T I O N  
ORDER SV OCICRIPTION 
O R O C R  B V  O C I ~ R ~ C T I O N  

ORDCR SV DC8CRICTION 
ORDER BV OEICRIPTION 
OROLR BV OCICRIPTION 
OROLR 8V O C l t R I P T I O N  
OROCR IV OIIFRIPTION 

OROLR av OC*CIIPTION 
ORDER BV O C 8 C R I P ~ I O N  
OROCR 8 1  DC8CRIPTlON 
ORDER aV OC8CRlPTION 
ORDIR a v  OE~CRIPTION 

ORDCR 8V DCICRIPTION 
ORDER SY DCICRICTION 

1 0 8 A Y l l  
74CS393PC 
SN7PLIOON 
SN74L8132N 
1820-1JS8 

2 1 0 1 1 0 3  
~ 2 1 1 4 1 - 5  
P Z I ~ U A - S  



Replaceable Parts 

Table 6-2. Replaceable Parts 

Model 8350A 

See introduction to  thls section for ordenng information 
*Indicates factory selected value 

Scans by ArtekMedia O 2006 

- 
Reference 
Designation 

A ~ U L I  
A3ut2 
A3UlI 
AJUlY 
A3UIS 

43UIb 
A3UI7 
A3UI8 
43UI9 
A3U20 

43UZI 
A3UZ2 
A W 2 3  
ASUZU 
ASU23 

A1U2b 
A3U27 
13U28 
IJU29 
ASU10 

A3u11 
13Uj2 
13U33 
43U1Y 
A3u3S 

AlVel 

13W1 

13XUll 

1371 

1311 

131Icl 
ASAlC2 
4341C3 
ASAlCU 
1 3 ~ 1 ~ 5  

13AIcb 
A3AIC7 
A3AIC8 
A3AlC9 
A3AIClo 

A3AlClI 
ASAICIZ 
AfAlCl3 
A3AlCla 
A3AIC13 

~ 3 ~ l ~ l b  
13AICI7 
A3AlCl8 
1 3 ~ 1 c t r  
A3AlC2o 

A ~ * I C R I  

A3AICI 

4JAIL1 

1 3 ~ 1 ~ 1  
A3AlRZ 
A3AlR3 
13AlRU 
A3AlR5 

A3Allp1 
A3AITP> 
A3AlTP3 
A ~ A I T V O  
A3AlTP3 

AJAllpb 
43blTP7 
I3AIT?b 

HP Part 
Number 

08350-80002 
1810-0280 
1818-0562 
LblbrOSbZ 

1820-1730 
1820-0681 
1 ~ 2 0 - 1 1 9 9  
1820-1204 
1820-lPI7 

1820-0681 
ISZO-2075 
1820-121) 
1820-1216 
1820-2075 

1820-LqI? 
1820-1917 
1810-0280 
I020-1917 
1810-0338 

1110-0338 
1820-LOI7 
1810-0338 
1820-1425 

1902.0531 

1440-la89 

I ~ O O ~ O b o ~  

OUlO-0787 

~ 0 4 0 - 0 7 5 1  
1480-0073 

08350-60030 

OLbO-022Q 
01@0-2207 
OIbO-4084 
01bO-UOnU 
Ol bO-UObY 

OlbO-2053 
01b0-2055 
Olb0-2035 
01bO-2055 
Olb0-2055 

01bO-2055 
OlbO-2055 
0160-1055 
0160-2055 
01bO-2055 

01bO-2055 
Olb0-2055 
0160-2055 
O I ~ O - 2 0 5 3  
OlbO-2055 

1901-0200 

8159-0005 

04503-60001 

0757-0442 
0 7 5 7 ~ 0 u a Z  
0757-oUU2 
0757-qUU2 
0 7 ~ 7 ~ 0 U 4 2  

03bO-0535 
03bO-0535 
03bO-0535 
03bO-0535 
0360-0535 

0360-0535 
03bO-0533 
OJIbO-0535 

E 
5 
8 
1 
5 

b 
(1 

1 
9 
1 

4 
U 
3 
3 
4 

I 
1 
8 
I 
7 

7 
I 
7 
b 

1 

8 

5 

I 

8 
b 

7 

7 
5 
0 
R 
0 

9 
'3 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
Q 
9 

5 

0 

9 

9 
9 
9 
9 
0 

0 
0 
0 
0 
0 

0 
0 
0 

Description 

YO1 ASSIGNED 
PROM-CLOCK GCNERATOR 
NETWORK-RLS LO-SlC10.0K OHM X 9 
IC NMOS OK RAM STAT 300-NS 3-0 
IC NMOS UK RAM STAT 300-N8 3-8 

I[ rr TTL LI 0-TYPE POS-EDGE-TRIO CO* 
IC GATE TTL S NAN0 QUA0 2-IN? 
IC INV TTL LS HEX I-INP 
IC GATE TTL LO NAN0 DUAL 8-INP 
IC 0CR TTL L3 LINE ORVR OCTC 

IC GATE TTC 3 NAND QUAD 2-INP 
1C MlSC TTL L8 
IC OCOR TTL CS 3-TO-8-LINE 3-IN* 
1C OCOR TTL LS 1-TO-8-LINE 3-lNP 
IC MlSC TTL L3 

IC 8CR TTL LS LINE DRVR DCTL 
IC BCR TTL LS LINE DRVR OCTL 
NETWORK-RCS 10-SIPIO.OK OH* X 9 
IC 8?R TTL LS LINE ORVR OCTL 
NLTwORK-RES Ib-OlP100.0 OHM X 8 

NETWORK-RES Ib-OIP100.0 DYM X 0 
IC 0CR TTL LS LINE ORVR OCIL 
NLIWORK-RCS 16-OIPIOO.0 OHM X 8 
IC 8CHMITT-TRIG TTL LS NAN0 QUA0 2-IN? 
NOT 18SlGNEO 

DIODE-2NR b.lqV 5x 00-15 PO.!* TC.+.OZZx 

#IRECORM 0t cu A G  
(OPTION 001 ONLY) 

SOCKET-IC 24-CONT DIP DIP-SCOR 

CRYSTAL-QUARTZ 

A3 *ISCELLANEOUS PARTS 

ExTR-PC 80 ORN POLvC ,Ob2-80-?HKN8 
PIN-ROLL .OC~-IY-OIA .25-IN-LG BE-CU 

BOAR0 ASSE*BLY-PRO" 

CAPACITOR-FXO 33UC*-101 10VOC TA 
CAPACITOR-?YO IOOUC+-10% IOVOC TI 
CAPACITOR-CXO .IUF +-201 SOVOC CER 
CAPACITOR-CXO ,IU? +-20% 50VOC CCR 
CAPACITOR-CXO .lUC *-.?OX 50VOC CLR 

C A P A C ~ T O R - F X O  .OIUF *do-20% IOOVoc CER 
CAPACITOR-fXO .0lU? *aO-201 IOOVOC CCR 
CAPACITOR-fXO .OIuf (80-LOX IOOVOC CCR 
C A P A C I T O R ~ F X O  O ~ U C  *80.20X I O O V O C  CER 
CAPACITOR-CXO :OIUF +80-201 IOOVOC CER 

CAPACITOR-CxO .OIUf r8O-20% lOOv0C CER 
CAPACITOR-CXO .OlUC +80-201 IOOVOC CLQ 
CAPACITOR-CXO .0IUf tb0-20l 100VOC CLR 
CAPACITOR-PXO .OIUf (80-201 IOOVOC CEI 
CACACITOR-FXD .oIUf r8O-20% IOOVOC CER 

CA?ACITOR~?XO ,01Uf +b0-20% ~ o o V D C  CER 
CAPACITOR-CXO .OIUC *do-20% IOOVOC CER 
CAPACITOR-CXO .oIUC *SO-20% ~ o o V O C  CLR 
CAPACITOR-FXO .OIUC +~O.ZOX I O O V O C  C C R  
CAPACITOR-CXO .oIUC +do-201 IOOVOC CEQ 

0IOOE.PWR @CCT ~ O O V  1.51 

WIRE ZZAWG W PVC IX22 dOC 

COIC~TOROIO 

RESISTOR !OK IX .tZSW C T~#O+-l00 
~ 1 8 1 8 ~ 0 ~  I O K  1% .IZSW c T C ~ O I - 1 0 0  
RESISTOR 107 If .IZSW C TCsO*-100 
RESISTOR !OK IX ,123W C TCa0*-100 
RESISTOR (OK I1 ,125W C TC10t-100 

TERMINAL TEST POINT PCB 
T E R M I N A L  T E S T  P O INT P C ~  
TERMINAL TEST POINT PCB 
TERMlNAL TEST POINT PCB 
T E R M I N A L  TEST P O I N T  P C B  

TERMINAL ?EST POINT PC8 
TERMINAL TEST POINT PCB 
TERMINAL TEST POlNT PCB 

Ow 

1 

2 
5 
I 
b 

4 

6 

1 

I 

I 

2 

1 

1 

J 

Mfr 
Code 

28410 
0LlZl 
34649 
3UbU9 

01295 
01293 
01295 
01293 
01295 

0 1295 
oLZQS 
OI295 
01293 
01295 

01295 
0 1 1 0  
01121 
01295 
1123b 

11236 
01295 
11236 
01291 

28480 

28480 

28480 

28480 

28480 
21400 

28480 

Sb28q 
5b289 
28480 
21480 
ZbU80 

28uSO 
20UbO 
ZbYbO 
2bUb0 
ZIYSO 

2SUSO 
26480 
28480 
18480 
28490 

ZbUSO 
28480 
28480 
2 8 ~ 8 0  
28480 

28480 

ZlUbO 

28480 

2YSSb 
24346 
24546 
24546 
?.US46 

ooooo 
00000 
00000 
00000 
00000 

00000 
00000 
06000 

Mfr Part Number 

08350-80002 
ZlOA103 
PZIIUA-5 
Pal i4A-5 

8N7UL8273N 
IN74800N 
SN7DLlauN 
SNlYLSlON 
SNTULS240N 

SN7USOON 
SN7UCSZUSN 
8N74L813SN 
8N74LS138N 
8N74LS24SN 

8NIUL82UON 
ON7ULSZYON 
210AL03 
SN7UCS2UON 
761-5-1100 

7bl-3-R100 
SN7YLSZUON 
761*3rR100 
8N74LSI32N 

1902-0551 

1060-la89 

1200-0892 

0410-0787 

4040-0151 
1480-0073 

08350-LOO30 

1500336X901082 
1500101X9010RZ 
01bO-4084 
0160-UObU 
OlbO-UOIU 

0160-2053 
01b0-2053 
OlbO-LOSS 
0160-2053 
OlbO-2015 

0160-2055 
OLb0-2055 
01 60-2055 
OLbO-2053 
0160-2055 

0160-2053 
01bO-2053 
0160-2055 
01 60-zoss 
0160-2055 

1901-0200 

8159-0005 

08503-60001 

CU-1/8-10-1002-C 
CU-I/8-TO-1002-? 
CU-l/8-T0-1002-? 
CY.111.10-1002-C 
C4-1/1-TO-1002-C 

OROCR BY OClCRI?TION 
OR O C R  81 D C I C R I C ~ I O N  
ORDER BY DC8CRICTION 
ORDER BY DC8CRIPTION 
OROCR 8V DLICRICTION 

OROCR 8~ OLICICPTION 
OROCR 87 O C ~ ~ R l ? T l O N  
OROCR 8V OCBCRICTION 



Model 8350A 

Table 6-2. Replaceable Parts 

Replaceable Parts 

See introduction to this section for ordenng ~nforrnation 
*Indicates factory seiected value 

Scans by ArtekMedia O 2006 

Mfr Part Number 

T*SZSlbJL 
T~sESI~JL 
TM82SIbJL 
TMIZSIbJL 
TM32SlbJL 

TMSZSlbJL 
Tq82SlbJL 
Tq82SlbJL 
T ~ S ~ ~ I ~ J L  
TMSZSlbJL 

T"S251bJL 
TMI251bJL 
TMSZSIbJL 
T * S ~ S I ~ J L  
TMSZSIhJL 

T"S2SIbJL 
Tw82SlbJL 
7MSZSlbJL 
8N74LS2UUN 
SN7ULSZUUN 

SN7ULS2U5N 
761-3-R100 
SN7ULSlbN 
SN7PLS8bN 
SN74LSbbN 

aN7UL88bN 
SN7ULS8bN 
SN7ULSI3VN 
9N7ULSl39N 
8N74LSI3*N 

SN7ULIOON 
SNIULS3ON 

08350-boo12 
01350-boo11 

08310-60024 

150010?x9010RZ 
1500107X901OR2 
01 bO-2055 
300207GO250H9 
J0020?GO250~9 

01 10-2055 
0 1 b0-2055 
OlbO-2051 
0160-2055 
01bO-2055 

Oleo-2055 
Olb0-2055 
150DUl5X903582 
01 b0-2055 
OlbO-3454 

Of bo-0084 
OlbO-YO84 
o i b o - s a s s  
1500~75X1OJS8Z 
LYOOY7SX903SE2 

01co-2055 
0160-3USU 
1S00227X901082 
0160-2055 
OLIO-2055 

01  LO-LOSS 
OlbO-1055 
Olb0-2055 
ISOOIOCXIOIO~Z 
0160-2053 

0160-2059 
01bO-a055 
0 I b O ~ 2 o S 3  
OlbO-2055 
01 b0-2055 

C O b 7 ~ 2 5 1 ~ 2 2 2 ~ ~ 2 - C 0 *  
0 I bo-205s 
OlbO-3055 
Olb0-2055 
0160-2055 

Mfr 
Code 

01295 
01295 
OIZ*S 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01215 
01295 
01295 
I *  
01295 

01295 
I l 2 3 b  
0129s 
01295 
01295 

01295 
01295 
01295 
O12qS 
01295 

01299 
0129S 

28480 
28410 

21980 

56219 
36289 
28U40 
56269 
5b219 

24480 
28U40 
28480 
28480 
28480 

2bu80 
28480 
56219 
28U80 
28480 

28480 
28480 
28480 
2 
36289 

28U80 
28480 
Sb289 
28480 
21U80 

24480 
28980 
28480 
56289 
21U8O 

2 1 ~ 8 0  
24440 
28080 
28480 
ZdU40 

2 
28480 
28480 
28480 
Z4U80 

Description 

1C YMOS Lb38U-817 EPROM 050-NS 3.8 
IC NMOS Ib344-81T EPROM 050-NS 3-5 
IC NU08 1b389-41T EPROM 450-NS 3.S 
I C  NM08 lb38U-BIT EPROM 450-NS 3.5 
I C  NMO8 lb38U-BIT EPROM 450-NS 3-S 

IC NMOS Ib38U-811 EPROM 450-NS 3-3 
IC NMOS lb38U-817 EPROM 450-NS 3-9 
I C  NMOS 1b38U-BIT EPROM USO.NS 3-3 
IC NMOS l b 3 a a - ~ : ~  EPROM USO-NS 3-3 
1C NMOS Ib38U-817 EPROM 450-N8 3.4 

IC NMOS Ib38U-8fT EPROM USO-NS 3-3 
IC Nu08 16344-BIT CVROM USO-NS 3-3 
1C NU08 1b34U-BIT EPROM USO-NS 3.S 
IC NMOS 1 6 3 8 4 - 8 l t  EPROM USO-NS 3-S 
I C  NMOS lb38U-8 IT  EPROM U5O-NS 3-3 

I C  NMOS Ib38U-BIT EPROM USO-NS 3.8 
IC NMOS lb314-817  EPROM 450-NS 3-8 
IC 4MOS 1b38U-bIT EPROM 410-NS 3-8 
IC ORVR TTL LS LINE ORVR OCTL 
I C  ORVR TTL LS LINE ORVR OCTL 

IC MISC TTL L b  
N E T W O R K - ~ € 1  1 6 - 0 1 ~ l 0 0 . 0  OMM x 8 
IC G A ~ E  T T L  L S  EXCL-OR ~ U A O  2-IN? 
I C  GATE TTL LS EXCL-OR QUA0 2- IN? 
IC GATE T l L  LS EXCL-OR QUAD 2- IN@ 

IC G A T E  T T L  LO CXCL-OR QUID 2- INP 
IC CITE TTL LS EKCL-OR QUA0 2-INP 
I t  DCOR TTL L3 2-TO-4-LINE OUAL .?-IN? 
I C  OCDR TTL LS 2-TO-U-LINE DUAL 2-INP 
IC OCDR T T L  LS ~ - T O - P * L I N C  DUAL 2 . 1 ~ ~  

IC CITE T T L  LS NAND DUAO 2-INP 
1C GATE TTL LS NAN0 8-INP 

CAILC AlSEMBLV-ZbC 
CI~LE A ~ S E ~ L Y - I  uc 

BO4gO A$sEWLY.SCALING b MARKER 

CIPACITOR-CxO IOOU~+- IOI  IOVOC T I  
CAPACITOR-CXO 1OOUCt-101 1OVOC TA 
CAPACITOR-CXO . o ~ U f  r d o - Z o I  IoOVOC CER 
CAPACITOR-CXO 200UC*75-101 EYVDC AL 
CAPACITOR-CXO Z O O U C ~ ~ ~ - I O I  ZSVOC AL 

CIPACITOR.CX0 olUC *80-20x looV0C CC* 
CAPACITOR-CXO :OIUF *do-20% IOOVOC C ~ R  
CAPACITOR-CXO , o ~ U ?  r80-20Z IOOVOC CCR 
CAPACITOR-CXD ,oIu~ 480-201 LOOVOC CER 
CIPACITOR.CX0 ,o lUf  +8O-ZoX IooVOC CER 

CAPACITOR-CXO .OlUf  t8O-ZOI 1OOVOC CER 
CAPACITOR-CXD .OlUf +80-20X 1OOVOC CER 
CAPACITOR-CXO u 7 U f + - l o l  )SVOC TA 
CAPACITOR-C X O  . ~ l ! j f  480-20s 1oOvOC CER 
C ~ P A C I T O R - * X O  2 2 0 ~ ~  + - l o x  I K V O C  C C Q  

CAPACITOR-CXD .!Uf +-)OX SOVOC CCQ 
CAPACITOR-CXO ,IUC 4-201 SOVOC CER 
CIPACITO~-CXO U ~ O P C  +.IOI ~ K V O C  C C R  
CAPAC170R-?XD U 7Uf+-10% 3SVOC TA 
CIPACITOR-CXO 4:7~?4-101 3SVOC TA 

CICLCITOR-CX0 . o ~ u ?  t80-2OX 1 0 0 ~ 0 ~  cER 
CAPACITOR-FXO 2 2 0 ~ ~  4-101 IKVOC CLR 
CAPACITOR-CXO ZLOUf+-I01 IOVOC I A  
CAPACITOR-CXO ,Oluf 440-ZOX IOOVOC CER 
CAPACITOR-CXO .OlUC (80-201 1OOVOC CER 

IPAcITOR-C I 0  OIUf 480-20% lOOV0 cER 
E I P I C I T O R - C X ~  ;,OCC + - l o x  ~XVOC CER 
CIPACITOR.fX0 .OIUf (80-20X IOOVOC CCR 
CAPACITOR-CXO IOU?+-IOX LOVOC T A  
CAPACITOR-CXO , o l u f  *no-20% looVOC CER 

CIPACITORICXO .OIUC +go-20% I O O V O C  C L R  
CIPACITOR-CXO ,01Uf +bO-201 lOOVOC CER 
CIPAClTOR-CXO . o ~ U f  +40-,?OX ~ooVOC CCR 
CAPACITOR-CXO .01uC 480-201 IoOVOC CCR 
CIPACITOR-CXO .OlUf t8O-201 IOOVOC CLR 

CIPLCITOR.CXO 220oP l  + - 1 0 ~  2SoVOC CCR 
C A P L C ~ T O R - c x o  ,o luC 440-20% IOOVOC CLR 
CIPLCITOR-CXO . o I U f  rbO.2OI lOOVOC CER 
CAPACITOR-fX0 ,OlUf r8O-2OX 1OOVDC CER 
CAPLCITOR-CXO .oIuC +do-201 IOOVOC CER 

Reference 
Designation 

A l I l U I  
A J A I U ~  
1 3 1  I U1 
A3 I IU7  
A311US 

A3AIUb 
AJ I IU7  
I 3 1 I U 8  
ASAIU* 
A31 lU l0  

A3 I IU11  
A 3 I I U l R  
4 3 A l U l 3  
A341UlO 
A1AIUlS 

A S I I U I b  
ASI lU17 
A3I IU18 
A31lUlO 
A3AIU20 

ASI lU21 
A311UlZ 
~ 3 1 1 ~ 2 3  
A3I tU24 
A311UZS 

4 3 4 1 ~ ~ 1  
A ) I ~ U ~ T  
A3 I tU28  
A311U29 
A lA lUJ0  

AJAIUII 
A14IUJZ 

r3AlW1 
A3AlWl 

A (1 

AuCl 
AUC2 
AVCI 
APCU 
AuCS 

Aucb 
Apt7 
AuC8 
AuCP 
14c10 

A t , C l l  
AUClZ 
AuC 13 
AuClU 
AUClS 

44Clb 
A4Cl7 
A U C I ~  
A r C l 9  
AUCZO 

4 4 c l l  
A4C12 
AUCI1 
APC2II 
~ n C 2 1  

::g: 
A4CZ8 
l a c 2 9  
A4c30 

r a c l r  
~ 4 C 1 2  
4UClJ 
AaC3r) 
AUC3S 

A4C3b 
AaC37 
A4C38 
AOCI* 
AsCI0 

c 
D 

b 
b 
b 
b 
4 

b 
b 
b 

b 

b 
b 
b 
6 
b 

b 
b 
b 
J 
3 

4 
7 
1 
8 
8 

8 
8 
2 
2 
2 

9 
2 

5 
0 

9 

5 
5 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
3 
9 
0 

8 
8 
s 
3 
3 

9 
U 
b 
9 
9 

9 
5 
9 
3 
9 

9 
9 
9 
9 
V 

7 
9 
9 
9 
9 

HP Part 
Number 

1818-0498 
1818-0498 
1818-00*8 
1818-0078 
1818-0198 

1818-0488 
1818-0198 
1418rO498 
~ a l a - o a q a  
1818-0494 

1818-0498 
1818-0098 
1818-0098 
1818-0498 
1818-0498 

1818-0988 
l818-OU18 
1418-0491 
1820-2024 
1820-2024 

1810-2075 
1810-0338 
1820-1211 
1820-1211 
1820-1211 

18~0.1211 
1820-1211 
1810-1281 
1820-1281 
1820-1281 

1820-1197 
1820-1207 

08350-60012 
08350-b0011 

08350-bOO2U 

0180-2207 
0180-2207 
0160-2055 
0180-2lUU 
0180-2140 

0160-2055 
0160-2055 
0Ib0-2055 
OIbO-2055 
01bO-2055 

OlbO-ZO35 
01bO-2055 
0180'0100 
01bO-2055 
OlbO-3454 

OlbO'108V 
0160-4084 
0160-345s 
0140-0100 
0180-0100 

OlbO-205s 
0160-3454 
0100-2208 
OIbO-2055 
OlbO-2055 

Olbo-2055 
01b0-3455 
01bO-2015 
0180-0374 
OlbO*ZO¶S 

OLIO-205s 
OlbO-2035 
OIb0-203s 
OIbO-205s 
Olb0-2055 

01bo-4299 
OILO-205s 
0110-2055 
01bO-2015 
0160-2055 

Qty 

18 

b 

5 

1 

I 

I 
1 

I 

2 

3 

s 

z 

1 

8 



Replaceable Parts 

Table 6-2. Replaceable Parts 

Model 8350A 

See introduct~on to this section for ordenng ~niorrnation 
*Indicates factory selected va!ue 

Scans by ArtekMedia O 2006 

Mfr 
Code 

28480 
28480 
28480 
18480 
28480 

SbZ89 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 

28480 
28480 
28480 

2 8 - 3 0  

01295 

28480 
O2IIl 
2454b 

2 8 4 8 0  
? b 5 + 6  
2454b 
28480 
u s  
24546 
26480 

28480 
28480 
19701 
28480 
24480 

28480 
28480 
28480 

1 0 G q 0  
1 2 1 1 1  
2454b 
28480 
02111 
24546 
02lll 

02lll 
2U54b 
2434b 
2OquO 
zusab 

2454b 
24546 
20546 
20940 
28480 

Z U S U ~  
245Ub 
28480 
28480 
ZYSUb 

28480 
02111 
28480 
ZYS4b 
2454b 

2U54b 
24346 
24346 
2uSub 
245Ub 

Z U S Y ~  
24546 
2454b 
24546 
245Ub 

Reference 
Designation 

A4C4l 
~ 4 ~ 4 2  
A4C43 
A4COU 
14C4S 

A4CUb 
AOCU? 

14CRJ 
raCRo 
A4CRY 

~ 4 C t b  

~ 0 J l  

IULI 
A4L2 
AUL1 
A 4 L 4  
A 4 L 5  
4401 

A4Rl 
A4R2 
AURJ 
A b R "  
4 4 R 5  
- \ a x 6  
AURI 
API8 
A E R V  
14Rl0 
~ 4 R l l  

AURIZ 
I ~ n l 3  
A U R I U  
AaRtS 
AURIb 

AuRII 
AYRl8 
~ 4 R l 9  
A u 9 2 0  
A u R 2  1 
I r R 2 2  
AYRI3 
APRZ4 
AURZS 
A4126 
AYR27 

14R28 
AuRZP 
APR3O 
A P R ~ I  
4oRJz 

A4R33 
LUR14 
A u R ~ S  
14R1b 
A4R3l 

~ u R 3 8  
14R19 
AUR4O 
AuR41 
A4RY1 

4OR43 
A4R44 
AaRO5 
AlR4b 
loll07 

AaR08 
A4109 
A41150 
APRSI 
laR51 

A ~ R S ~  
A4R54 
~ 4 1 5 3  
AaRSb 
~ 4 R 5 7  

Mfr Part Number 

01bO-34Sb 
01bO-3456 
01bO-1055 
0Ib0.2055 
OIbO-$US4 

I ~ O O I O b X 9 0 1 0 ~ ~  
Ol b0-a055 

1qO1-0033 
1~01.0535 
1901-0033 
1901-0033 
1901-0033 

1q01-0533 

I 2 5 0 ~ 0 5 4 3  

08503-80001 
9100-Ib54 
9IOO*IbSY 

3 . 0 0 - . : u 2  

ZN243ZA 

0811-3312 
U1P500 
CU.l/8-TO-3lIl~f 

0 8 1 1 - 3 3 - 2  
3 - - L  5 - ' 0 - 1 ~ 7 C - ~  
CU-I/O.IO.S~RI-? 
08Il-3lb2 
CY.I/~.TO-1002-r 
C4.118.10-1001-? 
Ob98-bblP 

Ob98-bblq 
0811-3315 
r ? 4 c l ~ 8 - ~ 9 - 1 8 0 2 - ~  
2100-3350 
Ob98-bbJI 

Ob98-bb3O 
2300-0552 
Ob98=b34b 

+ 3 - ~ / 8 - C - o 7 1 1 - 3  
1 7 P . 0 0  
CY.I/8.T0.5bRa.C 
0648-6977 
43PZOl 
CU-I/8.10-2blL~C 
43P20I 

Q1P2Ol 
CU-I/~.TO-I~~R-F 
CU-I/8-10-348l-f 
143-0.2401.! 
cu.l/8.~0.1ooi.C 

CU.I/~-TO.~I~L-C 
CU-I/8.TO.~U71-f 
CY-l/8.T0.1001-? 
l 4 3 * l / 8 - ~ ~ 8 8 2 S R = 8  
0757-0 180 

CU.I~~.TO-1qb1-f 
C U - l / 8 ~ ~ 0 ~ 5 I 1 1 ~ ~  
Olll-13bb 
08llm33bb 
CY-1/8-IO-IPbZ=f 

Ob98-b3bZ 
4 1 ~ 1 0 t  
0414-0079 
CY.I/I.TO-I33R-C 
C4*1/8~TO-IqbZ.C 

C~II/~.TO.I~IZ.~ 
C4-1/8-T0-1001~1 
CU-l/8.TO-b8lfl-f 
~Y.I/b-T0.1002~? 
CU-1/8-TO-1001.? 

C U - I ~ ~ - T O - S I I I . ?  
CY-I/8-TO-5III-f 
CY.I/8.TO.5lII~C 
CU.1/8.T0-511~.? 
CU-l/8.10-5IlR-? 

Qty 

13 
2 

I 

2 

1 

2 
2 
8 

2 

2 
I 

8 

1 

I 
I 

4 
I 
I 

. 

. 

I 
2 
I 
I 

I 

I 

I 
2 

I 

I 

2 

3 

4 
2 
I 

I 
3 
2 

Description 

CAPACITOR-fX0 IoOOPC 4.108 IKVOC CCQ 
C A P A C I T O R - ~ X D  I O O O P C  +-10% I N V O C  C € R  
CAPACITOR-CXO .OIU? $80-201 IOOVOC CCq 
CAPACITOR-CXO ,OlJ? *80-201 IOOVOC CIR 
C A P A C I T O R - P X O  ZZOP? +-lo1 I K V O C  CCR 

CAPICITORmCXO IoUf$-LOX ZOVOC TI 
CAPACITOR-fXO .OIU? t80-201 IOOVOC CCR 

OIOoL-GEY PRP I8OV ZOOMA 00-1 
0IOOL.SCnOTTYI 
DIOOE-GEN PR? l8OV 200MA 00.7 
OIOOC-GEV PRP 160V ZOOMA 00.1 
DIOOE.GC~ PRO l8OV ZOOMA DO-? 

DIOOL-SCHOTTXY 

CONNCCTOR-RC SM-8NP Id PC 5O.OHM 

COIL=TOROID 
INOUCTORRF.CY.~LO l.14~ 51 ,Z~OX.SILG 
INDUCTORRF-CY-MLD 1,I'VA 51 ,230X.57LG 
\ O T  A S 5 1 G h i D  
I U D U C r 3 X 9 F - t Y - U L 3  2 ' 3 U L  ;, : 3 A  

TRANSISTOR HPN 2N2432A $ I  70-18 PO8300M* 

RESI8lOI ION ,251 ,051 PWU TCmO+.S 
RCSISTOR-TRMR SO I01 C SIDE-AOJ I?-TRN 
@LSISTOR 5,IlK I $  ,125I f TClO+-la0 
\ O T  A S S I G C E D  
? E S 1 5 - 5 1  1 0 K  2 5  3 5 W  'Ww 'C:G+-5 
7 E S l S T O R  .I 1 %  - 2 j k  C T C = 3 + - 1 G C  
RESISTOR Sb.2 I1 .IZSY f TC80+-100 
RESISTOR 825 ,lX .O¶N P ~ w  TCIO+-IO 
R E S I S T O R  I O K  I X  , 1 2 5 ~  r ~ c m o r - 1 0 0  
RCSISTOR IOK 1% .tl¶N f TC86*-100 
RESISTOR 15K ,It ,125W ? ICm01-25 

QESI¶TOR ISK ,IX ,IZSW C TC101-25 
RESISTOR 3.94K ,25X .IZSW PWW TCmO+-2 
RESISTOR l8K .IX .I25W r 1c80+-25 
RCSI$TOR.T~MR 200 I O X  c 3 1 0 ~ - A O J  I.TRN 
RESISTOR 2.5K .IX ,115n ? TCIO+-Z¶ 

RE$ISTOR 201 .1X , 1 2 5 ~  1 ~ C 8 0 + - 2 5  
RESISTOR-TRMR 50 101 C SIDE-AOJ !-TIN 
RESISTOR 300 ,1X .125W C TC80+-15 
U O -  d S S I G \ E J  
? E S I  j T O R  o 7 . K  1: ? 5 d  >dW - C = 3 - - 5  
1 E j l S - C R - T R W R  - 0  2 0 %  C ~ L ? E - - C L  I ' - ~ ? V  
RESISTOR 56.2 i x  .IZSU C TCWO+-100 
QES1510R 301 ,I1 .I25U r TCmO+-25 
QESISTOR-TRMR 200 I01 C SIDE-AOJ 17-TIN 
RESISTOR 2.bIK 1 1  ,IIJW f ICI01-100 
RCIISTOR-TRMR 2K IOI C SIOC-AOJ I?-TRh 

RE8ISTOR-TRMR 200 101 C SfOE-AOJ I?-TRh 
QEIISTOR 196 1% ,125U f TClO+-I00 
RESISTOR J,48K IX ,125W C lClO+-100 
REII8TOR 2,UK IX 25W pwfl TClo+.lO 
R E $ ~ S T O R  I K  I X  . I ~ S U  r r:.o+-~oo 

RCSISTOR 3.lbK 1 1  , 1 2 5 ~  f rC.0+-100 
RCSI8TOR I.U7K I X  ,125W f TCaO*-100 
RESISTOR 10K 11 ,1251 f TCmO+-100 
RCSISTOR 8.82SK .I1 . Z ~ W  PWk TClO+-5 
RESISTOR 31.6 11 .125* f TC.O+-100 

R E ~ I ~ T O R  1.96~ I X  .12sn f 1~80*-100 
RLSISTOR 5.11K 11 ,125# f TC80+.100 
RESISTOR SY ,1X ,05# PWW TCmO*-2 
RESISTOR SK ,It ,05U PUN TC*O+-2 
RESISTOR 19.h6 1 1  ,125W ? TClO+-I00 

QEIISTOR IK ,II .lZSM f TCU0+-25 
RC I I S T O R - I R M R  100 1 0 1  c SIDE-AOJ l7.r~~ 
R E S I S T O R  4,hb71 .IS ,in c TC~O+.IO 
RCIISTOR 113 1% .I25W C ICSO+-100 
9 ~ 1 1 8 ~ 0 ~  1 9 , b ~  11 , 1 2 5 ~  c T C ~ O + - I O O  

R i S O T O R  12.1~ 1 1  ,125" TC80r-l00 
QESISTOR LOOK I1 ,I2SW f TC.01-100 
RLSlStOR b8l 11 ,125W f TCl0+.100 
RCSISTOR I O K  11 , 1 2 5 ~  i T C ~ O + * ~ O O  
lC8llTOR I n  1X ,125u ? - ~ C J O I - I O O  

R E S I ~ T O R  I I K  I X  ,12sn r TC~O+.IOO 
QCII8TOR S:IIK IX ,IZSW ? TCmO+-100 
RESISTOR 5.11K 11 .l2S# ? TCm01-100 
RL818TOR 511 11 .i25* f 7C.01-LOO 
REIIStOR 511 1% ,125N f TCl0+-100 

HP Part 
Number 

OIbO-$456 
0160-345b 
OIbO-2033 
OLIO-2055 
OlbO-34SY 

0180-0374 
0160-2055 

1901.0013 
I ~ O 1 ~ 0 5 3 5  
1901-0013 
1901-0033 
1901.0033 

1901-0535 

1250-0543 

08303-80001 
q100-lb54 
PlOO.Ib5U 

9 1 0 0 - 1 6 L 2  

1854-0551 

0811-1312 
2100-3052 
0751-0038 

3 8 1 1 - 3 3 1 2  
0 7 5 ' - 0 3 4 6  
0757.019S 
0811-$362 
07s7-0auz 
0757-0442 
0148-bbl9 

0698-6b19 
0811-3115 
Ob98-8lb7 
2100-3350 
Obq8-bb3l 

c 
Q 

b 
b 
9 
9 
4 

3 
9 

2 
9 
2 

2 
2 

9 

8 

9 
5 
5 

1  

4 

4 
4 
3 
4 
* 
i 
1 
4 
9 
9 
8 

8 
7 
5 

1 5 
4 

0 8 - 0  11 
2100-OS52 3 
0698-b34b 8 

0 8 1 1 - 1 6 1 1  1 
2 . 0 0 - 3 1 6 1  
0751-0395 
Ob98-b917 
2100-3095 
Ob98.0085 
2100-3109 

2100-3095 

I 
5 
0 
2 

5 
obO8.3440 7 
ObPe-3l52 8 
081 I-2037 
0157-0280 : 
07S7.027q 
0757-lOQ11 ' 
07S7-0042 

0757.0180 

0b18-0083 
0757-0438 
0811-13bb 
0811-3366 
0608-$157 

ObP8-b3b2 
2100-3122 

2 

8 
3 
8 
8 
1 

8 

ob9O-007O I 
ObqO-3937 
Obq8-1IS7 1 ;  
0797-0444 I 
0737-0465 b 

0731-0442 

0751-0438 
OlS7.OUlb 
0737104Ib 

3 
1 
7 



Model 8350A 

Table 6-2. Replaceable Parts 

Replaceable Parts 

See introduction to thls section for ordenny ~nformac:on 
*Indicates factory selected value 

Scans by ArtekMedia O 2006 

Mf r 
Code 

EUSUC 
0 2 1 1 1  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
o 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
o o o o o  
o o o o o  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
o o o o o  
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  
OOOOO 
0 0 0 0 0  
0 0 0 0 0  

0 0 0 0 0  

2 8 4 8 0  
28U80 
2 8 4 8 0  
25U8O 
2 8 4 8 0  

21U50 
?US55 
2 7 2 1 1  
2 1 3 c )  
0 9 7 1 3  

0 1 2 9 5  
OU71S 
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

O I 2 q 5  
0 1 2 9 5  
2 7 0 1 4  
0 1 2 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
2 7 0 1 ~  
0 1 / 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  

Z8U8O 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
OU713 

0 4 7 1 3  
0 4 7 1 3  

28U80 
2 8 0 8 0  

2 8 4 8 0  

5 6 2 8 9  
5 b 2 8 9  
5 6 2 8 9  
5 6 2 6 9  
5 6 2 8 9  

5 6 2 8 9  
d U U l l  
28U8O 
2 8 4 8 0  
ZdU80 

Reference 
Designation 

AuR58 
A U R I *  

AuTP! 
AuTPZ 
AUTPl  
AoTPu 
14TPS 

147Pb 
A 4 T P I  
441.8 
AuTP9 
AUTCIO 

1 4 T C l l  
AaT912 
1 4 T P l 3  
ApTPlU 
AUTP15 

1 4 T P l b  
A a T P t 7  
AUTC18 
l ~ T P l 9  
A4TPZO 

A4TP21 

A Y U I  
A4U2 
AaU3 
IOU9 
I O U )  

~ u U b  
tUU7 
14U8 
4 r U 3  
AOUIO 

A U U l l  
AUUIZ 
AUU13 
AUUlU 
I P U I S  

AUUIb 
AUUl7 
I U U I B  
1 4 U I V  
I U U 2 0  

I O U 2 1  
AuUZZ 
AuuZJ 
IUUZU 
AuU25 

AuUZI  
AUU27 

AUVRI  
A U V  R2 
I U V R J  
I U V 9 0  
IUVR5 

AuVR6 
IUVR7 

1 5  

A5Cl  
A5C2 
15C3 
ASCU 
ASCS 

A5Cb 
15C7 
A5C8 
ASCq 
ASC10 

Mfr Part  Number 

C U - I / I . T O - ~ ~ I ~ - ~  
J J P l O 3  

ORDER 8 7  O C I C R I ~ T I O N  
OROtR BY O t 1 C R I C T I O N  
OROLR 8V OL8CRIPTION 
OROLR 67 DEICRICTION 
OROLR 8 7  OL8CRIPTION 

OR0fR a v  o L ~ C R I P T I O N  
OROER a v  OC8CRIPTION 
ORDER 3 1  O C l t R I P T I O N  
OROLR 8V OLICRICTION 
OROCR BY OL8CRIPTIQN 

OROER BY DC8CRICTION 
OROER 8Y OElCRICTION 
O R O E R  B V  O E ~ C R I P T I O N  
ORDER BY O L I C R l C T l O N  
OROCR BY OL8CRfPTlON 

ORDER 8 7  OL8CRIPTION 
OROER Bv OClCRlPTION 
OQOEQ 6Y DESCRIPTION 
ORDER EV D C I C R l P T l O N  
OROLR 8V O E 8 ~ R I ? T I O N  

ORDER BV D f 8 C R I ? T I O N  

1 8 2 b - 0 0 7 1  
1 8 2 b - 0 4 7 1  
1 8 2 b - 0 4 7 1  
182b-OPT1 
1 8 2 6 - 0 4 7 1  

1 6 1 b - 0 4 7 1  
1 0 7 5 2 0 L N  
~ i ~ 5 2 3 2 D  
A D 7 7 " 1 3 3  
W C I U O ~ L - ~  

L M 3 1 I L  
MC34IOCL 
bN7ULS273N 
IN7ULSZ73N 
SN7UL527IN 

SN7ULSZ73N 
SN74LS273N 
OM7ULS189Y 
S N 7 4 L d Z 2 t N  
SN7ULS138N 

SNIULS193N 
SN7ULS85H 
O M T U L S I ~ ~ Y  
SN7PLSIUAN 
SN7uLS241N 

SNTULSZUON 
SN7UL308N 

1 9 0 2 - 3 1 7 1  
1 9 0 2 ~ O O O l  
1 9 0 2 - 3 1 4 9  
1 9 0 2 - 0 5 5 1  
1N829 

1N82q 
l N 8 2 q  

4 0 4 0 - 0 1 5 2  
l U 8 0 - 0 0 7 3  

5 8 3 5 0 - 6 0 0 2 5  

1 S o 0 1 0 7 x 9 0 1 o R 2  
1500107X9010R2 
1 5 0 0 U 7 b 1 9 0 3 Y 8 2  
1 5 0 0 U 7 b 1 9 0 3 5 1 2  
1 5 0 o l S b ~ * 0 2 0 8 L  

1 ~ 0 o I ¶ b X q 0 2 0 8 ~  
XU83-1055RSW1 
0 1 8 0 - 3 0 2 0  
0 1 h 0 - 0 2 Q 7  
0 1  8 0 - 2 0 7 3  

c 
0 

7 
b  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  

2 
2 
2  
2  
2  

2  
I 
.i 

q 

B 

3  
1  
b  
b  
b  

b  
h  
9  
0  
3  

b  
8 
V 
8 
2 

1 
h  

7  
4  
9  
I 
0 

0 
0  

9 
b 

0  

5  
5 
7 
7  
5  

5 
5  
2  
7  

1 3  

HP Part 
Number 

0 7 5 7 - 0 4 l b  
2 1 0 0 - 3 1 0 3  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
01bO-0535 
03bO-0535 
OSbO-0535 

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
83bO-0535 
0 3 b 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
OJbO-0535 
0 3 6 0 - 0 3 3 5  
0 3 6 0 - 0 5 3 3  
0 3 b 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
OSbO-0535 
O3b0-0535 
03bO-0535 

03bO-0535 

1 8 2 - 0  
1 8 2 b - 0 0 7 1  
1 8 2 6 - 0 4 7 1  
1 8 2 b - 0 4 7 1  
I 8 2 b - 0 9 7 1  

1 8 2 b - 0 4 7 1  
I 8 2 b - 0 2 b U  
!826-1790 

a 2 6 - 3 7 1 7  
18ab-0188 

18Zb-002b 
1 8 2 b - 0 1 6 2  
I 8 Z O - I ? 3 0  
1 6 2 0 - 1 7 3 0  
1 8 2 0 - 1 7 3 0  

1 8 2 0 - 1 7 3 0  
1 8 2 0 - 1 7 3 0  
1816-LO89 
1 8 2 0 - 1 4 3 7  
1 8 2 0 - 1 2 1 6  

1 8 2 0 - I L P U  
1 0 2 0 - 1 4 1 9  
1 8 1 b - 1 0 8 9  
1 8 2 0 - 1 1  12 
1BZo-1918 

1 8 2 0 - 1 9 1 7  
1 6 2 0 - 1 2 0 1  

1 9 0 2 - 3 1 7 1  
1 9 0 2 - 0 0 9 1  
1 9 0 2 - 3 1 0 9  
1 9 0 2 - 0 5 5 1  
1 9 0 2 - 0 6 2 5  

1 9 0 2 - 0 6 2 5  
1 9 0 2 - 0 6 2 5  

UOUO-0752 
1 4 8 0 - 0 0 7 3  

0B3SO-b0025 

0 1 8 0 - 2 2 0 7  
0 1 8 0 - 2 2 0 7  
0 1 8 0 - 0 0 9 7  
0 1 8 0 - 0 0 9 7  
0 1 4 0 - l 7 U b  

0 1 8 0 - 1 7 4 6  
O I b 0 - 3 7 4 2  
0 1 8 0 - 3 0 2 0  
01bO-0297 
0 1 8 0 - 2 0 7 3  

Qty 

I 

10 

I 
i 

1 
I 

5 
1 

2 
1 

I 
1 

I 

4 

3 

I 

3 

2 

, 
1  

2 

2 

1  
I 
I 
1 

Description 

RESISTOR 5 1 1  1 1  .12SW ? TCmO+-100 
REIISTOR-TRMR i O I  1 0 1  C SIOE-AOJ 17-TRN 

TEQMINAL TEST COIYT PC8 
TERMINAL TEST POINT PCB 
TCRMINAL TEST POINT PCB 
TERMINAL TEST POIYT PCB 
TERMINAL YEST POINT 'CB 

TERMINAL TEST POINT PC8 
TEQUINAL T E I l  POINT PCB 
TERMINAL TEE1 POINT PC9 
TERMINAL TEST POINT PCB 
TERUINIL TEST POlYT PC3 

TERMTYbL TEST P O l N f  PC8 
TERMINAL TEST POINT PCB 
TERMINAL TEST COIYT DCB 
TERMINAL TEST POIYT PC8 
TERMINAL TEST COIN7 PCB 

T E R M ~ N A L  TEST POINT PC8 
TERMINAL TEST POINT PCB 
TERMIYAL TEST POIN' PCB 
TERMINAL TEST POINT PCB 
TLRUINAL TEST POIYT PCB 

TERMINAL TEST POINT PC8 

I C  OP AMP LOW-ORICY TO-qP 
IC oc AMP LOW-ORIPT 70.99 
I C  OP AMP LOW-OR1CT TO-99 
I C  OC AM? LOW-ORICT 70-99 
I C  OP AMP LOW-ORl?T 7 0 - 9 9  

I t  OP AMP LOW-ORICT TO-99 
I C  COkV 1 0 - 8 - 0 4 1  l b - D I P - P  
t C  S d I T C H  A Y L r  LIUEAR 
I, 3 A L . N E A R  C Y O 5  ON, 
IC c o ~ v  a-a-041 1)-OIP-c 

:C COMPARATOR PQCN 70.99 
1C CONV 10-8-0 /A lb-O1P.C 
I C  C? TTL L S  0-TVPC POS-EDGE-TRIG COM 
IC ? F  TTL L S  0 - T Y P E  POS-EDGE-TRIG C O M  
I C  CC TTL L d  0-TYPE POS-EDGE-TRIG COM 

I C  F? T ~ L  L S  0 - T ~ P E  POS-COCE'TRIG C O M  
IC C ?  T T L  L S  0 - T Y P E  PO~.COGE-TRIG C O M  
1~ T T L  L S  64-@IT RAM S T A T  80-NS 3 4  
I C  MV TTL LS MONOSTBL DUAL 
I C  OCDR TTL LS 3-TO-8-LINE 3 - l k P  

I C  CNTR TTL LS 31N UP/OO#N sYRCWRO 
I C  COMPTR TTL L S  WAGTO u - S I T  
I C  TTL LS b 4 - B I T  SAM STAT 80-NS 3-3 
I C  PC TTL LS 0-TYPE POS-EDGE-TRIG 
I C  BfR TTL LS L I N E  ORVR OCTL 

I C  B F R  TTL LS L I V E  SRVR OCTL 
I C  GATE TTL L 3  AN0 3UAO 2 - I N P  

0 1 0 0 ~ - Z V R  I t V  5 1  6 6 - 3 5  Po..Uk T c . t . 0 b 2 ~  
OIOOE-ZNR 5.11V SX 00-33 POS.UW 
OIOOE-ZNR 9.OvV 5 1  00-35 PDm.UI 
OIOOE-zUR b.19V 5 %  0 0 - 1 5  'OItW TCl+,O32X 
0100E-ZVR I N 8 2 9  b.2V 5% 0 0 - 7  P01.2SW 

DIOOE-ZNR l N 8 7 V  2V 5 %  0 0 - 7  P98 2 5 1  
OIOOL-ZYR I N 8 2 9  h:2v 5X 3 0 - 7  P O ~ : Z S W  

A4 YIsCELLANEOUS PARTS 

ExTR-PC 9 0  yEL DOLyC .Ob2-BO-T*KkO 
PIN-ROLL ,062- IY-OIA .ZS-IN-LG 3E-CU 

3OAp0 A s s E ~ ~ L Y - ~ w E E P  CEYCRATOR 

CAPACITOR-Fro 1 0 0 U f r - 1 0 %  lOVOC T I  
CAPICITOR-CXO lOOUC+-10% IOVOC ? A  
CAPICITOR-FXO UIUCI-LOX 35VOC T I  
CIPICITOR-?XO Y7UF*-10% 35VOC T I  
CAPACITOR-CXO ISUCI-lox ZOVOC T I  

CAPACITOR.FX0 I~UCI-IOX ZOVOC TA 
C A P A C I T O R - c x o  IUC +-5% ~ O V O C  MET-POLIC 
CAPACITOR-fkO I~OUCI-IOZ IOVOC T I  
CAPICITOS-CXO 1200PV + - I 0 1  ZOOVOc POLYE 
CAPACITOR-FXO . @ 3 3 U f + - 1 0 1  35VOC T I  



Replaceable Parts 

Table 4-3. Replaceable Parts 

Model 8350A 

See lntroductlon to t h ~ s  sectlon for orderlng ~nformatlon 
*Ind~cates factory selected \ d u e  

Scans by ArtekMedia O 2006 

Reference 
Designation 

ASCII 
15C12 
ASClJ 
A5C14 
ASCl5 

ASClb 
A5C17 
A5Clb 
15C19 
ASCZO 

ASCll 
15C22 
A5CZ3 
A5C2U 
ASC25 

15Czb 
+>,z7 
Y5c28 
A>i29 
A5C30 
? )  > I  

A5CJ2 
A5C11 
15CJU 
A5CJS 
ASClb 

15CJ7 
45C3L) 
A5C19 
15c40 
15C41 

A5CU2 
A5CU3 
45CUu 
15C45 
ASCUb 

I5CU7 
I5CU8 
ISCUP 
A5c50 
A5C5l 

~ 5 ~ 5 2  
A X 5 3  
AJCSU 
ISC55 
A5C5b 

HP Part 
Number 

0180-1143 
0lb0-4299 
01bO-4299 
OILO-2055 
OIbO-2055 

OIbO-2055 
0160-2055 
OlbO-2055 
0160-2055 
Olb0-2055 

OlbO-2055 
0160-2055 
01bO-4299 
OlbO-2055 
Olb0-2055 

Olbo-2055 

0160-23.5 
0163-2'352 
31b7-'0>> 
1 0 0 - 2 0  5 
Olbo-2055 
Olbo-2055 
0160-2055 
OLb0-2055 
Olb0-2055 

01bO-2055 
OlbO-2055 
OlbO-4299 
OlbO-2055 
0160-2055 

0lb0-2055 
OLIO-2055 
0160-2055 
0160-2055 

01bO-2055 
OIbO-2055 
0160-2055 
0160-2055 
0160-2055 

0160-2055 
OlbO-2055 
Olb0-2055 

Olb0-2055 

c 
0 

2 
7 
7 
9 
9 

9 
Q 
9 

V 

9 
9 
7 
9 
9 

V 

9 ' 
3 
7 
9 
9 
9 
9 
9 

9 
9 
? 
9 
9 

9 
P 
9 
9 

9 
9 
9 
9 
9 

9 
9 

9 

1 

Mfr 
Code 

5b289 
5b289 
56289 
28480 
28480 

28U80 
28480 
2 6 ~ 8 0  
28480 
28480 

28U8O 
28480 
56289 
28U80 
28480 

28u80 

3 2 d 3  
3431 

2 

23q30 
28480 
28480 
28480 
29080 
28480 

28480 
Z8U80 
SbZdV 
2 8 ~ 8 0  
28080 

2 0 ~ 8 0  
28480 
.?ad80 
28080 

28480 
28480 
28480 
ZdU8O 
28480 

28480 
28480 
28480 
26U80 
28U80 

Qty 

I 

Mfr Part Number 

1500104XP015A2 
C O ~ ? ~ Z ~ I C ~ Z ~ M ~ ~ Z - C O H  
C0b7C2~lF222Md22-tOM 
OIbO-2055 
Olb0-2055 

01b0.2055 
OlbO-2055 
0lbo-2055 
OLbO-2055 
0160-2055 

Olb0-2055 
01b0-2055 
COb7f2S1~ZZZMIZ2-COM 
OlbO-2055 
01bO-2055 

PILO-2055 

1 1 -  5 
h J -  J5> 

llb0-20c5 
1130- 3 5 >  
OIbO-2055 
01bO-2035 
Olb0-2035 
01bO-2055 
OIbO-2055 

OlbO-2055 
Olb0-2055 
C0b?C251f2ZZMSZZ-CSU 
0160-2055 
OlbO-2055 

01bO-2035 
Ol b0-2055 
Olb0'2055 
OIbO-2055 

0160-2055 
Olb0-2055 
OIbO-2055 
Olb0-2055 
0160-1055 

0160-2055 
OlbO-2055 
Olb0-2055 
0 160-2055 
01bO-2055 

28480 
28480 
29480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

5b289 
5b289 
28480 
28480 
28U80 

28480 
28UbO 

26460 
04713 

.aLro 
3430 

1 
28UIO 
28480 
28U80 
28480 
28410 

28480 
28480 

A5CS? 
ASC58 
A5C59 
A5CbO 
13Cbl 

ASCbZ 
ASCbJ 
I3CbU 
15Cb5 
A 5C bb 

A5cb7 
A5Cb9 
A5Cb9 
15C?O 
15Cll 

45C?2 
Lscl3 

A5CaI 
15CR2 
ili ? ,  

A5L2- 
- 5 ~ ~ 2  
+ > C ? b  
A5Cl7 
A5CQ8 
ASCR9 
A5CRtO 
13C911 

ASCQLI 
I5CRIJ 

Description 

CAPICITOR.CXD ,lUF+-101 J5VDC TI 
CAPACITOR-FxO ZZOOP? *-to1 25oVOC CER 
C A P ~ C I T O R . ~ X O  ZZOOPF *-201 ISOVOC C E R  
CAPICITOR-TXO .OIUf *do-2OK IOOVOC CLP 
CAPACITOR-CXD .01Uf +do-ZOX lOOVOC CCR 

CLPACITOR-CXO ,OIUC *80-201 IOOVDC CCR 
CAPACITOR-FXO .OIUC t8O-201 lOOVOC CCR 
CAPACITOR-CXO .oIUC +80-201 IOOVOC CER 
CIPiCIvOR-fX0 .OIUF *do-201 lOOVOC CC1 
CAPACITOR-CXO .O1Ut +do-20% IOOVOC CER 

CAPACITOR-CXO ,OlUF +80-201 lOOVOC CE* 
CAPACITOR-CXD .OIUf *80-201 lOOVOC CER 
CAPACITOR-fX0 ZZOOPC *-20% 25OVOC CCR 
CAPACITOR-FXO .OlUf *do-20% IOOVOC CER 
CAPACITOR-CXO ,dlUf t8O-202 lOOVOC CER 

CAPACITOR-FXO .OIUC t8O-201 IOOVOc c C ~  
I O T  +ia IGhiD 
? P D  I T O R - F U D  OLdF +31- I ,:O 1di Z i  
A P ~ L I ~ ~ R -  A D  01b- +a0-.1 1 3 0 " ~ (  E ?  
AP4CI 3 R  ;AD ? i b F  -30-19 OOICC c9 
APli ' Q k - r i D  1 1 ~ F  +30--0 JOV31 t? 

C A P A C I T O R - C X D  , O I U C  t8O-2OX IOOVOC cfR 
CAPACITOR-FXO .qlUC +do-201 IOOVOC CCR 
CAPACITOR-CXO .blur t80-20X IOOVOC CEq 
CAPICITOR-CXO .oIUF t80-201 lOOVOC CER 
CAPACITOP-fXD .OIUf *80-20X LOOVOC CER 

CAPACITOR-fX0 .oIUC *8O-20% ~ O O V O C  CCR 
CAPACITOR-FXD ,oIUf t8O-201 LOOVOC CER 
CAPACITOR-CXD 22OOPf r-201 ZSOVOC CLR 
CAPICIIOR-FXD .OIUF +bO-202 IOOVOC C E R  
CAPACIlOa-FXO ,o1JF r8O-20% IOOVOC CER 

C A P I C I T O R - F X O  , O I U C  +EO-ZOZ I O O V O C  C E R  
C A P A C I T J R - c x o  . O L U C  +do-201 ~ O O V O C  C E X  
CAPACITOR-FXO .oIUC t80-202 IOOVOC CER 
CAPACITOR-FxO ,blur +8O-ZOI lO0vOC CER 
YOT ASSIGNEO 

CAPICITOR-FXO .OIUC 980-202 ~ O O V O C  ~ € 9  
CAPACITOR-fXO ,OlUf t80-201 IOOVOC CER 
CAPACITOR-FxO .OIuf +do-201 IOOVOC CER 
CAPACITOR-FXO .olUF '40-202 IOOVOC CER 
CAPACITOR-CXO .OluF r8O-2OX IOOvDC CE* 

CAPACITOR-FXO ,oIUC +do-201 1OoVOC CER 
CAPACITOR-CXO .OIUC *80-201 LOOVOC CER 
CAPACITOR-FXO .OlUf *do-201 IOOVOC .CQ 
CAPACITOR.FXD ,OIUf +do-201 IOOVDC CCR 
CAPACITOR-CXO ,OIUC +do-202 I O O V O C  CLR 

Olb0-2055 
OIb0-2055 
0160-2055 
0180-2071 
01bO-2055 

Olb0-2055 
0140-2055 
01bO-2055 
OlbO-3454 
0160-2055 

c O b ? ~ Z 5 l f Z 2 2 * ~ 2 2 - c o ~  
COb??151C222~~ZI-CDH 
01b0-$454 
01 60-2053 
OIbO-2055 

OlbO-2055 - 7?-ii71 

1901-0050 
MSOblOt 

411-10 J 
-02 J0,J 
9 L  - l >  

1901-0050 
1901-0llb 
1901-0050 
1901-0050 
1901~0OSO 

1901-0538 
1901-0650 

0160-2055 01b0-2055 1 9 
1 

1 

I 

. 

I 

0160-2055 
OlbO-2055 
0180-2071 
0160-2055 

Olbo-2055 
0160-2055 
01b0-2055 
Olb0-3454 
0160-2055 

01b0-11299 
0160-4299 
OlbO-345U 
Olb0-2055 
Olb0-2055 

0160-2053 
1~10-3?21 

1901-0050 
1901-0358 

101-1)0>1 
1901-10,3 
))1-33 2 

1901-0050 
1901-037b 
1901-0050 
1901-0050 

CA*ACITOR-FIO ,OiUf +80-2Ox IOOVDC CER 
CAPACITOR-FXO .OIUF *80-201 IOOVOC CEq 
CAPACITOR-fXO ,oIUC +do-201 IoOVOC CEQ 
CAPACITOR-FXO ,022UCt-I01 J5VOC TI 
CAPACITOR-fXD ,olUF t90-201 IoOVOC CER 

CAPACITOR-FXO .oIUf t8O-20% l0OVOC CCa 
CAPACITOR-FXO .OIUC *do-201 lOOVOC CER 
CAPACITOR-CXO .01Uf +80-201 IODVDC CfR 
CAPICITOO-CXO 220PC *-LOX lKVOC CCQ 
CAPAC1TOR-CXO .oIUC +do-2OX IooVOC CCR 

CAPAClTOR-!XO 2200PC t-20% 25OVOC CEq 
CAPICITOR-CXO ZZOOPC t-201 25OVOC CER 
CAPACITOR-FXO ZZOPC t-10% IKVDC CER 
CIPICITOR-fXO .OIUC *lo-202 IOOVOC CEq 
CAPACITOR-fXO .0:Uf t8O-201 IoOYOC CER 

CAPACITOR-CXO ,01Uf +d0-201 IOOVOC CER 
-?ACl* ?- '<a i d ?  ' > D "  C2 

O I O O E - S * I T C ~ I N G  8OV ZOOMA ZHS 00-35 
OIOOE-OUAL SOV Vf OIFCSIHV 
\ Q V  -5sl>\EP 
I I I C E - ~ U / l T ~ i L I I G  >O\ '1 i P 4  JL15 - i 5  
3'qDE a . I I - L311UG 301 i ~ O ~ A  'is 5 - 

L D E -  .,L P o n  ,5/ 5 3 t t A  ,0-1 
OIOOE-J*ITCkING 8OV ZOOMA ZHI 90-35 
OIOOE-GEN PUP J5V 5OMk 00-35 
DIOOE-~NITCHING 30'4 ZOOMA 2NS 00-15 
OIOOE-SWITCHING 80V LOOMA ZHS 00-35 
OIOOL-d*ITCHING 8 O V  ZOOMA ZNI 00-35 

0 1 0 0 ~ - O U A L  7OV 
OlOOC.SW1TCHIYG 8bV ZOOMI Z N S  30-15 

9 
9 
I 

9 
9 
9 
4 
Q 

7 
I 
4 
9 
9 

9 
9 

3 
14 

7 

3 
3 

3 
b 

: 
1901-0050 11 

1901-0538 



Model 835OA Replaceable Parts 

Table 6-3. Replaceable  Parts 

Description M f r  Part Number Reference 
Designation 

#IRC 2 2 1 ~ G  d PVC 1122 BOC 
PIq-PQOGRA"IYG -U':? .I0 CONTACT 
#IRE 221r1G # PVC 1x22 80C 

COIL-TOROLD 
IVDUCTORRF-CH-ULD 1.2W 51 ,230X.57LG 
COIL-TOR010 
COIL-TOR010 
COIL-TOROID 

TRANSldTOR-OUAC YPN P08750MN 
TRAY3ISTOR V P Y  2VZZZ2A 81 70-18 POs500UU 
TRANSISTOR PN? 2N3799 S 1  10-18 *Ds3bOMi 
TRA451STOR YPN 2N2222A S1 TO-I8 PDs5OOur 
1RAY31STOR-5UAL P U P  PO*SOOMU 

TQANSI3TOR YPY 2Y2222A Sl 70.18 ?08500" 

QESISTOR IK 1 1  .iZSd ? TCaO+-100 
QES1STOR-TQWQ SK 101 C 310C-IOJ 17-TRY 
RE8ISTOR 14.7X 11 ,125N C TCSO+-lOO 
?E5!5TOR ..< .I1 ,125W C ?CsOt-25 
2EbISTOR 51.1 11 .12S# ? TC.6+-100 

RESISTOR 5.11K 11 ,125W ? TClO+-100 
REIISTOP U,22K 11 ,125W f TC.01-100 
RCSlSTOR b.31 I x  ,125W r TC.O+-100 
RESISTOR 9.39K ,1X .l25* C TcaO+-50 
RESISlOq 2.156 .I1 .I25M f TC.04-23 

RESISTOR 15K .Is ,125W F TC80+-25 
QESISTOR 1 6  1% , 1 2 5 ~  ? 1:a0+-100 
QESISTOR 21.5K 1X ,125R r TC80*-100 
QLSISTOU 287 11 .I256 C TCsO+-100 
9ESISTOR 316 IX ,125W TC.O+-100 

2fS1STCR 3U.8< 11 , 1 2 5 ~  C TC80+-100 
RESISTOR 31.67 1X .I25U TCI0+.100 
RESISTOR 511K I1 ,125m TC80+-100 
SES(ST0P 2b.lX If , 1 2 3 ~  r TCsOl-I00 
R E S I S T O R  21.5~ I X  . I Z S ~  ? rCso+-!oo 

S e e  introduction to this section for ordering informarlon 
*Indicates factory selected ialue 

Scans by ArtekMedia O 2006 



Replaczable Parts 

Table  6-2. Replaceable  Parts 

HP Part Reference / Desiqnation / Number Qty / Description 

QESISTOR u 2 2 ~  1 1  I Z ~ #  r r C r o + . i o o  
? E S I J T O S  3 1 6  I S  . I ~ s #  f IC .0* .100  
R E 3 1 3 1 O R  3 1 6  I S  , 1 2 3 N  F T C . 0 1 - 1 0 0  
R E S I S T O R  + 6 i K  1 %  , 1 2 5 N  r r C 8 O + - l O O  
Q C J I 3 T O R  5 . b Z K  1 Z  , 1 2 5 ~  C  T C m O * . l O O  

T C R u l N A L  T E S T  P O I N T  P C 3  
I E R u I + A L  T E S T  D O I N 1  9:8 
T C S ~ I ~ A L  T E S T  D O 1 u T  D C 3  
T C R w I h A L  T E S T  P O I N T  P C B  
T E e u l Y A L  T E S T  ~ O : Y T  ? c s  

O R D E R  8 1  9 L I C U P ~ I O H  
O S O E 9  b Y  O E S C 4 I * T ! O k  
O l O C R  3 Y  D C B C @ I * T I O M  

O R D E R  C R O C R  3 Y  3 Y  ~CSCPI*'ICY 5 t 8 C 1 1 P T I S Y  

T E ? u I 4 A L  T E S T  D O I h T  ' C 8  
T E R u l N A L  T E S T  P O l Y T  P C B  
T C " Y l A L  T E S T  P O I b T  P C 3  
T E Q w I N A L  T E S T  P O I M T  * C I  
T C ~ ~ I N A L  ICST W I Y T  ~ c a  

J q D E R  8 V  O C S C Q I P T I O N  
O S D E R  9 Y  3 E S C S I P T I O h  
O Q S E S  B Y  ¶ C S t R I ~ T l O N  
O R O E Q  o v  O Z I C R I C T I O N  
J a O E s  3Y 3 C I C q l * T I O N  

3 3 0 6  9  3 Y  O t I C S I C T I J k  
O R O E R  3Y J L S C R I P T I O N  
O R O E R  S Y  J L ~ C R I P T I O N  
O R D L 7  8 V  > C S C P I P T I O N  
5 9 D E R  $ 7  O E S C 2 I P T I 3 H  

TERMINAL T E S T  POINT P C ~  
T E W I ~ A L  1 2 3 7  9 0 1 ~ 1  rca 
I E R P I Y A L  I E S T  P O I N T  P C 9  
l C R q I Y A L  T E S T  P O I N T  P C 3  
T E R M I N A L  T E S T  P O I Y T  P C 8  

O R O E R  3 7  O E ( C S I P T ! O N  
O R O E R  3 7  a c d c S I ~ T , O M  

' E R P I N A L  T E S T  a O I H T  P C 9  
T E R W I Y A L  T E S T  P O l Y T  P C B  

IC y ?  I l L  L S  0 - l l P t  ' 0 3 - E D G E - T R I G  C O M  
I C  C O W  \ 0 . 8 - 0 / L  1 6 - 2 I P . C  
IC O P  I r a  LOW-BIA$-".I~PO ~ 0 . ~ 9  
I C  O P  A M P  L O W - O S I C T  1 0 - 9 9  
I C  O P  A M P  L O k - O R I I T  7 0 - 9 9  

I C  O p  A M P  L g l - a l A l - * - i M ~ O  D U A L  7 0 - 9 9  
I C  T l W E R  T T L  W O N O / A S I B L  
I C  ? ?  T I L  L 3  0 - T Y P E  POS.EOGE.TRIO C O M  

c J - L , \ 5 A ?  ' ! 3 5  :2\< 
L 2 -. 'EAQ , w > k  3\21 

I C  O P  A M ?  L O W - 9 I A S . 8 . I U P D  70.99 
I C  O P  A M P  L O W - 6 0 1 f T  T O - 9 9  
I C  O P  A M P  L O U - O R l r T  1 0 - 9 9  
IC S c n r I r T - r ~ I c  T T L  L S  I Y V  HEX 1-IYP 
I C  f f  T T L  L S  0 - T 7 P C  P O b - E D G C m I Q I E  

IC r r  T T L  ~9 D r r Y P E  POS-LOGE-IRIG C o n  - -,\2:<2 405  -2'41 
I C  C A I E  T T L  L 8  A N O  Q U A D  2.1NP 
I C  O P  A M P  L J W - B I A S - * - I 9 P O  I U A L  10 .09  
IC I Y V  T T L  L S  r E x  I - I ~ P  

I C  G A T E  T T L  L S  Y A N O - T P L  3.INP 
I C  S A T E  T T L  L S  A V O  r U A O  Z w I N P  
I C  G A l L  T T L  L I  Y A Y D  Q U A 0  2 - I Y P  
I C  r f  T T L  L S  5 ' -TYPE ~ ~ S - E ~ G E I I R I G  C O M  
I C  I N V  T T L  L 3  H E X  

I c  G A T E  I T L  L S  N A N D  ?Ulo 2 - I Y P  
I C  M Y  T T L  L 3  4 0 N O S l 8 L  2 E T R : C  O U I L  
t C  I N V  ' T L  L S  -EX  1 - I N *  
IC C O M P A R A I O R  Y S C h  T O - 9 9  

1 8 2 0 - 1  1 9 9  I C  I Y V  T T L  L S  4 E X  I - I M P  0 1 2 8 5  
l I Z O - 1 l ? 7  4 I C  G A T E  T T L  L S  4 A N O  l l j A 0  2 - I N P  0 1 2 8 5  
1 8 2 0 1 2 3  4 I C  WV T T L  L S  * O N O S l I L  5 2 1 9 1 6  D U I L  0 1 2 9 5  
1 8 2 0 - 1 2 1 6  I C  D C O R  T T C  L S  3 . IO-b .L lYC 1 - 1 V D  0 1 2 9 5  

2  I C  U U X R / O A T A - J C L  I T L  L 3  4 - 1 0 - I - L I M E  O U l L  0 1 2 9 5  

See ~r.troduction to S ~ I S  section for oraerlny n : ' o r m d c i o n  
'Indicates factory selected ~ a l u e  

Scans by ArtekMedia O 2006 



Replaceable Parts 

Table 6-7. Replaceable Parts 

Reference 
Designation 

HP Part I c 

1 9 o z - o 0 u t  

Description 

O I O O E - Z Y R  IU.IV 51 3 0 - 3 5  P O 8 , u a  
O I O O E - Z U R  5 .11V  5 1  3 0 - 3 5  038 .477  
)IOOE.ZYR S.IIV 5 1  3 0 - 3 5  P D a . u n  
3 1 O o E - Z M R  5 . 1 1 ~  5 %  09-35 DDs .U*  
0IOOC.ZNR S . I l V  5 1  0 0 - 3 3  *D..Un 

BOARD ASSE*BLl .RE:TIT:ER 

C A P A C I T O R - F X D  . u 7 U r  * - l o x  8OVOC P O L I E  
CAPACITOU-FxD . u ~ u F  * - L O X  8OVOC P O L V E  
C A P A C I T O R - C X O  , u l U f  * - l o x  8 o V O C  ' O L Y h  
C A P A C I I O R - ? X O  , U ? U ~  t - I O X  8OVOC P O L V L  
C A P A C I T O R - F X O  . n 7 u f  * - l o x  8 0 v o C  'OLV< 

c ~ P A c I T O R - C X O  .U?UC 7.10% 8OVOC *OC*E  
CbPIC: lOR.rXO ,117uf +. lox 8OVOC P O L V t  
C A P A C I T O R - C X O  . I U ?  * . I 0 1  ZOOVDC 'OLYC 
C A P L C I T O R . f X 0  IOU?+-LO1 ZOVOC 7 4  
C A P A C I I O R - F X O  ! O u t + - 1 0 %  2OVOC I A  

C A P A C I T O R - ? X O  .U?Uf  t - 1 0 s  8OVOC ' O C I C  
c b P ~ c l ~ o r . ~ % o  I O U ~ + - I O ;  z o v o c  71 
C A P A C l T O R - F X O  . I d ?  * - l o x  ZOOVOC P O L Y C  

1100E.PnR SECT  ~ O O V  b A  
OIOOE-PWR ? t c ?  l o a v  61 
O I O O E - P Y R  PECT  IOOV b A  
O I O O E - P * R  ? L C 7  1 0 O V  b A  
O I O O E - ? # R  Q E C T  I O O V  b A  

O I O O C - P ~ R  S E C T  I O O V  b A  
O I O O E - P L R  SECT  IOOV b A  
O I O O E - P h R  q E C l  I O O V  bA 
OIOOE-'na R E C T  ~ O O V  b r  
O I O O E - P * R  ? E C T  l O O V  b A  

0 1 0 0 ~ - P W R  ~ E C T  I O O V  b A  
D I O D E - P F R  RECT  i o a V  eA  

3 l O O C - ? n R  S E C T  4OOV b A  
S I O O E - ? * I  RECT  UOOV b A  
5 1 0 D E - P W R  2 E C T  UOOV b 4  
O I O O E - G E N  P q P  I 8 O V  EOOMA 0 0 - 7  
OIOOE-GEY = a P  I B O V  Z O O M A  0 0 - 7  

TRANSISTOR Y P N  Z h Z Z > Z A  3 1  1 0 - 1 8  P 0 * 5 0 0 M r  
T 9 A N S I S T O R  HPN Z N U 2 3 9  $1 70.5 P O l b d  
TRANIISIOR ~ P N  2 ~ 2 2 2 2 ~  SI 10.18 * o s s o o * a  
T Q A N E I S T O R  YPN 2 N 2 2 2 2 &  3 1  10.18 P O a 5 O O M h  

R E S I S T O R  5 1 . 1  1 1  . S N  S T C 8 0 * - 1 0 0  
R E S I S T O R  5 1 1  1 x  . 5 n  ' T C m o * - I 0 0  

I C  COMPARATOR P l C N  7 0 - 9 9  

Mfr 
Code 

' Mfr Part Number 

S e e  ~ ~ t r o d u c t i o n  to t h ~ i  s e c t i o n  for o r d e r ~ ~ g  inform.at:on 
"Indicates f a c t o r y  s e i e c c e a  v a l u e  
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Table 6-3. Replaceable Parts 

HP Part 
Number Description Mfr I Code Mfr Part Number Reference I Designation 

1  CAPACITOR-~XO 2 2 U F * ~ 1 0 1  15VOC TA 
CIPACITOR.CXD I U T r - 1 0 1  33VOC T I  
CAPACITOR-CXO I U F + * l O f  5OVOC T I  
CIPACIT5R-FXO 2200*? + - 2 0 %  ISOVOC CLP 
C A P A C I T O R - ? I 0  1 v F r - l O X  3SVDC T A  

CAPACITOR-cxo ~ S P *  + - 5 %  SOOVOC r l C A  
CAPACITOQ-CXO I U F t - L O X  35VOC T I  
CAPICITOR-CXO IOOOP' *-LOX IXVOC CLQ 
CAPACITOR-7x0 IUFI-!OX 35VOC T I  
C A P A C I T O R - c x o  ~ S P V  +-sx  s o o v o c  r I c A  

CAPACITOR-CXO I y F r - 1 0 %  35VOC I 4  
CAPLCIT5RI?X0 l U F r - l O I  35VOC I 4  
CA~IC:TOQ.fxO 1 u f + - I O X  35YOC T I  

O l b O - 3 4 5 6  I ? 
, , : p  - n o -  . L - , - ; d > ,  
0 1 8 0 - 0 2 9 1  
0 1 8 0 - 0 3 7 4  ( i  
0 1 8 0 - 0 2 9 1  

C A P A C I T O R - ~ X O  I U F t - 1 0 %  35VOC 71 
CAPICI IOR-?XO I U C r - I O X  35V3C ?A 
CAPACITOS-CXO ! ~ C * - 1 0 %  SSVOC ?A 
CAPICITOR.?XO ,01Uf + d 0 - 2 0 1  LOOVOC CER 
CAPAC:TOR-FXD I U C I - 1 0 %  35VOC 14 

OIOOE-GtV PQC l8OV ZOOMI 3 0 - 7  
SIOOE.GCV PRP l8OV 200M4 30-7  
OIOOE-'hR QECT aOOV 7SOUA 0 0 - 2 9  
OIOOE-CEN aZP l8OV 2 0 0 r A  0 0 - 7  
5IOOE-GCN 9aP 18OV 200VA 5 0 - 7  

2  ' 

0100L-PNR 9LCT 400'4 )SOPA 3 0 - 2 9  
OIDOE-PhR SECT u o o v  ?;OM1 3 0 - 2 9  
JIOOE-PhR 3CCT IQOV sA 
OIOOE-PNe XECT l k U 0 0 4  400'4 1A 5 0 - 4 1  
0100E-PWR RECT I N 4 0 0 4  409V LA 30-41 

I q o i - o o a 8  
1 9 0 1 - 0 0 2 8  
Ma751 
lY I lO04 
IHYOOU 

C A P ~ C I T O R - F X O  l o 0 0 P f  r - I O X  1SVOC CLR 
,:A,?A,::-cz-=iG ! .  j , F  <,:\,DL 7 >  
CAPLCITOI-FXO I u F + - 1 0 %  3SVDC TA 
CIPACITOQ-PXO l o u r + - 1 0 1  20VOC I4 
CAPACITOR-?XO I U C * - l O X  35VDC T I  

OIOOE-PN? QECT l Y 4 0 0 U  UOOV 1 1  5 0 - U l  
OIOOE-PWR ZECT !NU000 *OOV !A 30-U1 
OIOOE-P*I QZCT 1YU004 dOOV I A  1 0 - 8 1  
OIOOE-PUR ZECT !NU004 40OV LA 0 0 - U l  
OIOOE-GEN PQP ldOV ZOOMA 0 0 - 7  

OlOOE-PWR SECT 4OOV 750MA OO-29 
OIOOE-PhR SCCT JOOV 750uA 3 0 - 2 9  
DIODE-PUR SECT UOOJ 75OMA 00.29 
~ I o o c - ' n a  ? E C T  D O O Y  7 5 o H ~  00-29 
5IOOE.PuR 9 L C l  400V 75OMl 5 9 - 2 9  

2 8 4 8 0  
2 8 4 8 0  
5 b 2 8 9  
Sh289 
5 6 2 8 9  

See ~ntroduct!on to thls sectlon for ordanng ~nformat:on 
*Indicates factory selected ~ a l u e  

0 1 6 0 - 3 4 5 6  
2 : 3 i 8 - 3 8 2 ? '  
1 5 0 0 1 0 5 X 9 0 3 5 b 2  
I 5 O ~ l O b X 9 0 2 0 8 ~  
1 5 0 0 1 0 5 X 9 0 1 S ~ 2  
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Model 835OA Replaceable Parts 

Table 4-2 Replaceable PLlrr~  

Reference HP Part 
Number Description Mfr Par t  Number 

~~~~~~?#4 9ECT JOOV ?SOMA 00-29 28U50 
OIOOE-PUR 2ECT POOV 7 5 0 ~  90-29 28480 
3lOOE-PnR ?LC7 1 0 0 V  a1 0471 J 
)IOoE.PhR 7E:l JOOV 750MA 30.29 28460 
D I O O E I ~ W R  ?ECI u0oV 750HP 00.29 28U@O 

LED.Vldi3LL L~M.:YT~aoauco I?aJoUA-CIY 
LEg-vi$1nLc C J ~ - I V ~ . ~ O O U C O  I ~ . ~ O * A - Y I X  
LED-VISIILZ L J ~ - l N l ~ b 0 0 U C P  I ~ ~ $ O ~ I - ~ I X  
LEO-VISIBLE L ~ ~ - I Y T J ~ O O U C O  I?130UA-WAX 
LEO-VISIBLE LJu.lVTm8oOUCD !?s30*1-*I$ 

TRANSI4TGR J-CEI ZVS114 P-CHIN D-UOOE 
12AY513TOR V P Y  2UZ2221 ¶I '3.16 *0a500*# 
TRINSI31CR Y P Y  ZY22221 $1 TO-t8 POs500M* 
r3AVSISTOR YPC 2U22221 S1 vO-18 P01500MW 
IHYRISTOQ-SCS 11.220Aa VSRM.100 

SESISTGR U,52SK .I1 , 1 2 3 ~  f TCIOb-25 
?E¶I$lOR 31b 11 , 1 2 5 ~  7 C 8 0 ~ - 1 0 0  
1LSIS1017 511 I t  ,1258 * TC.0+-100 
9E¶ISrJS s.11< 1 %  , 1 2 5 ~  r ~ C B O + - 1 0 0  
RESISTOR 19.bK 1% ,125U F TCm0+-100 

aEa1sroa tor I X  , 1 2 5 ~  F T C ~ O + - I O O  
2ESISTOR 100 1x .12Sh F TCIO*-I00 
9EJ:3TSR 2,IJK 11 .125a r TCSO+.100 
RESI3T3R 100 11 ,I25N f ::Id+-I00 
QCSi310R UK .IX .I25U f Ic-01-25 

See introduct!on to this section far orderlng !nformation 
*Indicates factory seiected 'value 
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Replaceable Parts 

Reference 

AlRUb 
AIRY? 
17RU8 

AlRSO 

HP Part  
Number  

0699-OU07 
0757-0818 
0698-JUOb 
Ob~8-3qOb 
0698-3444 

Tuble 6-2. Replaceable Parts 

Description 

- .  ..- 
9 t S i s r o ~  I 1 x  .125* r TCIO+-100 
RESISTOR 1 1% .125* f TCIO*-100 
RESISTOR 1 11 .125N f lCIO+-lOO 

9E81STOR I IX .I25# f TCaO+-100 
IESISTFR 1 1X , 1 2 5 U  C TCa0*.100 
QCSIsrOa 1 I x  .i25a ? T:10+-100 
RESISTOR 211 .IX , 1 2 5 ~  r T C S O * - ~ ~  
RESISTOR 2.39K .I% .IZSN f TC.04-23 

TERMINAL TEST W I Y T  %a 
T E R M I N A L  ? E S T  ~ 0 1 4 1  Pca 

TERMINAL TEST POINT O C B  
TESMINAL TEST 'OIVT ?t3 
TERrINAL ?EST 201'17 9C3 
TESMINAL ' E S T  POINT 'CJ 

IC C O ~ ~ I R A T O R  PSCH 10-99 - > q -  --  - , - z , . -=Q,  ," -2. = <  
I C  OP IMP LO*-NOISE 73-99 

Mfr 
Code 

00000 
00000 
00000 
00000 
OOOOO 

Mfr Part  Number  

See i~ t roduc t ion  to this section lor iirdering iniormation 
*Indicates factory je!ec:ed ~ a i u e  

Scans by ArtekMedia O 2006 



Replaceable Parts 

Table 6-2. Replaceable Parts 

Designation 
HP Part / c  
Number ; o  

Description 

25U80 
28U40 

2 8 4 8 0  
28U50 
OOOOO 
29U60 
2 8 4 8 0  

Mfr Part Number 

L7Vqb 
A7VS7 

A 4 

r e c  i 
A3C2 
r a c 1  
A8C J 

A8C5 

A sc a 
A8C 7 
A8C3 
A A C ~  
AflCIO 

ARC l I 
AdClZ 
A 8 C I J  
A a C l u  
r e c  I 5 

A8C l b 
A g c i 7  
A 8 C l 5  
A8C I 9  
A8CZO 

r 9 C 2 1  
18CZZ 
A8c23 

~ 5 0 3 l  
r s o 3 2  
A8061 
A803U 

n 8 J l  

A 3 L l  

4831 

18T11 
r a r e 2  
Af i IP3 
I I T P U  

t 8 U l  
r 8 u l  
A8U3 
A9114 
~ a u 5  

A8Ub 
A3U7 
4 3 J 6  
I 8 U Q  
A8U I 0  

A8UI1 
r a u l z  
IOU l l  
A8UIU 
A 8 U l 5  

A d U l b  
L I U I 7  
4 8 c l l 8  
r f i u 1 9  
A8U20 

THEPU4L ?:9K DUAL T0-18-CS 
*U3EWOLlE.2-CLlP ?VDC SA .25O-rlJSE 
SCqEN-'ICY 8 - 3 2  ,312-:Y-LG a4Y-UO-?aZI  
CONNECTOR-SGL CON1 S K I  .OU-IN-88C-SZ ?NO 
CONNECTOQ-SGL CONY 3KT . 0 3 - l h - ~ ~ ~ - l Z  QYD 

28U80 
28UdO 

2bU80 

2dU40 
2 8 4 8 0  
284dO 
28U80 
2 8 4 4 0  

2 a 4 8 0  
2 8 4 5 0  
Z8UdO 
284aO 
2 5 4 8 0  

ZBUdO 
2 4 4 8 0  
284dO 
26U80 
g b a a s  

2 8 4 8 0  
28U80 
25U80 
28U8O 
28U80 

2 8 4 8 0  
2 9 4 8 0  
2 8 Q 6 0  

261180 
Z8U80 
2 8 4 8 0  
t a u 8 0  

2 8 4 8 0  

2 8 4 6 0  

2 6 4 8 0  

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  
OOOOO 

CA~&C:TOR-*XO .OIU? +fiO-ZOX IOOVOC CES 
CAPACITOR-?YO .OIUF +dO-2OX IOOVOC C t 9  
CAPLCITOQ-CXO . o I u F  +60-20X IOOVOC CFR 

L E 3 - V I 3 I a L E  L J ~ - I V T ~ ~ O O U ~ O  I ? r l o w A - * ~ i  
L E O - J I S I S L C  LUM.INTISOOUC5 !?r3oNA.*AX 
L E O - V I S I 8 L f  LOM.IYTn8OOUCO ! ? a l o u A - * A X  
LEO-VISIBLE L U ~ - I Y T r 8 O O U C O  I?s$O*A-MAX 

TERMINAL T E l T  POIYT PCB 
TEPWIVAL TEST P c x r l  P c 9  
TEQWINAL TEST P O I h r  =CB 

UEIWORX-3E3 Ib-OIP100,O OHY X  4 
I C  I Y V  ?TL L l  .EX I - I U P  
I C  SATE TTL LS YOR 3bAO 2 - l b C  
I C  SATE TTL L S  VA40 3UAO 2 - I Y P  
I C  r F  T?L '3 0-TYPE '98-COGE-TRIG COW 

IC C N T R  r I L  i s  9 1 N  ~ U A L  u-e.:r 
IC PCVR T8L LS 3U3 OCTL 
IC I I V R  T I L  il L I Y E  JRVP 3 C l L  
I C  3RvQ TTL il L I V E  SRVR 3CTL 

I t  SATE TTL S VAN0 13.ihP 
!C S A T E  ?TL S VAVO 1 3 - I N C  
YETWORK.RES IO-JI?IO.OK 3eM X P 
: c  "ISC TTL '3 
1C fCH*IT7.?R:G I T L  ~ 3  IYV 4LX 1 - I Y C  

See ,rLroductlon to  Lh;s sectlon $or 2rd5r1ng ~:iforrnat,on 
*Indicates factory jelecrea -value 
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Replaceable Parcs 

Table 6-17, Replaceable Parts 

Reference 

I S U Z l  1 3 2 0 - l U l b  
r a b 2 2  
L J J 2 3  
4 3 U 2 U  
r a w 2 5  

:::I-::,;? 
j , : :  2 ,  j / 
j 1 :  

i Description 

I C  S C r U I I l - 7 9 1 6  ' T L  1 8  IYV * E x  I - I v C  
1 C  3 C H u 1 T T - T R I G  T T L  L S  I Y V  - E X  !-19P 

; O ~ ~ E C T O S  32-J:c u J C S T  ' 'O: 

C J N Y E C I Z P  I I - ' I *  w j O S I  ' I ' E  
C O Y V E C T O R  2 b - ' I Y  U = I S T  ? Y P f  

C O N N f C T O F f - P C  Z O G E  2 2 - C 3 N T / W O N  2-WOnS 
C O N 4 E C 1 0 9 - P C  E D G E  2 2 - C 3 4 1 / 7 0 i i  2-*3#3 

Mfr 
Code Mfr Part  Number  
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Rzplacesble Parts 

See ,ntrociuc::on ro :i.,:i section Cot  order!^^ ::~:'orrnat:oz 
"Indicates Cac:ory si.!ectea ~vaiiie 
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Description 

Display CVindocv 

Knob-Round 

Panzl. Front Dress 

Screw-L;?tch Bearing 

Conn-2 1 Pin F Submin 
Conn-R&P Lock 

Guide Pin 
Screw !vLach 6-?2 

River-Push In ,775-in-10 s 

Conn-RF BNC F 

Foot - Bottom 

Switch - Front Panel On. Oif 
Pin Roller - S~vitch 
Clip CVirz - Switch 
Bracket - Skvirch Hoicler 
Front Psnel Frame 

Manufacturer 's 
Part Number 

Figltre 6 -1  Front P m e l .  Parts (cientificarion 
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Model 8350A Replaceable Parts 

Figure 6-2. Rotary Pulse Generator (RPG), Parts Identification 

Scans by ArtekMedia O 2006 

Manufacturer's 
Part Number 

08350-2001 3 

08350-200 15 

08350-20012 

5060-9444 

Mfr. 
Code 

28480 

28480 

28480 

28480 

Description 

Nut - Hex 

Spacer-Panel  

Bushing Panel 

Rotary Pulse Generator 

Ref 
Desig 

1 

2 

3 

4 

HP Part 
Number 

08350-20013 

08350-20015 

08350-20012 

5060-9444 

C 
D 

2 

4 

1 

7 

Q ~ Y  

3 

3 

3 

3 



Replaceable Parts Mode1 8350A 

Figure 6-3. Sub Panel, Parts Identification (1  of 2 )  

Scans by ArtekMedia O 2006 

( 2  places) (3 places) ( 7  places) (6 places) ( 2  places) ( 2  places) ( 2  places) 

(2 places) (1  1 places) 

Mfr. 
Code 

28480 
28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

Manufacturer's 
Part Number 

2260-0002 
2 190-001 9 

1450-0588 

5041-1773 

5041 -1777 

1990-0582 

5041-0285 

5041-0855 

5041-177 1 

5041-1760 

5041 -0277 

5041 -1 763 

; 
6 
6 

5 

9 

3 

3 

6 

6 

7 

4 

6 

7 

at, 

2 
2 

3 

1 

1 

7 

6 

2 

1 

1 

2 

1 

Ref 
Desig 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Description 

Nut-Hex 4-40THD 
Washer-Lk HLCL .I 15-in.-ID 

Lamp Housing, Polycarbonate 

Key a 
Key 

LED-Visible IF=60mA max 

Key 

Key 

Key 

Key a 
Key a 
Key a 

HP Part 
Number 

2260-0002 
2190-0019 

1450-0588 

5041-1773 

5041-1777 

'1990-0582 

5041-0285 

5041-0855 

5041-1771 

5041-1760 

5041-0277 

5041-1763 



Model 8350A Replaceable Parts 

Figure 6-3. Sub Panel, Parts Identification (2  o f  2 )  

Scans by ArtekMedia O 2006 

M fr. 
Code 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28450 

28480 

28480 

28480 

Description 

Key a 
Key 

Key a 
Key a a 
Key @ 
Key @ 

Key @ 
Key a 
Key @ 
Key a 
Key 

Key 0 
Key a 
Key a 
Key (ioll (blue) 

Key @ 
Key @ (dark gray) 

Key 

Key 0 
Screw - Mach 4-40 ,562-in.-lg 

Key (green) 

Key 

Sub Panel Front 

Key 

LED-Visible IF=ZOmA max 

Key 

Key 
lr.31 

Screw-Skt Hd Cap 4-40 .25-in.-lg 

Digital Display 

Manufacturef s 
Part Number 

5041-1764 

5041-0286 

5041-1761 

5041-1762 

5041-1766 

5041 -1 767 

5041-1940 

5041-1759 

5041-1769 

5041-1770 

5041-1758 

5041-1755 

5041-1756 

5041-1757 

5041-045 1 

5041-1765 

5041-0318 

5041-1951 

5041-2088 

2200-009 1 

5041-0720 

5041-1772 

08350-00002 

5041 -0726 

5082-4584 

5041-1774 

5041-1776 

3030-01 89 

08350-60009 

 at^ 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11 

1 

1 

2 

1 

1 

1 

1 

30 

1 

1 

7 

3 

Ref 
Desig 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

10 

HP Part 
Number 

5041-1764 

5041-0286 

5041-1761 

5041-1762 

5041-1766 

5041-1767 

5041-1940 

5041-1759 

5041-1769 

5041-1770 

5041-1758 

5041-1755 

5041-1756 

5041-1757 

5041-045 1 

5041-1765 

5041-0318 

5041-1951 

5041-2088 

2200-0091 

5041-0720 

5041-1772 

08350-00002 

5041-0726 

1990-0487 

5041-1774 

5041-1776 

3030-0189 

08350-60009 

C 
D 

8 

7 

5 

6 

0 

1 

2 

1 

3 

6 

0 

7 

8 

9 

8 

9 

6 

5 

1 

7 

4 

8 

7 

0 

7 

0 

2 

4 

0 



Replaceable Parts kIodel 8350A 

Figure 6-4. Left Side View, Parts Identification 

Scans by ArtekMedia O 2006 

( 4  places) (2 places) 

(32 placas) (7 places) ( 1 4  places) ( 2 6  places) 

Ref 
Desig 

1 

2 

3 
4 
5 
6 
7 

8 
9 

10 

HP Part 
Number 

08350-00020 
2510-0051 
08350-00005 
5001-0439 
2360-0115 
2360-0113 
2360-01 17 
08350-20016 
08350-20005 
2510-0192 

9 
6 

0 
8 
4 
2 
6 
5 
2 

6 

(It, 

1 
4 

1 
2 

26 
14 
7 

1 
1 

32 

Description 

Shield. Transformer 

Screw-Mach 8-32 ,625-in.-lg 
Gusset. Left 
Trim Strip 
Screw-Mach 6-32 .312-in.-lg 
Screw-Mach 6-32 2.5-in.-lg 
Screw-Mach 6-32 ,375-in.-lg 
Support. Transformer Forward 
Support. Transformer Rear 
Screw-Mach 8-32 .25-in.-lg 100 deg 

Mfr. 
Code 

28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 

28480 

Manufacturer's 
Part Number 

08350-00020 

25 10-005 1 
08350-00005 
5001-0439 
2360-01 15 
2360-01 13 
2360-0 1 17 
08350-2001 6 
08350-20005 
25 10-0 192 



Model 8350A Replaceable Parts 

Figure 6-5. Rear Panel, Parts Identification 

Scans by ArtekMedia O 2006 

(4 places) ( 2  places) ( 2  places) ( 6  places) 

- -  0 0.7. 

(26  places) ( 2  places) P/O W 7  

Manufacturef s 
Part Number 

0570-1 170 
08350-2001 1 
08350-00004 
0380-0643 

2360-0 184 
3 150-0054 
2360-02 18 
28JR13O- 1 

F1927 

1251-6781 
C140-7 
5040-0345 
2360-0 1 15 
113XN-182 

MBCZ206 F-6-5 
08350-00019 

Mfr. 
Code 

28480 
28480 
28480 
28480 

28480 
28480 
28480 
2493 1 
05245 

28480 
24931 
28480 
28480 
4N833 

92702 
28480 

Ref 
Oesig 

1 

2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 

13 
14 

15 

C 
0 

6 

0 
9 
3 
7 

6 
8 
1 
6 

0 
3 
7 
4 

0 

5 
6 

HP Part 
Number 

0570-1 170 
08350-20011 
08350-00004 
0380-0643 
2360-0184 
3150-0054 
2360-0218 
1250-0083 
0960-0048 

1251-6781 
1250-0118 
5040-0345 
2360-0115 
3160-0288 
3160-0317 

(Opt 400) 
08350-00019 

Q ~ Y  

4 

1 
1 

2 
1 

1 
2 
6 
1 

1 
2 
4 
26 
1 

1 
1 

- 

Description 

Screw-SPCL 10-32 .388-in.-lg 
Frame, Rear 
Panel. Rear Sheet 
Standoff - Hex ,255-in.-lg 6-32 thd 
Screw-Mach 6-32 ,438-in.-lg 82 deg 

Filter-Air 

Screw-Mach 6-32 2-in.-lg 82 deg 
Conn-RF BNC F 
Line Modular Filter 
P I 0  W7 (see Chassis Parts) 
Connector RCPT 3 M 
Conn-RF BNC F 
Insulator-Conn 
Screw-Mach 6-32 ,312-in.-lg 
Fan TBAX 60 CFM 1 l5V 50160 Hz 

Fan TBAX 40 CFM 1 l5V 440 Hz 
Gasket Rubber 
P I 0  Wl5 (see Chassis Parts) 

-- - - 



Replaceable Parts Model 8350A 

- 

( 7  Places) (26 Places) (14 Places) 

i 

Figztre 6-6. Top View With Covers, Parts Identification (1  o f  2) 
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Mode1 8350A Replaceable Parts 

Figure 6-6. Top View With Covers, Parts [den tification (2  o f  2 )  

Scans by ArtekMedia O 2006 

Manufacturer's 
Part Number 

08350-0001 1 

08350-00022 
08350-0001 5 

2360-01 17 
G-5 1 H-A 
08350-20003 

083 50-20002 

2360-01 15 
08672-60092 

85660-20138 
85660-00054 

0363-0160 
0624-0289 

2360-01 13 
5040-7202 

08620-20061 
08350-20006 
2420-0003 
0400-0233 

Mfr. 
Code 

28480 
28480 

28480 
28480 
03296 
28480 
28480 

28480 

28480 

28480 
28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

Description 

Cover,Shield 
Screw-Mach 6-32 ,375-in.-lg 100 deg 

Capacitor Cover 
Screw-Mach 6-32 .375-in.-lg 

Grommef Cap Cover 
Fins, Heatsink 
Frame, Heatsink 

Screw-Mach, 6-32 .3 12-in.-lg 

Battery Pack 

Battery Holder 
Battery Clamp 

Contacts-Electric 
Screw-Tpg 2-28 .3 12-in.-lg 
Screw-Mach 6-32 .25-in.-lg 

Trim Strip, Top 
Bearing Latch 
Bracket. Plug Latch 
Nut-Hex, 6-32-Thd ,094-in.-thk 

Grommet - Ellipse 

Ref 
Desig 

1 

2 
3 
4 
5 
6 
7 

8 

9 

10 
11 

12 

13 

HP Part 
Number 

08350-00011 

2360-0322 
08350-00015 
2360-01 17 
0400-0018 
08350-20003 

08350-90002 

2360-01 15 

08672-60092 
(Opt 001) 

85660-20138 
85660-00054 

(Opt 001) 
0363-0160 
0624-0289 

2360-0113 
5040-7202 

08620-20061 
8350-20006 
2420-0003 
0400-0233 

D 

8 

5 
2 

6 

0 
0 
9 
4 

0 

9 
6 

3 
1 
2 
9 
7 
3 
7 

1 

a t y  

1 

2 
1 
7 

.50 ft. 
1 

1 

26 
1 

1 
1 

2 
4 
14 

1 
1 
1 
1 
1 
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(4 places) (4 places) 

Figure 6-7. Top View Without Covers, Parts Identification ( I  o f  2 )  

6-3 2 
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Model 8350A Replaceable Parts 

Figure 6-7. Top View Without Covers, Parts Identification (2  o f  2 )  

6-3 3 
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M fr. 
Code 

28480 

28480 

28480 

28480 
28480 

28480 
28480 
28480 

07263 

28480 
28480 

28480 

02768 

28480 

28480 

28480 
02768 

28480 

Description 

Rotary Pulse Generator 

Gusset Shield Front 

Gusset Shield Rear 

Fan Cable Assembly 
400 Hz Fan Cable Assy (Opt 400 only) 

Screw Mach 10-32 
Washer-FL NM No. 8 ,188-in.-id 
Washer - LK No. 10 .193-in.-id 

Diode - Gen 180V 200ma DO-7 

Fadshield Assy 
400 Hz Fan Assy (Opt 400 only) 
Bracket - PC Support 

Cable Clamp 

Support Right 

Support Left 
Screw-Mach 6-32 .312-in.-lg 

,.; Glide Nylon - fits 0.192 hole 
Screw - Mach 6-32 .375-in.-lg 82 deg 

Manufacturef s 
Part Number 

5060-9444 

08350-60024 

08350-60003 

08350-60014 
08350-60033 

2680-0253 
3050-0021 
2190-0034 

FDH3369 

08350-6001 5 
03350-60032 
08350-00006 

85 1 1-01-00-9909 

08350-00008 

08350-00007 

2360-0 1 15 
107-120241-03-0101 

2360-01 18 

Ref 
Desig 

1 

2 

3 
4 

5 

6 
7 

8 

9 

10 

11 

12 

13 
14 

D 

7 

9 

4 

7 
0 

9 
5 
5 

2 

8 
9 
1 

8 

3 

2 
4 
6 

7 

HP Part 
Number 

5060-9444 

08350-00024 

08350-00003 

08350-60014 
08350-60033 

2680-0253 
3050-002 1 
2 190-0034 

1901-0033 

08350-60015 
08350-60032 

08350-00006 

1400-0510 

08350-00008 

08350-00007 

2360-01 15 
0403-0026 

2360-0118 

l l ty  

3 

1 

1 

1 
1 

4 
4 
4 

4 

1 
1 
1 

1 

1 

1 

26 
2 

5 
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( 1 4  places) ( 26  places) ( 2  places) (7 places) 

(8  places) ( 1  0 places) (6 places) 

Figure 6-8, Bottom View, Parts Identification ( I  o f  2 )  
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Figure 6-8. Bottom View, Parts /dentifieation (2  o f  2 )  
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Manufacturef s 
Part Number 

2360-0 1 1 3 

2360-0 1 1 3 

08350-00018 
20700L 10-205 
4040-1770 

0520-0 127 

2360-0 1 17 

08350-00009 
9201-P3-H-Z-Q 
08350-20009 
2680-0129 
1022 

2200-0143 

08350-00010 

2360-0 199 
2 190-0006 
3050-0227 
2638-24850-N140 
2360-0196 

2360-0 182 

2360-0 192 
08350-00013 - 

Ref 
Desig 

1 

2 
3 

4 

5 
6 
7 

8 

9 

10 

11 

12 

13 
14 

15 

Mfr. 
Code 

28480 

28480 

28480 
82647 
28480 

28480 
28480 

28480 

09353 
28480 
28480 

OG791 

28480 

28480 

28480 
28480 
28480 
06540 

28480 
28480 

28480 

# 28480 - 

HP Part 
Number 

2360-01 13 

2360-01 15 
08350-00018 
3 103-0009 
4040-1 770 

0520-0 127 
2360-01 17 

08350-00009 
3101-2269 
08350-20009 

2680-0129 
2190-001 1 

2200-0143 

083 50-00010 

2360-0199 
2 190-0006 
3050-0227 
3050-0647 
2360-0196 

2360-0182 

2360-0192 
08350-00013 

C 
D 

2 

4 

5 
2 
3 

6 
6 

4 

6 
6 
8 
8 
0 
7 

4 
1 
3 
1 
1 

j 

7 

0 

 at^ 

14 

26 

1 
1 
1 

2 

7 

1 

1 
1 
14 
14 

1 

1 
3 
4 
3 
3 

6 
10 

8 
1 

Description 

Screw-Mach 6-32 .25-in.-lg 

Screw-Mach 6-32 .312-in.-lg 

Bracket, T h e m  Switch Mnt 
Switch - T h m  Fxd +150F 5A Opn-On-Rise 
Switch Cap 

Screw - Mach 2-56 .188-in.-lg 
Screw - Mach 6-32 ,375-in.-lg 
Bracket - Toggle Switch Mnt 
Switch - Toggle DPDT 3A 250 VAC 
Bushing Thrd 

Screw-Mach 10-32 .312-in.-lg 
Washer - Lk No. 10 195-in.-id 

Screw - Mach 4-40 .375-in.-lg 

Lever, Switch Actuator 

Screw - Mach 6-32 .438-in.-lg 
Washer - Lk No. 6 ,141-in.-id 
Washer - F1 Mtlc No. 6 .149-in.-id 
Washer - Shldr No. 6 .14-in.-id 

Screw-Mach 6-32 ,375 100 deg 
Screw - Mach 6-32 .3 12-in.-lg 100 deg 

Screw - Mach 8-32 .25-in.-lg 100 deg 

-Bracket - Conn Mount 
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Figure 6-9. Regulator Heatsink. Parts Identification 
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FINS 
(6 places) NOT SHOWN 

( 9  places) (9 places) ( 9  places) 

Manufacturer's 
Part Number 

08350-20002 
08350-20003 

1826-0722 

1826-0722 
1826-0725 

1826-0690 

1826-0724 

LAS- 1905-00 1 
2200-0143 
3050-0105 
3050-0105 
1200-008 1 

L6-OV-5 

08350-20004 
1200-0147 
2260-0009 

2N5878 
322047 
530 1977 

1826-0690 

2360-0209 
1906-00 

M fr. 
Code 

28480 
28480 

28480 

28480 
28480 

28480 
28480 

80103 
28480 
28480 
28480 
28480 

80103 

28480 
28480 
28480 

01295 
76530 
92895 

28480 

78480 
78 189 

Description 

Frame, Heat Sink 
Fins, Heat Sink (not pictured) 

(U7), IC Reg-Adj-Pos 1.2137V TO-3 
(US), IC Reg-Adj-Pos 1.2137V TO-3 

(U13). IC Fixed Reg 14.4115.6V TO-3 

(U3), IC Reg-Adj-Neg 1.2137V TO-3 

(UlO), IC Reg-Adj-Pos 1.2133V TO-3 
(U16), IC Reg-Fxd-Pos 4.915.25V TO-3 

Screw-Mach 4-40 .375-in.-lg 
Washer-Lk HLCL No. 4 .115-in.-id 
Washer-F1 Mtlc No. 4 .125-in.-id 
Insulator bushing ,115 D 
(U18), IC Reg-Fxd-Pos 5V TO-3 

Connector Pin, Threaded 
Insulator Bushing . l l 5  D 
Nut. Hex 4-40 Thd .094-in.-thk 
(46). Transistor-NPN S1 TO-3 PD=lSOW 

Insulator-Transistor, Aluminum 
Thermal compound; 4-oz. tube 

(U15). IC Reg-Adj-Neg 1.2137V TO-3 

Screw-Mach 6-32 1-in.-lg 
Washer - Lk No. 6 141-in.-id 

Ref 
Desig 

1 

2 

3 
3 

5 
6 

7 

8 

9 

10 

11 
12* 

13 

14 

H P  Part 
Number 

08350-20002 
08350-20003 

1826-0722 

1826-0722 
1826-0725 

1826-0690 

1826-0724 

1826-0513 
2200-0143 
2 190-0003 
3050-0 105 
1200-008 1 

1826-0732 

08350-20004 
1 200-0 147 
2260-0009 

184-0743 
1200-0043 
6040-0454 

1826-0690 
2360-0209 
2 190-0007 

; 
9 
0 
6 

6 
9 

7 
8 

3 

0 
8 
6 
4 

8 

1 
3 
3 

0 
8 
0 

7 

7 
2 

at, 

1 
1 

2 

1 

2 

1 

1 

9 
9 
9 
9 

1 

9 
9 
9 

1 

9 
- 

6 
6 



Model 8350A Replaceable Parts 

Reference 
Designation 

1 
2 
3 
4 

- 5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
* 
* 

* (Not Pictured) 

HP Part Number I Description 

Front Frame 
Rear Frame 
Frame, Plug-in Interface 
Top Trim, Front Frame 
Foot 
Tilt Stand 
Front Cap, Strap Handle 
Rear Cap, Strap Handle 
Side Rail Bracket 
Side Trim, Front Frame 
Corner Strut 
Top Cover . 
Bottom Cover 
Side Cover 
Strap Handle 
Front Dress Panel 
Front Sub Panel 
Rear Panel 
Info Tray 
Info Card 

Figzrre 6-1 0. Chassis Parts Iclentification 

Scans by ArtekMedia O 2006 



Model 8350A Manual Changes 

SECTION VI I  
MANUAL BACKDATING CHANGES 

7-2. This manual has been written for and 
applies directly to instruments with serial num- 
bers prefixed as indicated on the title page. Earlier 
versions of the instrument (serial numbers pre- 
fixed lower than the ones indicated on the title 
page) may be slightly different in design or 
appearance. The purpose of this section of the 
manual is to document these differences. 

7-3. With the information provided in this 
section, this manual can be corrected so that it 
applies to any earlier version or configuration of' 
the instrument. Later versions of the instrument 
(serial numbers prefixed higher than the ones 
indicated on the title page) are documented in a 
yellow Manual Changes supplement. 

7-4. To adapt this manual to an earlier instru- 
ment, refer to Table 7-1 and make all of the 
manual backdating changes listed opposite your 
instrument serial number or serial number prefix. 
Perform these changes in the alphabetical se- 
quence listed. 

7-5. For additional important information about 
serial number coverage, refer to INSTRUMENTS 
COVERED BY THE MANUAL in Section I. 

Table 7-1. Manual Backdating Changes by Serial 
Number Prefm 

7-6. MANUAL CHANGE INSTRUCTIONS 

CHANGE A 

Serial Prefix 

20 19A 

2007A 

Page 5-7, Paragraph 5-12: 
Replace Paragraph 5-12 with the following procedure: 

Make Manual Changes 

A 

A and B - 

5-12. AIRFLOW DETECTOR ADJUSTMENT 

REFERENCE: 

A7 Regulator 

DESCRIPTION: 

The Airflow Detection circuit senses the internal air flow generated by fan B1 and flags the A3 
Microprocessor if the airflow is restricted. The instrument is allowed to warm up to 
operating temperature and A7R53 is jumpered by a short to remove the hysteresis from 

Scans by ArtekMedia O 2006 
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comparator A7U11. A7R58 is then adjusted until the inputs are balanced which will then 
cause A7Ull output LPST (LOW=POWER SUPPLY TEMPERATURE) to oscillate. 
LPST is monitored by the A3 Microprocessor and the state of the Airflow Detection circuit 
is stored in the Status Buffer at hexadecimal location 1000H. A Hex Data Read command 
(M3) is entered which then displays the current Status Buffer state on the FREQUENCY1 
TIME LEDs. When the display LEDs oscillate between OOH and 02H. A7R58 is adjusted 
correctly. 

PROCEDURE: 

1. Remove the RF plug-in from the sweep oscillator mainframe. 

2. Position the sweep oscillator upright and remove top cover. 

3. Set the LINE switch to ON and allow the sweep oscillator to warm up for 30 minutes. 

4. Connect a shorting jumper across A7R53. This removes the hysteresis from 
. comparator A7U11. Refer to Figure 5-3 for the location of A7R53. 

5. Replace the top cover and allow the instrument to operate with all covers in place for 5 
minutes. 

........................................................... '. . ...> ......... 
6. Press GSsW ;@: ;@! &f&i 8% :@ $@ i@ $Ms. This enables the hexadecimal data in ................. : .,.., ............,, ...................... .................... ..,........ .,.... :... .........,.. ............... < ........ 

the Status Buffer (at address location 1000H) to be displayed on the front panel 
FREQUENCYITIME LEDs. The LED display should now read 1000 00 or 1000 02. 

7. Remove the top cover and quickly adjust A7R58 AIRFLOW BAL until the LED 
display oscillates between 1000 00 and 1000 02. Refer to Figure 5-3 for A7R58 
adjustment location. 

NOTE 

The A7R58 Al RFLOW BAL adjustment M US+ be made with the 8 3 5 0 A  at 
normal operating temperature. The top cover should only be removedfor a 
short period of time to make the actual adjustment. 

8. Replace the top cover and wait 1 minute after adjustment to insure that the display 
still oscillates. If it does no< and has settled at 1000 00 or 1000 02, repeat steps6 and7. 

9. Remove jumper from A7R53. 

10. Verify that the display indicates 1000 00. 

Scans by Artekhledia O 2006 
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CHANGE A (Cont'd) 

Manual Changes 

Page 5-8, Figure 5-3: 
Replace Figure 5-3 with the following figure: 

A7 
REGULATOR 

A7 R58 
AIRFLOW 
BAL ADJ A7 R53 

0 

i - 
3--c13-51 * 

%;.,.-2J 
L3 3- ssa+ ,,,, -3 - 

f - - R l , d  
-- 

2:,gav72: 
3 - - - 3 s - - n  A j r j f  .as-2 

ST--, ; 2 . 3  - :. 
- - * : 2 "  ,,,, < 
.--' .. , ., 3 * + 3 0 + ' ~  ."+ i!l m L" . - - ., - 3 , r r r  .I*, :-*37-:. ::a 3+-.* : 

300 
*c-*< , 7-w9-, z 

< q 4 e - ~ s 3 +  
- 

> 2  
-i ;--<x\z-> 

2 , 3 0 0 0 0 G Q 0 0 0  = = A  ; 
: 9 -?>i$::&::$:; ? c - . - - - . - - - - - - - . . . - - - .  - T . , . . ~  : .- - 

3 3  - -J-3"'""""' , , - 3003000000 , u A , - > , - , . , , .. . - - . - , , L 

Figure 5-3. Location o f  AIRFLO W BALance Adjustment 
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CHANGE A (Cont'd) 

Page 8-83, Figure 8-54: 
In  Function Block @ , move TP4 to the inverting input of U11, and TP5 to the noninverting 
input of U11. 

CHANGE B 

Page 6-18, Table 6-2: 
Change A7C3, A7C9, A7C13, A7C16, and A7C35 to HP Part No. 0160-0945, CD 2, 

CAPACITOR-FXD 910PF +5% lOOVDC MICA. 
ChangeA7C17 andA7C34 to HP Part No. 0180-2620, C D  6, CAPACITOR-FXD 2.2UF f 10% 

5OVDC TA. 
Delete A7C41 through A7C49. 

Page 6-19, Table 6-2: 
Delete A7CR26. 
Change Reference Designator DS1 to DS9. 

Page 6-19 and 6-20, Table 6-2: 
Make the following Reference Designator changes: 

Table 7-2. A 7 Reference Designator Conversion 

Page 6-19, Table 6-2: 
Change A7R26 to HP Part No. 0698-3154, C D  0, RESISTOR4.22K 1% .125W F T C  = 0+100. 

MFR PART NO. C4-118-TO-422 1-F. 
Change A7R45 to HP Part No. 0698-3442, CD 9, RESISTOR 237 1% .125W F TC = 0+100, 
MFR CODE 24546, MFR PART NO. C4-118-TO-237R-F. 

Page 6-20, Table 6-2: 
Change A7R46 to H P  Part No. 0757-0278, CD 9, RESISTOR 1.78K 1% .125W FTC=0+100, 

MFR PART NO. 0757-0278. 

From 

Q 1 
Q2 
Q3 
Q4 
Q5 
Q6* 
Q7 
Q8 

Scans by ArtekMedia O 2006 

*Indicates heat sink loaded components. 

To 

Q2 
Q6 
Q7 
Q8 
Q11 
Q12* 
l 3  
Q14 

From 

u 1  
u 2  
U3 * 
u 4  
u 5  * 
U6 
u 7  * 
us 
u 9  
U 10 

To 

Q 1 
u 5  
Ul* 
Q3 
u 2  * 
Q4 
u 3  * 
U4 
Q5 
U6 

From 

u11 
u12  
U13* 
u14 
u15* 
U16 
u17 
U18* 
u19 

To 

u 7  
Q9 
U8* 
QlO 
u9* 
U10 
u11 
U12* 
u13 
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CHANGE B (Cont'd) 

Change A7R59, A7R63, and A7R64 to H P  Part No. 0698-3157, CD 3, RESISTOR 19.6K 1% 
.125W F TC=O+ 100, MFR CODE 24546, MFR PART NO. C4-118-TO-1962-F. 

Change A7R60 and A7R65 to H P  Part No. 0698-3156, CD 2, RESISTOR 14.7K 1% .125W F 
TC=Of 100. MFR CODE 24546, MFR PART NO. C4- 118-TO- 1472-F. 

Add A7R75, H P  Part No. 0698-3 136, C D  8, RESISTOR 17.8K 1% .125W F TC=Of100, MFR 
CODE 24546, MFR PART NO. C4-118-TO-1782-F. 

Delete A7R85 through A7R87. 
Add A7TP12, H P  Part No. 0360-0535, CD 0, TERMINAL TEST POINT PCB. 

Page 8-78 through Page 8-80: 
Change all A7 reference designators as per Table 7-2, above. 

Page 8-78: 
Under the subheading -1 5V Regulator. delete two sentences: 

"The regulator output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . shorted to ground." 

Under the subheading -k 10V Regulator, after" . . . . . . and current through A7R46," add the 
following: . . . and parallel resistor A7R75. 

Page 8-83, Figure 8-51: 
Change TPl  1 to TP12. (TP11 will not appear on the block diagram.) 

Page 8-83, Figure 8-52: 
Replace Figure 8-52 with the Component Locations Diagram in this section. 
Change the reference designators on each of the nine heatsink-loaded regulators as per Table 

7-2. 

Page 8-83, Figure 8-54: 
Make the following changes to the A7 Regulator schematic: 

1. Change reference designations as indicated by Table 7-2 above. 

2. Value Changes. 

3. In Function   lock a: Change TPl 1 to TP12. 
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Reference Designator 

C3, C9, C13. C16, and C35 
C3 4 

R2 6 
R45 
R59, R63, R64 
R60, R65 

Value 

910 pF 
2.2 pF 

4220fl 
237 f l  
19.6 kfl 
14.7 kfl 
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CHANGE B (Cont'd) 

4. Add: 

In Function Block (@ : TPl 1 between R74 and the wiper of R10. 

In Function Block @: R75, 17.8K, in parallel with R46. 

5. Delete: 

In Function Block @ : R87 and the +5VB line. 

Ixi Function Block (@ : C48. 

In Function Block @: C41, C42, C45, and C47. 

In Function Block @ : C46. CR26, R85. and R86. (U9, pin 1 is shorted to ground.) 

In Function Block a: C43, C44, and C49. 

6. Change NOTE 4 to read: "Heat Sink Mounted Components are: U1, U2, U3, U6, U8, 
U9, U10, U12, and 412." 

1 Pl 22 
23 Y 9  

Figure 8-52. A7 Component Locations Diagram (CHANGE B )  
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SECTION Vll l  
SERVICE 

8-1. INTRODUCTION 8-3. SERVICE SHEETS 

8-2. This section provides instructions for 8-4. Each service sheet pertains to a specific 
troubleshooting and repairing the Model 835OA assembly and contains the information listed 
Sweep Oscillator. Information includes circuit above. Service sheets are arranged in assembly 
descriptions, troubleshooting procedures, block number order from A1 to A9. Table 8-1 provides a 
diagrams, schematics, and component location Service Sheet Index 
maps for each PC board assembly. 

Table 8-1. Service Sheet Index 

Information 

A1 Front Panel ~ s s e m b l ~  
Circuit Description (Includes A1 and 42 )  
Troubleshooting (Includes A1 and A2) 
A1 Component Locations 
Block Diagram (Includes A1 and A2) 
A1 Schematic 

A2 Front Panel Interface Assembly 
Circuit Description (Includes A1 and A2) 
Troubleshooting (Includes A1 and A2) 
Block Diagram (Includes A 1 and A2) 
A2 Component Locations 
A2 Schematic 

A3 Microprocessor Assembly 
Circuit Description 
Troubleshooting 
Block Diagram 
Component Locations 
Schematic 

A3A1 PROM Assembly 
Circuit Description 
Troubleshooting 
Component Locations 
Schematic 

A4 Scaling and Marker Assembly 
Circuit Description 
Troubleshooting 
Block Diagram 
Component Locations 
Schematic 

8-1 
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Figure 
IUumber 

- 
- 

8-1 3 
8-17 
8- 14 

- 
- 
8- 17 
8-1 8 
8-23 

- - 
8-25 
8-26 
8-29 

- - 
8-30 

8-30A 

- - 
8 -34 
8-35 
8-38 

I 

l nforrnation 

A5 Sweep Generator 
Circuit Description 
Troubleshooting 
Block Diagram 
Component Locations 
Schematic (2 fold-outs) 

A6 Rectifier Assembly 
Circuit Description (Includes A6 and 4 7 )  
Troubleshooting (Includes A6 and A7) 
A6 Component Locations 
A6 Schematic 

A7 Regulator Assembly 
Block Diagram (Includes A6 and A7) 
A7 Component Locations 
A7 Schematic 

A8 HP-IB Interface Assembly 
Circuit Description 
Troubleshooting 
Block Diagram 
Self-Test Block Diagram 
Component Locations 
Schematic 

A9 Motherboard 
Component Locations 
Wiring List 
Major Assemblies Locations 
Cable List i,*Table) 

Figure 
Number 

- 
- 

8-39/44 
8-40145 
8 4 3  - I .: 

- 
- - 

8 4 9  
8-50 

8-51 
8-52 
8 -54 

- 
- - -- 

8-56 
8-57 
8-58 
8-60 

8-6 1 
8-62 
8-63 

*8-35 



Model 8350A 

8-5. Service Sheets fold out and up to facilitate 
access to reference material. Block diagrams 
appear on the fold-down apron. Component 
location maps, PC board pin-edge connections, 
and pertinent circuit information (e.g., wave- 
forms) are found on the fold-up apron of the 
service sheet with the schematic directly below. 
Circuit description and assembly level trouble- 
shooting are located on pages immediately pre- 
ceding the service sheet 

8-6. SCHEMATlC DIAGRAM NOTES 

8-7. Figure 8-1, Schematic Diagram Notes, pro- 
vides definitions to schematic symbols. 

8-8. INTERCONNECT CABLES AND 
MNEMONICS 

8-9. All interconnect cables and their associated 
connectors are listed in Table 8-35, located within 
the A9 Service Sheet 

8-10. Table 8-62 alphabetically lists and defines 
all 8350A signal mnemonics, references the point- 
to-point distribution of each signal to and from 
the PC board sockets and the cable connectors on 
the A9 Motherboard assembly, and identifies the 
signal source. This table is located on the A9 
Service Sheet 

8-1 1. TROUBLESHOOTING 

With the ac power cable connected, the 
ac line voltage is present at the terminals 
of power line module FLI (mounted on 
rear panel) and at the LINE switch, 
whether the LINE switch is on or off. With 
the covers removed, these terminals are 
exposed. Care must be taken to avoid 
contact w i th  these terminals. 

With the covers removed, terminals are 
exposed that have voltages capable of 
causing death. Any maintenance or repair 
of the opened instrument under voltage 
should be carried out only by a skilled 
person who  is aware of the hazard 
involved. 

After disconnecting ac line power cord, 
allow a minimum of 30 seconds for the 
power supplies to discharge before re- 
moving the protective cover. However, be 
aware that the -40V supply has no path 
for dissipation. This supply must be 
manually discharged before any repairs 
are attempted. 

Improper methods of discharging the 
-40V supply wi l l  result in damage to  the 
instrument. See Figure 8-6 for procedure. 

8- 12. Troubleshooting is generally divided into 
two maintenance levels in this manual. The first 
level isolates the problem to a circuit or assembly. 
Self-Test (described in paragraph 8-14), together 
with the Overall Block Diagram and Trouble- 
shooting hints, helps to isolate the problem source 
to a particular assembly. 

8-13. The second maintenance level isolates the 
trouble to the component Operator-initiated tests 
(paragraph 8- 18), schematic diagrams, and circuit 
descriptions for each assembly aid in trouble- 
shooting to the component level. 

8- 1 4. Self-Test 

8-1 5. 8350A software provides microprocessor 
and operator-initiated checks. These checks verify 
the proper functioning of the majority of the 
8350A1s digital circuitry and a portion of the 
analog devices. 
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BASIC COMPONENT SYMBOLOGY 

A, L, C Resistance is in ohms, - Pin Edge Connector FET: Field Effect Tran- 
inductance is in micro- output of PC board. sistor (N-channel). 
henries, capacitance i s  
in microfarads, unless Indicates wire or cable @ FET: Field Effect Tran- 
otherwise noted. color code. Color code sistor-Guarded gate- (N 

same as resistor color channel). 
PI0 Part of. code. First number 

GO indicates base color, 

?K Indicates a factory sel- second and third 
Dual Transistor. 

ected component. numbers indicate 
colored stripes. &> Transistor NPN 

@ Panel Control. 
lndicates shielding con- 

0 Screwdriver adjustment. 0 ductor for cables. 
Transistor PNP 

Encloses front panel Indicates a plug-in 
designation. < C connection. 

Electrolytic Capacitor. 
*--- .  Encloses rear panel lndicates a soldered or 
0 a ----- designation. 4 mechanical connection. - - 

mh 
Toroid: Magnetic core 
inductor. 

- -- - Circuit assembly border- 
C 

Connection symbol in- 
line. dicating a male con- 

nection. Operational Amplifier. 

------ Other assembly border- p .- 
line. Connection symbol in- < dicating a female con- 
Heavy line with arrows nection. - Fuse - indicates path and dir- 
ection of main signal. - Resistor. 

O 
Pushbutton Switch. 

0 
lndicates path and dir- 0 - - ection of main feed- 

Variable Resistor. Toggle Switch. back. 7'- o 

& Earth ground symbol. General purpose diode. a Thermal Switch. * 
Assembly ground. May + be accompanied by a 0 Summing Point. 
number or letter to spec- @ Breakdown Diode: Zener 
i fy a particular ground. 

Oscillator; 

A, Chassis ground. 
@ RPG (Rotary Pulse 

Light-Emitting Diode. Generator). 

Represents n number 
of transmission paths. 0 Fan, Motor. 

@ SCR (Silicon Controlled 

It Test Point: Terminal Rectifier). 
provided for test probe. a Toroidal Transformer 

LOGIC SYMBOLOGY 

AND Gate NORGate Invener 

O R  Gate Exclusive O R  Gate -4 Negation symbol. Line is 
active low. 

NAND Gate > BufferlAmplifier Indicated edge-sensitive 
input. 

L 

Figure 8-1. Schematic Diagram iVotes (1  o f  3) 
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Figure 8-1. Schematic Diagram 'Votes ( 2  of 3) 

INTEGRATED CIRCUIT SYMBOLOGY 

Schmitt Trigger: The gate of the Schmitt 
Trigger switches at different points for Counter: Binary-weighted registers count 
positive - and negative-going signals. The 
difference between the positive and neg- 

on the falling edge of each clock pulse. 
Active (high) R clears all registers. 

ative thresholds is defined as hysteresis ( 4 )  1 

voltage. ( 2 )  1 

3-State Buffer: Three States: 

1. ++ 0". 
Enable (EN) Input low: High impedence 

output. 
E M  1 Enable input high: Output = 0 or T; Digital to Analog Converter (OAC): 

Output = 1 Provides a scaled current output (I, ) ,  
the product of V,,, and the fractional 
binary input: 

D 2-I + D102-2 + 092-3 + ... 002 - l2  
Data Flip-Flop: Set (S) and Reset (R) are 11 

asynchronous controls. Active S sets the The product of V,,, and complement of 
noninvening output high and the inverting I I the binary input appears at 1 2 .  

LL output ( 0 - 1  low: active R resets both 6 
outputs. When S and R are both inactive, 
the outputs remain latched in the last 
state. An active clock (+ ) enables the 
0 input, at which time the noninverting 

o. 

ou_tput = 0, and the inverting output Decoder: The logic states of the three sel- 
= 0. ect lines A, B, and C, and the three enable 

inputs (EN), determine which one of the 
eight outputs will be decoded. The sel- 

confnot S L O C X  

g. 
ected output will be low, while all others 

Control Block: All controlling inputs (gates. are high. 

clocks, inhibits, etc.) connect to the con- 
trol block. 
Elements: Can be one or more of any logic 

c r i M c * r r  function (flip-flop, counter, gate, RAM, 
etc.). Data inputs are on the left side of 

Scans by ArtekMedia O 2006 

element, data outputs on the right. 
C 

V 

- 

- - - - - 
1 

AN-SW Analog Switch: Control lines 1 and 2 

- 

Random-Access Memory (RAM): 
Binary addresses (A0 to A91 access one of 
1024 registers in RAM. When G l  is high, 
bits appearing at 0 0  to 03 wil l  be written 
to the addressed location (A0 to A9). 
When G2 is low, bits appearing at 0 0  to 
0 3  have been accessed from the addressed 
location. 

decode to select one of four inputs. GI, - 
high=enable. - 

- 
- 

I 

F3 

3 ::A 

3 :;A 

3:;~ 

3 :;A 

- 
- 

- 
GI 
62  

- 2  rn 
- 4  
- 8  r; 

16 I 
32 
64 2 
128 
266 
512 

1 RAY 
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FUNCTION LABEL ABBREVIATIONS 

Figure 8-1. Schematic Diagram 'Votes ( 3  o f  3) 
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LINE LABEL ABBREVIATIONS 

LED Light-Emitting Diode 

MUX Multiplexer 

RAM Random-Access Memory 

REG Register 

ROM Read Only Memory 

RPG Rotary Pulse Generator 

C Adder 

b Amplifier/Buffer 

Schmitt Trigger 

& AND 

21 0 R 

= I  Exclusive 0 R 

X+Y Encoder, Decoder 

0 Open Collector 

' n Monostable Multivibrator 

BCD Binary Coded Decimal 

CTR Counter 

DAC Digital-to-Analog Converter 

F F Flip-Flop 

I/O Input/Output 

T Trigger Input (Monostable) 

WR Write 

+1 Count Up 

-1 Count Down 

3-ST 3-State (placed by function) 

CK, C Clock Input 

D Data or Delay Input (Flip-Flop) 

EN Enable 

F 3-State Enable Input 

G Gating Input 

LSB Least Significant Bit 

MSB Most Significant Bit 

Q Output 

- 
Q Not Q Complement of Q 

R Reset or Clear Input 

R D Read 

S Set Input 
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Table 8-2. *Self-Test Index 

8-16. Whenever the 8350A is powered-on, or the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

front panel ; ~ i & @ ~ j $ $ F ~ E j ~  1: .............. pushbutton is 
pressed, instrument Self-Test is initiated. Instru- 
ment Self-Test checks the A3 Microprocessor 
assembly, I/O busses and several analog signals. If 
a failure is detected during Self-Test, the appro- 
priate error code will be displayed in one or all of 
the following locations: front panel Digital Dis- 
play, front panel Sweep Trigger annunciators. and 
the four LEDs atop the A3 Microprocessor 
assembly. (The A3 LEDs are the most reliable 
source of error codes). Sweep Trigger and A3 
LEDs display the error code in binary form; 
ON=l. For example, error code E006 would be 
displayed as 01 10, or OFF-ON-ON-OFF. Table 8- 
2 cross references each functional area exercised 
by Self-Test with its local operator-initiated key 
signals and err0.r code. 

Functions Tested 

A3 Microprocessor 
RAM 
ROM 
Front Panel Bus 
Instrument Bus 
Power Supply 
VTUNE vs. Marker 
Sweep vs. Marker 
Plug-in Bus 

8-17. If the front panel display, Sweep Trigger 
annunciators, or A3 LEDs indicate an error code, 
refer to the Overall Block Diagram and Trouble- 
shooting section, located in front of the A1 Service 
Sheet This section will help the operator to define 
the troubled area. 

8-18. OPERATOR-INITIATED TESTS 

..................................... * SELF-TEST is initiated by "power-on" , or by pressing .)m'SR, ?I!-. 

** To access a particular check, make the appropriate keyboard entry. The test will recycle continuously until locally 
..................... -,..v...... ....* < 

interrupted. (i.e., - i m p J & a T  ). 
*** May only be displayed on A3 Microprocessor LEDs. However, if repeated initialization of SELF-TEST results in 

different error codes, suspect a ROM failure. 

Error Code 

*** E015 
*** E014toEOll  
*** E010 to E007 
*** E006 

E00S 
E004 
E003 
E002 
EOO 1 

8-19. The microprocessor services several 
operator-initiated tests to check functions which 
are not exercised during Self-Test Initiate the test 
by making the appropriate key entry indexed in 
Table 8-3. For further description of these tests, 
refer to the Overall Block Diagram. 

** Local Operator Initiation 

none 
SHIFT 07 
SHIFT 06 
SHIFT 08 
SHIFT 09 

none 
SHIFT 10 
SHIFT 11 
SHIFT 12 

.- - - 

Table 8-3. Operator-Initiated Tests 

/ Test I Key Entry I Reference I 
Key Codes 
Display Exercise 

Routine 
CW DAC 
AF DAC 
Sweep vs. AF DAC 
Marker DAC 
RPG Circuit 
Front Panel 

Lamps 
Vernier DAC 

SHIFT 04 
SHIFT 05 

SHIFT 13 
SHIFT 14 
SHIFT 15 
SHlFT 16 
SHIFT 17 
SHIFT 18 

SHlFT 19 

Al/A2 Service Sheet 
Al/A2 Senrice Sheet 

A4 Service Sheet 
A4 Service Sheet 
A4 Service Sheet 
A4 Service Sheet 
Al/A2 Service Sheet 
Al/A2 Service Sheet 

A4 Service Sheet 

8-20. Access to most of the 8350A digital circuitry 
can be achieved through local programming. 

Function Key Entry 

Hex Address Entry ,;$m ................. $$i $@ :<$$@ 
(enter hex address) .m ( 

Hex Data WRITE .;.:., enter data: 
two hex digits) 

Hex Data READ .:M%: ....... ,,.. .. . . . . . .  

Hex Data Rotation :M4j 
Write 

Hex Addressed ..M$, 
Fast Read 

*To address a different location, press .iM$ a n d  enter 
the new address, o r  use the increment keys.@&to step 
to the new address. 
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By entering the Hex address location of a specific 
device, that device can be exercised (Addresses are 
supplied next to the mnemonic on each schematic. 
Also, circuit descriptions usually include Address 
Decoder Tables to define the addresses used on that 
particular assembly.) Hex Address Entry must be made 
prior to any of the following: 

NOTE 

Before addressing an 8 3 5 0 A  component, 
determine whether or not the Micro- 
processor can READ or WRITE to that 
particular device. The majority of 8 3 5 0 A  
digital chips do NOT have both READ and 
WRITE capabilities. 

. . . . %... .....,, HEX DATA WRITE im, allows the oper- , :. ..... .... 
ator to write any combination of hex data 

bytes to the addressed device. The outputs 
can then be checked to see if the device is 
functioning properly. 

8 HEX DATA READ, 'm, allows the oper- 
ator to read the outputs of a n  addressed 
device. 

8 H E X  DATA ROTATION WRITE, 'a, 
strobes a ' I '  (high state) through a column of 
zeroes (low states) to the addressed device. In  
effect, Hex Data Rotation Write is a rapid 
WRITE mode, exercising the addressed 
device in  real time. The  microprocessor 
inputs the data continuously, without ser- 
vicing interrupts from the rest of the instru- 
ment  Latch enable lines, inputs, and outputs 
can be checked in this mode. Figure 8-2 
illustrates the appropriate waveforms. 

Figure 8-2. Hex Data Ro ta t ion  Write - Bit Pattern 

- 

j 20 psec 1 - 0.71.1 sec 1 -30 psec I 
1-1 ++ ;-; 

ENABLE 
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0 0  

I I 1 1 I I 1 
I 

0 1 

THRU 
- I 

o '07 0 6 - 1 ; ; ; ,i-! 1 
I I 
I I I 

I 
I 
I 
I 
I 
I 
I I 

I I I 
I I 
I I 

1 

I 
I 
I 
I 
I 
I 

I 

I I 
I 4 
I I 
1 I 

'DURATION OF LAST BIT PULSE IS APPROXIMATELY 30pSEC DUE TO DELAY BETWEEN RECYCLE. 



Service Model 8350A 

HEX ADDRESSED FAST =D, &@$, 
provides an operator-initiated check forveri- 
fication of the data bus, in which the 
addressed device is clocked in real time. 
Latch outputs can be traced from the on- 
board location back through the data bus to 
the microprocessor. At each buffer, verify 
TTL level response to the enable pulse. 
Enable line waveforms are shown in Figure 
8-3. 

8-2 1. HEXADECIMAL 

8-22. Hexadecimal is the number system used to 
locally address 8350A logic components. Avail- 
able programmed checks were indexed in Table 8- 
3. 

8-23. The hexadecimal system uses 16 digits: 0 
through 9 and A through F. Since 16 is the fourth 
power of2,4-bit binary numbers can be expressed 
with one hexadecimal digit, making local' pro- 
gramming easier. Table 8-4 provides hexadecimal 
conversion. 

8-24. When the 8350A is in the Hex Data WRITE 
mode (see paragraph 8-20), several front panel 
keyboard puihbuttons function as hexadecimal 
digits. See Figure 8-4. 

8-25. RECOMMENDED TEST 
EQUIPMENT 

8-26. Test equipment required to maintain the 
lModel 8350A is listed in Section I. If the equip- 
ment listed is not available, equipment that meets 
the minimum specifications shown may be 
substituted. 

Table 8-4. Hexadecimal Equivalents 

-- 0.7wec - - 9 p e c  
4 h 

ENABLE - 4 V  

I I I -0 .3V 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

3-STATE 
0 0 - 0 7  - OV 

V A L I D  O A T A  VALlO D A T A  

Hexadecimal 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
b 
C 
d 
E 
F 

Figure 8-3. Hex Addressed Fast Read - Timing Diagram 
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Binary 

0000 
000 1 
0010 
001 1 
0100 
0101 
01 10 
01 11 
1000 
1001 
1010 
101 1 
1100 
1101 
11 10 
1111 

Decimal 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
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DATA ENTRY 

A b 

Figure 5-4. Hex  Entry Keys 

8-27. AFTER-SERVICE PRODUCT 
SAFETY CHECKS 

8-28. Visually inspect interior of instrument for 
any signs of abnormal internally generated heat, 
such as discolored printed circuit boards or com- 
ponents, damaged insulation, or evidence of 
arcing. Determine and remedy cause of any such 

- condition. 

8-29. Using a suitable ohmmeter, check resis- 
tance from instrument enclosure to ground pin on 
power cord plug. The reading must be less than 
one ohm. Flex the power cord while making this 
measurement to determine whether intermittent 
discontinuities exist 

8-30. Check resistance from instrument enclo- 
sure to line and neutral (tied together) with the line 
switch ON and the power source disconnected. 
The minimum acceptable resistance is 2 meg- 
ohms. Replace any component which results in 
failure to meet this minimum. 

8-31. Check line fuse to verify that a correctly 
rated fuse is installed 

8-32. REPAIR 

8-33. Paragraph 8-34 and the following figures 
provide written instructions and/or illustrations to 
aid in servicing the instrument 

8-34. Air Filter Cleaning 

The following procedure must be per- 
formed periodically to retain the safety 
features which have been designed into 
the instrument. 

8-35. The metal filter, attached to the cooling fan 
(rear panel), will require periodic cleaning. Due to 
the variety of environmental conditions, the 
interval between cleanings cannot be estimated 
Error signal E016 indicates increased temper- 
atures in the cooling system caused by reduced air 
flow. When this error is displayed, a clogged fdter 
may be the reason. Clean as follows: 

1. Disconnect line power cord 

2. Remove four screws holding air filter to rear 
panel. 

3. Brush dust off screen. Blow compressed air 
in the opposite direction of normal air flow; 
or wash with mild soap and water, then dry. 
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11 PLACES 2 PLACES -I 

- 

1. Turn LINE switch to OFF and remove AC 
power cord from rear panel. 

2. Remove top and bottom covers, trim strip, 
and RF plug-in. 

3. Remove seven flat-head screws from front 
frame: three under top trim; two from bottom 
of frame (note arrows on bracket); and two 
from left support, inside plug-in opening. 

8. Loosen two set screws a to remove each of 
4. Remove A2 board and disconnect ribbon the round front panel knobs@. Remove the 

cables. exposed hex nuts @ with a 7/16" socket. 

5. Remove two pan-head screws (located under 9. Ease dress panel from assembly by pushing 

A2) connecting Front Panel + 5V (red) and gently on the dress panel studs protruding 

ground (black) wires to the mother board. from Al. 

10. Remove spacer ring @ from each RPG shaft. 
6. The front panel assembly is now free from 

the cabinet. From inside the box gently push NOTE 
the front panel assembly through the frame. 

In the following step, removal of hex 
screws is facilitated by using a hex 

7 .  Remove retaining clips from the five dress balldriver, HP Part Number 871 0-0523, 
panel studs (backside of A1 board). CD7. 

- 
Figure 8-5. Front Panel Disassembly ( I  of 2 )  
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11. Remove nine screws @ from hold down 19. Replace hold-down plate and dress panel. 
plate@. Remove two screws from back of A1 Carefully align yellow LEDs @ before 
board. Remove hold-down plate @ and A1 seating either plate. 
assembly from frame. Remove two screws@ 
from middle of hold down plate and separate The following procedure checks display 
hold down plate from A1 board assembly. continuity before reassembling front panel. 

R PG Replacement 
a. Connect +5V (red) and ground (black) 

wires to motherboard. 

12. Desolder four wires from the back of Al,  b. Replace A2 and reconnect ribbon 
corresponding to the defective RPG. cables. 

13. Remove 7/16" hex nut @ and lock washer. 
Remove RPG@ . c. Apply AC line power to 8350A. 

.......................... 
d Press '$- ................ ,... .. ,.. :@ 3, to initiate Display 14. To install new RPG, reverse the procedure. Exercise Routine (see AlIA2 Service 

15. To reassemble front panel, reverse steps 1 Sheet). This routine should reveal any 
connection problems. through 11. When replacing the hold-down 

plate and dress panel carefully position the 
yellow LEDs @ before applying pressure to 20. Remove AC Power cord. Reverse steps 1 
the plates. through 8 to reassemble Front Panel. 

Numeric Display Replacement 

The numeric display consists of three inter- Keyboard Switch Replacement 
lockingchips. To replace the center chip one ofthe 
outer chips must first be removed. 21. Remove button from defective switch. 

16. Gently lift up and out on the outermost 22. Cut off plastic feedthrough "nubs" from 
display chip @ .  To free the chip, lift up backside of A1 assembly. Remove switch. 
slightly on the white plastic light housing@. 

23. Replace new switch. Melt plastic pins with 
17. To install new display chips, reverse the soldering iron to hold switch to pc board. 

procedure. Take care when replacing light Replace key. 
housings to avoid bending fragile LED leads 
@. 24. To reassemble Front Panel reverse steps 1 

through 11. Carefully align dress panel and 
NOTE hold down plate@ before applying pressure 

to avoid bending the yellow L E D S O .  
Display assemblies may crack if flexed. 
Do not bend. Also, to prevent display 25. Verify proper functioning of new switch ..................... by 
assembly from see-sawing, always apply performing .@ ... - the Key Code test Press .i$EET 
pressure across two points. :.;:.$ .$&. Then press the key corresponding to 

the new switch. The proper key code. listed in 
Table 8-9 of the AlIA2 Service Sheet, should 

18. Apply pressure on the chip until it is firmly appear in the front panel FREQUENCY1 
seated in the jack TIME display window. 

- 
Figure 8-5. Front Panel Disassembly (2  o f  2 )  
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1. Remove AC power cord. 4. Remove top cover. Disconnect W3 (brown 

)I coaxial cable) from A4 board. Remove PC 
board cover and A5 board. 

Before attempting this procedure, man- 5. Remove screw holding heat sink to gusset 
ually discharge the -40V supply as shield (behind A5). 
described in step 2 below. 

6. Remove air filter screen (rear panel) to reveal 
two screws marked HEAT SINK Remove 
these two screws and lift heat sink and A7 

Do not attempt to discharge the -40V assembly from mainframe box. 
supply capacitor through chassis ground. 
Use only the method prescribed below, or 7. Remove six screws from the A7 board. Heat 
damage to the instrument will result. sink frame, fins and A7 will pull apart. 

2 .  Set instrument on its top side. Remote 8350A 8. Be sure both sides of insulator shields are 

bottom cover. Provide a discharge path for coated with a thin layer of thermal com- 

the -40V supply capacitor by applying a 0.5 pound. HP  Part Number 6040-0454. Before 

watt, 100 ohm resistor (via shielded clip installing new regulators, straighten IC leads 

leads) between the two motherboard-capaci- in the holes provided on  the heat sink frame. 

tor screws @ for a period no less than 1 
second. This method painlessly discharges 9. Check isolation between regulator casing 
the -40V supply. and heat sink frame. Reading should be 

greater than 2 megohms. 
3. Remove three aligned screws: one connect- 

ing thermal switch bracket to heat sink z 8 10. To replace Regulator heatsink, reverse above 
two connecting heat'sink to mother board 1 procedure. 

Figure 5-6. RegulatorlHeat Sink Replacement I 1 o f  2 )  

If the front panel ONIOFF LINE button does not Use only the method prescribed below, or 
effect an audible switching sound, or cycle the line damage to the instrument will result. 
power to the 8350A the switch actuator lever may 2. Set instrument on its top side. Remove 
need adjustment bottom cover. Provide a discharge path for 

1. Remove AC power cord from rear panel. the -40V supply capacitor by applying a 0.5 
watt, 100 ohm resistor (via shielded clip 
leads) between the two motherboard-capaci- 

piK" tor screws @ for a period no less than one 
second. This method painlessly discharges 
the -40V supply. 

Before attempting this procedure, man- 
ually discharge the -40V supply as 3. Loosen two adjustment screws@@. . 
described in step 2 below. 

4. Slide toggle switch @ in either direction 
along the lever until ONIOFF button acti- 
vates the switch. Tighten screws. NOTE: The 
adjustment screw@ nearest the toggle switch 

Do not attempt to discharge the -40V must be reasonably loose to allow for lever 
supply capacitor through chassis ground. movement. 

Figure 5-7. OlVIOFF Switch Lever Actuator ,ldjzlstment ( 1  o f  3) 
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See WARNING within procedures Figure 8-6lFigure 8-7. 

Figure 8-6. RegulatorlHeat Sink Replacement ( 2  of 2)/ 
Figure 8-7. OfV/OFF Switch Lever Actuator Adjustment 12 of 2 )  

Scans by ArtekMedia O 2006 



Service Model 8350A 

OVERALL BLOCK DIAGRAM, CIRCUIT DESCRIPTION 

The 8350A is a microprocessor-based Sweep Oscillator that provides the necessary 
controls and power supplies for the RF  Plug-in. The flexibility of a microprocessor- 
based instrument allows the 8350A to learn what plug-in is installed. and adapt its 
outputs accordingly. 

The A3 Microprocessor uses two buffered digital busses to control all functions of 
the 8350A All communication between the microprocessor and the front panel is 
on the Front Panel bus. The A3 Microprocessor communicates with the rest of the 
8350A and the RF  Plug-in via the Instrument Bus. Each bus contains its buffered 
address, data, and control lines. 

The A- Sweep Generator provides a 0 to +10V sweep ramp which is scaled for 
frequency tuning the RF Plug-in by the A4 Scaling and Marker assembly. The 
sweep ramp is also used to synchronize sweep related events (i.e. blanking, and 
markers). 

The A8 HP-IB Interface provides the communication interface with an external 
controller, and provides the capability of externally programming both the 8350A 
and RF Plug-in operation. 

Power supplies are provided for the RF Plug-in. Due to voltage accuracy 
requirements for some supplies in the RF Plug-in, these supplies are accurately 
regulated by sensing the voltage level in the RF Plug-in. 

A3 Microprocessor 

All data processing in the 8350A is performed by the A3 Microprocessor. This 
assembly consists of the microprocessor, ROM (Read Only Memory), RAM 
(Random Access Memory), and the necessary devices for clock generation, address 
decoding buffering and handling of interrupts. 

The microprocessor is controlled by a software program stored in ROM. With this 
software, the microprocessor is capable of performing data transfers (read or write) 
and internally processes data it has accessed. All data transfers must go through the 
microprocessor. 

The A3 Microprocessor communicates with the rest of the 8350A and the RF Plug- 
in through two buffered digital busses (Front Panel and Instrument). Each bus uses 
a separate block of address space. 

The Front Panel bus provides the interface to the front panel. This bi-directional 
interface updates the microprocessor whenever any new data is entered from the 
front panel. All front panel annunciators and displays are updated through the 
front panel bus. Since all the interface circuits for the front panel are located on A2, 
the Front Panel bus only connects between A2 and the A3 Microprocessor. 

The Instrument Bus provides the interface between the microprocessor and the rest 
of the 835OA and the RF  Plug-in. This bus is used for bi-directional data transfers 
between the microprocessor the A8 HP-IB Interface or the RF Plug-in. This bus 
structure allows the microprocessor to interface with an external controller over the 
HP-IB bus, and both write and read data to/from the RF  Plug-in. Only the 
outputting of data is necessary for the control of the A5 Sweep Generator and A4 
Marker and Scaling assembly. 

Scans by ArtekMedia O 2006 



Model 8350A Service 

At initial power on, or whenever INSTR PRESET is pressed the microprocessor 
jumps to an Instrument Preset self test routine stored in ROM. Refer to the Overall 
Block Diagram Troubleshooting information for a description of the test. Upon 
completion of the Instrument Preset self test. the microprocessor goes into an idle 
loop, and waits for an interrupt request from one of the assemblies or the RF Plug- 
in. The microprocessor then reads the Status Butfer to determine the reason for the 
interrupt, and then perfoms the appropriate service which is stored in ROM. Upon 
completion of the service routine, the microprocessor again enters an idle loop, and 
waits for another interrupt. 

A1 Front Panel/A2 Front Panel Interface 

TheA2 Front Panel Interface contains all the latching, decoding, timing, and driver 
circuitry necessary for interfacing the front panel keyboard. controls, annunci- 
ators. and digital displays to the A3 Microprocessor. The front panel keyboard is 
connected in a matrix of rows and columns. The A2 Front Panel Interface strobes 
the columns and senses each row to determine what key, if any, is closed. The A2 
Front Panel Interface then notifies theA3 Microprocessor of any keyboard entries. 
Direction and amount of rotation of the three front panel RPGs (Rotary Pulse 
Generators) is decoded by the RPG Interface circuit on the A2 assembly. This 
information is also read by the microprocessor, and is used to update the 835OA 
While the data for the digital displays is latched on the A2 Front Panel Interface, 

, the digital displays must be continuously strobed by the microprocessor to 
maintain a display. Both the annunciators and digital displays are updated by the 
microprocessor if the state of the instrument changes. The Front Panel Interrupt 
circuit requests an interrupt when the front panel needs service or when the A5 
Sweep Generator is doing a sweep retrace (when a complete update of the 
instrument is initiated). 

A5 Sweep Generator 

The A5 Sweep generator produces a OV to + 10V sweep voltage that (after scaling) is 
used for sweeping the RF plug-in frequency. The sweep voltage is also routed to the 
front and rear panels (sweep out) for driving the X-axis of monitoring instruments. 
The sweep voltage is generated by supplying a constant, but programmable, current 
to the integrator. The integrator converts this current to a sweep voltage. The sweep 
voltage is limited by two comparators in the sweep trigger circuit. The Sweep Ramp 
Generator actually produces a ramp that sweeps from -0.95V to +10.8V in 
amplitude. This voltage is clamped by the Clamping circuit at OV and + lOV. The 
unclamped ramp is buffered and used by the Sweep Ramp Status and Sweep 
Trigger circuits. The OV to +10V clamped ramp is buffered and forms four outputs. 

A number of real-time digital lines interface the 8350A and the RF Plug-in. These 
lines provide the proper sequencing of events during bandswitch points (i.e.. stop 
sweep, blanking). The Output Control circuit provides the necessary blanking and 
penlift pulses. The Counter Interface circuit provides the necessary timing and 
sequencing of events for interfacing the 8350A with an external counter such as the 
HP 5343A. This interface allows the counting of the Start, Stop. or Marker 
frequencies while the 8350A is in a swept operation. 

A4 Scaling and Marker 

The A4 Scaling and Marker assembly provides a scaled tuning voltage to the RF 
Plug-in, and generates marker pulses for the five 8350A frequency markers (M1 
through M5). 
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The VTUNE output is the sum of three scaling DACs (Digital-to-Analog 
Converters). These DACs are programmed by the microprocessor and updated 
each sweep retrace. The A F  Generation DAC scales the sweep voltage (VSW1) to 
provide an output which is symmetrical around OV, and is proportional to the 
frequency range swept This swept output is summed with the CW,CF and Vernier 
DAC outputs, which set the center frequency, to provide a scaled tuning voltage for 
the RF Plug-in installed. 

The Marker circuits generate markers in respect to the sweep voltage (VRAMP). 
Marker data is loaded by the microprocessor during every sweep retrace. This data 
is used to control the Marker DAC. The Marker Comparator monitors both the 
Marker DAC output and W P .  When both inputs are equal, a marker output 
pulse is generated. 

A8 HP-IB Interface 

The A8 HP-IB Interface provides the interface between the external HP-IB bus and 
the internal Instrument bus. The interface consists mainly of a Large Scale 
Intergrated (LSI) circuit and associated buffers. The LSI circuit handles the 
specified handshake with the HP-IB controller and stores information in internal 
registers until it is processed by either the 8350Amicroprocessor or the external HP- 
IB controller. Status indicators are provi-ded to indicate the present status of an HP- 
IB operation (Listen, Talk, Service Request or Remote). An address switch is 
provided to select the HP-IB address of the 8350A 

Self test circuitry is also on the A8 assembly, and is used to verify operation of the 
Instrument bus during the Instrument Bus self test This test is performed during 
the Instrument Preset self test. 

A6 Rectifier and A7 Regulator 

The A6 Rectifier and A7 Regulator not only supply power for the 8350A but also 
provide power for the RF Plug-in. All supplies are overvoltage protected and 
current limited. 

The +20V, - 10V, and -40V supplies are used only in the RF Plug-in. They provide 
power for the RF microcircuits, and are also used for reference voltages to control 
frequency and power. Therefore, these supplies must be well regulated (inde- 
pendent of voltage drops through connectors and traces). For these supplies, their 
respective voltages are sensed in the RF Plug-in, and regulated at that point The 
remainder of the supplies are regulated by conventional three-terminal regulators. 

The Power On circuit resets the microprocessor at initial power on. The Supply 
Failure circuit flags the microprocessor if a power supply output goes low, and the 
microprocessor responds by displaying error code E004. The Air Flow circuit 
detects if the air flow from the fan is too low and flags the microprocessor to display 
error code E016. 

Self Tests 

Self tests are available to aid in troubleshooting the 8350A These tests fall into two 
catagories, Instrument Preset and Operated Initiated self tests. 

Instrument Preset - A series of self tests is performed when initial power is 
turned on or when the front panel INSTR PRESET key is pressed. If all tests 
are satisfactory, the front panel FREQUENCY displays should indicate the 
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full frequency range of the RF plug-in installed. If the 8350A fails one of the 
self tests, an error code is displayed (see explanation of error codes). Figure 8-8 
is a flow diagram showing the tests performed during Instrument Preset Note 
that the A3 Microprocessor circuits are checked initially, then the digital 
busses are checked. Once the digital circuits are verified, the Instrument Preset 
test checks the power supplies and functional operation ofthe Tuning Voltage, 
Marker, and Sweep Ramp circuits. Finally the digital interface with the RF 
Plug-in is checked. 

Operator Initiated - Operator initiated self tests are provided to aid in 
troubleshooting once a problem is isolated to a particular area. Most tests 
performed during Instrument Preset can also be initiated from the front panel. 
No error codes are generated by Operator Initiated self tests. Most of these tests 
are repetitive. and provide known conditions for exercising and checking 
specific circuits. Table 8-3 gives a brief explanation of each Operator Initiated 
self test. 

Error Codes 

The A3 Microprocessor generates an error code if one of the self tests performed 
during Instrument Preset fails. An error code may be displayed at each of the 
following locations (See Figure 8-9). 

A3 Microprocessor Error Code LEDs. Primary error code indicator and is 
used for all error codes. If different error code indication occurs between 
different displays, the error code indicated by the A3 Microprocessor is 
correct 

SWEEP TRIGGER Annunciators. Used only for error codes E015 through 
E006. Provides front panel indication if part of front panel is operational. 
Error code display is identical to display on the A3 Microprocessor. If error 
code is displayed, verify the same error code is displayed on the A3 
Microprocessor. 

FREQUENCY Display. Used for error codes E016 and E005 through E001. 
Requires that the front panel is operational. If error code is displayed verify 
the same error code is displayed on the A3 Microprocessor. 

Troublehooting with Self Tests 

Initial troubleshooting should begin by initiating an Instrument Preset self test and 
checking for error codes. This self test is automatically initiated at power on, or can 
be selected by pressing the INSTR PRESET key. Depending on the results of the 
Instrument Preset self test, proceed to the troubleshooting hints for either passing 
or failing this test 

Front Panel Display Failure 

It is possible to have a front panel failure without generating an error code. Initiate 
the Instrument Preset self test and check for any activity from the A3 Micro- 
processor LEDs. If the LEDs do not cycle on then off. the Instrument Preset was not 
initiated. Check the +5V power supply, then refer to the A3 Microprocessor service 
sheet If the LEDs cycle on then off, this indicates that the 8350A has passed the 
Instrument Preset self test. The front panel display problem could be caused by the 
A1 Front Panel A2 Front Panel Interface, or the RF Plug-in. Front Panel operation 
is verified if the front panel displays are operational without the RF  Plug-in 
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installed. Check front panel operation as follows. 

I. Remove RF plug-in. 

2. Initiate Instrument Preset (Error code EOOl should be displayed). 
3. Press START key. The 8350A front panel displays should indicate a s tadstop frequency sweep of 

0 MHz to 10.000 GHz. 

Fail Instrument Preset 
Refer to Table 8-5 for a list of error codes and troubleshooting hints. 

Table 8-5. 8350.4 Error Codes 

8-1 8 
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Error 
Code 

E016 

E0 15 

EOll-014 

E007-0 10 

E006 

E005 

E004 

E003 

E002 

EOO 1 

Function 
Tested 

Airflow 

Microprocessor 

RAM 

ROM 

Front Panel Bus 

Instrument Bus 

Power Supplies 

TV/Marker 

Sweep/Marker 

Rf Plug-in Bus 

Operator 
Initiated 

Test 

None 

None 

SHIFT 07  

SHIFT 0 6  

SHIFT 08 

SHIFT 09  

None 

SHIFT 1 0  

SHIFT 11 

SHIFT 1 2  

Troubleshooting Hints 

Check fan filter is clean and clear of obstructions. 

Refer to  A3 Microprocessor and A3A1 PROM board servlce 
sheets. Troubleshoot using the Free Run test. 

Refer t o  A3 Microrpocessor service sheet. Check RAM power 
supply and address decoding. 

Refer to A3A1 PROM board service sheet. Check A3Al inter- 
connections with A3 Microprocessor. Check address decoding 
and power supply. Troubleshoot using the Free Run test. 

Trouble may be either the A2 Front Panel Interface or the A3 
Microprocessor. Refer to the A2 Front Panel Interface service 
sheet for troubleshooting information. 

Shorted or open Instrument bus lines. Isolate to assembly by re- 
moving R F  Plug-in, A4 Marker and Scaling, AS Sweep Gen- 
erator, and disconnecting RF Plug-in interface cable W4 from 
the 8350A Motherboard. If E005 still occurs, refer to the A8 
W - I B  service sheet for further troubleshooting. 

Check power supply LEDs on the A7 Regulator to determine 
faulty power supply. Cycle power on and off with the RF 
plug-in removed to determine if the problem is caused by the 
835OA or the RF Plug-in. Check appropriate fuses. 

Trouble is probably with thy A4 Scaling and Marker assembly. 
Refer to the A4 service sheet for further troubleshooting. 

Marker circuit was verified in previous test. Check V W M P  output 
from A5 Sweep Generator. Ramp should go from OV to about 
+4.1V in 3 steps. If V W l P  is verified. refer to A4 Scaling 
and Marker service sheet. If VRAMP is not ver~fied, refer to A5 
Sweep Generator service sheet 

Open Instrument Bus between 835OA and RF Plug-in Digital 
Interface assembly. Ensure RF Plug-in is installed and making 
good contact. Check RF Plug-in interface cables. Check RF 
Plug-in cables are making good contact. Refer to RF Plug-in 
Digital Interface seMce sheet for further troubleshooting. 
If 11869A Adapter is installed, refer to Adapter A1 Logic 
service sheet for further troubleshooting. 
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Pass lnstrument Preset 

If the 8350A passes the Instrument Preset self tesf the instrument is functionally operating, but the analog 
voltages are not verified for accuracy. Table 8-6 references each assembly and describes what functions are 
verified by the Instrument Preset self test. Also listed are some major functions that are not verified and 
may require further testing. 

. ~ ~ . ~-~ 

Self Test,(l o f  2) 

Troubleshooting Hints 

Check cable connections to A2 
Front Panel Interface. Check 
+5V and return wire connec- 
tions to the A9 Motherboard. 
Refer to A1 Service Sheet for 
explanation of the Operator 
Initiated Self Tests 

Front Panel Bus Test verifies 
that data can be written to 
and read from A?, and that 
none of the data lines are 
shorted. Interface circuits to 
A1 can be checked by using 
Operator Initiated Self Tests. 
Refer to A2 Service Sheet 
for further troubleshooting. 

Instrument Preset Self Tests 
verify basic operation of all 
functions. Operation of the 
Interrupt Logic and Status 
Buffer circuit is not com- 
pletely verified. A component 
failure on A3 usually disables 
operation of the 8350A. 
Refer to the A3 Service Sheet 
for further troubleshooting. 

The CW, CF DAC and aF 
DAC can be controlled by the 
A3 Microprocessor, but rcal- 
ing accuracy is not verified. 
Marker circuits are function- 
al, but actual marker out- 
puts are disabled during In- 
strument Preset. 
Scaling Problem - Check 
VTUNE Cable to RF Plug-in 
is connected at A4J1. Check 
+10V REF accuracy. Check 
VSWl input from Sweep 
Generator. Check Scaling 
DACs with Operator Initiated 
Self Tests. Reier to A4 
Service Sheet for further 
troubleshooting. 
Marker Problem - Refer to 
A4 Service Sheet for further 
troubleshooting. 

8-19 

Assembly 

A 1 

A2 

A3 

. A4 

Table 8-6. Assembly 

Instrument Preset 
Self Test 

None 

Front Panel Bus 

Microprocessor 

Tuning Voltage vs. Marker 
Sweep vs. Marker 

Functions Verified by Instrument Preset 

0 perator Initiated 
Self Tests 

Key Codes SHIFT 04 

Key Codes SHIFT 04 
Display Exercise SHIFT 05 
Front Panel Bus SHIFT 08 
RPG Circuit SHIFT 17 
Front Panel Lamps SHIFT 18 

ROM SHIFT 06 
RAM SHIFT 07 
Front Panel Bus SHIFT 08 
Instrument Bus SHIFT 09 
Free Run (See A3 Service Sheet) 

Tuning Voltage vs. Marker SHIFT 10 
Sweep vs. Marker SHIFT 11 
CW DAC SHIFT 13 
AF DAC SHIFT 14 
Sweep vs. AF DAC SHIFT 15 
Marker DAC SHIFT 16 
Vernier DAC SHIFT 19 
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Table 8-6. Assembly Functions Verified by  Instrument Preset Self Test ( 2  o f  2 )  
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Troubleshooting Hints 

Sweep Generator can be pro- 
grammed in manual sweep 
operation. Integrator and 
Sweep Trigger circuits are not 
checked. VEWlLIP output to 
,44 is operational but not 
necessarily accurate. Refer to 
A5 Service Sheet for further 
troubleshooting. 

Power On circuit is operational. 
Voltage outputs are supplied to 
A7. Penlift and Line Trigger 
circuits are not checked. 
Refer to A6 Service Sheet 
for further troubleshooting. 

Power Supplies are operational, 
but not necessarily accurate. 
Air Flow Detection circuit 
is not checked. Refer to A7 
Service Sheet for further 
troubleshooting. 

The Self Tests verify that data 
can be written to and read 
from Self Test circuits. 
Address lines are operational. 
HP-IB Interface circuits are 
not checked. Refer to A8 
Service Sheet for further 
troubleshooting. 

Assembly 

A5 

A6 

A7 

A8 

l nstrurnent Preset 
Self Test 

Sweep vs. Marker 

Power Supply 

Power Supply 

INSTRUMENT BUS 

Operator Initiated 
Self Tests 

Sweep vs. Marker SHIFT 11 
Sweep vs. AF DAC SHIFT 15 

None 

None 

INSTRUMENT BUS SHIFT 09 
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A1 FRONT PANEL and A2 FRONT PANEL INTERFACE, CIRCUIT 
DESCRIPTION 

NOTE 

Because of the electrical and physical structure of the A1 /A2 
interface, the two boards are discussed simultaneously. 
Therefore, block diagrams, circuit description, and trouble- 
shooting procedures have been combined and completely 
reprinted in both the Al and A2 Service Sheets. 

The A2 Front Panel Interface Assembly contains all the necessary circuitry to allow 
bidirectional communication between the A3 Microprocessor Assembly and the 
A1 Front Panel functions. Table 8-7 indexes the rate of data transfer between the 
Microprocessor and the various Front Panel registers. The AlIA2 Block Diagram 
is shown in Figure 8-17. The following circuit description is broken down by front 
panel function: Address Decoder. Keyboard, RPGs, Digital Display, Annunci- 
ators, and Interrupt circuitry. 

Table 8-7. A2 Activity Rate 

NOTE 

A C T I V I T Y  

Refresh Display 

Scan Keyboard 

Read RPGs 

Blink Annunciators: 
GHz, MHz 
(for out-of-range indication 
and blink active marker 
annunciator). 

All reference designations refer to A2 components unless 
otherwise noted. 

R A T E  (approximate) 

1.6 kHz 
(Each display has an individual refresh rate of 100 Hz. 
(1.6 kHz+ 16 digits) ) 

200 Hz 
(Debounce at a 30 Hz rate if active.) 

60 Hz 

150 Hz 

Address Decoder A2: (@ 

Three-to-eight decoders, U23 and U3 1 interpret the Front Panel Bus address lines, 
LFPAO through LFPA2. Decoder outputs enable the particular devices to be 
addressed by the Microprocessor during data transfer. Decoding activity is 
determined by three enable lines: FPE (Front Panel Enable) and LFPSTB 
(Low=Front Panel Strobe) allow access to the front panel; LFPRD (Low=Front 
Panel Read) determines the direction of data flow (read or write) at the addressed 
device. Note that all A2 latches are unidirectional. U23 decodes all READ enables 
while U31 decodes all WRITE enables, allowing the overlap of 1800-series 
addresses. Only fourteen of the sixteen possible enable lines from U23 and U3 1 are 
used: LREl-4, LRE6-8, LWEI-6, and LWE8. Table 8-8 provides decoding 
information. 

Table 8-8. Address Decoding 

Keyboard A l :  (@ A2: @ @ 

The Microprocessor periodically uses the Keyboard Interface circuits for scanning 
the Keyboard state. Coded data is loaded into the Column Strobing Latch U16 by 
the Microprocessor. The resulting row data from the keyboard matrix @is read 
back when U15 is enabled. The Microprocessor scans the Keyboard Interface at a 
rate of 200 Hz to determine whether a keyboard pushbutton has been pressed. 

Mnemonic 

LRE 1 

LRE2 

LRE3 

LRE4 

LRES 

LRE6 

LRE7 

LRE8 

LWEl 

LWE2 

LWE3 

LWE4 

LWES 

LWE6 

LWE7 

LWE8 

Two additional signals are scanned through the keyboard interface: 

Address 

1800H 

1801H 

1802H 

1803H 

1805H 

1806H 

1807H 

1800H 

1801H 

1802H 

1803H 

1804H 

1805H 

1807H 

Location 

U1S 

U10 

U l 1  

U12 

U8B 

USA/B 
U6A/B 

U7 

U16 

U13 

U25 

U27 

U26 

U24 

U8A 

LPRESET. When the line power is cycled or INSTR PRESET is pressed, the 
microprocessor resets and initiates Self-Test. In either case PWON @is driven low 
to reset latches and flip-flops. However, the Microprocessor must determine which 
action caused the reset in order to execute the appropriate RAM initialization 
routine. If the instrument ONIOFF switch is toggled, the Microprocessor will clear 
all RAM registers (not true for 8350A Opt. 001). If INSTR PRESET has been 
pressed, LPRESET signal will be detected at U15, bit 7. In this case, the 
SAVEIRECALL registers are not cleared. 

LSTPADV. Low Step Up Advance, from the rear 
513, increments the Step Up function for the act 
registers). 

RPGs (Rotary Pulse Generation) A2: (@ 

Description 

Read Keyboard Row Sense 

Read RPG Sign/Digit and 
Digital Counter 

Read RPGl/RPG2 Counts 

Read RPG3/PIRPG Counts 

Not Used 

Clear Retrace Interrupt 

Reset RPG Counters 

Read Column Data (Self-Test) 

Latch Keyboard Column Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Not Used 

Enables Display/Clears 
Front Panel Interrupt - 

ReadIWrite 

Read 

Read 

Read 

Read 

Read 

Read 

Read 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

RPG Interface circuitry senses the direction of : 
output of four RPGs: three on the 8350A Front Ps 
RF plug-in. There are two pulse train outputs from 
relationship of the pulse train pair is sensed by a f 
translates the RPG direction (+, -) of rotatior 
processor reads the flip-flop outputs and incremt 
display accordingly. 

Test Point 

23 

9 

11 

16 

4 

8 

26 

25 

22 

21 

17 

20 

18 

10 

One pulse train output from each RPG clocks a fc 
When LRE3 and LRE4 go low, the counter outpu 
and read by the Microprocessor. Data is then writ1 
(U22) and eventually used to update the display st 
after each READ enable. 

Front Panel Interrupt Routine A2: @ @ 
The following signals, used to interrupt the Micrc 

LDE: Low=Display Enable, TP6. 
LRTS: Low=Retrace Strobe, PI-42 
LRE6: Low=Read Enable 6, TP4. 
LWE8: Low=Write Enable 8, TP10. 
LFPIRQ: Low=Front Panel Interrupt Requ 
DSPCLK: Display Clock, TP3. 
LDCINCR: Low=Digit Counter Increment, 
LRTCIRQ: Low=Retrace Interrupt Request 

A series of three digital counters (U204 U20B, an 
functions. LFPSTB is being used as an 823 kHz 
processor 110 Strobe data transfer timing signal. 
counters during each machine cycle of the micrc 

DSPCLK pulses at approximately 1.6 kHz (823 
resets LDCINCR low, to increment the digit coi 
request (LFPIRQ) to the Microprocessor. At this 
displays while the Microprocessor services the inte 
holds the FP Interrupt Timer. LWE8 sets LDE I 
simultaneously latches the new data into U22 @ 
clear the interrupt request. 

LRTS, from the A5 Sweep Generator assembly, o 
retrace and sets LFPIRQ and LRTCIRQ low. The 
interrupt is a function of the retrace (LRTCIRQ) a1 
the instrument. LRE6 clears the retrace interrupt 

Digital Display Control A1 : @ A2: @ 
Each time LFPIRQ is set low, LDCINCR incremt 
Microprocessor executes the Front Panel Intern 
routine, the Microprocessor refreshes one displa: 
A1U2 decode the outputs of Digit Counter U19B 
updated. The refresh rate per digit is approxi] 
maintain a flicker-free display. 
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ddress Decoding 

Keyboard Interface circuits for scanning 
into the Column Strobing Latch U16 by 

sta from the keyboard matrix @is read 
lcessor scans the Keyboard Interface at a 
eyboard pushbutton has been pressed. 

e 

ugh the keyboard interface: 

led or INSTR PRESET is pressed, the 
:st. In either case PWON @is driven low 
le Microprocessor must determine which 
ute the appropriate RAM initialization 
1 is toggled, the Microprocessor will clear 
lpt. 001). If INSTR PRESET has been 
:cted at U15, bit 7. In this case, the 
i. 

Test Point 

23 

9 

11 

16 

4 

8 

26 

25 

22 

21 

17 

20 

18 

10 

LSTPADV. Low Step Up Advance, from the rear panel Programming Connector 
513, increments the Step Up function for the active mode (i.e., SAVE/RECALL 
registers). Description 

Read Keyboard Row Sense 

Read RPG SignIDigit and 
Digital Counter 

Read RPGl/RPG2 Counts 

Read RPG3/PIRPG Counts 

Not Used 

Clear Retrace Interrupt 

Reset RPG Counters 

Read Column Data (Self-Test) 

Latch Keyboard Column Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Not Used 

Enables Display/Clears 
Front Panel Interrupt 

RPGs (Rotary Pulse Generation) A2: @ 
RPG Interface circuitry senses the direction of rotation and counts the pulsed 
output of four RPGs: three on the 8350A Front Panel and one on the 83500 series 
RF plug-in. There are two pulse train outputs from each RPG. The Lead/Lag phase 
relationship of the pulse train pair is sensed by a flip-flop (U3NB, U4NB) which 
translates the RPG direction (+, -) of rotation. See Figure 8-21. The Micro- 
processor reads the flip-flop outputs and increments or decrements the numeric 
display accordingly. 

One pulse train output from each RPG clocks a four-bit counter (USNB, U6NB). 
When LRE3 and LRE4 go low, the counter outputs are enabled onto the data bus 
and read by the Microprocessor. Data is then written to the Display Control Latch 
(U22) and eventually used to update the display segments. RE7 resets the counters 
after each READ enable. 

Front Panel Interrupt Routine A2: @ @ 
The following signals, used to interrupt the Microprocessor, are discussed below: 

LDE: L o ~ D i s p l a y  Enable, TP6. 
LRTS: L o ~ R e t r a c e  Strobe, PI-42 
LRE6: Low=Read Enable 6, TP4. 
LWE8: L o ~ W r i t e  Enable 8, TP10. 
LFPIRQ: Low=Front Panel Interrupt Request, P 1-23. 
DSPCLK: Display Clock, TP3. 
LDCINCR: L o ~ D i g i t  Counter Increment, TP7. 
LRTCIRQ: Low=Retrace Interrupt Request, TP5. 

A series of three digital counters (U20A, U20B, and U19A) perform divide-by-two 
functions. LFPSTB is being used as an 823 kHz time base, tracking the Micro- 
processor I/O Strobe data transfer timing signal. Therefore, LFPSTB clocks the 
counters during each machine cycle of the microprocessor. 

DSPCLK pulses at approximately 1.6 kHz (823 kHz + 512). Each rising pulse 
resets LDCINCR low, to increment the digit counter 0, and sets the interrupt 
request (LFPIRQ) to the Microprocessor. At this time LDE is high to disable the 
displays while the Microprocessor services the interrupt. High LDE also resets and 
holds the FP Interrupt Timer. LWE8 sets LDE low to enable the displays, and 
simultaneously latches the new data into U22 @ LWE8 also resets LFPIRQ to 
clear the interrupt request. 

LRTS, from the A5 Sweep Generator assembly, occurs coincident with the sweep 
retrace and sets LFPIRQ and LRTCIRQ low. The Microprocessor senses that the 
interrupt is a function of the retrace (LRTCIRQ) and initiates a complete update of 
the instrument. LRE6 clears the retrace interrupt request. 

Digital Display Control A1: @ A2: @ 
Each time LFPIRQ is set low, LDCINCR increments Digit Counter U19B and the 
Microprocessor executes the Front Panel Interrupt Service Routine. During the 
routine, the Microprocessor refreshes one display digit. Digit Drivers, AlUl and 
A1U2 decode the outputs of Digit Counter U19B to determine which digit will be 
updated. The refresh rate per digit is approximately 100 Hz, fast enough to 
maintain a flicker-free display. 

With each low-to-high transition of LWE8, U22 latches data which determines the 
segment states for the active digit. Resistor and diode networks (U30, U29, and U21) 
bias Segment Drivers AlQl through AlQ8. A low data bit to U22 activates the 
corresponding segment driver, producing a 30 mA current source. A high data bit 
input (greater than or equal to 2V) turns off the segment driver. Figure 8-1 1 shows 
the simplified schematic. 

I I NOMINAL AND SHOWN 

P/O U22 
PWON L q R  P I 0  U29 

I ,.,rn I I L  1 8 

'"'"7 - - P/O c o n  U 3 0  1 
FPD0- 1 r suv Y."." 1 

SEGMENT 6' I ~ 3 . 4 ~  
DRIVER 
LATCH 

FOR THE1'SEGMENT ON" 
STATE. 

Figure 8-1 I .  Typical Segment Driver Schematic 

Annunciators A l :  @ A2: @ 

Five latches (U13, U24-U27) with current limiting resistors, latch and buffer data 
to drive the Front Panel annunciators (with the exception of SWP). Q1 through 4 6  
provide three constant current sources to ensure uniform intensity in the unit 
Annunciators (i.e., GHz, MHz, sec). LPRESETE signal is stored in the Annunci- 
ator function block. 

A1/A2 TROUBLESHOOTING PROCEDURE 

NOTE 

Because of the electrical and physical structure of the A1 /A2 
interface, the two boards are discussed simultaneously. 
Therefore, block diagrams, circuit descriptions, and trouble- 
shooting procedures have been combined and completely 
reprinted in both Al and A2 Service Sheets. 

Since the 8350A Instrument Self-Test, does not detect all possible Front Panel 
failures, Al/A2 troubleshooting information is divided into two major sections: k 
Front Panel Self-Test FAIL; B. Front Panel Self-Test PASS. Each section outlines 
suspect areas and component level troubleshooting. 

PRELIMINARY CHECKS 

Perform a brief visual inspection of the A2 board for physical or heat damage. 
Check the following: +5V supply at TP 15; that LPRESET (TP 1) and PWON (TP 
2) are both high during normal instrument operation; that all S1 switches are 
closed and all S2 switches open for NORMAL operation; that Al/A2 ribbon cable 
connections are firmly seated over the correct pins. 

NOTE 

All reference designations refer to A2 components unless 
otherwise noted. 



NOTE 

Timing diagrams referenced for Al/Ai! Troubleshooting are 
located on the A2 Service Sheet. 

A. FRONT PANEL SELF-TEST FAIL 

The A2 Front Panel Interface board is exercised and checked as part of the Self- 
Test routine performed at each "turn-on" or Instrument Preset (Refer to Table 8-8, 
Self-Test Flowchart, in the Overall Troubleshooting section for details.) 

If the microprocessor detects a Front Panel failure, the instrument Self-Test 
sequence will be aborted and the Front Panel Self-Test will be cycled continuously. 
In this mode, all Front Panel annunciators will be lit, and a single numeral '8' with 
its decimal point will flicker sequentially from right to left across the digit display. 
The Error Code E006 will not appear in the Front Panel Digital Display, however, 
the Error Code LEDs on the A3 Microprocessor Board and the Sweep Trigger 
annunciators will display the code in its binary form: 01 10 ('1' turns the LED on). 

The Front Panel error code indicates a possible failure in the Address Decoder, 
Data Bus, Column Latch, or the Self-Test Buffer. To troubleshoot these areas place 
A2 on an extender board. Push INSTR PRESET to allow the failure to begin the 
repetitive test. Troubleshoot as described below. 

Address Decoder 

During the Front Panel Self-Test, each of the Read Enables (U23) is addressed to 
enable in sequence, followed by each Write Enable (U31). The Write Enable 
sequence starts with LWE2 enabled first and LWEl enabled last. (Note: additional 
pulses appear on the LWEI, LWE2, LWE5, and LWE8 lines slightly later and 
throughout the cycle). 

Set the oscilloscope at a sweep speed of 50 microseconds/division and externally 
trigger from LREl (TP23): Verify proper pulse location and duration of each 
Address Decoder line. Refer to Figure 8-19. If any lines cannot be verified, check 
the LFPRD, LFPSTB, FPE, and address lines for activity. If any of these signals are 
missing, trace the lines back to the A3 Microprocessor board and the Front Panel 
buffers, MU22 and A3U32. If the Microprocessor busses and control lines appear 
dead, perform the Free Run Test described in the A3 Troubleshooting Section. 
Data Bus, Column Latch, and Self-Test Buffer 

To verify proper functioning of Keyboard Column Latch 1116, a binary '1' is 
stepped through each column (CO-C7) while a '0' is written to the other seven. 
After a delay, LRE8 is pulsed low. The latched data is read back to the 
microprocessor through the Self-Test buffer (U7) and verified. The next LWEl 
pulse clears the bit and shifts the '1' to the next column. 

Check the inputs and outputs of U7 against Figure 8-19. This exercise thoroughly 
checks the Data Bus and partially verifies the Address Bus, Address Decoder 
Block, and FPE and LFPRD lines. 

B. FRONT PANEL SELF-TEST PASS 
If an Error Code E005 or lower, or no Error Code, occurs during power-up or 
INSTR PRESET, the Front Panel Self-Test routine has been successfully 
performed. This verifies that the Front Panel Data Bus, Address Bus, Keyboard 
Column buffer, Self Test buffer, and part of the Address Decoder block are 
functioning correctly. 
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If symptoms apparent at the Front Panel indicate a failure in the Keyboard RPGs, 
Annunciators, or Digital Display, refer to the apropriate section below for further 
troubleshooting. If the entire Front Panel does not respond but the A3 Micro- 
processor board has been verified refer to the Interrupt Control section below and 
Address Decoder troubleshooting outlined earlier. 

The following troubleshooting procedures utilize the repetitive mode of the Front 
Panel Self-Test The routine can be initiated as follows: 

.: ........ .'..... '..... ............. : .". .i.'..(i 

1. If the 8350A responds to front panel commands, simply enter j$m @$ ,::@ . 

2. If the 8350A does not respond to Front Panel commands, connect a jumper 
between LTEST (A3 TP20) and GND (u ~ ~ 1 4 ) .  Press !~~R;;!~SET or ..... .. ..... ....:... .... . ......................... ,....... ...... ...... 
cycle the line power. 

Keyboard Failure 

Since the instrument passed the Front Panel Sdf-Test the Keyboard Column 
latches and Data Bus are functioning properly. If the Keyboard is not working, 
suspect the LREl line, the Keyboard Row sense driver (U15), or the Keyboard 
matrix: 

- - 

1. 1nitiate.the Front Panel Self-Test and check the LRE1 line against Figure 8-19. 
: If it is faulty. go back and troubleshoot the Address Decoder block. 

2. Initiate the Front Panel Self-Test While pressing a key, check that the 
appropriate Row line (input to U15) follows the corresponding Column line. 

f ;: See Figure 8-19. If these are normal, suspect U15. If this test fails, the problem 
lies in the keyboard matrix or interconnecting lines. Initiate the Key Code 
Test (If the instrument will not execute the Key Code Test, troubleshoot the 
keyboard matrix. 

3. E~~~~ !& to initiate Key Code Test. Press any key and the . . . . . . . . . . . . . . . . - .' 
appropriate code. indexed in Table 8-9, should appear in the digital display. 
If a depressed key is not being detected, the code will not light up. If two keys 
are shorted together, both will produce the same code. The Key Code Test 
should detect most keyboard failures. Further matrix troubleshooting should 
be performed with a continuity checker. 

Table 8-9. Key Codes (1 of 2) 

Pushbutton 

START 
CW 
C F 
Delta F 
STOP 
VERNIER/OFFSET 

LCL 
INSTR PRESET 

MKR- CF 
MKR SWEEP 

Keycode 
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Table 8-9. Key Codes (2 o f2)  

*Note: INSTR PRESET is not scanned through the Keyboard Matrix. It is enabled through 
Addr 1805, Data Bit 7 (Low t o  Enable). 
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Rotary Pulse Generator (RPG) Failure 

If an RPG effects no Front Panel changes, check its +5VR supply and inspect 
wires for damage. Place A2 on an extender board. The RPG outputs are accessible 
at the inputs of U9. Carefully probe the two pin connections corresponding to the 
suspected RPG. Slowly rotate the RPG in each direction while observing the 
waveforms on a scope, and compare them to those in Figure 8-21. If no activity is 
seen, check continuity of RPG leads and A1/A2 interconnect ribbon cables. Before 
replacing the RPG, perform the RPG self-test described below. 

During the RPG Self-Test, the actual RPG outputs are switched out of the circuit 
(S1 open). Data written to the Keyboard Column Latch (U16) by the Micro- 
processor is switched in (S2 closed) to pulse the RPG sign latches (U314) and 
counters (U516) repetitively. 

The following steps must be performed in the order given or 
the instrument will lock up. 

The RPG Self-Test is initiated by performing the following steps: 

1. Turn off the line power. 

2. Place A2 on an extender board. 

3. Open all S1 switches. 

4. Turn the line power on. 
, . . , . . . . , . . . . . . . . . . . . . . 

5. Enter $@$m zg $2 ((The digit display will go blank). ,,., r ,.. , ....... .2;..* ,... 

6. Close all S2 switches to place the Front Panel Interface in the TEST mode. 

To examine the waveforms in the RPG Interface, externally trigger the oscilloscope 
from the non-inverting output of the RPG sign latch (U4, pin 5). Set the 
oscilloscope at a sweep speed of 100 to 200 microseconds/division. (TPI 1 or TP8 
will sometimes provide adequate triggering.) 

Use IC TEST CLIP, HP Part Number 1400-0734 when 
probing IC pins. 

Read/Write Enables. The four Read Enable lines associated with the RPG 
circuitry(LRE2, LRE3, LRE4, and LRE7) are each pulsed low. Since the Keyboard 
Column latches are used to pulse the RPG circuitry, the LWEl line is pulsed 
rapidly, and should be checked for activity. See Figure 8-22 for typical waveforms. 

8-2 5 
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If the Enable lines cannot be verified, troubleshoot the Address Decoder block as 
described earlier. 

RPG Counters. In the TEST mode, U5 and U6 count the number of pulses 
produced by Keyboard Column latch U16. Each 4-bit binary counter begins at 0 
(Binary: 0000). They are clocked sixteen times, counting to 15 (Binary: 11  11) and 
then overflow back to 0. Waveforms for each of the four counters are identical. See 
Figure 8-22. If the Enable lines have been verified but the counters fail, replace the 
defective counter. 

Table 8-16. RPG Counrer Test Points 

RPG Sign Latches. U3 and U4 are D Flip-Flops whose outputs depend on ... ,",.*.*# ., 
whether the RPG is being rotated clockwise or counterclockwise. Refer to Figure 8- 
21. During the RPG exercise, data is written to the Keyboard Column latches to 

test both states of the latches. First, a low is written to all four latches, and the 
counters run through their range. A high is then written to the latches, the counters 
run their range again, and the cycle repeats. Verify the waveforms in Figure 8-22. 
The four RPG Sign Latches all have identical waveforms;g the Enable lines have 
been verified but the latches fail replace the defective latch. 

Table 8-1 7. RPG Sign Larch Test Points 

Function 

Clock 
Counter ( I )  (LSB) 
Counter (2) 
Counter (4) 
Counter (8) (MSB) 

Middle RPG 

U5, p13 
U5, p l l  
U5, p10 
U5, p9 
us, p8 

Left RPG 

u 5 ,  PI 
u s ,  P3 
u 5 ,  P4 
u 5 ,  PS 
u s ,  ~6 

Clock 
D Input 
Sign Output  

Function 

Right R P G  

u 6 ,  PI  
U6,  p3 
u 6 ,  ~4 
u 6 ,  PS 
u 6 ,  ~6 

Exit the RPG Self-Test as follows: 

Plug-In R P G  

U6, p13 
U6, p l l  
U6, p10 
u 6 ,  p9 
u 6 ,  p8 - 

u 4 ,  p l l  
u 4 ,  p12 
u 4 ,  P9 

1. Turn off the line power. 

Left  R P G  

2. Close all S1 switches and open all S2 switches to return the Front Panel to 
NORMAL operation. 

Middle RPG Right RPG 

u 4 ,  P3 
u 4 ,  ~2 
u 4 ,  p5 

3. Turn line power on. .:: 

Plug-In RPG 

Digital Display Failure 

u 3 ,  p l l  
u 3 ,  p12 
u 3 ,  ~9 

The Digit Exercise .................. . . ........ ...... Routine . . .... ...... checks each digit and each segment of the digital 
display. Enter :5:= :@{ :is$; to initiate the test. Observe the sequence of the Front 
Panel digital displays as illustrated in Figure 8-12. 

u 3 ,  P3 
u 3 .  p2 
u 3 ,  p5 
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MHz 
I m m 

1 \ 

EACH SEGMENT OF EACH DIGITTURNS ON IN A CLOCKWISE PATTERN. 

2. 
DECIMAL POINTS ARE ENABLED LAST. 

MHz I, 

'8'WlTH DECIMAL POINT SHIFTS THROUGH EACH 
DISPLAY FROM - LEFT TO RIGHT. 

ALL SEGMENTS WITH DECIMAL POINTS ENABLED AND 
REFRESHED UNTIL A FRONT PANEL ENTRY IS MADE. 

Figure 8-12. Digit Exercise Routine 

Digit drivers (A1 U1 and AlU2) and Segment latch (U22) can be verified while the 
Front Panel is in the last enabled state of the Digit Exercise Routine (all segments 
with decimal points enabled and continuously refreshed). In this mode, U22 
outputs should all read low. The outputs of AlUl  and A1U2 should go low 
sequentially, at a 100 Hz rate. 

A missing segment indicates a faulty data line. U22 failure, problems in the A1 
Segment Drivers, or bad LEDs. A missing digit indicates a faulty Digit Counter, 
Digit Driver, or problems in the LED display. 

The data written to each digit is stored in RAM on the A3 Microprocessor while the 
test data is taken from ROM. Therefore, if the Digit Exercise Routine test appears 
normal, yet indecipherable or random characters appear in the Digital Display 
during normal operation, suspect a RAM failure on the A3 Microprocessor. 

Annunciator Failure 

Several Self-Tests are available to test the annunciators: 
................................................................... ..., 

1. Press ................ mmR,msET ................... .. ..................... . ..,. and hold All LEDs should turn on. This is the easiest 
way to test for burned out LEDs. 

........................... 
2. Annunciator Self-Test is initiated by entering f'$Hmi ........................ :,$g :zg. During this 

test, all front panel annunciators (except SWP ) are turned onand  off together 
at a 1 Hz rate. LEDs which are locked on or off, or groups of annunciators 
addressed by a faulty enable line are easily identified. Table 8-12, Annunci- 
ator Address Decoding, cross references annunciators with the appropriate 
address. 

8-27 
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3. Hex Address WriteIRead: By entering the address of a group of Annunci- 
ators, data,.t.a:n be,written to light any combination of LEDs. To initiate the test 
enter .......................... S s m  A. v ..... I:&. Then enter an address between 1801 and 1805. Refer to 
~able.8-12. Press M ,  and enter the two hex digits of data to be written to that 
address: 

............... 

Enter $& (0000 0000) to light all LEDs in the addressed group. 
............................. >,. ....................................... press $BK$f <BK;gp 

.:. :.:.:,.., .........._........ + , .. .....__!.,.......;.., , which enters FF, (1 1 11 11 11) and turns off all 
LEDs in the addressed group. 

.'.... . ,.:.:.:.:.:.:.. 
By between $$$ (0101 0101) and which enters A A  

> ................ 

(1010 1010), adjacent shorts can be found. 

To enter a new address, press :M# and the new address; or use the $@. 
keys to step to the new address. 

Front Panel Interrupt Timer and Interrupt Control 

Failures in the Front Panel Interrupt Timer or Control blocks, generally, will either 
prevent Front Panel interrupts or cause them continuously, resulting in various 
front panel displays. Usually the front panel will not respond to RPG or keyboard 
entry. 

1. Remove the A5 board to prevent retrace interrupts. 

3. Check the LFPSTB line (TP13) for pulses at approximately 823 kHz. 

4. Check Interrupt Timer counters (U20A, U20B, and U19A) for divide-by-two 
sequence. (NOTE: The pulse at TP3 is immediately reset and of extremely 
short duration). 

5. CheckLDE (TP6) and LDCINCR(TP7) for the waveforms shown in Figure 8- 
20. These lines should be set regularly at 720 microsecond intervals, but their 

active states are of various durations. 

6. Finally, check A3TP7 for the waveform in Figure 8-20, to make sure the 
interrupt requests are being transmitted to the microprocessor. 

If A3TP7 remains low, the Microprocessor is being continuously interrupted 
Connect a jumper between IRQE (A3 TP21) and GND (A3 TP14) to disable the 
interrupts, and then examine the circuits above to determine why the interrupts 
cannot be cleared. Ensure that the plug-in (TP 31) and HP-IB (TP 29) are not 
requesting service. If necessary, remoqve the plug-in from the mainframe and A8 
from its Motherboard socket to make troubleshooting easier. 
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Table 8-12. Annunciator Address Decoding 

Mnemonic 

LDS 1 
LDS2 
LDS3 
LDS4 
LDSS 
LDS6 
LDS7 

(Nc ) 

LDS8 
LDS9 
LDS 10 
LDS 1 1 

LDS 12 
LDS 13 
LDS 14 
LDS 1 5 
LDS 1 6 

LDS 17 
LDS 1 8 
LDS 19 
LDS20 
LDS2 1 
LDS22 
LDS23 
LDS24 
LDS25 
LDS26 

LDS27 
LDS28 
LDS29 
LDS30 

LDS3 1 
LDS32 
LDS33 

LDS34 
LDS35 
LDS36 
LDS37 

Address 
Data 
Bit 

2 
6 
4 
3 
5 
0 
1 
7 

0 
7 
3 
2 

5 
3 
6 
2 
4 

1 
0 
6 
4 
1 
4 
6 
5 
4 
$ 

3 
2 
1 
0 

7 
3 
5 

2 
7 
0 
1 

GHz (Frequency Left) 
MHz 
GHz (Frequency Right) 
MHz 
GHz (FrequencyITime) 
MHz 
sec 

ALTn 
VERNIERIOFFSET 
VERNIER/OFFSET P 0 
MKR Delta 

START 
CW 
CF 
Delta F 
STOP 

M 1 
M2 
M 3 
REM 
ADRS'D 
MARKER SWEEP 
M4 
M5 
Shift 
sw 

INT (Sweep Trig) 
LINE (Sweep Trig) 
EXT (Sweep Trig) 
SINGLE (Sweep Trig) 

EXT (Sweep) 
MAN (Sweep) 
TIME (Sweep) 

AMPTD MKR 
DISPL BLANK 
RF BLANK 
Square-Wave MOD 

8-29 
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Figure 8-1 3. A1 Front Panel, Component Locations 
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A1 FRONT PA~YLL 

J I - 5  (IN) Ca 

J I - I2 ( IN)  DCAI JI-32 (IN) C b  FREQUENCY LEFT 

JI-I0 ( IN)  Ce 

I" 
J2-48(IN) LDSI 

J I - 7  ( IN)  Cd 

JI -  13 ( IN)  LDCA3 JI -30( IN) Ce 
I 

J2-5011N) LDS2 f-- 

JI-8 (IN) Cf l r  
J2-46(1N) LDS3 

I 
J2-43(IN 1 LDS4 

FREQUENCY RIGHT 
li 

J2-4511N) LDS5 

I I 
J2-49 ( IN)  LDS6 

I 
J2-47(IN ) LDS7 f-- 

JI- 26 (IN1 DCA3 L 

JI -31 (OUTI RPG IA 

JI-29(DUT) RPG I8  

JI -21 (OUT) RPG 2A 

JI -19 (OUT) RPG 28 

JI - 4 (OUT) RPG 3A 

JI - 6 (OUT) RPG 38 

Jl-22,23,24 GNDR 

I 
1-- I- II -I I- -9 I- -9 I- -I 9- -9 -- 
SERIAL PREFIX: 2024A 



-9  
- I  -9 

D@itally remastered by ArtekMedia @ 2002-2006 
I- -9 I- -9 9- -9  --1 

- FREQUENCY RIGHT 7 

NOTE 

JIPLIFIED BLOCK DIAGRAM 
R A1 FRONT PANEL IS 
MBINED WITH A2 FRONT 
NEL INTERFACE, AND IS 
CATED ON THE FOLDED A2 
RVICE SHEET. 

J l - 2 7  ( IN)  LPRESETE 

JI-25(OUT) L PRESET 

J2-16 (IN) c$+ 

J2- I1 ( IN)  CI + 
J2-5 ( I N ) C ~  

J2-30( IN)  C3 + 
J2- I S I N )  C4 

J2-13( IN)  C 5 6  

J ~ - ~ ( I N ) c ~ +  

J2-12(IN) C7 6 

@ KEYBOARD 

J2 - 3 9  (OUT) R$ 

TRIGGER > J2 - 4 (OUTIRI 

S42 541 

- 
VERNIER > J2 - 4 0  (OUT) R2 

O F F S E T  s4 530 S28 

-- -- -- 

Figure 8-1 4. A1 Front Panel, Schematic Diagram 
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A1 FRONT PANEL and A 2  FRONT PANEL INTERFACE, CIRCUIT 
DESCRIPTION 

NOTE 

Because of the electrical and physical structure of the A1 /A2 
interface, the two boards are discussed simultaneously. 
Therefore, block diagrams, circuit description, and trouble- 
shooting procedures have been combined and completely 
reprinted in both the Al and A2 Service Sheets. 

The A2 Front Panel Interface Assembly contains all the necessary circuitry to allow 
bidirectional communication between the A3 Microprocessor Assembly and the 
A1 Front Panel functions. Table 8-13 indexes the rate of data transfer between the 
Microprocessor and the various Front Panel registers. The Al/A2 Block Diagram 
is shown in Figure 8-17. The following circuit description is broken down by front 
panel function: Address Decoder, Keyboard, RPGs, Digital Display, Annunci- 
ators, and Interrupt circuitry. 

Table 8-13. A2 Activity Rate 

NOTE 

A C T I V I T Y  

Refresh Display 

Scan Keyboard 

Read RPGs 

Blink Annunciators: 
GHz, MHz 
(for out-of-range indication 
and blink active marker 
annunciator). 

All reference designations refer to A2 components unless 
otherwise noted. 

R A T E  (approximate) 

1.6 kHz 
(Each display has an individual refresh rate of  100 Hz. 
(1.6 k H z t 1 6  digits) ) 

200 Hz 
(Debounce at a 3 0  Hz rate if active.) 

6 0  Hz 

150 Hz 

Address Decoder A2: @ 

Three-to-eight decoders, U23 and U3 1 interpret the Front Panel Bus address lines, 
LFPAO through LFPA2. Decoder outputs enable the particular devices to be 
addressed by the Microprocessor during data transfer. Decoding activity is 
determined by three enable lines: FPE (Front Panel Enable) and LFPSTB 
(Low=Front Panel Strobe) allow access to the front panel; LFPRD (Low=Front 
Panel Read) determines the direction of data flow (read or write) at the addressed 
device. Note that all A2 latches are unidirectional. U23 decodes all READ enables 
while U31 decodes all WRITE enables, allowing the overlap of 1800-series 
addresses. Only fourteen of the sixteen possible enable lines from U23 and U3 1 are 
used: LRE1-4, LRE6-8, LWEI-6, and LWE8. Table 8-14 provides decoding 
information. 

Table 8-1 4. Address Decoding 

Keyboard A l :  @ A2: @ @ 

Mnemonic 

LRE 1 

LRE2 

LRE3 

LRE4 

LRE5 

LRE6 

LRE7 

LRE8 

LWE 1 

LWE2 

LWE3 

LWE4 

LWE5 

LWE6 

LWE7 

LWE8 

The Microprocessor periodically uses the Keyboard Interface circuits for scanning 
the Keyboard state. Coded data is loaded into the Column Strobing Latch U16 by 
the Microprocessor. The resulting row data from the keyboard matrix @is read 
back when U15 is enabled. The Microprocessor scans the Keyboard Interface at a 
rate of 200 Hz to determine whether a keyboard pushbutton has been pressed. 

Two additional signals are scanned through the keyboard interface: 

Address 

1800H 

1801H 

1802H 

1803H 

1805H 

1806H 

1807H 

1800H 

1801H 

1802H 

1803H 

1804H 

1805H 

1807H 

LPRESET. When the line power is cycled or INSTR PRESET is pressed, the 
microprocessor resets and initiates Self-Test. In either case PWON @is driven low 
to reset latches and flip-flops. However, the Microprocessor must determine which 
action caused the reset in order to execute the appropriate RAM initialization 
routine. If the instrument ONIOFF switch is toggled, the Microprocessor will clear 
all RAM registers (not true for 8350A Opt. 001). If INSTR PRESET has been 
pressed, LPRESET signal will be detected at U15, bit 7 .  In this case, the 
SAVEIRECALL registers are not cleared. 

LSTPADV. Low Step Up Advance, from the rea 
513, increments the Step Up function for the a 
registers). Location 

U15 

U10 

U11 

U12 

U8 B 

U5A/B 
U6A/B 

U7 

U16 

U13 

U25 

U2 7 

U26 

U24 

U8A 

RPGs (Rotary Pulse Generation) A2: @ 
RPG Interface circuitry senses the direction 01 
output of four RPGs: three on the 8350A Front E 
RF plug-in. There are two pulse train outputs fror 
relationship of the pulse train pair is sensed by a 
translates the RPG direction (+, -) of rotatic 
processor reads the flip-flop outputs and incren 
display accordingly. 

ReadNVrite 

R e a d  

R e a d  

R e a d  

R e a d  

R e a d  

R e a d  

Reacl 

W r i t e  

Wri te  

W r i t e  

Wri te  

W r i t e  

Wri te  

Write 

One pulse train output from each RPG clocks a 
When LRE3 and LRE4 go low. the counter outp 
and read by the Microprocessor. Data is then wri 
(U22) and eventually used to update the display I 
after each READ enable. 

Front Panel lnterrupt Routine A2: @ a 

Test Point 

23 

9 

1 1 

16 

4 

8 

26  

25 

22 

21 

17 

20  

18 

1 0  

The following signals, used to interrupt the M i c ~  

Description 

Read Keyboard Row Sense 

Read RPG SignIDigit and 
Digital Counter 

Read RPG 1 /RPG2 Counts 

Read RPG3/PIRPG Counts 

Not Used 

Clear Retrace Interrupt 

Reset RPG Counters 

Read Column Data (Self-Test) 

Latch Keyboard Column Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latsh Annunciator Data 

Latch Annunciator Data 

Not Used 

Enables Display/Clears 
Front Panel Interrupt 

LDE: L o ~ D i s p l a y  Enable, TP6. 
LRTS: Low=Retrace Strobe, P1-42 
LRE6: Low=Read Enable 6, TP4. 
LWE8: Low=Write Enable 8, TP10. 
LFPIRQ: Low=Front Panel Interrupt Req 
DSPCLK: Display Clock, TP3. 
LDCINCR: Low=Digit Counter Incremen 
LRTCIRQ: L o ~ R e t r a c e  Interrupt Reque! 

A series of three digital counters (U20A, U20B, a 
functions. LFPSTB is being used as an 823 kH 
processor I/O Strobe data transfer timing signa: 
counters during each machine cycle of the micr 

DSPCLK pulses at approximately 1.6 kHz (82: 
resets LDCINCR low, to increment the digit cc 
request (LFPIRQ) to the Microprocessor. At this 
displays while the Microprocessor services the in1 
holds the F P  Interrupt Timer. LWE8 sets LDE 
simultaneously latches the new data into U22 0 
clear the interrupt request. 

LRTS, from the A5 Sweep Generator assembly, ( 
retrace and sets LFPIRQ and LRTCIRQ low. Th 
interrupt is a function of the retrace (LRTCIRQ) z 
the instrument. LRE6 clears the retrace interrup 

Digital Display Control A l :  @ A2: @ 
Each time LFPIRQ is set low, LDCINCR increm 
Microprocessor executes the Front Panel Interr 
routine, the Microprocessor refreshes one displa 
A1U2 decode the outputs of Digit Counter U19B 
updated. The refresh rate per digit is approxi 
maintain a flicker-free display. 
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22 FRONT PANEL INTERFACE, CIRCUIT 

NOTE 

trical and physical structure of the A1 /A2 
boards are discussed simultaneously. 

agrams, circuit description, and trouble- 
ts have been combined and completely 
re Al and A2 Service Sheets. 

ssembly contains all the necessary circuitry to allow 
wtween the A3 Microprocessor Assembly and the 
e 8-13 indexes the rate of data transfer between the 
s Front Panel registers. The AlIA2 Block Diagram 
[lowing circuit description is broken down by front 
der, Keyboard, RPGs, Digital Display. Annunci- 

5le 8-13. A2 Activity Rate 

R A T E  (approximate) I 
-- - -- 

1.6 kHz 
tach display has an individual refresh rate of 100 Hz. 
.6 kHz + 16 digits) ) 

200 Hz 
Iebounce at a 30 Hz rate if active.) 

NOTE 

iations refer to A2 components unless 

~d U31 interpret the Front Panel Bus address lines, 
~ d e r  outputs enable the particular devices to be 
ssor during data transfer. Decoding activity is 
lines: FPE (Front Panel Enable) and LFPSTB 
lw access to the front panel; LFPRD (Low=Front 
ection of data flow (read or write) at the addressed 
are unidirectional. U23 decodes all READ enables 
E enables, allowing the overlap of 1800-series 
;ixteen possible enable lines from U23 and U3 1 are 
1-6, and LWE8. Table 8-14 provides decoding 

Table 8-14. Address Decoding 

Keyboard A l :  @ A2: @ @ 

The Microprocessor periodically uses the Keyboard Interface circuits for scanning 
the Keyboard state. Coded data is loaded into the Column Strobing Latch U16 by 
the Microprocessor. The resulting row data from the keyboard matrix @is read 
back when U15 is enabled. The Microprocessor scans the Keyboard Interface at a 
rate of 200 Hz to determine whether a keyboard pushbutton has been pressed. 

Mnemonic 

LRE 1 

LRE2 

LRE3 

LRE4 

LRES 

LRE6 

LRE7 

LRE8 

LWE 1 

LWE2 

LWE3 

LWE4 

LWE5 

LWE6 

LWE7 

LWE8 

Two additional signals are scanned through the keyboard interface: 

I 
Test Point 

23 

9 

11 

16 

4 

8 

26  

25 

22 

21 

17 

20  

18 

10 

LPRESET. When the line power is cycled or INSTR PRESET is pressed, the 
microprocessor resets and initiates Self-Test. In either case PWON@~S driven low 
to reset latches and flip-flops. However, the Microprocessor must determine which 
action caused the reset in order to execute the appropriate RAM initialization 
routine. If the instrument ONIOFF switch is toggled, the Microprocessor will clear 
all RAM registers (not true for 8350A Opt. 001). If INSTR PRESET has been 
pressed, LPRESET signal will be detected at U15, bit 7. In this case, the 
SAVE/RECALL registers are not cleared. 

Description 

Read Keyboard Row Sense 

Read RPG Sign/Digit and 
Digital Counter 

Read RPGl/RPG2 Counts 

Read RPG3/PIRPG Counts 

Not Used 

Clear Retrace Interrupt 

Reset RPG Counters 

Read Column Data (Self-Test) 

Latch Keyboard Column Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Latch Annunciator Data 

Not Used 

Enables Display/Clears 
Front Panel Interrupt 

Address 

1800H 

1801H 

1802H 

1803H 

1805H 

1806H 

1807H 

1800H 

1801H 

1802H 

1803H 

1804H 

1805H 

1807H 

LSTPADV. Low Step Up Advance, from the rear panel Programming Connector 
513, increments the Step Up function for the active mode (i.e., SAVEIRECALL 
registers). 

RPGs (Rotary Pulse Generation) : @ 
Location 

U15 

U10 

U11 

U12 

U8 B 

U5A/B 
U6A/B 

U7 

U16 

U13 

U25 

U2 7 

U26 

U24 

U8A 

RPG Interface circuitry senses the direction of rotation and counts the pulsed 
output of four RPGs: three on the 8350A Front Panel and one on the 83500 series 
RF  plug-in. There are two pulse train outputs from each RPG. The LeadILag phase 
relationship of the pulse train pair is sensed by a flip-flop (U3A/B, U4rVB) which 
translates the RPG direction (+, -) of rotation. See Figure 8-21. The Micro- 
processor reads the flip-flop outputs and increments or decrements the numeric 
display accordingly. 

Readmr i te  

Read 

Read 

Read 

Read 

Read 

Read 

Read 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

One pulse train output from each RPG clocks a four-bit counter (USNB. U6NB). 
When LRE3 and LRE4 go low, the counter outputs are enabled onto the data bus 
and read by the Microprocessor. Data is then written to the Display Control Latch 
(U22) and eventually used to update the display segments. RE7 resets the counters 
after each READ enable. 

Front Panel Interrupt Routine A2: @ @ 
The following signals, used to interrupt the Microprocessor, are discussed below: 

LDE: L o ~ D i s p l a y  Enable, TP6. 
LRTS: L o w  Retrace Strobe, PI-42 
LRE6: Low=Read Enable 6, TP4. 
LWE8: Low=Write Enable 8, TP10. 
LFPIRQ: Low=Front Panel Interrupt Request, P1-23. 
DSPCLK: Display Clock, TP3. 
LDCINCR: L o w D i g i t  Counter Increment, TP7. 
LRTCIRQ: L o ~ R e t r a c e  Interrupt Request, TP5. 

A series of three digital counters (U204  U20B, and U19A) perform divide-by-two 
functions. LFPSTB is being used as an  823 kHz time base, tracking the Micro- 
processor I10 Strobe data transfer timing signal. Therefore, LFPSTB clocks the 
counters during each machine cycle of the microprocessor. 

DSPCLK pulses at approximately 1.6 kHz (823 kHz + 512). Each rising pulse 
resets LDCINCR low, to increment the digit counter 0, and sets the interrupt 
request (LFPIRQ) to the Microprocessor. At this time LDE is high to disable the 
displays while the Microprocessor services the interrupt. High LDE also resets and 
holds the FP  Interrupt Timer. LWE8 sets LDE low to enable the displays, and 
simultaneously latches the new data into U22 @ LWE8 also resets LFPIRQ to 
clear the interrupt request. 

LRTS, from the A5 Sweep Generator assembly, occurs coincident with the sweep 
retrace and sets LFPIRQ and LRTCIRQ low. The Microprocessor senses that the 
interrupt is a function of the retrace (LRTCIRQ) and initiates a complete update of 
the instrument. LRE6 clears the retrace interrupt request. 

Digital Display Control A l :  @ A2: @ 
Each time LFPIRQ is set low, LDCINCR increments Digit Counter U19B and the 
Microprocessor executes the Front Panel Interrupt Service Routine. During the 
routine, the Microprocessor refreshes one display digit. Digit Drivers, A1 U1 and 
A1U2 decode the outputs of Digit Counter U19B to determine which digit will be 
updated. The refresh rate per digit is approximately 100 Hz, fast enough to 
maintain a flicker-free display. 



With each low-to-high transition of LWE8. U22 latches data which determines the 
segment states for the active digit. Resistor and diode networks (U30, U29, and U21) 
bias Segment Drivers AlQl  through AlQ8. A low data bit to U22 activates the 
corresponding segment driver, producing a 30 mA current source. A high data bit 
input (greater than or equal to 2V) turns off the segment driver. Figure 8-15 shows 
the simplified schematic. 

SEGMENT 
DRIVER 
LATCH 

*ALL VOLTAGES ARE 
NOMINAL AND SHOWP4, 
FOR THE"SEGMENT ON 
STATE. 

Figure 8-1 5. Typical Segment Driver Schematic 

Annunciators A l :  @ A2: @ 

Five latches (U13, U24-U27) with current limiting resistors, latch and buffer data 
to drive the Front Panel annunciators (with the exception of SWP). Q1 through Q6 
provide three constant current sources to ensure uniform intensity in the unit 
Annunciators (i.e., GHz, MHz, sec). LPRESETE signal is stored in the Annunci- 
ator function block. 

A1IA2 TROUBLESHOOTING PROCEDURE 

NOTE 

Because of the electrical and physical structure of the A1 /A2 
interface, the two boards are discussed simultaneously. 
Therefore, block diagrams, circuit descriptions, and trouble- 
shooting procedures have been combined and completely 
reprinted in both Al and A2 Service Sheets. 

Since the 8350A Instrument Self-Test, does not detect all possible Front Panel 
failures, AlIA2 troubleshooting information is divided into two major sections: A. 
Front Panel Self-Test FAIL; B. Front Panel Self-Test PASS. Each section outlines 
suspect areas and component level troubleshooting. 

PRELIMINARY CHECKS 

Perform a brief visual inspection of the A2 board for physical or heat damage. 
Check the following: +5V supply at TP  15; that LPRESET (TP 1) and PWON (TP 
2) are both high during normal instrument operation; that all S1 switches are 
closed and all S2 switches open for NORMAL operation; that AlIA2 ribbon cable 
connections are firmly seated over the correct pins. 

NOTE 

All reference designations refer to A2 components unless 
otherwise noted. 
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Model 8350A 

NOTE 

Service 

Timing diagrams referenced for A1/.42 Troubleshooting are 
located on the A2 Service Sheet. 

A. FRONT PANEL SELF-TEST FAIL 

The A2 Front Panel Interface board is exercised and checked as part of the Self- 
Test routine performed at each "turn-on" or Instrument Preset (Refer to Table 8-8. 
Self-Test Flowchart, in the Overall Troubleshooting section for details.) 

If the microprocessor detects a Front Panel failure, the instrument Self-Test 
sequence will be aborted and the Front Panel Self-Test will be cycled continuously. 
In this mode. all Front Panel annunciators will be lit, and a single numeral '8' with 
its decimal point will flicker sequentially from right to left across the digit display. 
The Error Code €006 will not appear in the Front Panel Digital Display, however. 
the Error Code LEDs on the A3 Microprocessor Board and the Sweep Trigger 
annunciators will display the code in its binary form: 01 10 ('1' turns the LED on). 

The Front Panel error code indicates a possible failure in the Address Decoder, 
Data Bus, Column Latch, or the .... Self-Test ..- ..................................................................... Buffer. To troubleshoot these areas place 
A2 on an extender board Push :WS'lfiRf ..................... .,. ... , REsim;. to allow the failure to begin the ................ ., .% ....., 
repetitive test Troubleshoot as described below.' 

Address Decoder 

During the Front Panel Self-Test, each of the Read Enables (U23) is addressed to 
enable in sequence, followed by each Write Enable (U31). The Write Enable 
sequence starts with LWE2 enabled first and LWEl enabled last. (Note: additional 
pulses appear on the LWEI, LWE2, LWES. and LWE8 lines slightly later and 
throughout the cycle). 

Set the oscilloscope at a sweep speed of 50 microseconds/division and externally 
trigger from LREl (TP23). Verify proper pulse location and duration of each 
Address Decoder line. Refer to Figure 8-19. If any lines cannot be verified, check 
the LFPRD, LFPSTB, FPE, and address lines for activity. If any of these signals are 
missing, trace the lines back to the A3 Microprocessor board and the Front Panel 
buffers, N U 2 2  and A3U32. If the Microprocessor busses and control lines appear 
dead, perform the Free Run Test described in the A3 Troubleshooting Section. 
Data Bus, Column Latch, and Self-Test Buffer 

To verify proper functioning of Keyboard Column Latch U16, a binary ' I '  is 
stepped through each column (CO-C7) while a '0' is written to the other seven. 
After a delay, LRE8 is pulsed low. The latched data is read back to the 
microprocessor through the Self-Test buffer (U7) and verified. The next LWEl 
pulse clears the bit and shifts the '1' to the next column. 

Check the inputs and outputs of U7 against Figure 8-19. This exercise thoroughly 
checks the Data Bus and partially verities the Address Bus, Address Decoder 
Block and FPE and LFPRD lines. 

B. FRONT PANEL SELF-TEST PASS 
If an Error Code €005 or lower, or no Error Code, occurs during power-up or 
INSTR PRESET. the Front Panel Self-Test routine has been successfully 
performed. This verifies that the Front Panel Data Bus, Address Bus. Keyboard 
Column buffer, Self Test buffer, and part of the Address Decoder block are 
functioning correctly. 
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Model 8350A Service 

If symptoms apparent at the Front Panel indicate a failure in the Keyboard RPGs, 
Annunciators, or Digital Display, refer to the apropriate section below for further 
troubleshooting. If the entire Front Panel does not respond, but the A3 Micro- 
processor board has been verified, refer to the Interrupt Control section below and 
Address Decoder troubleshooting outlined earlier. 

The following troubleshooting procedures utilize the repetitive mode of the Front 
Panel Self-Test The routine can be initiated as follows: 

;: ...................... :.:* ..:..i.:.:f< 

1. If the 8350A responds to front panel commands, simply enter x@$ 
2. If the 8350A does not respond to Front Panel commands. ............. connect a jumper ................ ?,. .......,......... ...............:. bemeen LTEST (A3 TP20) and G N D  (A3 TP14). Press ~ : ~ S T ~ i P ~ $ ~  or 

. . . . . . . . . . . .  .<.:.. ..: .............................. 

cycle the line power. 

Keyboard Failure 

Since the instrument passed the Front Panel I-klf-Test, the Keyboard Column 
latches and Data Bus are functioning properly. If the Keyboard is not working, 
suspect the LREl line, the Keyboard Row sense driver (U15), or the Keyboard 
matrix: 

1. Initiate the Front Panel Self-Test and check the LREl line against Figure 8-19. 
If it is faulty, go back and troubleshoot the Address Decoder block. 

2. Initiate the Front Panel Self-Test While pressing a key, check that the 
appropriate Row line (input to U15) follows the corresponding Column line. 
See Figure 8-19. If these are normal, suspect U15. If this test fails, the problem 
lies in the keyboard matrix or interconnecting lines. Initiate the Key Code 
Test. (If the instrument will not execute the Key Code Test, troubleshoot the 
keyboard matrix. 

. ,_ ..... ,..: ........ .. :.: ". :.:; ... :q:..,:> 
3. Enter $H;mi :i:<ji to initiate Key Code Test. Press any key and the 

appropriate code, indexed in Table 8-15, should appear in the digital display. 
If a depressed key is not being detected, the code will not light up. If two keys 
are shorted together, both will produce the same code. The Key Code Test 
should detect most keyboard failures. Further matrix troubleshooting should 
be performed with a continuity checker. 

Table 8-1 5. Key Codes (1 of 2) 

8-36 
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Table 8-1s. Key Codes (2 01.2) 

Service 
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Service Model 8350A 

Rotary Pulse Generator (RPG) Failure 

If an RPG effects no Front Panel changes, check its +5VR supply and inspect 
wires for damage. Place A2 on  an extender board. The RPG outputs are accessible 
at the inputs of U9. Carefully probe the two pin connections corresponding to the 
suspected RPG. Slowly rotate the RPG in each direction while observing the 
waveforms on a scope, and compare them to those in Figure 8-21. If no activity is 
seen, check continuity of RPG leads and AlIA2 interconnect ribbon cables. Before 
replacing the RPG, perform the RPG self-test described below. 

During the RPG Self-Test, the actual RPG outputs are switched out of the circuit 
(S1 open). Data written to the Keyboard Column Latch (U16) by the Micro- 
processor is switched in (S2 closed) to pulse the RPG sign latches (U3/4) and 
counters (U516) repetitively. 

The following steps must be performed in the order given or 
the instrument will lock up. 

The RPG Self-Test is initiated by performing the following steps: 

1. Turn off the line power. 

2. Place A2 on an extender board. 

3. Open all S1 switches. 

4. Turn the line power on. 
. . . . . . . . . . ... . . . . . . ..... ':.)'...* ".... 

5. Enter ;@f;m$ . . $$%$ $3 (The digit display will go blank). 

6. Close all S2 switches to place the Front Panel Interface in the TEST mode. 

To examine the waveforms in the RPG Interface. externally trigger the oscilloscope 
from the non-inverting output of the RPG sign latch (U4. pin 5). Set the 
oscilloscope at a sweep speed of 100 to 200 microseconds/division. (TP11 or TP8 
will sometimes provide adequate triggering.) 

Use IC TEST CLIP, H P  Part Number 1400-0734 when 
probing IC pins. 

Read/Write Enables. The four Read Enable lines associated with the RPG 
circuitry (LRE2. LRE3, LRE4, and LRE7) are each pulsed low. Since the Keyboard 
Column latches are used to pulse the RPG circuitry, the LWEl line is pulsed 
rapidly, and should be checked for activity. See Figure 8-22 for typical waveforms. 
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If the Enable lines cannot be verified, troubleshoot the Address Decoder block as . 
described earlier. 

RPG Counters. In the TEST mode. U5 and U6 count the number of pulses 
produced by Keyboard Column latch U16. Each 4-bit binary counter begins at 0 
(Binary: 0000). They are clocked sixteen times. counting to 15 (Binary: 11 11) and 
then overflow back to 0. Waveforms for each of the four counters are identical. See 
Figure 8-22. If the Enable lines have been verified but the counters fail, replace the 
defective counter. 

Table 8-16. RPG Counter Test Points 

RPG Sign Latches. U3 and U4 are D Flip-Flops whose outputs depend on 
whether the RPG is being rotated clockwise or counterclockwise. Refer to Figure 8- 
21. During the RPG exercise, data is written to the Keyboard Column latches to 

test both states of the latches. First, a low is written to all four latches. and the 
counters run through their range. A high is then written to the latches, the counters 
run their range again, and the cycle repeats. Verify the waveforms in Figure 8-22. 
The four RPG Sign Latches all have identical waveforms. If the Enable lines have 
been verified but the latches fail, replace the defective latch. 

Function 

Clock 
Counter  ( I )  (LSB) 
Counter  (2) 
Counter  (4) 
Counter (8) (MSB) 

Table 8-1 7. RPG Sign Latch Test Points 

Right RPG 

4 

Plug-In RPG Left RPG 

u s ,  P I  
U s ,  p3  
u s ,  p 4  
u 5 ,  PS 
U s ,  ~6 

Exit the RPG Self-Test as follows: 

Middle RPG 

1. Turn off the line power. 

US, p13  
US. p l  l  
US. p10 
U5, p9 
U s ,  p8  

Function 

Clock 
D Input 
Sign Ou tpu t  

2. Close all S1 switches and open all S2 switches to return the Front Panel to 
NORMAL operation. 

Middle RPG 

u 4 ,  p3  
U4. p2 
u 4 ,  PS 

Left RPG 

U4. p l l  
U4, p12 
u 4 ,  ~9 

3. Turn line power on. 

u 6 ,  P I  
u 6 ,  p3  
u 6 ,  p4  
U6,  p5 
U6,  ~6 

Digital Display Failure 

U6, p 1 3  
U6,  p l  l  
U6, p10 
u 6 ,  p9 
U6, p8 

Right RPG 

U3,  p l  l  
U3,  p12 
u 3 ,  ~9 

The Digit Exercise .... ................................. Routine ... .:.: ...... ..:.: . ........,.. checks each digit and each segment of the digital 
display. Enter s m  :&! to initiate the test. Observe the sequence of the Front 
Panel digital displays as illustrated in Figure 8-16. 

Plug-In RPG 

U3.  p3  
u 3 ,  p2 
U3. p5 
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I - - - - - 
I 6 :  

i . a 
MHz 

1 i 

EACH SEGMENT OF EACH DIGIT TURNS ON IN  A CLOCKWISE PAlTERN.  

2. 
DECIMAL POINTS ARE ENABLED LAST. 

I v 

MHz 

'8 'WlTH DECIMAL POINT SHIFTS THROUGH EACH 
DISPLAY FROM LEFTTO RIGHT. 

I I 17 - 1 1  - 17 - 17 - 17 - 17 1- 
1-1. 1- 

MHz - - \ 
A L L  SEGMENTS WITH DECIMAL POINTS ENABLED AND 
REFRESHED UNTIL A FRONT PANEL ENTRY IS MADE. 

Figure 8- 16. Digit Exercise Routine 

Digit drivers (AlUl and A1 U2) and Segment latch (U22) can be verified while the 
Front Panel is in the last enabled state of the Digit Exercise Routine (all segments 
with decimal points enabled and continuously refreshed). In this mode, U22 
outputs should all read low. The outputs of AlUl and A1U2 should go low 
sequentially, at a 100 Hz rate. 

A missing segment indicates a faulty data line, U22 failure, problems in the A1 
Segment Drivers, or bad LEDs. A missing digit indicates a faulty Digit Counter, 
Digit Driver, or problems in the LED display. 

The data written to each digit is stored in RAM on the A3 Microprocessor while the 
test data is taken from ROM. Therefore, if the Digit Exercise Routine test appears 
normal, yet indecipherable or random characters appear in the Digital Display 
during normal operation, suspect a RAM failure on the A3 Microprocessor. 

Annunciator Failure 
Several Self-Tests are available to test the annunciators: 

1. press ' j p g ~ ~ ~ S ~ ~  and hold. All LEDs should turn on. This is the easiest ............................. .: . .. ......... .:, .....,.. 

way to test for burned out LEDs. 
. . . . . . .  . . . . . , . ; .  . . . .. . . . 

2. Annunciator Self-Test is initiated by entering ;S.mim .@,; 282. During this 
test all front panel annunciators (except SWP ) are turned on and off together 
at a 1 Hz rate. LEDs which are locked on or off. or groups of annunciators 
addressed by a faulty enable line are easily identified. Table 8- 18, Annunci- 
ator Address Decoding, cross references annunciators with the appropiiate 
address. 
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3. Hex Address WriteIRead: By entering the address of a group of Annunci- 
ators, data .................. can /+  be written to light any combination of LEDs. To initiate the test ............................... 
enter .!$%If- ;& 33;;. Then enter an address between 1801 and 1805. Refer to 
Table 8-1 8. Press M2 , and enter the two hex digits of data to be written to that 
address: 

E~~~~ 'fw $& (0000 0000) to light all LEDs in the addressed group. 
:;: :.,.,. fi .:52 >.... :< 

press ,;BK s@, &x{&b, which enters FF, (1 1 11 1 1  11)  and turns off all ........................ ..................... .,,. ................... 
LEDs in the addressed group. 

............. ?. ...... 
By alternating between :"& (0101 0101) and which enters AA, . . . . . . . . . . . .  .,. 
(1010 1010), adjacent shorts can be found. 

............... ....... 
TO enter a new address, press 'ME and the new address; or use the w: 
keys to step to the new address. 

Front Panel Interrupt Timer and lnterrupt Control 

Failures in the Front Panel Interrupt Timer or Control blocks, generally, will either 
prevent Front Panel interrupts or cause them continuously, resulting in various 
front panel displays. Usually the front panel will not respond to RPG or keyboard 
entry. 

1. Remove the A5 board to prevent retrace interrupts. 

2. Press  IN^ PTCE;Sm. 

3. Check the LFPSTB line (TP13) for pulses at approximately 823 kHz. 

4. Check Interrupt Timer counters (U20G U20B, and U19A) for divide-by-two 
sequence. (NOTE: The pulse at TP3 is immediately reset and of extremely 
short duration). 

5. Check LDE (TP6) and LDCINCR(TP7) for the waveforms shown in Figure 8- 
20. These lines should be set regularly at 720 microsecond intervals, but their 

active states are of various durations. 

6. Finally, check A3TP7 for the waveform in Figure 8-20, to make sure the 
interrupt requests are being transmitted to the microprocessor. 

If A3TP7 remains low, the Microprocessor is being continuously interrupted. 
Connect a jumper between IRQE (A3 TP21) and GND (A3 TP14) to disable the 
interrupts, and then examine the circuits above to determine why the interrupts 
cannot be cleared. Ensure that the plug-in (TP 31) and HP-IB (TP 29) are not 
requesting service. If necessary, remove the plug-in from the mainframe and A8 
from its Motherboard socket to make troubleshooting easier. 
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Table 8-18. Annunciator Address Decoding 

Mnemonic 

LDS 1 
LDS2 
LDS3 
LDS4 
LDS5 
LDS6 
LDS7 
(NC) 

LDS8 
LDS9 
LDSlO 
LDS 1 1 

LDS 1 2 
LDS 1 3 
LDS14 
LDS 15 
LDS 1 6 

LDS 17 
LDS18 
LDS 19 
LDS2O 
LDS2 1 
LDS22 
LDS23 
LDS24 
LDS? 5 
LDS26 

Address 

GHz (Frequency Left) 
MHz 
GHz (Frequency Right) 
MHz 
GHz (FrequencyITime) 
MHz 
sec 

ALTn 
VERNIER/OFFSET 
VERNIER/OFFSET $ 0  
MKR Delta 

START 
CW 
C F 
Delta F 
STOP 

M 1 
M2 
M 3 
REM 
ADRS'D 
MARKER SWEEP 
M4 
M5 
Shift 
SWP 

INT (Sweep Trig) 
LINE (Sweep Trig) 
EXT (Sweep Trig) 
SINGLE (Sweep Trig) 

EXT (Sweep) 
MAN (Sweep) 
TIME (Sweep) 

AMPTD MKR 
DISPL BLANK 
R F  BLANK 
Square-Wave MOD 

8-42 
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Figure 8-23. A2 Front Panel Interface, Schematic Diagram 
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A3 MICROPROCESSOR. CIRCUIT DESCRIPTION 

The circuits on the A3 Microprocessor assembly form a microprocessor-based 
machine that controls the internal operation of the 8350A and R F  plug-in installed. 
A block diagram of A3 is shown in Figure 8-29. Control of the 8350A is 
implemented over two separate bus systems - the Front Panel Bus and Instrument 
Bus. Each bus consists of the following logic lines. 

Control Lines - Control direction and timing of data transfer and provide 
status information. 

Address Lines - Designates device or memory location of data transfer 
tolfrom microprocessor. 

Data Lines - Bi-directional logic lines used for communicating between the 
microprocessor and memory or inputloutput devices. 

The Microprocessor uses the Front Panel Bus to read information from the front 
panel keyboard and Rotary Pulse Generators (RPGs), and write information to the 
front panel displays and annunciators. The Instrument Bus is used for communi- 
cating with the A4 Scaling and Marker, A5 Sweep Generator, A8 HP-IB Interface, 
and the R F  Plug-in. 

The Clock Generation circuit provides the two-phase clock for the microprocessor 
and other timing signals for the remaining circuits on the A3 assembly. 

The microprocessor executes a 32K byte program stored in ROM (Read Only 
Memory). Three types of instructions are implemented. 

Read Data - Transfer data from ROM, RAM, or input device to internal 
registers in microprocessor. 

Write Data - Transfer data from internal registers to a specific location in 
RAM or an  output device. 

Process Data - Perform arithmetic or logic operations on data loaded in 
internal registers. 

The microprocessor address lines determine the source/destination of micro- 
processor data. The Address Decoder circuit decodes the high level bits of the 
address lines into control lines used to enable data transfers between the 
microprocessor and specific blocks of memory or other sections of the instrument. 

The Front Panel Bus Buffer circuit provides the interface between the micro- 
processor and the A2 Front Panel Interface. The Instrument Bus Buffer circuit 
provides the interface between the microprocessor and the rest of the instrument. 

Figure 8-24 is a flow chart of the program executed by the microprocessor. When 
the 8350A is "powered on", or the INSTR PRESET key is pressed, the self test 
routine is executed. After completing this routine, the microprocessor enters an  
"idle" loop. The microprocessor continues in the idle loop until there is an interrupt 
or a status change in the front panel. The cause of an interrupt request can be the 
HP-IB Interface, RF  Plug-in, sweep retrace, or Front Panel timed interrupt. When 
the microprocessor is interrupted, it completes the present instruction before 
jumping to the interrupt service routine. During this routine, the microprocessor 
reads the Status Buffer to determine the source ofthe interrupt. The microprocessor 
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PROGRAM 

. .$ 
4- 

GO TO 

. 
UPDATE 

INSTRUMENT 
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I 

Figure 8-24. 8350A Simplified Program Routine (1 of 2) 
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then jumps to a service routine to communicate with the interrupting device. 

Clock  ene era ti on@ 

The Clock Generation circuit produces four timing signals for use on the A3 
Microprocessor assembly. Phase 1 (0 1) and Phase 2 (02)outputs are a two-phase 
clock signal for microprocessor U5. The I10 Strobe (10s) output is used for timing 
of most VO (Input/Output) operations. The Address Valid Strobe (AVS) indicates 
when the microprocessor address lines are valid for decoding. Figure 8-27 (see A3 
schematic) shows the timing relationship of these signals and their relationship to 
activity on the microprocessor address and data lines (data bus activity is shown for 
both a read and write operation). 

Clock Oscillator. Crystal Y1 and logic gates U 2 l h  U21C, and U21D form a 
crystal oscillator with two feedback loops. The basic oscillator is comprised of 
U21C, Y1, and RC phase shifters RlIC5 and R2lC6. This circuit oscillates at 
approximately the crystal resonant frequency of 10.7 MHz. At the oscillation 
frequency, the two RC phase shifters provide enough phase shift to ensure a tots1 
loop phase shift of about 360 degrees. Logic gates U21A and U21D provide bias, 
and stabilization. Logic gate U21B inverts and buffers the oscillator output to the 
Clock Generator circuit. 

Clock Generator. Latch U16 and 32-by-8 PROM U12 form a small state machine 
that generates the four main timing signals. The clock oscillator output provides the 
time base for the state machine operation. Thirteen consecutive address locations 
of U12 contain data that define the state of the four timing signals over thirteen 
clock oscillator cycles. For each address, the lower four bits of data are the logic 
state of the PROM 0 1, PROM 0 2, IOS, and AVS signals. The four higher data bits 
address the PROM for the next clock oscillator cycle. U16 latches and buffers the 
U12 outputs during each clock oscillator cycle. 

Clock Drivers. Clock drivers QlIQ3 and Q21Q4 invert and buffer the PROM 0 1 
and PROM 02 to provide the microprocessor U5 with its two-phase clock signals 
(0 1 and 0 2).The drivers are identical, so only the circuit for 0 1 is explained. If the 
PROM 0 1 input is a logic low, Q1 is on and Q3 is turned off; this causes a high 0 1 
output (nominally +5V). When PROM 0 1 changes state to a logic high, Q1 is 
turned off and Q3 is turned on; this causes 0 1 to go low (nominally 0.2V). RC 
combinations R3lC10 and R541C37 at the base of Q1 and Q3 ensure fast 
desaturation of the transistor base-emitter junction when the transistor is turned 
off. Without this RC combination, the switching speed of each transistor would be 
much slower. 

The Microprocessor circuit executes the program stored in ROM to control the 
8350A and RF Plug-in. Microprocessor U5 is the main element in this circuit, 
which utilizes the following signals to execute the program stored in ROM. 

Address Lines (AO-A15) - The microprocessor outputs sixteen address lines 
that specify an address location, between hexidecimal 0000 and FFFF, for the 
source or destination of any data transfer. Unless instructed to do otherwise, 
the microprocessor automatically increments the address location after each 
read or write operation. 
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Figure 8-1 8. A2 Front Panel I~ztcrjace, Component Locations 
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1. THE FOLLOWING KEY ENTRIES PROVIDE FRONT PANEL ACCESS FOR A DATA WRITE/READ 
OPERATION TOIFROM THE ADDRESSED LOCATION: 
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IN  
IN 
IN 
IN 

FUNCTION KEY ENTRY 

"Hex Address Entry SHIFT 0 0 (enter hex address) 
Hex Data WRITE M2 (enter data: two hex digits) 
Hex Data READ M 3 
Hex Data Rotation Write M 4 
Hex Addressed Fast Read M5 

A3P2-1 

*TO ADDRESS A DIFFERENT LOCATION, PRESS M I  AND ENTER THE NEW ADDRESS, OR 
USE THE INCREMENT KEYS + TO STEPTO THE NEW ADDRESS. 

B 
J 
J 
J 

2. A L L  WAVEFORM LEVELS ARE TTL :  HIGH =4.5V; LOW = OV. 

TO A 

Figure 8-1 

3. DURING SHIFT 0 8 , FRONT PANEL SELF-TEST, CONTROL LINES LRE1-8 & LWEI-8 ARE 
RAPIDLY PULSED WITHIN THE TIME FRAME INDICATED BY THE SHADED PATTERN IN  FIG- 
URE 8-19 .  NOTE THE DIFFERENCE IN  TIME SCALES BETWEEN ACTIVE CONTROL LINES AND 
COLUMN STROBING. CONTROL LINE PULSE DURATION IS APPROXIMATELY .07,uSEC. 
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Data Lines (DO-D7) - The eight data lines are bi-directional and are used by 
the microprocessor to communicate with the address location specified by the 
address bus. 

L WRITE Line - The microprocessor L WRITE ( L o ~ W r i t e )  output 
controls the direction of the data transfer on the data bus. A logic high, read, 
indicates a data transfer from the addressed device to the microprocessor. A 
logic low, write, indicates a data transfer from the microprocessor to the 
addressed device. 

VMA - The VMA (Valid Memory Address) output indicates when the 
Address Bus has a stable and valid address for a data transfer. 

Address lines AO-A9, all data lines, and the L WRITE line all use pull-up resistors 
(U6, U13, and R21) to limit their high logic levels to f3.6Vdc. This ensures that 
when the nonvolatile memory option (Option 001) is installed, the logic levels on 
these lines do not exceed the supply voltage of the CMOS RAM. 

A low PWON input at TP23 resets microprocessor U5 at initial "power on" or 
whenever the front panel INSTR PRESET key is pressed An active low L RES 
(LovRese t )  input to microprocessor U5, resets the microprocessor, which 
initializes program execution at address FFFE. (The address of the first program 
instruction is stored at addresses FFFE and FFFF.) The PWON (Power On) input 
from the A6 Rectifier is shaped and buffered by Schmitt trigger logic gates U4B and 
U4A to provide fast rise and fall time of the L RES microprocessor input RC 
combination R14lC30 causes a delay in transition of PWON of approximately 3 
clock cycles. This keeps the microprocessor reset until all the digital circuits have 
sufficient power. 

The AVS (Address Valid Strobe) from the Clock Generation circuit functions as a 
Data Bus Enable (DBE) input to microprocessor U5. This line must be a logic high 
to enable the microprocessor to read or write data. The microprocessor has two 
interrupt inputs, LNMI (Lo~Non-Maskab le  Interrupt) and LIRQ ( L o ~ I n t e r m p t  
Request). The difference between the two signals is that LIRQ is ignored (masked) 
by the microprocessor if an internal flag is cleared, but an active low LNMI always 
requires a response. When either interrupt input is active low, the microprocessor 
completes the instruction it is executing then immediately jumps to the Interrupt 
Service Routine stored in ROM. 

A "Free Run Test" of the microprocessor can be performed by setting all eight 
sections of S1 open and grounding TP9. LDSA (Low= Digital Signature Analysis). 
This "Free Run Test" isolates the microprocessor from the data bus and forces a 
CLR B (Clear B Accumulator) instruction into the microprocessor. The result is 
that the microprocessor increments through its entire address field, generating 
signatures at various nodes of the A3 Assembly. Refer to Microprocessor Trouble- 
shooting for more detailed information on the "Free Run Test". 

Address ~ e c o d e r @  

The Address Decoder decodes the high level address bits (AIO-A15) into control 
lines that enable data transfers between the microprocessor and specific blocks of 
memory or other sections of the instrument Each section that communicates with 
the microprocessor is given a specific block of address space. Table 8-19 lists the 
address space allocation for the system. 

8 4 5  
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Table 8-1 9. Microprocessor Address Space Allocation 
1 1 I I 

Control Line 
Address Space 

(Hex) 

- - I 0400-07FF I 1K 1 RAM 1 L R A M E Z ( L o w = R A M a  

Amount 
of 

Space 
I I I 

Device 

0000-03FF 

I I I 

1 K 

0800-OEFF 

1000- 17FF 

1800-IFFF 

I 2800-ZFFF* I 2K 1 RF Plug-in I L IIOE2 (Low = 110 Enable 2)  I 
A5 Sweep Gen/ 

2000-27FF* 1 2K 1 A8 HP-IB 

U V  

Self Test Counter 

2K 

2 K 

L I/OE1 (Low = I/O Enable 1) 

I 6000-7FFF** ) 8 K  I ROM 1 L ROMS (Low = ROM 5) I 

L RAMEl (Low = RAM Enable 1) 

L EAC (Low = Error Accum. Clock) 

3000-37FF* 

3800-3FFF 

4000-SFFF* 

( 8000-9FFF** I 8K 1 ROM 1 L ROM4 (Low = ROM 4) I 

Status Buffer 

Front Panel Interface 

L SBE (Low = Status Buffer Enable) 

L FPE (Low =Front  Panel Enable) 

7-K 

2 -' 
?,K 

8 K 

I C O O O - F F F F * * ~  1 6 ~  I ROM 1 L ROM 1.2 (LOW = ROM 1.2) I 
A000-BFFF** 

- - 

* In each of these cases the L IBE (Low = Instrument Buffer Enable) control 
enabling the address and data buffers of the instrument bus buffer to be active. 

A4 Scaling and Marker 

Self Test Counter 

- RF Plug-in ROM 

I **Of the 40K of address space reserved here only 32K is used. I 

L I/OE3 (Low = I/O Enable 3) 

L EAR (Low = Error Accum. Reset) 

L PIROME (Low = Plug-in 
ROM Enable 

I I I 

8K 

Most of the control line outputs listed in Table 8-19 are generated directly by 3-to-8 
decoders U23 and U24. However, additional decoding is provided to generate the 
following control lines. 

L RAMEl and L RAME2 are both developed from the L RAM output of U23 
pin 15, and further decoding of the A10 address line (L A10 is used to generate 
L RAME2). Both signals are gated with IOS (Input Output Strobe) and PWON 
(Power On) control lines through NAND gates U19A and U19B. Because both 
RAM enable lines are gated with IOS, they are only allowed to be active during 
a data transfer. Gating with the PWON control line prevents random data 
from being written into RAM when the line power is turned off on Option 001 
instruments (Nonvolatile memory). 

ROM 
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L ROM1,2 is developed through decoding of L ROM2 (U24 pin 9) and L ROM 
1 (U24 pin 7) control lines with NAND gate U3C and inverter U18B. If either of 
these lines is active low, L ROM1,2 goes active low. The L ROMl and L ROM2 
control lines are used for addressing EPROM on the A3Al PROM board If 
A3A1 is not installed (replaced with masked ROMs U9-11 and U35) the L 
ROMl and L ROM2 lines are not used 

When AVS (Address Valid Strobe) and VMA (Valid Memory Address) are active 
high, U24 is enabled to decode address lines A13 through A15 and enable address 
space in 8K blocks. U23 is is enabled when AVS and VMA are active high and both 
A14 and A15 are low (first 16K of address space). U23 decodes address lines A1 1 
through A13 to enable address space in 2K blocks. 

Two other control Lines generated by the Address decoder are L IBE (Lo~Ins t rument  
Buffer Enable) and II/OS (Instrument Input/Output Strobe). L IBE is active low 
whenever the microprocessor communicates on the Instrument Bus (Addresses 
2000H through SFFFH), and enables the address and data buffers in the 
Instrument Bus Buffer. The IVOS control line is a gated VOS signal that is used to 
strobe data onto the Instrument Bus. 

When the microprocessor Free Run test is run, TP12 is grounded to disable the 
Address Decoder circuit (see A3 Troubleshooting at the end of this circuit 
description). The LA10 address line at TP11 is also useful for troubleshooting, and 
can be used to provide a pulsed source for checking shorted data or control lines. 

ROMS @ 

If the k ~ l  PROM assembly is not installed ROMs U9, U10, U11, and U35 store 
the 32K by 8 bits of program data that is executed by the microprocessor to control 
the rest of the 8350A and the RF Plug-in installed Each ROM stores 8K bytes of 
program,and has a unique ROM enable line that ,enables the ROM over an 8K 
block address space. 

L ROM1,2 - Enables ROM U9 for address locations COO0 through FFFF. 

L ROM3 - Enables ROM U11 for address locations A000 through BFFF. 

L ROM4 - Enables ROM U35 for address locations 8000 through 9FFF. 

L ROM5 - Enables ROM U10 for address locations 6000 through 7FFF. 

Data that is generated and/or processed during program execution is stored in 
RAM (Random Access Memory) (U14, U15, U7, and U8). Examples of the types of 
data stored in RAM are the present state of the front panel, the data associated with 
the nine SAVEdRECALLn front panel settings, the data used to control the rest of 
the 83.504 the HP-IB address, the RF Plug-in code, etc. 

The total RAM storage capacity is 2K by 8 bits. Since each RAM can store 1K by 4 
bits, two RAMs are combined to form a 1 K by 8 bit memory space. The two pair of 
RAMs combine to form a 2K by 8 bit memory space. One RAM in each pair (U7 
and U14) store the low order four bits (DO-D3) of the data bus, and the high order 
bits (D4-D7) are stored by the other RAM in each pair (U8 and U15). U14 and U15 
store the first 1Kof data, and are enabled when control line L RAME1 (Low= R4IV 
Enable 1) is active low. L RAMEl is active low for address locations 0000 to 03FF. 
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U7 and U8 store the second 1 K bytes of data and are enabled when control line L 
RAME2 is active low. L RAiiE2 is active low for address locations 0400 to 07FF. 

The logic level of the L WRITE signal for each RAM determines if data is written to 
the RAM or the data stored is read by the microprocessor. When L WRITE is active 
low, the microprocessor writes data into the addressed RAM location. When L 
WRITE is active high, the microprocessor reads data from the addressed RAM 
location. 

All four RAM power supply connections are to VCCP which is the battery backup 
supply for option 001 instruments. 

Front Panel Bus Buffer @) 

The Front Panel Bus Buffer circuit provides the interface for the address. data, and 
control lines between the microprocessor and the Front Panel Bus. The Front 
Panel Bus is used to transfer data between Front Panel circuits and the A3 
Microprocessor Assembly. Bi-directional buffer U22 is a 3-state device that 
provides the interface for the eight front panel data lines (FPDO-FPD7). Transfer 
of data through U22 is enabled when control line L FPE (LowFron t  Panel 
Enable) is active low. L FPE is active low for microprocessor addresses 1800 
through 1FFF. Direction of data flow is determined by the logic state of the 
microprocessor L WRITE signal. This signal is high when reading data from the 
front panel and is low when writing data to the front panel. 3-state buffer U32 drives 
the five address lines (FPAO-FPA4), and three control lines (FPE, L FPRD, and L 
FPSTB) associated with the Front Panel Bus. U32 is always enabled The front 
panel uses the address lines to select the source/destination of information on the 
data lines. The control lines manage the data flow. A more detailed functional 
description of these lines is provided in the A2 Front Panel Interface circuit 
description. 

Interrupt Logic and Status Buffer @ 

The Interrupt Logic and Status Buffer circuit performs the following functions: 

Multiplex the following interrupt request signals onto the microprocessor 
maskable interrupt request control input, L IRQ (Low = Interrupt Request). 

L PIIRQ (Low = Plug-in Interrupt Request) 

L IBIRQ (Low = HP-IB Interrupt Request) 

L FPIRQ (Low = Front Panel Interrupt Request) L FPIRQ also goes 
active low when there is a L RTCIRQ (Low = Retrace Interrupt Request). 
So, there is no need to multiplex L RTCIRQ to develop a L IRQ input to 
the microprocessor. 

Buffer the L PINMI (Low = Plug-in Nonmaskable Interrupt) signal onto the 
microprocessor nonmaskable interrupt control input L NMI (Low = Non- 
maskable Interrupt). 

When addressed by the microprocessor, interface the following control lines 
onto the microprocessor data bus. 

8-48 
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Interrupt Requests: L RTCIRQ (LowRetrace Interrupt Request), L 
PIIRQ (LowPlug-in Interrupt Request), and L IBIRQ (LowHP-IB 
Interrupt Request) 

Flags: L PIFLG (LowPlug-in Flag), and L MFLG (LowMarker 
Flag) 

Power Supply Status: L PSF (LowPower Supply Failure), and L PST 
(LowPower Supply Overtemperature) 

LTEST (LovTest) :  When active (TP20 jumpered to ground), initiates 
Front Panel Bus self test Used if keyboard is not operational. 

Interrupt Logic. Quad Schmitt Trigger NAND gate U34 multiplexes several 
interrupt requests onto the microprocessor interrupt request control input (L IRQ). 
An active low microprocessor interrupt request (L IRQ) is generated any time one 
of the interrupt request inputs to U34 is active low. If the microprocessor is enabled 
to accept interrupts, the microprocessor completes the instruction it is executing, 
then jumps to the Interrupt Service Routine stored in ROM. The interrupt requests 
may be disabled by grounding TP21, IRQE (High=Interrupt Request Enable). 
This forces the U34C output (L IRQ) high (not active) regardless of the state of the 
interrupt requests. 

Schmitt trigger NAND gates U4C and U4D shape and buffer the L PINMI 
(LowPlug-in Nonmaskable Interrupt) control line onto the microprocessor 
nonmaskable interrupt control input, L NMI. When L PINMI is active low, L NMI 
is active low, causing the microprocessor (after the current instruction is executed) 
to jump to the Interrupt Service Routine stored in ROM. This interrupt can not be 
masked, so the microprocessor always responds to an active L PINMI. L PrNMl 
can be disabled by grounding TP16, NMIE (Nonmaskable Interrupt Enable). This 
forces U4D pin 13 low, causing U4D pin 11 high (not active) regardless of the state 
of L PrNMI. 

Status Buffer. 3-state buffer U20 buffers and inverts the plug-in and marker flags, 
power supply status lines, the L TEST control line, and all but one of the interrupt 
requests onto the microprocessor data bus. The combination of these lines is called 
the status byte. When active low, the L SBE (LovSta tus  Buffer Enable) control 
line from the Address Decoder enables the status byte onto the data bus. L SBE is 
active low for address locations 1000 through 17FF. The microprocessor periodi- 
cally reads the status byte during program execution to check the status of the two 
power supply status control lines, as well as the plug-in and marker flags. If either of 
the power supply status lines is active low for a certain period, the microprocessor 
briefly writes an error message to the front panel displays. The marker flag is 
monitored during the Instrument Preset and operator initiated self tests. The 
marker flag is active low when the marker circuits on the A4 Marker and Scaling 
assembly have passed the test routine. The plug-in flag is monitored during the 
program idle loop, and, when active low, indicates the plug-in requires a low 
priority of service (i.e. front panel update). 

The microprocessor also reads the status byte following an interrupt request The 
microprocessor uses the status byte to determine the source of the interrupt request. 
Note that L FPIRQ is not included in the status byte. If all other interrupt requests 
are not active, the microprocessor assumes L FPIRQ caused the interrupt request 
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The L TEST input is used for front panel troubleshooting and is active low when 
TP20 is grounded. If L TEST is active low when the microprocessor reads the status 
byte, the microprocessor jumps to the Front Panel Bus self test. For more details of 
this test refer to the troubleshooting section for the A2 Front Panel Interface. 

Self Test Error Code Indicator @ 
The Self Test Error Code Indicator circuit provides a passlfail indication for the 
tests in the Self Test Routine (STR). The STR is initiated by any of the following 
actions: 

Cycling the ac line power 

Pressing the front panel INSTR PRESET key. 

Programming the Instrument Preset function via HP-IB. 

Either of the first two actions cause the PWON (Power On) control line input to go 
low, which resets microprocessor U5 through U4A and U4B. This results in the 
microprocessor jumping to and executing the SelfTest Routine. The L RES output 
of U4A is also buffered through NAND gate U3A, and resets the Self Test counter 
U2A With all of the U2A outputs low, LEDs DS1 through DS4 are turned on. The 
indicator LEDs are binary weighted (8-4-2-1) with DSI being the Most 
Significant Bit (MSB). An LED that is turned on indicates a logical one (1). 

At the beginning of the Self Test Routine, the microprocessor ensures that the Self 
Test Counter is reset by setting L EAR (Low= Error Accumulator Reset) active low. 
The Self Test Counter remains reset until either a Self Test fails or all tests pass. If a 

, test fails, the microprocessor executes a set of instructions to increment the SelfTest 
I Counter with L EAC (Low = Error Accumulator Clock). The microprocessor then 

continues execution of the test routine for the failed test. The number of L EAC 
clock pulses generated is equal to 15 minus the test number. For example, if the 
Front Panel Bus test (Test number 6) fails, the number of L EAC transitions 
generated is nine (15 - 6). As a result, the Self Test Counter outputs represent the 
binary equivalent of nine and the LEDs indicate: 

DSl(MSB) = OFF DS2 = ON DS3 = ON DSqLSB) = OFF 

This indication is interpreted as a six (E006). If all tests pass, the Self Test Routine 
generates fifteen transitions of L EAC, resulting in all of the indicator LEDs being 
turned off. 

The Self Test Routine may also be initiated by programming the Instrument Preset 
function through HP-IB. Operation of the Self Test circuit is the same with the 
following exceptions. The microprocessor is "programmed" to reset instead of 
using the PWON control line, and SelfTest Counter U2A is reset only by the L EAR 
control line. 

PROM Board connector@ 

The PROM Board connector supplies five ROM enable lines (L ROMl through L 
ROM5) to the MA1 PROM board This connector is not used if masked ROMs are 
installed on the A3 Microprocessor (U9-U11 and U35). 

Supply ~ i l t e r i n ~ @  
The Supply Filtering circuit filters the supply voltages used by the A3 Micro- 
processor, and provides a protected + jV supply (VCCP) for RAM. For standard 
instruments, jumper W1 is connected across the collector-emitter of transistor Q6, 
and VCCp always tracks the level of the +jVF supply. For Option 001 (Nonvolatile 

Scans by ArtekMedia O 2006 



Model 8350A Service 

memory) instruments, jumper W1 is removed, and the circuit operates inone of two 
states. 

When ac line power is applied to the 8350A (LINE switch in ON position), 
transistors Q5 through Q7 are all biased on. Thus, VCCP approximately equals 
+5VF and the Option001 battery, BT1 (which connects to the circuit at P1-21, 
+5V BAT), charges through R18. 

When the 8350A ON/OFF switch is in the OFF position, transistors Q5 
through Q7 are all turned off, and the source for the VCCp supply is the Option 
001 battery, BT1. Thus the RAM is kept active when line power is disconnected. 

During the transition between battery-backup and internal power for the RAM, Q5 
through Q7 ensure that VCCp does not drop below the battery voltage. 

Instrument Bus ~ u f f e r  @ 

The Instrument Bus Buffer circuit interfaces the microprocessor address, data, and 
control lines onto the Instrument Bus, which is the main communication bus for 
the rest of the 8350A (except for the front panel circuits). U25 is a 3-state bi- 
directional buffer that provides the interface for the eight instrument data lines 
(IDO-ID7). Transfer of data through U25 is enabled when L IBE ( L o ~ I n s t r u -  
ment Bus Enable) is active low (Addresses 2000 through 5FFF). Direction of data 
flow is determined by the logic state of the microprocessor L WRITE control output 
(Low= Write, High=Read). 

3-state buffers U27 and U29 drive the thirteen address lines (L IAO through L IA12) 
and the L IRD (Low=Instrument Bus Read) control line associated with the 
Instrument Bus. The logic state of the address lines determine the source/ 
destination of the data transfer and the logic state of L IRD determines direction of 
data flow at the addressed device. U27 and U29 are enabled by the L IBE control 
line. 

3-state buffer U26 drives the remaining control lines associated with the Instrument 
bus, and is always enabled Table 8-20 lists these control lines, with definition and 
function description. All lines associated with the Instrument Bus (except I/OE3) 
are reverse-terminated by 100 ohm resistors to reduce ringing. 

- 

Table 8-20. Instrument Bus Control Signals 

8-5 1 

Scans by ArtekMedia O 2006 

Control 
Line 

L I/OCLK 

L I/OSTB 

I/OE 1 

I/OE2 

I/OE3 

PIROME 

Definition 

Low = 110 Clock 

Low = I/O Strobe 

I/O Enable 1 

I/O Enable 2 

I/O Enable 3 

Plug-in ROM Enable 

Function 

Timing Clock for the A8 HP-IB Interface 

Masrer Data enable pulse for Instrument Bus 

Enable line for A5 Sweep Gznerator and A8 
HP-IB Interface 

Enable line for RF Plug-in 

Enable line for A4 Scaling and Marker 

Enable line for RF Plug-in ROM 



Service Model 8350A 

TROUBLESHOOTING 

Since the A3 Microprocessor controls all functions in the 83504 a component 
failure on this board assembly generally disables the entire instrument. The most 
likely indications of an A3 Microprocessor component failure are as follows: 

Instrument Preset self test failure (Error codes E015 through E006) 

Front Panel Lock-up (Some or all the front panel lights are on; pushbuttons 
produce no response.) 

Flashing Lights (Front panel lights flash in a random or periodic fashion; 
pushbuttons will not function properly, but may have an effect) 

Partial Failure (The instrument works most of the time, but certain 
front-panel functions do not work) 

lnstrument Preset Self Test 

Begin troubleshooting by initiating the Instrument Preset self test, and checking 
the four LEDs mounted on top of the A3 Microprocessor for an error code. When 
INSTR PRESET is pressed, or when ac line power is initially turned on, the f0u.r 
LEDs should momentarily turn on; then, either an error code should be displayed, 
or the four LEDs should turn off (indicating the self test is complete). In addition to 
indicating which Self-Test failed the error code provides additional information 
about the tests that passed Any section of circuitry exercised by a test before the 
indicated failure code is very probably functioningproperly and can be eliminated 
from further troubleshooting procedures. Refer to the description of the Self-Tests 
in the General Troubleshooting section for details. 

A list of the error codes for the A3 Microprocessor follows below. 

NOTE 

In the event of a Front Panel failure, the four Front Panel 
SWEEP TRIGGER annunciators used to indicate errors-may 
display an incorrect error code, or none at all. Check the four 
LEOS on the A3 Microprocessor to be certain of the error 
code. Press and hold down the lnstrument Preset bunon to 
light ALL the LEDs and insure that none are burned out. 
Press lnstrument Preset several times to make sure the 
same error code appears each time. 

No LEDs turn on. Self Test not initiated; LEDs do not turn on when INSTR 
PRESET key is pressed. 

Check that the Power Supplies are functioning. Check that TP17 is at +5 Vdc and 
free of excessive digital noise. Power for the R4Ms is supplied by a special circuit 
(Q5, Q6, and Q7). In instruments with Option001 (nonvolatile memory), this circuit 
recharges the battery, and prevents it from discharging through the power supply 
when the power is off. Check pin 18 of the RAiis (U14, U15, U7, and U8) for slightly 
under 5 Vdc. Also make sure that pin 1 of U13 or U6 is at approximately 3.6 Vdc. 

Scans by Artekhledia O 2006 



Model 8350A Service 

Next, the Clock Generation block should be checked. The Clock Oscillator output 
(TP27) should be a 10.7 MHz square wave. The AVS (TP4) and IOS (TP10) lines are 
driven directly by U16, while the Phase 1 (TP2) and Phase 2 (TP1) lines are buffered 
by Clock Drivers Ql,Q3,Q2, and Q4. These four clock signals run at approximately 
823 kHz, completing one cycle for every thirteen cycles of the 10.7 MHz clock 
Typical wavef6rms can be found on the A3 schematic. 

Check the other control lines to the microprocessor. In normal operation, L RES 
(pin 40), L HALT (pin 2), L NMI (pin 6 or TP8), and VCC (pin 8) should all be at 5.0 
Vdc. If L NMI is low, it can be forced back high by grounding TP16. If the 
microprocessor then functions properly, troubleshoot the interrupt circuitry. In 
normal operation, L IRQ will show periodic interrupts from the Front Panel at 
roughly 1370 Hz, plus occasional End-of-Sweep interrupts. 

E 0 1 5  Microprocessor. All of the Error Code LEDs turn on if the micro- 
processor cannot execute the first ( W M )  Self-Test. This can be caused by one or 
more of several different failures. These include malfunctioning of the micro- 
processor itself. a failure in ROM1,2 (Addresses COO0 to FFFF) containing the Self- 
Test software or its enable line, or a failure in the Address or Data Busses. In most 
cases, the Free Run Test must be performed to isolate the failure. 

E 0 1 4 ,  E 0 1 3 ,  E012 ,  E O l  1 RAM. These codes indicate a failure in RAM 
according to Table 8-2 1. 

Table 8-21. RAM Error Codes . - -  - -  

Error 
Code 

E014 

E013 

E012 

The RAM Test checks every bit of every RAM address location for both read and 
write capability. The microprocessor steps through each location, reads its 
contents, writes the complement, and reads it back These two words are then 
checked to assure that the complement was indeed written into RAM and read 
back Finally, the original contents of the locations are restored If an error occurs, 
the microprocessor determines if the most significant bits (D4-D7) or least 
significant bits (DO-D3) caused the error, and displays the appropriate error 
code.When a RAM failure is detected,the microprocessor jumps immediately to the 
beginning of the RAM test and starts over. 

EOll  

Error codes E014 through E011 occur if a RAM cell is locked high or low, or if the 
RAM'S write capability is lost However, this error also occurs if the RAIM Control 
section or L WRITE line are malfunctioning. It is especially important that L 
RAME1, L RAME2, and the L WRITE be checked for activity, since a failure in the 
Address Decoder could cause a RAM error code. For example, if the error code 
indicates a failure in U7 or U8, there should at least be a short pulse in L RAME2 to 
check the first cell. If there is not, the problem is probably not in the RAM at all, but 
in the Address Decoder. The Free Run Test can be employed to check the Address 
Decoder outputs appropriate to RAM. 

L RAME 1 

L RAME 1 

L M E 2  

Also bear in mind that RAM has a power supply distinct from the 5.0 V supplies. 

RAM Enable 
Line 

- 

L WME2 
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0400-07FF 

0400-07 FF 

0000-03 F F 

Address 
(Hexidecimal) 

0000-03FF 

Data 
Lines 

D4-D7 

DO-D3 

D4- D7 

U15 

U14 

U8 

DO-D3 U7 
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E010, E009, E008, E007 ROM. These codes indicate ROM failures as 
follows: 

EOlO - ROM 5 (6000-7FFF) - U10 
E009 - ROM 4 (8000-9FFF) - U35 
E008 - ROM 3 (A000- BFFF) - U11 
E007 - ROM 1,2 (C000-FFFF) - U9 

The ROM Test adds together all 8K bytes in each ROM, ignores the overflow, and 
compares the result against a checksum stored in a single location. Ifthe checksum 
for any ROM doesn't agree. the program jumps immediately back to test the first 
ROM again, and does not test the remaining ROM. 

The error code isolates the problem down to the individual ROM. However, a 
failure in the 8K Select section of the Address Decoder could also cause the error, so 
the enabling lines (L ROME1,2 through L ROME5) should also be checked using 
the Free Run Test 

E006 Front Panel Bus. This error code usually indicates a failure in the A2 
Front Panel Interface or A1 Front Panel assemblies. A description of the test can be 
found in the service section for those assemblies. However, it is possible that a 
failure in one of the Front Panel Bus Buffers (U22 or U32) can cause this error code. 
U32 is an inverting buffer that is always enabled; therefore, the output of each 
buffer should be the complement of its input. 

U22 is a 3-state bi-directional buffer. Check the L WRITE (TPS) and L FPE (TP6) 
lines for activity, and ensure that identical data appears on both the input and 
output sides of the buffer when the L FPE is active low. 

The Free Run Test can be used to checkFront Panel Bus problems related to theA3 
Microprocessor. Refer to the Address Decoder and Front Panel Bus sections of the 
Free Run Test description. 

E 0 0 5  Instrument Bus. This error code indicates a problem in the Instrument 
Bus, using the Self-Test hardware located on the A8 HP-IB Interface assembly. A 
full description of the test is contained in the service section for that assembly. 
However, the error code could also be produced by faulty Instrument Bus buffers 
on the A3 Microprocessor. 

U26 is an inverting buffer that is always enabled; hence, inputs and outputs should 
be complements of each other. 

U27 and U28 are inverting 3-state buffers. When enabled by L IBE, outputs should 
be complements of the inputs. 

U25 is a bi-directional3-state buffer enabled by L IBE and controlled by L WRITE. 
When enabled, inputs and outputs should be identical. 

The Free Run Test can again be employed to isolate Instrument Bus errors traced 
back to the A3 Board. Refer to the Address Decoder and Instrument Bus sections of 
the Free Run Test description. 

Free Run Test 

The "Free Run Test" verifies the microprocessor U j  itself, provided the power 
supplies. power-on circuits. and clock circuits are functioning properly. This mode 
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of testing is also useful for checking the Address Decoder, the Address and Data 
Busses, and ROM. 

The "Free Run Test" is initiated by setting the eight sections of S1 open, and 
connecting a jumper from L DSA (TP9) to GND (TP14). This isolates the 
microprocessor from the Data Bus, so that the program codes from ROM during 
normal operation have no effect. Instead, the command "Clear Register B" is 
continuously delivered to ,and executed by, the microprocessor. In this free-run 
mode, the microprocessor repetitively cycles through every address location (0000 
to FFFF) in sequence. 

Address Bus. Since the microprocessor increments through all the address 
locations in binary sequence, the fifteen address lines should show a "divide by 
two" relationship. The A0 line (least significant bit) toggles at half the rate of the 
Phase 1 and Phase 2 clocks. A1 toggles at half the rate of AO, A2 at half that, and so 
on to A15 (the most significant bit) which has a period of approximately 160 ms. 
Check each line for activity. Any line locked high or low could be caused by a faulty 
microprocessor output, shorted or opened bus lines, or a faulty input at an address 
line termination. If the "divide by two" relationship between two adjacent lines is 
not observed, these lines may be shorted together. 

Address Decoding. As the address lines are sequenced through their range. the 
various I10 Ports. RAMS, and ROMs are selected in turn by the Address Decoder 
circuitry. The proper location and duration of these pulses in relation to the A1 5 
line is shown in the Free Run Test Timing Diagram. These can be checked on a 
dual-trace oscilloscope by using a 20 msldiv sweep speed while triggering off the 
falling edge of the A15 line. TP12 has been provided to disable the VMA line 
controlling the Address Decoder. When TP12 is connected to Ground (TP14), all 
the enabling outputs from the Address Decoder should go high. 

Data Bus. Since every possible VO port and memory location is addressed while 
the microprocessor is in the free run mode, each of the data lines (DO through D7) 
should show some activity. TP12 can be connected to GND to disable all ROM. 
RAM, and 110 outputs. In this condition, none of the 3-state drivers are enabled 
and the Data Bus can be driven by an outside source. L A10 (TP11) is a convenient 
square-wave source while the microprocessor is in the Free Run Test. Connect 
TP 12 to TP14 (DIG GND), and drive each of the data lines (DO through D7) in turn 
at 53 with a jumper from TP11. Checkeach line at one of the Data Bus terminations 
(e.g. U22 or U25) for the L A10 signal. Also check all other data lines for adjacent 
shorts. 

Front Panel Bus. The Front Panel bus is controlled by two buffers on the A3 
Board. U32 is a uni-directional inverting buffer that is always enabled to pass five 
address lines and three control signals. In the Free Run Mode. the addresses cycle 
in binary sequence. so the "divide-by-two" sequence should be observed continu- 
ously on L FPAO through L FPA4. FPE should show occasional bursts of activity, 
being an inverted version of L FPE shown in the Address Decoder Timing 
Diagram. L FPRD should remain in the low (read) state. and L FPSTB should 
strobe at roughly 823 kHz. 

U22 is a bi-directional3-state buffer passing 8 bits of data. In the Free Run  mode, 
this buffer is periodically enabled by L FPE to read in data. (Refer to the Free Run 
Test Timing Diagram.) Data is never written. since L WRITE stays high. The 
buffers can be easily tested by using L A10 (TP11) as an artificial source of data 
during Free Run. Pull the A2 Board out of the Motherboard to disconnect its data 
drivers. Connect TP11 to one of the Front Panel data lines (FPDO-FPD7); the 
extender board pins are convenient. Trigger the oscilloscope off L FPE, and 
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Service Model 8350A 

observe the corresponding data line on the microprocessor side using the Data Bus 
test pins. The L A10 signal should pass through the buffer only when L FPE goes 
low and at no other times. Check all data lines for adjacent shorts. 

Instrument Bus. The Instrument Bus terminations on the A3 Board include 
four buffers: one for data, two for addressing, and one for control. 

U26 is always enabled and passes six inverted control signals. In the Free Run 
Mode, L IIOCLKshould run at 823 kHz. L IIOSTB should run at the same rate, but 
in bursts corresponding L IBE going low. The others - IIOE1, VOE2, IlOE3, and 
PIROME - are inverted versions of the signals shown by the Free Run Test 
Timing Diagram. 

U27 and U29 pass thirteen inverted address lines, plus L WRITE. to the Instrument 
Bus when L IBE is low. In the Free Run Mode, the address lines should show the 
usual "divide-by-two" relationship, but only when L IBE is active low. L IRD 
should remain low, since the microprocessor only reads during Free Run. 

U25 is a bi-directional 3-state buffer also enabled by L IBE. The buffer is easily 
checked during Free Run. Remove the A4, A5, and A8 Assemblies from the 
Motherboard and remove the RF Plug-in. Connect L A10 (TP11) to the data line in 
question on the Instrument Bus side. By triggering off the L IBE line, the L A10 
signal should be observed on the corresponding test point of the Data Bus when 
U25 is enabled. (Note that data is only read in.) Check all lines to eliminate the 
possibility of adjacent shorts. 
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A3A1 PROM BOARD CIRCUIT DESCRIPTION direction of the buffer, and is always high to read data out of PROM. 

TROUBLESHOOTING 

E007 through E010. Problem is with a specif 
Table 8-23 to determine control lines and PROn 
Check for activity on these control lines. If an LE 
problem towards the A3 Microprocessor. If all tk 
problem is most likely the PROM. 

The A3A1 PROM Board stores the program software and constants used by the A3 
Microprocessor. The board is mounted on the A3 Microprocessor Board, and 
directly substitutes for the ROM on the A3 Microprocessor. Connections for the 
address inputs (A0 through A12) and data outputs (DO through D7) are made 
through A3AlW1, which connects to the A3U11 ROM socket on the A3 Micro- 
processor. The control line connections are made through A3A1 W2 to A3J5. 

The program stored in PROM is tested with a "checksum" routine at initial power 
on or whenever the INSTR PRESET key is pressed. Error codes E007 through 
EOlO indicate a problem in a specific section of memory. See Table 8-23 for 
memory locations of each error code. Since the "check sum" test is repeated if an 
error code is generated, the PROM board can be checked without initiating any 
further self test. Error code E015 may be generated if the PROM board can not be 
accessed to initiate the Self Test routine. Determine error code from the four LEDs 
on the A3 Microprocessor and troubleshoot as follows. 

If the problem is isolated to a PROM, the A3A1 PRI 
with a set of masked ROMs on the A3 Microproce 

Address Bus Buffers @ Table 8-23. A3Al PROM Addres 

ROM PROM 1 E::: I 8k Biock 1 1 ( I k  Block 
Thirteen address lines (A0 through A12) are provided by the A3 Microprocessor 
Board to the A3A1 PROM Board through A3AlW1. These are buffered by a pair of 
3-state buffers. U19 and U20. These buffers are always enabled, and continuously 
provide the PROM address signals (PA0 through PA12) to the Chip Select 
Decoding and PROM circuits. 

NOTE 
If the problem is isolated to a faulty PROM, order a set of four 
masked ROMs (A3U9-11 and U35) and install them on the 
A3 Microprocessor. Contact your nearest Hewlett-Packard 
sales or service office, or check the lates yellow Manual 
Changes Supplement for the H P Part Number of the masked 
ROM set. 

6000-67FF 
6800-6FFF 
7000-77FF 
7800-7 FFF 

8000-87FF 
8800-8FFF 
9000-97FF 
9800-9FFF 

Chip Select Decoder @ 

The Chip Select circuits decode the five ROM Enable lines (LROMl through 
LROM5) with address lines PA1 1 and PA12 to provide the eighteen PROM Enable 
lines (LEN1 through LEN18). These lines select the appropriate PROM for 
suppling data to the data bus. U28, U29, and U30 are two-to-four decoders with 
inverted outputs. Each decoder is enabled by one of the ROM Enable lines. In 
effect, the 8k blocks of address decoded by the A3 Address Decoding circuit is 
further broken down into 2k blocks for the PROMs. (See Table 8-23. ) The memory 
space decoding is straightforward with the exception of the 8k blockcorresponding 
to LROMl. Out of 8k of memory space, only addresses F800 through FFFF (U304 
pin 7) are utilized. These addresses, plus addresses D8OO through DFFF (U29B. pin 
9), are ORed together through jumper El  at U31B and enable the same PROM 
(U18). LEN16 and LEN17 are decoded and buffered, but are not used in the PROM 
circuit. 

E015. The A3 Microprocessor is not able to access program stored in PROM. 
Problem could be on A3 or A3A1. Check the +5V power supplies at TP2 and TP7. 
Initiate theUFree Run" test described in theA3 Troubleshooting section(0pen data 
lines with switch A3S1 and jumper A3TP9 to ground). Check that L MEMEN 
(A3AlTP6) and L NORM (A3AlTP4) are low, and that READ (A3AlTP3) is high. 
Check address and data lines on A3A1 for activity. Check each of the following 
control lines for activity: 

L ROM 1 (U32-1) 
7 

7 

L ROM 2 (U32-2) 
Chip Select Buffers @ 

C000-DFFF 

E000-EFFF L ROM 3 (U32-3) 
The Chip Select Buffers consist of dual-input Exclusive-OR gates, U23, U24, U25, 
U26, and U27. Each PROM Enable line is exclusive ORed with the L NORM 
control line from W2Pl. This line is normally low, passing the PROM Enable 
signals from the Chip Select Decoding circuit through the Chip Select Buffers to 
the PROMs. 

LROM2 

LROMl 

L ROM 5 (U32-5) 

C000-C7FF 
C800-CFFF 
D000-D7FF 
D800-DFFF 

E000-E7FF 

*U16 and U17 are not loaded. U18 is enabled by addrc 
the F800-FFF blocks. Refer to the text under "Chip 
description. 

L DBE (TP5) 
PROMs @ 

Check PROM data lines as follows: 
The PROM circuit consists of sixteen 2k x 8 PROM packages. (The spaces for U16 
and U17 are not loaded.) All sixteen are connected with parallel address inputs and 
data outputs. The PROM Enable lines (LENx) select only one PROM to be active 
at a time. The MEM EN (Memory Enable) control line is always high, allowing the 
PROM Enable lines to determine which PROM is being read while the others are 
inactive. 

1. Initiate Free Run test (See A3 Microprocessor troubleshooting information.) 

2. Jumper A3AlTP8 to ground. 

3. Jumper A3TP11 to one of the PROM data lines (i.e. PDO at A3AlU1 pin 9). 

Data Bus Buffer @ 4. Externally trigger oscilloscope on the low transition of L DBE (A3AlTP5). 

The eight data lines (PDO through PD7) are buffered by bi-directional tri-state 
buffer (U21) before being fed to the Microprocessor Data Bus via WlP1. 
Combinational logic (U32 and U3 1 C) ensures that the buffer is active only when at 
least one of the ROM Enable lines (LROMx) is low. The READ line controls the 

5. Check respective data line at A3J3 for activity coincident with active low L 
DBE. 

6. Check all other data lines at A3J3 for shorts. 
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id data out of PROM. 

lecksum" routine at initial power 
essed. Error codes E007 through 
of memory. See Table 8-23 for 

'check sum" test is repeated if an 
e checked without initiating any 
:d if the PROM board can not be 
ne error code from the four LEDs 
follows. 

OM, order a set of four 
nd install them on the 
rest Hewlett- Packard 
lates yellow Manual 
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access program stored in PROM. 
V power supplies at TP2 and TP7. 
oubleshooting section (Open data 
ground). Check that L MEMEN 
~d that READ (A3AlTP3) is high. 
vity. Check each of the following 

sor troubleshooting information.) 

lines (i.e. PDO at A3AlU1 pin 9). 

transition of L DBE (A3AlTP5). 

vity coincident with active low L 

E007  through E010.  Problem is with a specific block of memory. Refer to 
Table 8-23 to determine control lines and PROM associated with error code. 
Check for activity on these control lines. If an LENx line is inactive, trace the 
problem towards the A3 Microprocessor. If all the LENx lines are active, the 
problem is most likely the PROM. 

If the problem is isolated to a PROM, the A3A1 PROM board should be replaced 
with a set of masked ROMs on the A3 Microprocessor. 

Table 8-23. A3Al PROM Address Decoding 

Figure 8-30. A 3 A l  PROM Assembly, Component Locations 
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Ref 
Desig 

U1 
U2 
U3 
U4 

U5 
U6 
U7 
U8 

U9 
U10 
U11 
U12 

U13 
U14 
U15 
U18* 

Not Used 
Not Used 
Not Used 
U18* 

- 

- - 
A3A1 

1 

*U16 and U17 are not loaded. U18 is enabled by addresses in either the D800-DFFF or 
the F800-FFF blocks. Refer to the text under "Chip Select Decoding" for a detailed 
description. 

- 
C19 

CIS 

P R O M  
2 k  Block 

6000-67FF 
6800-6FFF 
7000-77FF 
7800-7FFF 

8000-87FF 
8800-8FFF 
9000-97FF 
9800-9FFF 

A000-A7FF 
A800-AFFF 
B000-B7FF 
B800-BFFF 

C000-C7FF 
C800-CFFF 
MOO-D7FF 
D800-DFFF 

E000-E7FF 
E8OO-EFFF 
F000-F7FF 
F800-FFFF 

R O M  
Control 

LROMS 

LROM4 

LROM3 

LROM2 

LROM1 

Error 
Code 

10 

9 

8 

7 

7 

{' 

P R O M  
Control 

LEN1 
LEN2 
LEN3 
LEN4 

LEN5 
LEN6 
LEN7 
LEN8 

LEN9 
LEN10 
LEN1 1 
LEN12 

LEN1 3 
LEN14 
LEN1 5 
LENl6/LEN18 

LEN17 
Not Used 
Not Used 
LEN1 5/LEN18 

R O M  
8 k  Block 

6000-7 FFF 

8000-9FFF 

A000-BFFF 

C000-DFFF 

€000-EFFF 
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Figtrre 8-36. A3  Alicroprocessor. Corrlponcnt Locatiorzs 

NOTES 

1. THE FOLLOWING KEY ENTRIES PROVIDE FRONT PANEL ACCESS FOR A DATA WRITE/REAO 
OPERATION TO/FROM THE ADDRESSED LOCATION: 

FUNCTION KEY ENTRY 

*Hex Address Entry SHIFT 0 0 (enter hex address) 
Hex Data WRITE M2 (enter data: two hex digits) 
Hex Data READ M3 
Hex Data Rotation Write M4 
Hex Addressed Fast Read M5 

2. A3W1 IS NOT INSTALLED FOR OPTION 001 NONVOLATILE MEMORY 

3. +5VCCP ISTHE RAM POWER SUPPLY. FOR OPTION 001, THIS VOLTAGE IS MAINTAINED BY 
+5V BAT WHEN THE MAIN POWER IS TURNED OFF. 

4. I F  A3A1 PRCM BOARD IS MOUNTED ON A3,THE A3 ROMS ARE NOT INSTALLED AND THE 
PROM BOARD CONNECTIONS ARE THROUGH A3J5 AND THE SOCKET FOR A 3 U l l .  

"TO ADDRESS A DIFFERENT LOCATION, PRESS M I  AND ENTER THE NEW ADDRESS, OR 
USETHE INCREMENT KEYS 4- TO STEPTO THE NEW ADDRESS. 

GND DIG 
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FREE RUE TEST: 

SET 8 SECTIONS OF A3S1 OPEN 

JUMPER A3TP9 TO GROUND (A3TP14) 

TRIGGER OSCILLOSCOPE ON NEGATIVE EDGE OF A15 (A3J4-1) 

10.7 MHz 
CLOCK 

TP27 

L RAM 
U23-15 

L RAM E l  
TP15 

L RAM E2 
TP13 

L EAC 
U23-14 

L SBE 
U23-13 

I 

ADDRESS VALID 
I 
I 
I 

A0-  A15 
R/W, ETC. 

L FPE 
U23-12 AVS 

TP4 L IBE 
TP3 

L I10 E l  
U23-11 

I I 
I 
I 

I 
DATA VALID I 

I 

L I10 E3 
U23---9 

L EAR 
U23-7 

0 0 -  07 
(DATA OUTPUT FROM 

MICROPROCESSOR) 

L PI ROM E 
U24-13 

0 0 -  D7 
(DATA INPUT TO 

MICROPROCESSOR 
FROM I10 

TRI-STATE 
L ROM 5 
U24-12 

L ROM 4 
U24-11 

L ROM 3 
U24-10 

L ROM 2 
U24-9 

L ROM 1 
U24-7 

Figtire 8-2 7. A 3  Microprocessov R eadl Write Timing Diagrarn 
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Figure 8-30. A3A1 PROM Assembly, Component Locations 
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D Z ( 0 U T )  
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MEM EN 
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Figure 8-30A. A3Al PROM Assembly, Schematic Diagram 
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L EN 9 
.. 

I 
/ 

" 

L EN 10 
\ 10 u 

L EN I1 I 
L EN 12 
L EN 13 
L EN 14 
L EN 15 
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A4 SCALING AND MARKER ASSEMBLY, CIRCUIT DESCRIPTION 

The A4 Scaling and Marker assembly provides a scaled tuning voltage (VTUNE) to 
the RF Plug-in, and generates marker pulses for the five 8350A markers (MI 
through M5). A + 10V Reference supply provides an accurate reference voltage for 
all Digital-to-Analog Converters (DACs) in the 8350k The Address Decoder and 
Data Buffer provide the interface with the A3 Microprocessor. 

Scaling Circuits. The VTUNE output is the sum of the three following scaling 
DAC outputs. 

CW, CF Generation - The voltage at TP8 is proportional to CW frequency or 
the Center Frequency (CF) during swept operation. This output voltage is 
determined by data written into DAC U9 through data latches U15 and U17k 

Vernier - The output current at TP9 is proportional to front panel VERNIER 
control. This control provides fine adjustment of CW, CF frequency. Data is 
written to DAC U10 through data latch U16. 

AF Generation - The output voltage at TP6 is proportional to the frequency 
range swept (i.e. For a 2 GHz to 3 GHz sweep, AF is 1 GHz.) The 0 to +10V 
sweep ramp (VSW1) at TP1 is scaled by DAC U7 according to data written into 
data latches U13 and U14. Analog switch U8NBIC provides further scaling 
according to the ratio of AF sweep to full band sweep. 

Marker Circuits. The Marker circuits generate a pulse corresponding to each 
selected marker frequency. A pulse is also generated corresponding to the active 
marker, that is, the marker whose key annunciator is blinking. 

For each marker, two data bytes are neccessary from the A3 Microprocessor to 
generate one marker pulse; one byte corresponding to the beginning of marker, and 
one byte corresponding to end of marker. Therefore, to generate five separate 
markers, a total of ten bytes are required. One additional byte, the marker 
terminator byte, is required to ensure that no more than five marker pulses are 
generated. 

The marker counter in the Marker Counter and Active Marker Comparator is used 
to select the address locations of Marker RAM. The ten marker bytes plus the 
marker terminator byte are stored in the Marker RAM. The marker bytes are stored 
in frequency order, not the number order as they are designated on the front panel. 
The leading edge marker byte for the lowest frequency marker is stored in the 
lowest RAM address location (hexadecimal 0), followed by the trailing edge byte in 
the next higher RAM address location (hexadecimal 1). The marker terminator 

I 

byte is stored in RAM address location hexadecimal A (following the trailing edge 
I 

of the fifth marker). Refer to Table 8-24 for the RAM address mapping. 1 
1 
I 

The marker bytes are the digital inputs which program the Marker DAC. During 
the sweep, the output from the Marker DAC is compared to a current developed 1 
from VRAMP in the Comparator and Marker Pulse Generator. From two bytes of I 
information, one marker pulse (L MK) is developed at TP18. Feedback from the 1 
Comparator and Marker Pulse Generator is provided to increment the marker 
counter in the Marker Counter and Active Marker Comparator. I 

i. 

To determine the active marker, the microprocessor compares the output of the 
Marker Counter to the known RAM address of the active marker stored in data 
latch U17B. The LAMK, low active marker pulse is generated when the marker 
counter output equals the active marker address. 

Table 8-24. Marker RAM Memory Map 

Data Buffer @ 

Data Information 

Data buffer U25 is a 3state buffer that is always enabled and buffers the Instrument 
data bus lines D&D7 on the A4 Scaling and Marker Assembly. Since data is only 
written to (not read from) the A4 assembly, U25 only passes data in one direction. 

9 

A 
* 

Address Decoder @ 

Trailing edge of fifth marker 
(Highest Frequency Marker) 

Marker Terminator (FF) 

The A4 assembly uses address locations 3000H through 3007H. When the 
instrument bus contains a valid address for this assembly, 3-to-8 decoder U20 
decodes the address to determine which device on the A4 assembly is addressed by 
the A3 Microprocessor. 

3-state buffer U26 buffers the VOE3, L IRD, VOSTB, and instrument address bus 
lines L IAO through L IA2. Three-to-eight decoder U20 is enabled by L IlOE3, L 
WRITE, and L IIOSTB. U20 decodes address lines LIAO through L IA2 and 
generates the low active chip select signals (LEN1-LEN7) for theA4 assembly. See 
Table 8-25 for an index of the address decoding. 

CW, CF Generation @ 

The CW, CF Generation circuit generates 
selected CW frequency or the center frequen 

The A3 Microprocessor writes on the Instrum 

required to load the DAC. Data flip-flops U1 
instrument data bus when clocked by LEN2 

the +10V VREF input. Operational amp1 
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Data Information 

(Highest Frequency Marker) 

Table 8-25. Scaling and Marker Address Decoding 

/ 3000 1 U20, U26 I U l 6  1 WRITE I Address data latch for 
Vernier DAC UIO. I 

Address Decoder 
(Hexadecimal) Components 

I Address I 

1 3001 1 U20, U26 I U15 I WRITE I Address data latch for lower 
8 bits of CW, CF DAC U9. 

Components 
Addressed Description 

upper 4 bits of CW, CF DAC I 3W2 I U20vU26  I I WRITE I U9, and Active Marker I 
I I 1 I 

I I I I I 

Comparator U22. 

I I 

Address data latch for lower 1 3003 1 U20' U26 I I I 8 bits of AF DAC U7. 

I Address data latch for 

I Gate U27C 
I I I I I 3005 1 U20, U26 

Preset Marker Counter U21 I u21 I 1 to data input valor. 

3006 

CW, CF Generation @ 

3007 

Data Buffer @ 

U20, U26 

Data buffer U25 is a 3state buffer that is always enabled and bulfers the Instrument 
data bus lines D&D7 on the A4 Scaling and Marker Assembly. Since data is only 
written to (not read from) the A4 assembly, U25 only passes data in one direction. 

U20, U26 

Address Decoder @ 

U21, U18, U23 

Not Used 

I The A4 assembly uses address locations 3000H through 3007H. When the 
instrument bus contains a valid address for this assembly, 3-to-8 decoder U20 

I 
I 

decodes the address to determine which device on the A4 assembly is addressed by 

I 
the A3 Microprocessor. 

I 

I 3-state buffer U26 buffers the VOE3, L IRD, IIOSTB, and instrument address bus 

1 
lines L IAO through L 1/12. Three-to-eight decoder U20 is enabled by L I/OE3, L 
WRITE, and L IIOSTB. U20 decodes address lines LLAO through L IA2 and 

I generates the low active chip select signals (LEN1 -LEN7) for the A4 assembly. See 
Table 8-25 for an index of the address decoding. 

WRITE 

The CW, CF Generation circuit generates a voltage at TP8 proportional to the 
selected CW frequency or the center frequency (CF) of a swept frequency setting. 

WRITE 

Decrement Marker Counter 
by one count. Address 

Marker RAM U18, U23. 

The A3 Microprocessor writes on the Instrument data bus the digital equivalent of 
the CW or CF frequency. Since U9 is a 12-bit DAC, two write operations are 
required to load the DAC. Data flip-flops U15 and U17A latch the data from the 
instrument data bus when clocked by LEN2 and LEN3 respectively. This data is 
applied to the inputs of digital to analog converter (DAC) U9. U9 is basically a 
programmable current sour&, with the maximum current available determined by 
the +10V VREF input. Operational amplifier U3 provides current-to-voltage 
conversion w t h  ~ t s  feedback resistor internal to U9. The DAC current output, and 
therefore the voltage at TP8, is directly proportional to VREF and the digital value 
loaded. The output is applied through resistor R40 to the summing junction, U4 pin 
2. CW adjustment R27 sets the gain for the CW signal. 

Address data latch for upper 
2 bits of AF DAC U7, 

Scaling Switch U8A, B, C, 
Self Test Switch USD, and 

MARKER DISABLE 



AF Generation @ 

The AF Generation circuit generates the scaled ramp portion of the tuning voltage 
for all swept frequency modes. TheA3 Microprocessor sends out on the instrument 
data bus the digital equivalent of the swept frequency setting. Data flip-flops U13 
and U14 latch the data when clocked by LEN4 and LEN5 respectively. 

VSW1, is a OV to + 10V ramp from the A5 Sweep Generator Assembly. Operational 
amplifier U6 offsets and amplifies the VSWl input to provide a - 10V to + 10V ramp 
output. Potentiometer R2 provides an offset adjustment for the ramp output. This 
-lOV to + 10V ramp is applied to DAC U7 as the reference voltage (VREF). Since 
VREF is proportional to the sweep ramp, the digital data loaded scales the ramp 
output at TP3 to provide a ramp proportional to the swept frequency range. 

Over wide sweep widths the inverted scaled output of Ul is selected by switch U8A 
and applied to the noninverting input of U2. For narrower sweep widths the output 
of U1 is applied through divider network R14, R15, R16 (divide by eight) or R17, 
R18, R19 (divide by 64) to provide greater resolution. The switching occurs when 
the swept frequency range is 1/8 or 1/64 of the RF Plug-in band. U8 selects the 
appropriate scaled AF signal. Data lines D2 through D4 (DA210 through DA212) 
are latched by U14 and control the switch settings of U8. 

The selected AF signal is applied to buffer U2 and is sent to the summing junction 
via R36, R50, and R25. AF1 potentiometer R25 sets the AF gain, R15 (AF2) and R18 
(AF3) adjust the divide ratio for the higher resolution settings (narrow sweeps). 

Vernier @ 

The Vernier DAC provides a symmetrical output corresponding to a vernier range 
of + 0.05% of the frequency range of the RF Plug-in. 

The A3 Microprocessor writes on the Instrument data bus the digital equivalent of 
the CW vernier setting on the front panel ofthe 8350A. This data is latched into U16 
when clocked by LEN1. The data is applied to the digital inputs of DAC U10. 

+10 VREF is applied through R10 to pin 14 of DAC UlO. This voltage is converted 
into a current internal to U10 and is scaled according to the digital inputs. The 
resultant current is then applied through a current divider comprised of R24, R23, 
and R22 to the summing junction, U4 pin 2. R22 (VERNIER) adjusts the vernier 
gain, and R44 adjusts the CW offset. The DAC is set to midrange when the Vernier 
setting is zero. 

Summing Amplifier @ 

The outputs from the three scaling DACs are summed together at the summing 
junction, U4 pin 2. This combined signal is inverted through U4 and becomes 
VTUNE. CR1 and VR1 are utilized as protection diodes to prevent VTUNE from 
going beyond + 1 1.0 volts or lower than -0.6 volts. VTUNE exits the assembly via J1 
and is sent to the plug-in connector 53 via cable W3. VTUNE is also supplied to the 
Comparator and marker Pulse Generator through the Self Test switch (U8D) 
during the Tuning Voltage versus Marker self-test. 
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Model 8350A 

Self Test @ 

The Tuning Voltage versus Marker DAC self test is initiated at initial power on. 
during instrurnent preset. or when SHIFT 1 0 is entered. During this test SELF 
TEST ENABLE from the AF Generation circuit goes high engaging switch U8D. 
The output from the summimg amplifier U4 is compared to the output from the 
Marker DAC at pin 3 of U11. When the value of the combined outputs crosses zero 
volts, U11 pin 7 goes low. This signal is buffered through U27B and is sent to t h e m  
LVicroprocessor as LMFLG (Low=Marker Flag). If the microprocessor does not 
receive the LMFLG signal during power on or instrument preset, error message 
E003 is displayed on the front panel. 

+10V Reference @ 

+ 10VREF is applied through R35 to three parallel resistor Zener diode networks, 
R56 VR5, R57 VR6 R5S VR7. This reduces the noise on the +6.2 volt signal applied 
to the noninverting input of operational amplifier Uj. Feedback is provided 
through Q1, R13 and R59. R59 sets the gain for U5, and is adjusted for + 10 volts at 
TP14. QI provides current drive capability for the + 10 volt supply. + 15%T through 
R7 and R35 provides initial start-up bias. 

Marker Circuits 

The Marker circuits produce a Low lMarker pulse (L MK) and Marker Flag (L 
MFLG) output for each marker. LMFLG is used only for Self tests.During sweep 
retrace. t h e m  Microprocessor loads the Marker R"rM with two data bytes for each 
marker position. The Marker RAiM addressing is controlled by Marker Counter 
U21. At the beginning of each forward sweep, Marker Counter U21 is preset to zero 
to access the data for the leading edge of the lowest frequency marker. This data 
byte is used to program Marker DAC U12. Marker Comparator U11 compares the 
DAC output with the sweep ramp voltage (VRitMP), and generates a low output 
when they are equal. The Marker counter is incremented and the Marker DAC 
output is increased to correspond with the marker trailing edge position. This 
results in Marker Comparator output being reset high, and enable the detection of 
the marker trailing cdge. 

Marker Load Cycle. Two enable lines are used during the load cycle. LEK6 
which presets LMarker Counter U21. and LEN7 which enables the writing of data to 
the Marker RAM, and decrements the marker counter. The following sequence 
occurs during every sweep retrace. 

NOTE 

The Marker R A M  data output is the complement of its data 
input. For example, to obtain all high outputs (hexadecimal 
FF), all data inputs must be low (hexadecimal 0 0) .  

The A3 Microprocessor writes on Instrument Bus data lines DO through D3 the 
hexadecimal value X LEN6 is set low and this value is loaded into Marker Counter 
UZI. This value appears at the counter output and addresses LMarker RX;M location 
A (hexadecimai). The A3 LMicroprocessor then writes on the Instrument Bus data 
lines DO through D7 the marker terminator byte. LEN7 is set low. and the 
terminator byte is written to the  marker Utl (hexadecmical0 0 is loaded so that 
the RAiM data output will be hexadecimal FF). LEN7 simultaneously decrements 
the Marker Counter U21 to address the next lower RLV1 address (9). The .U 
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Microprocessor writes on  the Instrument Bus data lines DO through D7 the value of 
marker trailing edge for the highest frequency marker. LEN7 is set low and this 
value is stored in RXM location nine. The iMarker Counter output is decremented 
by one. and the microprocessor writes the leading edge of the highest frequency 
marker into R k i  location eight. The cycle continues until the trailing and leading 
edges for all five markers are loaded into RAM. The microprocessor then presets 
the Marker Counter-to zero for the start of sweep. Refer to Table 8-24 for the RAIM 
loading diagram. 

Marker Pulse Generation. Marker DAC U12 operates as a current sink with 
the maximum current limit determined by the +lOV VREF input. The output 
current is scaled by the data loaded. + 10VREF is connected through R45. W7. and 
W 8  to the +VREF input of C'l?. Since the Marker Counter is preset to zero. the 
resultant current at the DAC output is equivalent to the leading edge of the lowest 
frequency marker. 

This signal is compared to the current developed by VRAMP across R3 1 and R46 at 
the inverting input of comparator U l l .  When the value at U11 pin 3 crosses zero, 
U11 pin 7 switches low. C36 delays VRitVlP to equalize the delay of the sweep ramp 
generated in the A F  Generation circuit. CRS and CR4 are protection diodes for 
U11. C31 and R33 provide ac hysteresis to ensure a clean rapid transition from 
comparator U11. 

A negative transition at U1 1 pin 7 triggers monostable multivibrator CT19B. It's 
output (a ten microsecond pulse determined by R48 and C42) appears at TP17 and 
clocks U24A pin 6 low. This is the beginning of the marker pulse L MK The 
inverted output of U19B is used to trigger U19A. The output from U19A (a one 
microsecond pulse determined by R33 and C18) is buffered through U27A and fed 
back to increment the marker counter U21. 

With the counter output incremented by one, the M M  address is incremented, and 
the data byte corresponding to the marker trailing edge for the lowest frequency 
marker is output by the lMarker FbGiI. The DAC is programmed to the new value, 
which is greater in value than the marker leading edge value. resulting in 
comparator U11 being reset. The output of the DAC is compared to the current 
developed by VRAItIP at the inverting input of comparator U1 I .  When the value at 
U11 pin 3 again crosses zero. C'11 output switches low. This causes U19B to trigger 
again. and its output at TP17 clocks U24X The L MK output cf U24A goes high 
ending the marker pulse. The inverted output of U19B triggers U19A agaln and its 
output is fed back to increment the Marker Counter again, which increments the 
Marker R41M address. This address contains the data byte'corresponding to the 
leading edge of the next marker. 

This cycle continues through all live markers. After the tifth marker pulse is 
generated, the marker counter is set to the hexadecimal value The FbGM is set to 
hexadecimal address X which contains the marker terminator byte. This termi- 
nator byte programs the ,Marker DAC to sink more current than can be provided 
from VRAMP. The input to comparator CT1 1 can not cross zero. This ensures that 
no more marker pulses are generated. 

The marker W l  is loaded with values for live markers during every sweep retrace. 
If fewer than five markers are selected on the front panel. the values loaded into 
FbGM for the unused markers is the same value as the marker terminator byte. 
Therefore marker pulses are only generated for each selected marker. The Marker 
Counter is reset to zero at the start of each sweep. 
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During retrace, LBP2 (Low=Blanking Pulse 2) is buffered through U27D and 
disables the marker pulse components U19A and B, U24A and B. During CW 
operation L MKR DISABLE is buffered through U27D and disables the marker 
pulse circuit. This ensures that no marker pulses are generated during retrace, CW 
operation or manual sweep. 

Active Marker. The active marker is determined as follows. During retrace, 
LEN3 clocks the active marker leading edge Marker RAM address into data latch 
U17B. During the sweep, comparator U22 compares the Marker Counter output 
with the active marker address latched in U17B. When the two values are equal, the 
U22 output goes high. When U24B is clocked for the marker leading edge the Low 
Active Marker (L AMK) output goes low. When the Marker Counter is incre- 
mented, the U22 output goes low. Therefore, when U24B is clocked for the marker 
trailing edge, the L AMK~output returns high. Refer to Figure 8-37 for timing 
relationship. 

MarkerAMode. When Marker A is selected on the front panel, one intensity 
or  amplitude marker is extended between the last two markers entered. The Marker 
A mode is strictly a function of data loaded in Marker Ram, and operation of the 
Marker circuits is identical to normal marker operation. 

Troubleshooting 

Component failures on the A4 Scaling and Marker Assembly may be classified as 
either an Instrument Bus failure, a Scaling failure, a Marker failure, or a Power 
Supply failure. If upon instrument preset error codes E005, E003, or E002 occur. a 
failed component may exist on this assembly. There are a total of seven self-tests 
available specifically for troubleshooting the A4 Scaling and Marker assembly. 
Two of these tests (Tuning Voltage versus Marker, and Sweep versus Marker) ................... are 
functional checks that are performed at initial power on or whenever :.WS:TR ....................... ., .......................... 
P-SEFj is pressed. Since these checks only check basic operation (not accuracy); 
the A4 Scaling and Marker assembly may have a component failure without 
generating an error code. Five operator initiated tests are available for checking the 
operation of each DAC circuit. By using the the Hex Data Write feature of the 
83.504 each DAC may also be individually addressed and loaded from the front 
panel, and monitored with an oscilloscope. The following troubleshooting infor- 
mation is organized by symptoms (error code or type of failure), with an 
explanation of applicable self tests and waveforms. 

Error Code E005 

Instrument Bus Test. Correct Instrument ................................................. Bus operation is checked during the 
Instrument Preset self tests. If the front panel I N ~ P R E S E T  is pressed and error 
code E004 or lower occurs, Instrument Bus operation is verified. If E005 occurs, 
perform an Instrument Preset self test with the A4 Scaling and Marker assembly 
removed (This removes the possibility of A4 causing an Instrument Bus error 
code.) If E005 still occurs, refer to the General Troubleshooting section with the 
Overall Troubleshooting Block diagram to isolate the problem to the assembly 
level. 

If, upon removal ofA4, E003 occurs ...................................................................... after Instrument Preset reinstall theA4 Scaling 
and Marker Assembly. Press H $ S & : ~ ~ $ $ E ~ .  If E005 reoccurs. the trouble is 
with A4U25 ........................ or A4U26. .......... :. ....... Set :. the 8350A into the repetitive Instrument Bus Self Test by 
pressing SEEET; :;:@ :9,, and checking the data, address and control inputs for 
activity, adjacent shorts and excessive loading. 
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Error Code E003 

Tuning Voltage vs. Marker Test. This test is performed upon Instrument 
Preset, and compares the output of the summing amplifier against the output of the 
Marker DAC; when both outputs are equal, a Marker Flag (L MFLG) is generated 
and sent to the A3 Microprocessor. 

The CW DAC is programmed so that its output at TP8 is -5 volts. The AF DAC is 
programmed so that its output at TP6 is a 0 to +jV rectangular waveform. The two 
signals are summed by Summing Amplifier U4 with the resultant f 2 . W  to +5V 
square wave at TP11. SelfTest switch U8D is closed to supply the W U N E  signal to 
the inverting input of marker comparator U11. 

Marker counter U2 1 is sequentially decremented via LEN7 thereby addressing 
different Marker RAM locations. The RAM is loaded with different values by the 
A3 Microprocessor. The RAM output programs Marker DAC U12. The Marker 
DAC output is summed with W U N E  at the inverting input of Marker Comparator 
U11. When the combined values of VI'UNE and Marker DAC output cross zero, 
the U11 output at T P l j  switches low. The pulse is buffered through U27B and sent 
to the A3 Microprocessor as LMFLG (Low=Marker Flag). Note that the marker 
outputs LMK and LAMK are disabled by L MARKER DISABLE at the U27D pin 
13 input. 

If error code E003 occurs, a problem exists on either the A5 Sweep Generator 
Assembly, or in the CW,CF Generation, AF Generation, Summing Amplifier, Self 
Test, Marker, or +I0 Volt Reference circuits. . . . . . ............. . . .  +.. Set . ... .. the .:: ..: ... :'A 8350A into the Tuning Voltage 
vs Marker repetitive self test by keying ::$j:>,Qj. Verify the + 10 Volt Reference 
supply at TP14. Verify that TP1 is at OV. If TP 1 is in error, a problem exists on the A5 
Sweep Generator Assembly. Refer to the troubleshooting procedure for the A5 
assembly. Check waveforms at TP1 1, TP12 and TP15 according to Figure 8-36. If a 
waveform is incorrect, - proceed as follows: 

TP11: Perform AF DAC and CW, CF DAC self tests. 

TP12: Verify switch U8D is closed. then proceed to Marker circuit 
troubleshooting. 

TP15: Trouble is with Marker Comparator. 

Error Code E002 

Sweep versus Marker Test. This test is performed upon Instrument Preset. 
and compares the Sweep voltage (VRAMP) from the A5 Sweep Generator 
Assembly against the output of the Marker DAC; when both signals are equal, a 
Marker Flag is generated and sent to the A3 Microprocessor. 

The Sweep DAC on the A5 Sweep Generator is programmed for a delayed stepped 
output, which can be monitored at A4TP13 (VRAMP). This signal is applied 
through R3 1 and R46 to the inverting input of Marker Comparator U11. 

Marker circuit operation is identical with the operation in the Tuning Voltage 
versus Marker self test, a n d  if it functions properly in this previous test should not 
cause an error code. 

If error code E002 occurs, a failure exists either in the A5 Sweep Generator or Self 
Test switch U8D on this assembly. Check Self Test switch U8D is open, and verify 
waveform at A4TP13. If waveform at A4TP13 is incorrect, refer to the trouble- 
shooting procedure for the A5 Sweep Generator. 
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Scaling Failure 

Service 

Provided the Instrument Bus is operational, a scaling failure is limited to one of the 
following circuits: 

CW, CF  Generation @ 

Vernier @ 

AF Generation a 
Summing Amplifier ' @ 

Basic operation of the CW, CF  generation, AF. and Summing Amplifier circuits is 
checked during Instrument Preset, but not all failures in these circuits may be 
detected Separate Self Tests exist for each of the scaling DACs. A description of 
each self test follows. 

CW, CF Generation. 
...... .....-... .....::..... 

C W  DAC {SHIFT ............. ..%. ,.... ..< $% !P; Correct operation of the CW. CF Generation circuit is ........................................ 
verified by implementing the CW DAC repetitive self test :i&X.X.@l' @ 8. This self 
test writes a rotating "one" to CW DAC U9. This rotating "one" is a single high bit 
that is rotated from the least significant to the most significant bit with the 
remaining bits loaded as zeros. Check for missing bits in the stepped waveform at 
TP8. (See Figure 8-36.) 

Vernier. 
.. ..>. ....................... <. ......... ;.. 

VERNIER DAC ;SHgF% $$; <%. This self test writes a rotating one to Vernier 
DAC LT1O. and results in a stepped waveform atTP11. (See Figure 8-36.) Increased 
amplitude is obtained by shorting TP9 to TP10. 

AF Generation. 

.................... ........... ,,: . . . . . . . . . . . . . . . . . . . . . . . .  

S w e e p  versus AF DAC :.Skft,m .............. ,.., ,igjji ,& ., This self test writes a rotating one 
from the least significant to most significant bit of the AF DAC U7. VSWl is 
applied as a 0 to +10V square wave. This results in the symmetrical stepped 
waveform at TP3. 

The Sweep vs AF DAC self test can be utilized to verifj performance of operational 
amplifier U6, data latches U13 and U14. DAC U7. and ....................................... operational .:.::.:.:.:.:. ....... amplifier U1 in 
the AF circuitry. To implement the self test press ....... I@$ and check for 
waveforms indicated in Figure 8-36. 

AF DAC ::$H@T , This self test writes a rotating one from the least ............................ 0 

significant to most significant bit of AF DAC U7. VSWl (TP1) is held to a constant 
+10 volts. This results in the stepped waveform at TP3 (See Figure 8-36). 

8-67 
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Service Model 8350A 

Once proper data latch operation has been confirmed, switches U8A, B, and C, and 
operational amplifier U2 can be tested. Each switch is enabled separately and the 
output of U2 is monitored. To test these components, perform the following key 
strokes: 

NOTE 

All data entries are in hexadecimal. For hexadecimal values 
A through F, the key entry shown is the actual key label (i.e. 
BKSP equals hexadecimal F). 

$- A. ...... jg g' Access to HEX Address Entry Self Test ........ 

.:Mg . . .  .3 :@ :!$ :$$ . . . . . . .  . . : s .: :4 .::...$ ..:.:t Addresses data latch U13 ....... .... .... 

:= : B m  Bmlisy Enters hex FF into data latch U13 ,..... .... 

:Mg. !!& ;$$ $4 
.,* ,.... A I .... Addresses data latch U14 

?@ 
. . . . .  ,.. Writes ones into the two most significant digits of U7 and .......... 

enables switch U8A The output of U2 at TP6 will be a +1OV 
to - 10V clamped ramp. 

i;m, "@ j. 
.......... ,...., , Writes ones into the two most significant digits of U7 and 

enables switclf U8C. The output of U2 at TP6 will be a +1.2V 
to - 1.2V clamped ramp. 

$@, ;;% Writes ones into the two most significant digits of U7 and 
enables switch U8B. The output of U2 at TP6 will be a 
+0.15V to -0.15V clamped ramp. 

Summing Amplifier 

Provided the three scaling DACs are operational. the Summing Amplifier can be 
checked as follows: 

Remove RF plug-in from 8350A 

Set line switch ON (8350A should cycle through self tests and indicate EOO1. 
RF Plug-in enor  code) 

Monitor A4TP11. Verify the output of operational amplifier U4 is a OV to 
+ 10V clamped ramp. 

Self Test 

Provided the three scaling DACs and summing amplifier are operational. Self test 
switch U8D can be veriGed.U8D is enabled when U14 pin 15 is high. To test U8D 
perform the following key strokes: 
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NOTE 

- 

Service 

All data entries are in hexadecimal. For hexadecimal values 
A through F, the key entry shown is the actual key label (i.e. 
BKSP equals hexadecimal F). 

.................................. : / 

.... ;s~@'"g &.. . ,. ;;@; :@; Access to HEX Address Entry Self Test 

:= ,jgwF i$)BPj E 
, nters hex OF into data latch U17A . . . . . . . . . . . . . . . . . . . . . .  ........... 

.w '"" ......... " .. '...,.. .. 
: . . .  " .. < .g ;Bmp; . . . ,  I . . #  ,. ....... Enters hex F into data latch U17A 

:j2 .;@. '<@ ::$ 
...... <: .:;; 3 : :.: ,< . . . . .  Addresses data latch U13 

'@ ;&QP IBf&f& 
. . . . . . . . . . . . . . .  . . .  .:.:. ' ...,.... . .......................... . ........................ nters hex F F  into data latch U13 

:&$g ;g :!@, !@p#g -*::- 
..... < ........ >: .... > Addresses data latch U14 . . :. % I. . . . . .  

&@ Z ?  g 
......... ? . .  , Writes ones into the two most significant digits of U7. 

enables switch U8A andenables switch USD. MonitorTP12 
to obtain waveform located in Figure 8-33. 

- 

Figure 8-33. Self- Test Waveform 

Marker Circuits 

TP13 must be grounded .... to obtain valid waveforms for 
> .., '........ '..i. .......,.. >:.:...; ...... :.,: .... :.: Marker DAC self test ,S,H#'fliF$;J":;:;<e: 

> .......... >. + .. > ..... <.....,,......... ",+!..::.: .x%... ?;. 
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........................ 
Marker DAC $fS@% .................... : % This test verifies the operation of Marker 
Counter U21, Marker RAMS U18 and U23, and the Marker DAC U12. The Marker 
Counter U21 is incremented sequentially, therefore addressing the different 
marker RAM locations of U18 and U23. A rotating one is loaded into the RAM 
locations. Therefore the Marker DAC output at TPl2 is a stepped response. 

.......................................... 

Tuning Voltage versus Marker SHZm;, ;:$;; :'O. Operation of the Marker 
circuits can be verified by initiating the Tuning Voltage vs Marker DAC repetitive 
self test, :f$m .@; :#,. This test checks the performance of Marker Counter U21, 
Marker RAMS U18 and U23, Marker DAC U12, Marker ........................................ Comparator U11, and 
Marker Flag buffer U27B. To initiate the test press S m ;  ... ., ................ %.. ?j@: . . . . . .  and check for 
waveforms in Figure 8-36. 

The Marker Pulse Generator and Active Marker Comparator circuit can be 
verified using specific front panel settings. Provided that U21, U18, U23. U12, U11, 
the front panel, the front panel bus and instrument bus are operational, the 
following instrument set up will test the Marker Pulse Generator and Active 
Marker Comparator circuits. 

INSTR PRESET 

$@ gJR$ 
.......... , .... ,: Initiates marker M1 

.................... :,. &$ .:.GH;~ Initiates Marker M2 
............ 

:& g3j 
,., ; +;: ....: Initiates Marker M3 ........... ........ .........:... 

MQ ;$$ ::G&, Initiates Marker M4 

~8 2s; ;GB Initiates Marker M5 (Must be entered last to be the active 
marker) 

NOTE 

In Figure 8-37, marker M5 is the active marker (last marker 
entered). 

- .  

Veriw the waveforms located in Figure 8-37. 
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A5 SWEEP GENERATOR, CIRCUIT DESCRIPTION Tablt. 8-27. Software Control Outputs Sweep Ramp Generator @ 

The A5 Sweep Generator produces a OV to + 10V sweep ramp that is used primarily 
to tune the frequency of the RF Plug-in. The sweep ramp is also routed to the front 
and rear panels (sweep out) for driving the X axis of monitoring instruments. 
Another function of the Sweep Generator is to provide timing signals to external 
instruments. The timing signals are in respect to the start and end of the sweep 
ramp. 

The sweep ramp is generated by supplying a constant but programmable current to 
the integrator. The integrator converts the constant current to a sweep ramp. The 
sweep ramp is limited by two comparators in the Sweep Trigger circuit. The 
reference voltages at the comparators are set for the upper ramp limit and the lower 
ramp limit. When the ramp voltage crosses these limits a retrace current source 
(Q3) is turned on or off. With this current source off, the ramp is a positive going 
ramp. and with it on, the ramp is a negative going ramp. 

In the internal sweep trigger mode. the start of the sweep is triggered from the low 
ramp comparator. The start of the sweep can also be triggered from the ac line 
frequency. from an external signal or by the single trigger function. 

The Ramp Generator actually produces a ramp that sweeps from -.95V to + 10.8V 
in amplitude. This voltage is clamped by the Clamping circuit at 0 and + 10V. The 
unclamped ramp is buffered and used by the sweep timing circuit. The 0 to + 10V 
ramp is buffered and forms four outputs: VRAMP, VSW. VSW1. and VSW2. 

Address Decoder @ 
The A5 Sweep Generator uses address locations 2014H through 2017H. When the 
Instrument Bus contains an  address for this assembly. 3-to-8 decoder U39 decodes 
the address to determine which device on the A5 assembly is being addressed by the 
A3 Microprocessor. Table 8-26 provides an  index of the address decoding. 

Data Bus Buffer @ 
Data Bus Buffer U30 buffers the eight Instrument Bus data lines (IDO-ID7) going 
to the data latches in the Software Control circuit, and is always enabled. Data can 
only be written to the Software Control circuit. 

Software Control @ 
The Software Control circuit consists of four eight-bit latches (Ul ,  U8, U16, and 
U24) that store control information generated by the A3 Microprocessor. Each 
latch is individually clocked by an  enable line from the Address Decoder. Table 8- 
27 lists the control lines stored by the Software Control circuit. Note that some of 
these lines are wire ORed in the Sweep Ramp Generator with hardware generated 
control lines. 

Table 8-26. A5 Sweep Generator Address Decodin~ 

Address 
(Hexidecimal) 

2014 

20 15 

2016 

2017 

The Sweep Ramp Generator has four major sectio 
source, the integrator. the stop sweep, and the re t~  

Mnemonic 

L ABORT 

L ALTE 

ALT 1 

L CLAMP DISABLE 

CTl  

CT2 

DBPE 

L DISABLE TRIG 

L EX SW 

L HPIBITRIG 

INT/L AMP MK 

MANUAL 

L MANUAL 

L RESET 

RFBE 

L SNGL 

L SSRQ 

TM 1 

TM2 

1 ms-999ms 

1 s- 100s 

Programmable Current Source. The program 
bit DAC (Digital-to-Analog Converter). The am01 
the sweep time (slope) of the ramp. The maximum 
the reference voltage input (VREF) which is scaled t 
from the Software Control circuit. The data is gene: 
and written to latches Ul  and U8. Reference curreni 
from the +10V reference supply through R4 and 
second to 100 seconds) analog switch (UIOD) close 
to pin 16 of the DAC. and resulting in more current f 
analog switch U9 selects C8 as the integrating capa 
circuit. The amount of current. or sweep time, can bc 
and R25. 

Address Decoder 
Components 

U3 1 B, U33A, U39 

U3 1 B, U33A, U39 

U31B, U33A, U39 

U31B. U33A, U39 

Integrator. The DAC current is applied to the in 
operational amplifier U3, and charges either in  
depending on the sweep time. For faster sweep tim 
switched in through analog switch U9B (analog swi 
the sweep ramp). The capacitor selected and the c 
used to set the sweep time. Voltage divider R9. R 
reference at U3 pin 3. 

Definition 

Low = Abort 

Low = Alternate 
Sweep enable 

Alternate Sweep 1 

Low = Clamp 
Disable 

Counter Trigger 1 

Counter Trigger 2 

Display Blanking 
Pulse Enable 

Low = Disable 
Trigger 

Low = External 
Sweep 

LOW=HP-IB Trigger 

Intensity/Low= 
Amplitude Marker 

Manual Sweep 

Low=Manual 

Low=Reset 

R F  Blanking Enable 

Low=Single Sweep 
Low=Stop Sweep 

Request 

Trigger Mode 1 

Trigger Mode 2 

If the Sweep Ramp Generator is waiting for a star 
single sweep or external sweep trigger), the retrace ci 
output negative. Since the retrace circuit contir 
integrator inverting input until the next sweep is trig 
ensure the integrator never reverse biases the integ 
tion is provided by CR2 and R8. As long as the int 
than about - 1.6V, CR2B is biased on, keeping CR2. 
the integrator output approaches -1.6V), CR2A 
current from the integrator inverting input. CR2B 
cathode bias. This results in both anode voltages tra 
is flowing through R8, the integrator output is r 
positive level than the integrator input. 

Components 
Addressed 

U24 

U16 

U8 

U1 

Manual Sweep. For manual sweep, the integrat 
and analog switch U17A connects R11, R43, and R. 
Analog switch U17D provides the output for the n 
acts as a linear amplifier and the dc voltage out is a f 
by the DAC. 

Remarks 

Resets sweep ramp 

Enable alternate sweep function 

High indicates alternate sweep 
one is being generated. 

Disable sweep voltage 
ramp upper clamp. 

Coded control line for 
determining counter 
trigger source. 

Coded control line for 
determining counter 
trigger source. 

Enables BPI onto LP1 
control line. 

Disable Sweep trigger circuit. 

1 .  Disables integrator 
(Holds at high level) 

2. Switches External Sweep 
input into VSW Buffer 
(Disabling VSW thru buffer) 

Trigger SYNC TRG control line. 

Level determines if Output Logic 
circuit produces Intensity or 
R F  Marker trigger. 

Changes integrator t o  a 
current-to-voltage buffer. 
Sets buffer gain. 

Complement of MANUAL 
1. Changes integrator 

buffer offset value. 
2 .  Disables Sweep 

Disable 27  kHz/ 1 kHz Oscillator 

Enable PL1 t o  
control R F  blanking 

Single sweep trigger 
Stops and holds sweep 

ramp voltage. 
Coded control line for de- 

termining trigger source. 

Coded control line for de- 
termining trigger source. 

Selects 1 ms through 999ms 
sweep time range of integrator. 

Selects sweep I s  time through range 100s of integrator. 

Retrace. For retrace, the emitter of Q3 and para1 
+5VF1 by analog switch U17B. This switch is ac 
External Sweep), or PL1 (Pen Lift I), and is disabled 
Request). For internal sweep trigger mode the PLl 
ramp reaches 10.8V and goes low when the ramp sw 
voltage of Q3 is determined by the collector voltage 
connected as a differential amplifier. Q1 senses 1 

Higher current through R5 results in a more neg: 
turning it on harder. The current through Q3 and 
capacitor and also supplies current to the DAC; t 
ramp or sweep down (retrace). The slope of the 

Destination 

E 

5131514 

5131514 

F 

I 

I 

K 

E 

D 

F 

K 
K 

D 

D 

E 

J 

K 

E 

D 

E 

E 

D 

Read or 
Write 

WRITE 

WRITE 

WRITE 

WRITE 

- 

Description 

Software Control 

Software Control 

Data Latch for lower 2 bits 
of  U2 DAC and Software 
Control. 

Data Latch for upper 8 bits 
of U2 DAC. 
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Sweep Ramp Generator @ determined by the current through Q3 and the parallel resistor R40. Factory select 
resistor R70 compensates for differences in the gains or betas of Q1 and 43 ,  and the 
differences in the voltages produced by Zener diode VR14. VR14 and R72 provide a 
constant voltage source at the emitters of Q1 independent of voltage variations in 
the -15V supply. For small DAC currents, the voltage drop across R5 decreases 
and both bases of Q1 become close to equal. The collector voltage of Q1B 
approaches the emitter voltage of Q3, turning it off, and current is supplied only 
through parallel resistor R40. Therefore, the retrace slope is a direct function of the 
forward sweep slope. 

8-27. Sofware Control Outputs 

The Sweep Ramp Generator has four major sections. The programmable current 
source. the integrator. the stop sweep, and the retrace circuits. 

nition I Remarks I Destination I 
Programmable Current Source. The programmable current source U2 is a 10- 
bit DAC (Digital-to-Analog Converter). The amount of DAC current determines 
the sweep time (slope) of the ramp. The maximum DAC current is determined by 
the reference voltage input (VREF) which is scaled by the data lines DO through D9 
from the Software Control circuit. The data is generated by the A3 Microprocessor 
and written to latches U1 and U8. Reference current to the DAC is applied to pin 16 
from the +10V reference supply through R4 and R2. For longer sweep times (1  
second to 100 seconds) analog switch (UIOD) closes, supplying additional current 
to pin 16 of the DAC, and resulting in more current from the DAC. At the same time, 
analog switch U9 selects C8 as the integrating capacitor and switches C7 out of the 
circuit. The amount of current. or sweep time. can be adjusted by potentiometers R2 
and R25. 

,bort 

,Iternate 
enable 

e Sweep 1 

'lamp 

Trigger 1 

Trigger 2 

Blanking 

Stop Sweep. The sweep can be stopped by L SSRQ (Low = Stop Sweep 
Request) or L SFSR (Low = Stop Forward Sweep Request). These signals close 
analog switch U17C, reverse biasing diode CR8. Since the DAC current cannot 
flow through reverse biased CR8 to discharge the integrating capacitor, the sweep 
voltage is held constant and the sweep stopped. CR9 provides a path to ground for 
the DAC current. The L SSRQ and L SFSRQ functions are disabled for manual 
sweep by the L MANUAL line to U18D. 

Sweep Trigger @ 

Resets sweep ramp 

Enable alternate sweep function 

High indicates alternate sweep 
one is being generated. 

Disable sweep voltage 
ramp upper clamp. 

Coded control line for 
determining counter 
trigger source. 

Coded control line for 
determining counter 
trigger source. 

Enables BPI onto LP1 Integrator. The DAC current is applied to the inverting input of the integrating 
operational amplifier U3, and charges either integrating capacitor C7 or C8. 
depending on the sweep time. For faster sweep times (10 msec to 999 msec), C7 is 
switched in through analog switch U9B (analog switch U9C provides the output for 
the sweep ramp). The capacitor selected and the current from the DAC are both 
used to set the sweep time. Voltage divider R9, R10, and R66 provides a -1.6V 
reference at U3 pin 3. 

E 
J13/J14 

J13/J14 

F 

I 

I 

K 

The Sweep Trigger PLl output (Pen Lift 1) triggers the start of each sweep, and also 
triggers the sweep retrace when the sweep voltage reaches + 10.8V. Two ramp limit 
comparators monitor the sweep voltage at TP13. The Low Ramp Limit comparator 
(U35) enables a sweep trigger when the sweep retrace reaches -0.95V. The High 
Ramp Limit comparator (U34) triggers a sweep retrace when the sweep voltage 
reaches +10.8V. One of four sweep trigger modes is selected by the TM1, TM2 
control inputs to multiplexer U40 (see Table 8-28). The PL1 logic level is controlled 
by R-S flip-flop U41D when the internal trigger mode is selected. and by R-S flip- 
flop U41A for all other trigger modes. 

- 
Lnable 

)isable 

If the Sweep Ramp Generator is waiting for a start sweep trigger (i.e. 8350A is in 
single sweep or external sweep trigger), the retrace circuit tries to drive the integrator 
output negative. Since the retrace circuit continues to supply current to the 
integrator inverting input until the next sweep is triggered, protection is required to 
ensure the integrator never reverse biases the integrating capacitors. This protec- 
tion is provided by CR2 and R8. As long as the integrator output is more positive 
than about - 1.6V, CR2B is biased on, keeping CR2A biased off. During retrace (as 
the integrator output approaches -1.6V), CR2A becomes biased on, shunting 
current from the integrator inverting input. CR2B remains biased on due to the 
cathode bias. This results in both anode voltages tracking each other. Since current 
is flowing through R8, the integrator output is maintained at a slightly more 
positive level than the integrator input. 

control line. 

Disable Sweep trigger circuit. 

1. Disables integrator 
(Holds at high level) 

2 .  Switches External Sweep 
input into VSW Buffer 
(Disabling VSW thru buffer) 

I " I 

P-IB Trigger I Trigger SYNC TRG control line. I K 

E 

D 

F 

y/Low= 
ude Marker 

Level determines if Output Logic 
circuit produces Intensity or 

Changes integrator t o  a 
current-to-voltage buffer. 

High Ramp Limit. High Ramp Limit comparator U34 produces a logic low at 
TP14 whenever the sweep voltage at TP13 exceeds +10.8V. This logic low output 
sets R-S flip-flops U41A and U41 D to latch the PL1 output high and initiate a sweep 
retrace. The +10.8V reference voltage for U34 is supplied by voltage divider R17, 
R30. 

Sweep 

Sets buffer I 
Complement of MANUAL 
1. Changes integrator 

buffer offset value. 
2 .  Disables Sweep 

Low Ramp Limit. Low Ramp Limit comparator U35 produces a logic high 
whenever the sweep voltage at TP13 is more negative than -0.95V. This output 
resets R-S flip-flop U41 D, and enables the sweep trigger selected by U40 to reset R-S 
flip-flop U41A resulting in a logic low on the PL1 output). Manual Sweep. For manual sweep, the integrating capacitors are switched out 

and analog switch U17A connects R11, R43, and R53 as feedback resistors for U3. 
Analog switch U17D provides the output for the manual sweep voltage. U3 now 
acts as a linear amplifier and the dc voltage out is a function of the current supplied 
by the DAC. 

lking Enable 
Internal Trigger. For internal trigger mode, the sweep up voltage is initiated 
immediately after the sweep retrace is completed. Multiplexer U40 disables timer 
U32B by selecting +5V as its trigger input (U32-9). U40B selects the U41 D output 
to provide the PL1 control output to the Sweep Ramp Generator. When the sweep 
retrace voltage reaches -0.95V. Low Ramp Limit comparator U35 resets U41D, 
and produces a low PL1 output (initiating the sweep up ramp). A sweep retrace is 
initiated when the High Ramp Limit comparator senses the sweep voltage crossing 
+10.8V and sets U41D (resulting in a logic high on the PL1 output). 

ngle Sweep 

o p  Sweep 

Retrace. For retrace, the emitter of Q3 and parallel resistor R40 are switched to 
+5VF1 by analog switch U17B. This switch is activated by L EX SW (Low = 
External Sweep), or PLl (Pen Lift I), and is disabled by L SSRQ (Low= Stop Sweep 
Request). For internal sweep trigger mode the PL1 line goes high when the sweep 
ramp reaches 10.8V and goes low when the ramp sweeps down to -0.95V. The base 
voltage of Q3 is determined by the collector voltage of QlB. Q l  is a dual transistor 
connected as a differential amplifier. Q1 senses the DAC current through R5. 
Higher current through R5 results in a more negative voltage at the base of Q3 
turning it on harder. The current through 4 3  and R40 discharges the integrating 
capacitor and also supplies current to the DAC; this results in a negative going 
ramp or sweep down (retrace). The slope of the ramp, or sweep down time, is 

ramp voltage. 
Coded control line for de- 

termining trigger source. 
Coded control line for de- 

termining trigger source. 
Selects 1 ms through 999ms 

sweep time range of integrator. 

Mode 1 

Single sweep trigger 
Stops and holds sweep 

E 

E 

D 

Mode 2 

E - 

D 

Line, EXT, Single, and Remote Sweep Trigger Modes. Multiplexer U40A 
selects one of three trigger inputs according to the status of its TM1, TM2 control 
inputs (see Table 8-28). A low on the selected trigger line sets the U32B timer output 
high for40 microseconds. This output is gated through U26 by the Low Ramp Limit 
comparator so that R-S flip-flop U41A is reset by the trigger only when the Sweep 
Ramp Generator is waiting to start a new sweep. The High Ramp Limit comparator 

Selects 1 s through 100s 
sweep time range of integrator. 
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Figure 8-33, A4 Scaling and Marker A s s ~ w l b l y ,  Componen t  Locations 

NOTES 

1. THE FOLLOWING KEY ENTRIES PROVIDE FRONT PANEL ACCESS FOR A DATA WRITE/READ 
OPERATION TOIFROM THE ADDRESSED LOCATION: 

FUNCTION KEY ENTRY 

*Hex Address Entry SHIFT 0 0 (enter hex address) 
Hex Data WRITE M2 (enter data: two hex digits) 
Hex Oata READ M 3 
Hex Data Rotation Write M 4 
Hex Addressed Fast Read M5 

*TO ADDRESS A DIFFERENT LOCATION, PRESS M I  AND ENTER THE NEW ADDRESS, OR 
USE THE INCREMENT KEYS r + TO STEPTO THE NEW ADDRESS.  

SIGNAL 

24 1 GNOANLG I M 
3 1 t 5 V A  I IN  I A7P1-2,24 1 M 1 
1 

2 3 
2 

26 1 t 5 V A  I IN  I ~ 7 ~ 1 - 2 , ' 2 4  I M 
5 1 GND DIG I I M 

1 27 1 GND DIG I I l M l  

GND DIG 
GND DIG 

GND ANLG 

1 10 I 
I I I 

GND DIG I I I M I 

M 
M 
M 

32 1 GND DIG M 
11 I G N D A N L G  I I M 

GND ANLG 
GND ANLG 
GND ANLG 

L IIOSTB A3P1-37 
35 GND DIG 

14 

2. WAVEFORMS SHOWN ON THE SCHEMATIC ARE FOR INSTRUMENT PRESET CONDITIONS AND 
NO RF PLUG-IN INSTALLED. 

3 6 
15 
37 

16 

GND OIG 
I IOE I  
L I R E  
L IAO 

I N  
I N  
I N  

A3P1-17 
A3P1-39 
A3P1-18 

M 
NOT USED 

B 
B 
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SCALING DAC SELF TESTS 

TUNING VOLTAGE VS. MARKER SHIFT 10 CW DAC SHIFT 13 MARKER PULSE GENERATION 

+5v  

V TUNE 
A4TP11 1 2V 

MKR CNTR ADV 
A4TP16 

L MFLG 

1 LMFLG t 5 V  
A4TPl5 1 [ r ov 

A F DAC SHIFT 14 
SWEEP VS. MARKER SHIFT 11 

A4P1-20 
V RAMP 

MARKER TIMING DIAGRAM 
(NO RF PLUG-IN INSTALLED) 

VERNIER DAC SHIFT 19 
JUMPER A4TP9 TO A4TP10 

L AMK 
A4TP19 

SWEEP VS. A F  DAC SHIFT 15 

L A4TP15 MFLG 1 1 1  
MKR CNTR ADV 

A4TPl6 6 

Figure 5-36. Operator Initiated Self Tests Figure 8-37. Marker Timing Diagrams 



sets the U41A output low when the sweep voltage reaches + 10.8V. U41A is also set 
by L ABORT (U26B-6) if the front panel SINGLE key is pressed during a sweep. 

Clamping @ 

The Clamping circuit limits the sweep voltage at OV and + 10V. The sweep voltage 
(-0.95V to +10.8V) from the integrator is buffered through voltage follower U12, 
and applied through the clamp diodes (CR12NB) to the inverting input of U19A. 

Low Ramp Clamp. With the sweep voltage at the low end (-0.95V), CR12A is 
forward biased by current from Q5B. Both CR12 anodes are at -.35V, which 
reverse biases CR12B. No current flows through R65 or R63, therefore thevoltage at 
that junction is OV. It remains OVuntil CR12B is forward biased, allowing current to 
flow through R65. CR12B becomes forward biased when the sweep voltage reaches 
OV. After CR12B starts to conduct, the voltage at its cathode follows the sweep 
voltage from U12 pin 6. 

High Ramp Clamp. CR4 clamps the sweep voltage at +10V. A +10V reference 
voltage is applied to the noninverting input of U19A. When the sweep voltage 
applied to U19A pin 2 passes through +10V, U19A (which has been saturated 
positive) changes states, and tries to saturate negative. However, diode CR4 (which 
is feedback for U19A) starts to conduct, holding the sweep voltage at pin 2 equal to 
the +10V reference voltage at pin 3. 

The high ramp clamp can be disabled,by an active low L CLAMP DISABLE input 
to the base of Q4. With Q4 off. CR6 is forward biased through R46 to the +15V 
supply. R46 and R14 now form a voltage divider to set Ul9A pin 3 at 10.9V. The 
sweep voltage never exceeds 10.8V. Therefore U19A is always saturated positive 
and CR4 is never forward biased. 

Sweep Voltage Buffers @ 

The clamped OV to 10V sweep voltage from the Clamping circuit is buffered by 
voltage followers U 11, U13, U4, and U5. The output of U11 is VRAMP, which is 
used in the marker circuit on the A4 Scaling and Marker assembly. 

When analog switches UlOA and U1 OC are closed by a logic high on the L EXT SW 
line (Low = External Sweep), the front and rear panel sweep output voltage (VSW2) 
is provided by U13. The output of U13 also goes to U4 and U5. The U4 output 
(VSW1) is used by the AF DAC on the A4 assembly. The U5 output(VSW) is used in 
the RF Plug-in. 

When the L EX SW line is low, analog switches UlOA and UlOC are open to allow 
the sweep out/in from the front and rear panels to become the inputs to U4 and U5. 
VR5 and VR6 are protection diodes. 

NOTE 

The A5 Circuit Description and Troubleshooting information 
pertaining to the circuits on sheet 2 of the schematic are 
located on the back of sheet 1. 
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Model 8350A 

TROUBLESHOOTING 

Service 

Component failures on the A5 Sweep Generator may affect the sweep voltage 
outputs (VSW, VSW1, VSW2, and V M P ) .  blanking, sweep related timing, the 
counter interface, or the squarewave modulation. Since the RF Plug-in can control 
operation of the A5 Sweep Generator, initial troubleshooting should be without the 
RF Plug-in installed. Once the ~ operation is verified without the RF Plug-in, 
troubleshooting can be limited to the interfacing circuits between the RF Plug-in 
and the A5 Sweep Generator. If upon instrument preset error codes E005, E003, or 
E002 occur. a failed component may exist on this assembly. Operation of the A5 
Sweep generator can be checked through the use of the Instrument Preset self tests, 
available operator initiated self tests, and troubleshooting procedures provided. 
The following troubleshooting information is organized by symptom(error code or 
type of failure) with an explanation of applicable self tests, and waveforms. 

Error Code 0 0 5  

Instrument Bus Test. Correct Instrument Bus operation is checked during the 
Instrument Preset self tests. If the front panel INSTR PRESET key is pressed and 
error code E004 or lower occurs, Instrument Bus operation is verified. If E005 
occurs, perform an Instrument Preset self test with the A5 Sweep Generator 
removed. This removes the possibility of A5 causing an Instrument Bus error code. 
If E005 still occurs, refer to the General Troubleshooting section with the Overall 
Block diagram to isolate the problem to the assembly level. 

If upon removal of A5, E002 occurs after Instrument preset reinstall the A5 Sweep 
Generator. Press INSTR PRESET. If E005 reoccurs, the trouble is in the Data 
Buffer or Address decoder circuits. Set the 8350A into the repetitive Instrument Bus 
self test by pressing SHIFT 0 9 ,  and checking the data, address. and control 
inputs for activity, adjacent shorts, and excessive loading. 

Error Code E002 

Sweep versus Marker Test. This test is performed upon Instrument Preset 
and generates a OV to +4.2V 3-stepped W P  output which is compared with the 
marker position on the A4 Scaling and Marker assembly. When the marker 
position and VRAMP are equal, the A4 assembly outputs a marker flag to the 
microprocessor. If the microprocessor does not receive the flag, error code E002 is 
generated. 

Correct operation of A5 for this self test is verified by initiating a repetitive Sweep 
versus Marker self test ( SHIFT 1 1 ) and checking for a OV to +4.2V 3-stepped 
ramp at A5TP6 (See Figure 8-42.). If the waveform a tMTP6 is correct, refer to the . 
A4 Scaling and Marker assembly service sheet for further troubleshooting. 

The sweep voltage at TP6 generated for this test is the result of the Sweep Ramp 
Generator being controlled by the A3 Microprocessor through the Software control 
circuit The Sweep Ramp Generator is set to manual sweep mode, the Stop Sweep 
and Retrace functions are off (A5TP3 and h T P 1 2  are OV), and the integrator 
programmable current source (DAC U2) is programmed sequentially through its 
three most significant bits. Check sweep voltage waveforms (A3TP5 and A5TP6) 
for this test in Figure8-42. Ifthe waveform atMTP5 is correct but the waveform at 
A5TP6 is incorrect the trouble is in the Clamping or Sweep Voltage Buffers circuit. 
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Service Model 8350A 

Error Code E003 

Tuning Voltage versus Marker Test. This test is performed on Instrument 
Preset or by pressing SHIFT 10. While this test checks operation of the A4 Scaling 
and Marker assembly, the VSWl Sweep Generator outputis used on A4 as a DAC 
reference voltage. For this test the VSWl output should be OV. 

No Sweep Ramp 

If an RF plug-in is not installed a no sweep ramp condition is usually caused by the 
Sweep Ramp Generator circuit, or the Sweep Trigger circuit. Check the sweep 
voltage at h -TP5 to determine if the ramp is stopped at the beginning (- 1V) or end 
(+ 11V) of the sweep. If the voltage at A5TP.5 is approximately + l  lV, check that a 
retrace sweep is enabled by + 5V ath-TP12. IfASTP.5 is approximately -1V, check 
that the retrace circuit is disabled by OV at A5TP12. Check operation of Sweep 
Ramp Generator and Sweep Trigger circuits as follows: 

Sweep Ramp Generator Check. Check each of the following test points: 

A5TP2 - Should be approximately -1.2V. 

A5TP3 - Should be approximately OV (Stop Sweep circuit is off). 

Sweep Trigger Check. The Ramp Limit comparators can be checked by 
forcing *TP13 high (+15V) and low (-109. Check the High Ramp Limit 
comparator(U34) by jumpering + l 5 W  (U34 pin 8) to A5 TP13. The U34 output at 
ASTP14 should be low (OV). Check the Low Ramp Limit comparator (U35) by 
jumpering -lOV (U34 pin 4) to A5TP13. The voltage level at AjTP1.5 should be 
about OV. 

Clamping 

The lower clamp (OV) requires that Q5 is conducting to forward bias CRl2A The 
higher clamp (+ 10V) requires that 4 4  be turned on. and that U19A is operational. 
CR4 is forward biased when the sweep voltage is greater than + 10V, and clamps the 
ramp at + lOV. 

Sweep Voltage Buffers 

Voltage follower U11 provides the VRAMP output at TP6. U13 is a voltage follower 
for all sweep modes except external sweep. U13 provides the sweep out voltage at 
TP7 as well as the drive for voltage followers U4 and US. The inputs for these 
voltage followers is the sweep voltage from the clamp circuit 

Address Decoder, Data Buffer, and Software Control 

Troubleshooting the Address Decoder, Data Buffer. and Software control circuits 
involves using the Hexadecimal Data Write feature of the 8350A (See Note 1 in the 
A5 schematic diagram notes). Each data flip-flop in the Software Control circuit 
should be addressed and data written into i t  Check the data flip-flop outputs 
respond correctly to the data written. 
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A5 SWEEP GENERATOR, CIRCUIT DESCRIPTION (Cont'd) 

Sweep Ramp Status (@ 

The Sweep Ramp Status circuit generates digital signals that indicate the present 
status of the sweep voltage. The signals generated are as follows: 

L UPPER CLAMP SENSE - Active low when the sweep voltage is in the 
upper clamp (+ lOV). 

L START FREQ TRG - High-to-low transition used to trigger Counter 
interface circuit when externally counting the start sweep frequency. 

L STOP FREQ TRG - High-to-low transition used to trigger Counter 
interface circuit when externally counting the stop sweep frequency. 

BP - Blanking Pulse. Active high from start of upper clamp until start of 
sweep up voltage. 

Start of Sweep Up Sense. Operational amplifier U19B acts as a comparator 
with its noninverting input referenced to -0.3V. The unclamped sweep voltage 
(-0.95V to +10.8V) is the inverting input to U19B. While the unclamped sweep 
voltage is more positive than -0.3V, the U19B output is saturated negative 
(feedback is removed because CR5 is reverse biased). CRlO is also reverse biased, 
producing a logic low at the input to schmitt trigger inverter U14B. 

When the unclamped sweep voltage goes more negative than -0.3V, the U19B 
output goes positive, and CR5 is forward biased to connect feedback resistor R44. 
CRlO is also forward biased and. when the U19B output reaches a valid logic high, 
the schmitt trigger inverter U14B output switches low. This low output is produced 
prior to the unclamped sweep voltage reaching its negative peak, and lasts until the 
sweep voltage approaches -0.3V on the sweep up ramp.The Start of Sweep Up 
Sense output sets R-S flip-flop U41B at the end of each sweep retrace, and 
maintains an active blanking pulse (BP) until just prior to the clamped sweep 
voltage comes out of its lower clamp. 

Upper Clamp Sense. When the sweep voltage is less than +lOV, the U19A 
output from the Clamping circuit biases on Zener diode VR2. This results in a high 
logic state for the U20D output (L UPPER CLAMP SENSE). When the sweep 
voltage exceeds +lOV, the U19A output drops to +9.4V, and VR2 is biased off; 
resulting in an active low L UPPER CLAMP SENSE output. 

Start Frequency Trigger. R-S flip-flop U41C is reset at the start of each sweep 
when blanking pulse BP goes low. The leading edge of the U41C low output is used 
to trigger the Counter Interface circuit. U41 C is set by L PL1 when the sweep voltage 
voltage reaches its peak(+l0.8V); this allows L START FREQ TRG to be generated 
again on the next sweep. 

Stop Frequency Trigger. R-S flip-flop U41B is reset by L UPPER CLAMP 
SENSE when the sweep voltage reaches +10V; the leading edge of the U41B low 
output is used to trigger the Counter interface circuit. U41B is set at the start of the 
next sweep by the U14B output, which allows another L STOP FREQ TRG to be 
generated at the end of the sweep. 

Blanking Pulse. The BP (Blanking Pulse) signal is generated by the 3-input 
NAND gate U21A. It is active high at all times except when the sweep up voltage is 
between -0.3V and +10V. The Upper Clamp Sense output initiates the blanking 
pulse when the sweep up voltage reaches +10V. The L PL1 (Low = Pen Lift I )  to 
U21A maintains the active blanking output for the sweep retrace (+10.8V to 
-0,95V).The U14B output from the Start of Sweep Up Sense circuit keeps BP active 
high until the sweep up voltage reaches about -0.3V. 

Counter Interface a 
The counter interface circuit provides digital signals to allow a microwave 
frequency counter to measure either the Start frequency, the Stop frequency, or the 
Active Marker frequency, while in the sweep mode. independent of sweep time. 
While the counter is measuring the frequency, the sweep is stopped. The length of 
time the sweep is stopped is determined by the gate time of the counter. While the 
counter is counting, the internal 27.811 KHz squarewave AM modulation is 
disabled and a blanking signal is generated to avoid a bright spot on a display. A 
muting signal is also generated to disable a recorder. 

The counter function is initiated by a SHIFT M2. The counter measures whichever 
function was last active (ie., START, STOP, or ACTIVE MARKER). SHIFT M3 
shuts off the counter function. Multiplexer U43 selects either the L START FREQ 
TRG, the L STOP FREQ TRG or the LAMK (Low = Active Marker) line. Control 
lines CT1 and CT2 set the condition of the multiplexer. When the counter function 
is not selected, the counter circuit is disabled by + 5V at the input of the multiplexer. 

A high-to-low transition on the selected input line initiates the counter interface by 
triggering the 40 microsecond timer U38k When the timer is triggered, the L SSRQ 
(Low = Stop Sweep Request) line stops the sweep and the L CNTR (Low = 
Counter) line triggers the counter. The counter responds to the L CNTR trigger 
pulse by setting L SFSRQ (Low = Stop Forward Sweep Request) low within 40 
microseconds. 

When the inverted LSFSR is applied to D flip-flop U15B, it clocks through the high 
from U38A. This sets the U15B flip-flop outputs pin 8 low, and pin9 high. The high- 
to-low transition at pin 8 triggers 20 microsecond timer U29B. After the timer has 
timed out, pin 12 goes high to disable the squarewave modulation with a low at 
TPl1. The low at pin 8 of flip-flop U15B also puts a low on the L CNTR BLANK 
line and on L SSRQ, pin 12 U42F. This L SSRQ is wire ORed with the L SSRQ from 
U42E pin 10. This continues to stop the sweep after40 microsecond timer U38A has 
timed out. When the counter has finished counting, it puts a high on  the L SFSRQ 
line resetting flip-flop U15B through U23B. The low at flip-flop U15B pin 9 puts a 
high at TP11 enabling the squarewave, The high at pin 8 of the flip-flop triggers the 
1.5 millisecond timer U29A. After the timer has timed out, the L SSRQ line goes 
high allowing the sweep to start and the L CNTR line goes high unblanking the 
display and enabling the recorder. 

The interface circuit is disabled during retrace by a low on the LPLl line. 

27 kHz11 kHz Oscillator @ 

Timer U7 is connected as a free running oscillator and provides a stable output 
frequency to clock data flip-flop U15k The timer oscillation frequency is 
determined by the RC network consisting of R24, R50, R51, C9, and C10 (C10 is 
connected by jumper 52 for a 1 kHz output at TP10). Data flip-flop U15A acts as a 

divide-by-two circuit. Since it is only clocked on 
output, the squarewave output maintains a 50 perce 
timer output duty cycle.The L RESET input is set ac 
MOD key is not selected. This turns off the oscilli 
output at TPlO is low (not affecting the R F  powe 

output Logic @ 

The Output Logic circuit provides several dig 
synchronizing events with the sweep ramp. An indc 
Table 8-29. 

Display Blanking @ 

The Display Blanking circuit provides signals to th 
NEG Z BLANK BNC connectors. This informa 
external CRT display during retrace, or while t 
switching, or frequency counting. The POS Z BLA 
CRT trace for markers and the AMarker funct 
blanking outputs accommodate the use of differ6 

U6A drives the Negative Z-axis Blanking (NZAB) I 
Z-axis Blanking (ZAB) input to a -3.5V output c 

U6B drives the Positive Z-axis Blanking (PZAB) o 
to +5V during sweep retrace and to -3.5V for in 

Intensity markers are generated by the ZMK (Z 
higher intensity marker is generated for the active 
the AMK (Active Marker) input. This results in a .  
marker or the AMarker function. 

TROUBLESHOOTING (Cont'd) 

Sweep Ramp Status 

The Sweep Ramp Status circuit produces a blanki 
at all times except when the sweep ramp is positve 
The L UPPER CLAMP SENSE line is high durinl 
then high again when the sweep goes below +10' 
FREQ TRG and L STOP FREQ TRG lines are 
circuit. Refer to Figure 8-46 for a timing diagr 
waveforms. 

Counter lnterface 

To troubleshoot the Counter Interface circuit with 
a cable between rear panel CNTR TRIG and S' 
INSTR PRESET. Select Marker 3 (press M3 ). TI  
should indicate a Marker 3 frequency in the cenl 
activate the counter interface by pressing SHIE 
shown in Figure 8-47. 
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CIRCUIT DESCRIPTION (Cont'd) 

t generates digital signals that indicate the present 
~e signals generated are as follows: 

SE - Active low when the sweep voltage is in the 

- High-to-low transition used to trigger Counter 
ernally counting the start sweep frequency. 

High-to-low transition used to trigger Counter 
ernally counting the stop sweep frequency. 

:tive high from start of upper clamp until start of 

Operational amplifier U19B acts as a comparator 
ferenced to -0.3V. The unclamped sweep voltage 
:rting input to U19B. While the unclamped sweep 
1 -0.3V. the U19B output is saturated negative 
CR5 is reverse biased). CRlO is also reverse biased, 
lput to schmitt trigger inverter U14B. 

roltage goes more negative than -0.3V, the U19B 
is forward biased to connect feedback resistor R44. 
d, when the U19B output reaches a valid logic high, 
B output switches low. This low output is produced 
oltage reaching its negative peak, and lasts until the 
3V on the sweep up ramp.The Start of Sweep Up 
)p U41B at the end of each sweep retrace, and 
pulse (BP) until just prior to the clamped sweep 
clamp. 

n the sweep voltage is less than +10V, the U19A 
lit biases on Zener diode VR2. This results in a high 
~t (L UPPER CLAMP SENSE). When the sweep 
)A output drops to +9.4V, and VR2 is biased off; 
?PER CLAMP SENSE output. 

I-S flip-flop U41C is reset at the start of each sweep 
)w. The leading edge of the U41C low output is used 
:ircuit. U41C is set by L PL1 when the sweep voltage 
7; this allows L START FREQ TRG to be generated 

<-S flip-flop U41B is reset by L UPPER CLAMP 
e reaches +lOV; the leading edge of the U41B low 
lnter interface circuit. U41B is set at the start of the 
., which allows another L STOP FREQ TRG to be 
:ep. 

Blanking Pulse. The BP (Blanking Pulse) signal is generated by the 3-input 
NAND gate U21A. It is active high at all times except when the sweep up voltage is 
between -0.3V and + IOV. The Upper Clamp Sense output initiates the blanking 
pulse when the sweep up voltage reaches +10V. The L PL1 (Low = Pen Lift 1) to 
U21A maintains the active blanking output for the sweep retrace (+10.8V to 
-0.95V).The U14B output from the Start of Sweep Up Sense circuit keeps BP active 
high until the sweep up voltage reaches about -0.3V. 

Counter lnterface a 
The counter interface circuit provides digital signals to allow a microwave 
frequency counter to measure either the Start frequency, the Stop frequency, or the 
Active Marker frequency, while in the sweep mode, independent of sweep time. 
While the counter is measuring the frequency, the sweep is stopped. The length of 
time the sweep is stopped is determined by the gate time of the counter. While the 
counter is counting, the internal 27.811 KHz squarewave AM modulation is 
disabled and a blanking signal is generated to avoid a bright spot on a display. A 
muting signal is also generated to disable a recorder. 

The counter function is initiated by a SHIFT M2. The counter measures whichever 
function was last active (ie., START, STOP, or ACTIVE MARKER). SHIFT M3 
shuts off the counter function. Multiplexer U43 selects either the L START FREQ 
TRG, the L STOP FREQ TRG or the LAMK (Low = Active Marker) line. Control 
lines CT1 and CT2 set the condition of the multiplexer. When the counter function 
is not selected, the counter circuit is disabled by +5V at the input of the multiplexer. 

A high-to-low transition on the selected input line initiates the counter interface by 
triggering the 40 microsecond timer U38k  When the timer is triggered, the L SSRQ 
(Low = Stop Sweep Request) line stops the sweep and the L CNTR (Low = 
Counter) line triggers the counter. The counter responds to the L CNTR trigger 
pulse by setting L SFSRQ (Low = Stop Forward Sweep Request) low within 40 
microseconds. 

When the inverted LSFSR is applied to D flip-flop U15B, it clocks through the high 
from U38k This sets the Ul5B flip-flop outputs pin 8 low, and pin9 high. The high- 
to-low transition at pin 8 triggers 20 microsecond timer U29B. After the timer has 
timed out, pin 12 goes high to disable the squarewave modulation with a low at 
TP11. The low at pin 8 of flip-flop U15B also puts a low on the L CNTR BLANK 
line and on L SSRQ, pin 12 U42F. This L SSRQ is wire ORed with the L SSRQ from 
U42E pin 10. This continues to stop the sweep after40 microsecond timer U38A has 
timed out. When the counter has finished counting, it puts a high on  the L SFSRQ 
line resetting flip-flop U15B through U23B. The low at flip-flop U15B pin 9 puts a 
high at TPl1 enabling the squarewave. The high at pin 8 of the flip-flop triggers the 
1.5 millisecond timer U29A. After the timer has timed out, the L SSRQ line goes 
high allowing the sweep to start and the L CNTR line goes high unblanking the 
display and enabling the recorder. 

The interface circuit is disabled during retrace by a low on the LPLl line. 

27 kH J l  kHz Oscillator @ 

Timer U7 is connected as 2 free running oscillator and provides a stable output 
frequency to clock data flip-flop U15k The timer oscillation frequency is 
determined by the RC network consisting of R24, R50, R.51, C9, and C10 (C10 is 
connected by jumper 52 for a 1 kHz output at TP10). Data flip-flop U15A acts as a 

divide-by-two circuit. Since it is only clocked on the positive edge of the timer 
output, the squarewave output maintains a 50 percent duty cycle independent of the 
timer output duty cycle.The L RESET input is set active low when the front panelin 
MOD key is not selected. This turns off the oscillator and ensures the SQ WAVE 
output at TPlO is low (not affecting the R F  power level). 

output Logic @ 

The Output Logic circuit provides several digital outputs that are used for 
synchronizing events with the sweep ramp. An index of these outputs is provided in 
Table 8-29. 

Display Blanking @ 

The Display Blanking circuit provides signals to the rear panel POS Z BLANK and 
NEG Z BLANK BNC connectors. This information is used for blanking of an  
external CRT display during retrace, or while the sweep is stopped for band- 
switching, or frequency counting. The POS Z BLANK output can also intensify the 
CRT trace for markers and the AMarker function. The positive and negative 
blanking outputs accommodate the use of different external displays. 

U6A drives the Negative Z-axis Blanking (NZAB) output. It converts the OV to +5V 
Z-axis Blanking (ZAB) input to a -3.5V output during sweep retrace. 

U6B drives the Positive Z-axis Blanking (PZAB) output. It converts the ZAB input 
to +5V during sweep retrace and to -3.5V for intensity markers. 

Intensity markers are generated by the ZMK (Z-axis Marker) input to U6B. A . 
higher intensity marker is generated for the active marker by summing ZMK with 
the AMK (Active Marker) input. This results in a -7V PZAB output for the active 
marker or the AMarker function. 

TROUBLESHOOTING (Cont'd) 

Sweep Ramp Status 

The Sweep Ramp Status circuit produces a blanking pulse (BP) that is active high 
at all times except when the sweep ramp is positve going and between 0 and +10V. 
The L UPPER CLAMP SENSE line is high during sweep up and goes low at + lOV 
then high again when the sweep goes below +10V during retrace. The L START 
FREQ TRG and L STOP FREQ TRG lines are used by the Counter Interface 
circuit. Refer to Figure 8-46 for a timing diagram of the Sweep Ramp Status 
waveforms. 

Counter lnterface 

To troubleshoot the Counter Interface circuit without an  external counter, connect 
a cable between rear panel CNTR TRIG and STOP SWEEP connectors. Press 
INSTR PRESET. Select Marker 3 (press M3 ). The FREQUENCYITIME display 
should indicate a Marker 3 frequency in the center of the frequency band. Then 
activate the counter interface by pressing SHIFT M 2 .  Check for waveforms 
shown in Figure 8-47. 
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Figure 8-40. A5 Sweep Generator,  Component Locations 

NOTES 

1. THE FOLLOWING KEY ENTRIES PROVIDE FRONT PANEL ACCESS FOR A DATA 
WRITEIREAD OPERATION TOIFROM THE ADDRESSED LOCATION: 

FUNCTION KEY ENTRY 

"Hex Address Entry SHIFT 0 0 (enter hex address) 
Hex Data WRITE M2 (enter data: two hex digits) 
Hex Data READ M3 
Hex Data Rotation Write M 4 
Hex Addressed Fast Read M5 

"TO ADDRESS A DIFFERENT LOCATION, PRESS M I  AND ENTER THE NEW AD-  
DRESS,  O R  USE THE I N C R E M E N T  K E Y S  r - TO STEPTO THE NEW ADDRESS.  
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26 1 -1 5V ~ 7 ~ 1 - 1 4 :  36 M 
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G 
G 

A4P2-27 
A4P2-6 

A2P1-44 
A4P2-7,29 
A4P2-7, 29 
A7P1-8,30 
A7P1-8,30 

4 1 
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4 2 
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I 
K 
K 
M 
M 
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M 

OUT 
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I 

- - 
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Figure 8-41. Sweep Trigger Timing Diagram 
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Table 8-28. Sweep Trigger Mode Select 
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Figure 8-42. Sweep Voltage Wavqf'orms for Sweep versus Marker Self Test 
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Table 8-29. Output Logic Outputs 
1 I 

Description 

1. L AMK and ZAB and L MP are low. 

1. L BPRQ is low. 
or 
2. DBPE and BPI are high. 

1. BPI is high. 

1. L ZMRQ is low. 
or 
2. INTlL AMP MK is high and L MKR is low. 
0 1 

3. INT/L AMP MK is high and L MK is low. 

1. L CNTR BLANK or L BPRQ is low. 

1. LPl is low. 
0 1 

2. L UPPER CLAMP SENSE is low. 
or 
3. L PLRQ is low. 

1. L RFBRQ is low. 
or 
2. PLl and RFBE are high. 

1. INT/L AMP MK is low AND: 
a. a. L MK is low. 
a. or 
b. L MKRQ is low 

1. PL1 is high. 

1. L PL1 is high. 

1. U32A pin 4 is low (40 ps pulse triggered by L HPIB TRG) 
or 
2. L RFBRQ is low 
or 
3. L PLl is low. 

1. DBPE and BPI are high. 
or 
2. L CNTR BLANK is low. 
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A6C5 filter switching transients, and A9C1 and A9C4 filter ac line ripple. 

+ 10V Regulator. Regulation is provided by three-terminal regulator A7U5. 
The regulator output voltage is determined by the voltage drop across A7R45 and 
current through A7R46. Diode A7CR6 protects the A7U5 regulator if the +10V 
UNREG input is shorted to ground. Overvoltage protection is provided by crowbar 
circuit A7U4. If the power supply output exceeds approximately +13.7V, A7U4 
turns on, shorting the +10V supply to ground, and causing regulator A7U5 to 
current limit. LED A7DS5 provides a power on indication when the power supply 
exceeds approximately +8V. Diode A7CR20 provides reverse voltage protection. If 
the +20V power supply is off, A7CR7 biases on to turn off the +10V supply. 

-10V Regulator. Operation of the -lOV Regulator is similar to the +20V 
Regulator. Adjustable three-terminal regulator A7U3 and error amplifier A7U2 
provide the voltage regulation. Voltage divider A7R23, A7R22, A7R21 (-10V ADJ 
potentiometer), and A7R20 uses the +20V SENSE line as the reference voltage. The 
-lOV supply is automatically turned off by Q1 if the +20V supply is missing. 

-40V Power Supply 

-40V Unregulated. The approximately 47 Vac T1 output is rectified by full- 
wave bridge rectifier A6CR15- 18. A6C8 and A6C14 filter switching transients, and 
A9C7 filters ac line ripple. 

-40V Regulator. The -40V Regulator operation is similar to the +20V 
regulator except that the regulator consists of discrete components (A7Q6-8) and, 
for improved reliability, the return side of the unregulated supply is regulated. The 
-40V output is common with -40V output of the Unregulated supply. 

A7Q6 is a series pass regulator with A7R29 functioning as the current sense resistor 
for foldback current limit transistor A7Q7. Error amplifier U19 controls the series 
pass base drive through A7Q8 to maintain a regulated -40V. The positive error 
amplifier input is scaled by the voltage divider consisting of A7R.37-40. A7R39 is 
adjusted for -40V in the RF Plug-in. The voltage divider is normally connected 
across the +20V SENSE and -40V SENSE inputs from the RF Plug-in. However, if 
the RF Plug-in is not installed, diodes A7CRll and A7CR12 (in the +20V 
Regulator) conduct to connect the voltage divider across the -40V regulator output 
and +20V regulator output Overvoltage protection is provided by a crowbar circuit 
(A7Q5, A7VR5). If the power supply output exceeds approximately -43V, zener 
diode VR5 turns on and switches SCR Q5 on, shorting the -40V supply to ground, 
and causing the -40V supply to current limit. Diode A7CR8 provides reverse 
voltage protection. 

+5V Power Supply 

+5V Unregulated. The two ac outputs of the T1 center-tapped secondary are 
half-wave rectified by diodes A6CR13 and A6CR14. A6C6 and A6C7 filter 
switching transients, and A9C5 filters ac line ripple. 

+5V Regulators. The +5V UNREG from the A6 Rectifier is applied to two 
regulators. The A7U16 regulator output at A7TPl is used only in the 8350A. The 
A7U10 regulator output at A7TP2 is used only by the RF plug-in. Each power 
supply output is provided overvoltage protection by crowbar circuits A7U9 and 
A7U18. Diodes A7CR21 and A7CR22 provide reverse voltage protection. Power on 
indication for each supply is provided by A7DS1 and A7DS8. 
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Three-terminal regulator A7U16 provides regulation and current limiting for the 
+5VA and +5VAFP supply outputs. Regulation for the +5VB output is provided 
by three-terminal regulator A7U10. The regulator output voltage is determined by 
the voltage drop across A7R1 and current through parallel resistors A7R2 and 
A7R76. A7R76 is factory selected for a +5.3V output at A7TP2. The extra 0.3V 
ensures sufficient voltage level at the RF plug-in. A7CR24 provides noise isolation 
between +5VB G N D  REF and G N D  DIG. 

Penlift A6: @ 

The Penlift circuit controls the Penlift solenoid in the X-Y Recorder to raise or 
lower the pen. When L PL (Low=Penlift) from the A5 Sweep Generator goes active 
low, A6Q1 and A6Q2 turn off, deactiviting the penlift solenoid in the plotter or 
recorder. When L PL goes high. A6Q1 and A6Q2 are turned on, grounding the 
penlift solenoid and causing the pen to set down. The Q2 collector voltage of about 
+40V is supplied through the Penlift solenoid by the plotter or recorder. A6VR2 
provides overvoltage protection. 

Power-up Circuit A6: @) 

The Power-up circuit provides the PWON output (Power On) that goes high after 
the +5VA supply reaches +5VA at initial power on. PWON goes low when power is 
removed, but before the +>?A supply begins to drop. When low, the PWON output 
resets the microprocessor and initializes the 8350A Diodes CR19 through CR24 
rectify the T1 secondary output At initial power on, A6Q4 is biased on byA6R4 and 
A6R5. A6C10 charses to about +YV and biases A6CR21 and A6CR24 off. The 
voltage at the noninverting input of comparator A6U1 rises immediately to about 
+2.4V. The voltage rise at the inverting input of comparator U1 is much slower, 

I sinceA6C11 must charge throughA6R1, A6R2, and CR23. Therefore, the U1 output 
is initially high which keeps A6Q4 biased on. After the +5VA supply reaches +5V. 
and A6C11 is fully charged, the voltage level at the A6U1 inverting input is about 
+2.6V. The U1 output goes low and turns off A6Q4 to switch the PWON output 
high. 

When power is removed, A6C10 discharges quickly through A6R12. A6CR21 turns 
on and the voltage level at the U1 inverting input decreases. This results in a high 
A6U1 output that turns on A6Q4 and switches the PWON output low before the 
+5VA supply starts to decrease. This disables all activity on the A3 Microprocessor 
before the +5VA supply is able to turn off. This is important for option 001 
(nonvolatile memory) instruments to ensure that none of the data stored in RAM is 
altered or lost when power is turned off. 

When power is turned off, A6CR24 provides a discharge path for A6C11. A6R6 
provides some hysteresis when the comparator output changes states. 

. - 

Line Trigger A6: @ 

The 4 3  base is connected through R8 to the 5V secondary winding ofT1. CR22 clips 
the negative half of the 60 Hz sine wave, and Q3 amplifies and inverts the clipped 
sine wave to provide a square wave output to the A3 Sweep Generator. The Q3 
collector is connected to +5V through a resistor on the A3 Sweep Generator. 

Power Supply Failure Detection A7: @ 

The Power Supply Failure Detection circuit provides an active low L PSF 

Scans by ArtekMedia O 2006 



Service Model 8350A 

(Lou=Power Supply Failure) output if any of the regulated power supplies fail 
(except +SVA, which is monitored by the Power-up circuit). The positive regulated 
power supply outputs are connected through a voltage divider to the noninverting 
input of comparator A7U17. The negative regulated supplies are connected 
through a voltage divider with the +5VA regulated supply to the inverting input of 
A7U17. Under normal operating conditions, the noninverting comparator input is 
more positive. If a power supply fails, the inverting comparator input goes more 
positive. and the comparator output L PSF (Low = Power Supply Fail) goes active 
low. 

Air Flow Detection A7 @ 

The Air Flow Detection circuit senses the internal air flow generated by fan B1, and 
flags theA3 Microprocessor if the air flow is restricted. This results in error message 
E016 being displayed on the front panel FREQUENCY display. but does not 
disable the instrument. 

AIR FLOW BAL potentiometer A7R.58 is adjusted to balance the voltage levels of 
the two A7U 11 comparator inputs under conditions of normal airflow. Transistor 
A7Q4 is always biased on, and, through a heatsink, acts as a heater for A7Q3. The 
efficiency of 4 4  as a heater is directly dependent on airflow across the heatsink If 
the airflow is restricted, A7Q3 is heated by A7Q4, and the A7Q3 base-emitter 
voltage drop decreases. This unbalances the bridge network and the inputs to 
'47Ull are unbalanced causing theA7U11 output (L PSV to go active low and flag 
the A3 Microprocessor. Since the microprocessor reads the flag only once every 10 
minutes, the Air Flow error code (E016) is not immediately displayed. 

A7C35 prevents the comparator from triggering for transients. Resistor A7R28 
provides some hysteresis once the comparator is triggered 

Troubleshooting 

The regulators for the +ZOV. + lOV, +5VB, - 10V, and -15V power supplies are 
operating properly if the voltage difference between the regulated output and error 
voltage input pins is about 1.25 Vdc. If the output voltage is low, and the above 
voltage difference exists, the problem is either the crowbar circuit or the load which 
is causing the regulator to current limit. 

Table 8-31 lists each regulated supply with its voltage limits. Test points for the 
voltage and return connections are provided for either an 83500 series RF plug-in or 
an 11869AAdapter/86200 series RF plug-in installed. The +20V. -10V. -40V, and 
+ SVB supplies are adjustable. If these supplies are not within the limits, refer to 
Section V, before further troubleshooting. 

The logic state of the Airflow Detection circuit output (L  PST) is monitored by the 
A3 Microprocessor. and stored in the Status Buffer at hexadecimal address 
location 1000. The Status Buffer data is displayed on the front panel FREQUENCY/ 
TIME display when the following key sequence is entered 

The FREQUENCY /TIME display should indicate 02 if L PST is active low, and00 
if L PST is high. Jumper A7TP4 tb A7TP5: the FREQUENCY/TIME display 
should cycle between 00 and 02. If the display does not cycle, refer to the hr f low 
adjustment procedure in Section V. 
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HP-IB Bus Driver @ 

Service 

The HP-IB Bus Driver provides a link between the HP-IB Interface and the HP-IB 
bus. The sixteen HP-IB signal lines are interfaced through transceivers U8 and 
U16. U8 handles the data transfer and bus management signals and U13 handles 
the eight line data bus. For U8, the direction of signal flow is determined by TILR 
(TalWLow Receive), and L .4TN (Lo-Attention) inputs. Directional control for 
U8 is shown in Table 8-33. 

The direction of signal flow for transceiver U13 is also determined by TILR When 
TILR is high, data is transferred from U6 to the HP-IB bus. When TILR is low, data 
transfers from the HP-IB bus to U6. The sixteen signal lines travel from U8 and U13 
through J1 and ribbon cable W5 to the rear panel HP INTERFACE BUS connector 
54. 

HP-I 6 Status Indicator @ 

Latch U5 has two functions. It is utilized for the self-test routines as well as for HP- 
IB status indication. Refer to the Self Test circuit description for operation in the 
self-test routine. 

U5 latches in the data from the Instrument Data Bus which turns on LEDs : DS1-DS3 to indicate the HP-IB status of the 8350A U5 is clocked by LEN1 from 
4 the Address Decoder. L SRQ (Low Service Request) is taken directly from the 
output of U6 and inverted twice through U2B and U2F. The HP-IB state for this 
signal is indicated by LED DS4. LEDs DS1-DS4 indicate an active state when 
illuminated (i.e. when the 8350A is in the talk mode DS3 and DS2 are on). 

Self Test @ 

The A3 Microprocessor writes a data pattern into latch U5, then reads U9 and 
compares this data with the original data written into U5. Since U9 is the three-state 
buffer used to read the latched U5 output, the two data patterns should be identical. 
The data pattern written is a single high data bit (all other bits are low). This data bit 
is rotated from the least significant to the most significant bit over a sequence of 
eight write/readlcompare cycles. 

The Instrument Bus address lines are then checked. The A3 Microprocessor 
outputs a series of addresses that are decoded by the Self test circuiq and used to 
control counter U7. The counter is reset at the beginning ofthe test by an address bit 
pattern that results in all highs at the input of 13-input NAND gate U17. This results 
in a counter reset pulse that is gated with L V O  STB in NOR gate U3D. The A3 
Microprocessor then complements the address bit pattern, which results in all 
highs on the input to 13-input NA-ND gate U16. The U16 output is gated with I10 
STB by U11C. and is used to increment counter U7. This address bit pattern is 
repeated 15 times to increment the counter so all its outputs are high (a count of 15). 
The A3 Microprocessor then reads 3-state buffer U10 to determine the counter 
output If the counter outputs are all high, the Instrument Bus address lines are 
operational. 

Troubleshooting 

Component failures on the .48 HP-IB Interface may be classified as either an 
Instrument Bus self test failure or HP-IB Interface failure. Instrument Bus 
operation should be verified before troubleshooting a HP-IB Interface failure. 
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Service Model 8350A 

Instrument Bus Failure Correct Instrument Bus operation is checked during 
the power on or Instrument Preset self tesrs. If the front panel INSTR PRESET key 
is pressed and error code E004 or lower occurs, Instrument Bus operation is 
verified. If E005 occurs, perform an Instrument Preset self test with A4 Marker and 
Scaling, A5 Sweep Generator and the RF Plug-in removed (This removes the 
possibility of these board assemblies causing an Instrument Bus error code.) If 
E005 still ................................. occurs, set the 8350A into the repetitive Instrument Bus Self Test by 
pressing $&E@Tj L ....... .> ....... ..,. . . . .  $@$2@: ..,. ,. , and checking waveforms shown in Figure 8-59. 

HP-I B Interface Failure Provided the Instrument Bus is operational. a HP-IB 
failure is limited to one of the following circuits: 

Address Decoder (U1 IB and U15 pin 6) 

HP-IB Address 

HP-IB Interface 

HP-IB Bus Driver 

HP-IB Status Indicator 

Basic remote programming operation is verified bp;performing the Remote 
Operator's Check in Section 111. Depending on the outcome of the Remote 
Operator's Check, troubleshoot the HP-IB interface as follows: 

Not able to complete Remote Operator's Check 

1. Check Address Switch for correct HP-IB Address. Press Shift LCL (Local) 
keys to read the HP-IB address and compare it with the actual switch setting. 

2.  Check interrupt operation. Run Remote Check program in Table 8-34 (See A8 
schematic). Check that U6 generates an active low L IBIRQ signal and that U6 
receives an active low L CS input. Generation of the interrupt request 
indicates that U6 has received an HP-IB command An active L CS pulse 
indicates that the '43 Microprocessor responds to the interrupt request. 

3. Run Remote Check program in Table 8-34. Check for activity on handshake 
lines (L ATN. L NDAC, L NRFD, and L DAV) and the L REN bus 
management line. 

3. Run TalWListen program in Table 8-34. Check HP-IB status indicators 
switch between TALK and LISTEN indications. 

Remote Operator's Check is Verified 

1. Check operation of Bus management lines (L SRQ, L IFC. and L EOT). Run 
programs listed in Table 8-34 to exercise each bus management line and check 
for activity on that line. 

2.  Run L REMTRG Check program in Table 8-34. and check L REMTRG line 
for activity. 

3. Problem may be software related Check that software conforms to guidelines 
in Section 111. 
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Figure 8-61. A 9  Motherboard, Component Locations 
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