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ABS
ABSOLUTE

COMMAND SYNTAX:

)V amennmnt destination -
(A )

USER OEFINED TRACE}—
USER DEFINED VARIABLE M/

USER DEFINED T'RACEI'-\
USER DEFINED VARIAELE |-
PREDEFINED VARIABLE—"
PREDEFINED FUNCTION}—]

DESCRIPTION:

: Y ’ .

~

“4-1n4 dhgolute value of the. séurce is put gn the destination.



ENTER
ENTER FROM HP-IB
._ COMMAND SYNTAX:
/—— address —————

TRACE ELEMENT

PREDEFINED FUNCTION

USER DEFINED VARIABLEI"

/——— destingtion -
' TRACE ELEMENT

PREDEFINED VARIABLE

: USER DEFINLD VARIABLE

. DESCRIPTION:

The command ENTER FROM HP-IB (ENTER) allows a function definition to
enter data from the HP-IB port. If a controller is detected on
HP-IB, the command is aborted. This command causes the analyzer to

-assume controller capabilities on HP-IB. ‘"The RELEASE HP-IB.

(RELHPIB) command may be used to disable these capabilities. The
entered data is formated according to the format specified in the
format field.

K:
Free field. ASCII real number format.
B
One byte binary.
W

-One word (2 bytes) binary.



®

ERASE

Erase

COMMAND SYNTAX:

2
V%

\ 4

elollclo

DESCRIPTION:

All user memory and save/recall registers are erased. The user memory is erased by first
putting all 1's, then all zeros, into memory. The save/recall registers are erased by
placing instrument preset in all registers,



FFTKNL
FAST FOURIER TRANSFORM KERNAL

COMMAND SYNTAX:

USER DEFINED mct-:}j

TRA }
e/
—
{ TRB |

gy
\RC J

USER OEFINED TRAGE

DESCRIPTION:;

This command performs a 16 bit Discrete Fourier Transform on the
specified traces, overlaying them with the results. Both traces
must be the same length, and the length must be a power of two. The
two traces represent the real and imaginary components of one com-
plex valued trace. FFTKNL does no other normalization, scaling,

‘clipping, or magnitude determination. Any such manipulation is the

user's responsibility.

If the results of the Discrete Fourier Transform are to be multipled
by the length of the traces, the command SCALEZD FAST FOURIER
TRANSFORM (IFTKNL) should be used instead of this command.



FFT
FAST FOURIER TRANSFORM

COMMAND SYNTAX:

destination
ans = N\
]

{ ™8 )

® — —>(O—

URC
USER DEFINED TRACE

USER DEFINED TRACE

DESCRIPTION:

The FAST FOURIER TRANSFORM (FFT) command performs a Discrete Fourier

— Transform on the source trace array and stores the logs of the mag-
nitudes of the results in the destination array. If necessary, the
source trace is padded with zercs at the end to result in a suffi-
cient number of points, and it is converted to linear values if
stored logrithmically. The source array is then weighted with the
function in the window trace to minimize amplitude inaccuracies,
side lobes, etc. The transform is then computed and the results
placed in the destination array. No phase or absolute sign informa-
tion is preserved in the results. If needed, phase or absolute sign
information may be obtained by using the FAST FOURIER KERNAL
(FFTRNL) command instead.

The windowing function stored in the window trace may be created
with the TRACZ WINDOW (TWNDOW) command or by the user storing his
own values in that trace. The values in the window trace are
treated as fractional numbers. No offset is used. The average win-
dow value is computed and used to correct the results in absolute
units. For maximum precision, the peak values of user created
traces should approach +32767 or -32768. Windowing is described in
greater detail under the TWNDOW command.

Due to aliasing, the FFT command only directly computes the values
of the even points of the destination trace. The odd values are ob-
tained by interpolation.




IFTKNL
SCALED FAST FOURIER TRANSFORM KERNAL

COMMAND SYNTAX:

recl

/ N
A
. ) ]
IFTKNL ) >(5) \ﬁ ' ~I )
’\sf/ TRC f NS
USER DEFINED TRACE o @ o

/= Imaginary Ea—

]

J(dl

[

USER DEFINED TRACE

: ° :
o
@
9
@

DESCRIPTION:

This command performs a 16 bit Discrete Fourier Transform on the
specified traces, overlying them with the results multiplied by N
(the length of each trace). Both traces must be the same length,
and the length must be a power of two. The two traces represent the
real and imaginary components of one complex valued trace. IFTKNL
does no other normalization, scaling, clipping, or magnitude deter-
mination. Any such manipulation is the user's responsibility.

The only difference between SCALED FAST FOURIER TRANSFORM
KERNAL(IFTKNL) and FAST FOURIER TRANSFORM KERNAL (FFTKNL ) is that
the former returns results which are scaled by the length of the
traces. If IFTKNL is used as an Inverse Discrete Tansform (IFT),
the reults are in time reversed order. To do an IFT, the imaginary
trace must have its sign changed before and after the IFTKNL.



INT
INTEGER

COMMAND SYNTAX:

)V destination —

USER DEFINED TRACEl—
USER DEFINED VARWBLE }]
PREDEFINED VARUBLE

,~—{USER DEFINED TRACE[~~
{USER DEFINED VARIABLE }
N{PREDEFINED VARALE—
N{PREDEFINED FUNCTION |-

TRACE RANGE

UNITS

Y
A4

DESCRIPTION:

The greatest integer which is less than or equal to the source real
number is stored in the destination.



MERGE
Merge

COMMAND SYNTAX:
»~DESTINATION TRACE —

— T
CuERGE )=Cp=——C_T88__)——t=—()——~(START POSITION
— T O—— - )

— USER DEFINED TRACE|—

. ,———SOURCE TRACE ——

570p_Pos 111N+ 188>t =GTAAT_FOSITIO0-=— —=
- | - @i

—{USER DEF INED TRACE}— : @ !
.

DESCRIPTION:

MERGE will move a portion of the source trace into the destination trace starting at a
predetermined position. Specify the start position and the stop position in the
destination trace by either a numeric value or a variable. The same holds true for the
start position in the source trace.



MINPOS
Minimum Position

COMMAND SYNTAX:

TRA
— (O~

— USER DEFINED TRACE [—

DESCRIPTION:

MINPOS returns a value which is the x position of the minimum value in trace A, trace B,
trace C, or user defined trace.



MIRROR

Mirror
COMMAND SYNTAX:

—DESTINATION TRACE —\ r— SQURCE TRACE —

TRA

| TRA -
MIAROA )-=(Sp) TR —p— TRB ()~

TR {_Q_,' TRG |

{USER DEFINED TRACE|— < USER DEF INED TRACE]—‘

DESCRIPTION:

MIRROR command will take the mirror image of a source trace and move it into a destination

trace, The source and destination trace can be trace A, trace B, trace C, or a user
defined trace,



MOD
MODULO

COMMAND SYNTAX:

fr——————— SOUrCe | ———

/~——— destination ——— (_TRA_)
(LTRA_)

:

(_TRC_ ) ~{USER_DEFINED TRACE}—
USER_DEFINED mz—:}—%@—_—é—{usea DEFINED VARIABLE
USER DEFINED VARWBLE}| : @ . [N{PreDerneD VaARIABLE}
PREDEFINED VARIAGLE

TRACE RANGE

NUMBER UNITS

~{USER DEFINED TRACﬂ-N
—USER DEFINED VARIABLE } -
N—{FREDEFINED VARAGLE '
N{PREDEFINED FUNCTION]—

@
TRACE _RANGE @
@
O

NUMBER UNITS

DESCRIPTION:

The remainder of the division of source 1 by source 2 is stored in
the destination. If source 2 is zero, an error will be reported and
the result will be source 1.



COMMAND SYNTAX:

S address -\

OUTPUT

OUTPUT TO HP-IB

USER DEFINED

VARIABLE

output data

TRACE ELEMENT

PREDEFINED FUNCTION ]-\

PREDEFINED VARIABLE |
USER DEFINED VARWABLE

daoto byte

L { delimiter | - - { delimiter | ;

S msb |
: " llength

DESCRIPTION:

le::th A (oo bt

data byte
& END

Output is provided for sending data to the HP-IB port from a func-
tion definition. If a controller is detected on HP-IB, the command
is aborted. This command causes the analyzer to assume controller
capabilities on HP-IB. The RELEASE HP-IB (RELHPIB) command may be

used to disable these capabilities.

to the format specified in the format field.

FORMAT FIELD OPTIONS:

K:

The data 1s outpout according

Output in free field ASCII format with no terminator.



OUTPUT
CUTPUT TO HP-IB

KC:

Ouput in free field ASCII with "CR" and "LF" terminator.

KL:

Output in free field ASCII with "LF" and "END" terminator.



PKPOS
Peak Position

COMMAND SYNTAX:

TRA
TRB ‘

m— ()

L1 USER DEFINED TRACE |

DESCRIPTION:

PKPOS returns a value which is the x position of the maximum value in trace A, trace B,
trace C, or user defined trace.



Progranming Codes Compatibility Guide
For HP Spectrum Analyzers

Introduction

This note is a cross-reference guide of the programming commands for the
8530A, 71000, B85EEA/B, 8567A, and B568A/B spectrum analyzers.
It enables you to revise an existing program written for one HP spectrum
analyzer (such as the HP 8566A) so it will run on another HP spectrum analyzer
(such as the * 71000). It consists of easy-to-follow procedures and
tables. Follow steps 1, 2, and 3 to revise an existing program to work on
another HP spectrum analyzer.

Common Commands

Hewlett Packard has continously improved both the front panel and
remote operation of HP spectrum analyzers. Improvements require change.
To minimize program incompatibilty caused by these changes, HP has developed
a Common Command Set. The common commands are those command mnemonics
»\3hat are implemented in different HP spectrum analyzers.

”Evoluuon of the Common Command Set

The first HP-IB programmable spectrunm analyzer, the HP 8568A,
associated each fron} panel key with a particular HP-TB gommand,
The manual and remote cey:iilivie. uv L5 suceirum analyzer were
doubled by using key-shift funciione. Key-shift functions were powertul
but they were also hard to remember, read, and edit (e.p. KSM (key-shift M)

returns the average value at the marker normalized to | Hz bandwidth).

The next programmable HP spectrum analyzers, the HP 85S56B and B8568B,
provided command mnemonics that are easy to remember, read, and edit.
Previous key-shift functions still worked and some equivalent mnemonics were
provided ( e.g. equivalent mnemonic for KSM is MKNOISE ON.) These analyzers
also provided additional useful commands.

When the HP 71000 Modular Spectrum Analyzer family was introduced,
key-shift functions were eliminated and oenly easy to understand mnemonics were
used. The vast functional capability of the HP 71000 created a large command
set which initially defined the Common Command Set.

Benefits of the Common Command Set

Since the Common Command Set uses easy to understand commands, programming
with the Common Command Set makes programs easy to read. However, the
_areatest benefit is that you get a high probability of transportability of a
mprogram between current and future HP spectrum analyzers. Any modifications
required in a program using the Common Command Set will be hardware related.




Procedure to Revise Programs
Programs can be revised by applying three easy steps.
Step | Add delimiters between commands.

Note 1: This is the ONLY step necessary to convert an HP 8566A/8568A
program to run on the HP BS5EB/8568B.

Note 2: Step | is required to revise programs written for the HP 85GEA
or 85E8A spectrum analyzers because IEEE 728 reguires that a
delimiter seperate commands. In compliance with IEEE 728
standards, some commands of HP spectrum analyzers require
delimiters between commands. It is recommended to place
delimiters between commands to ensure proper program execution.
In a program, a delimiter can either be a space, comma, or
semicolon. The same delimiter should be used throughout a
program. All examples in this programming note use semicolons
as the delimiter.

A delimiter is required between commands before applying
steps 2 and 3.

Step 2 Identify commands that are not recognized by the spectrum analyzer. ~

Step 3 Replace unrecognizable commands with equivalent mnemonics or
eliminate them.

Explanation of How to Apply Steps 1-3

Step 1 is the easiest to apply. If commands are not seperated by a
delimiter, then seperate them by a delimiter.

Steps 2 and 3 can be applied with the aid of the following seven tables.
1. Complete commands list of all HP spectrum analyzers.

3. Commands unique to the HP 8580A.

4. Commands unique to the HP 71000.

5. Commands unique to the HP B8S5E66A/85E68A.

6. Commands unique to the HP 8566B/8568B/8567A.

7. Key-shift functions and their equivalent mnemonics.

NOTE: Commands for the HP 8567A are identical to those of the HP 8588B.
Therefore, commands and tables pertaining to the HP BS5E8B also
pertain directly to the HP B5B67A.

Unique commands in Tables 2 thru 6 are associated with some special )-\‘
capability in that model. -

Table 7 consists of key—shi?t functions and the newer equivalent mnemonics.
Key-shift functions are recognized by the HP 8566A/B and HP B85E8A/B.
HP B8566A/B and HP BS568A/B.



Step 2 (identifying the unrecognizable commands) is applied as follows.

(a)

(b)

Using Table t, find the commands in the program that are not
recognized by the spectrum analyzer of interest.
If you own a series 300 controller and want to identify unrecognizable
key-shift functions, then execute the following command.

FIND °*KS*®

Step 3 (replacing unrecognizable commands with equivalent mnemonics or
determining when to eliminate them) is applied by appropriately using
Tables 2-7.

(a)

(b)

Unrecognizable key~shift functions

1. For an unrecognizable key-shift function, refer to Table 7.

2. Replace the key-shift function by its equivalent mnemonic.

3. If an equivalent mnemonic for the key-shift function does not
exist, then go to (b).

Other unrecognizable commands

1. Refer to the appropriate table of unique commands of the spectrum
analyzer for which the original program was written. Oetermine
the function of that command.

2. 6o to the table of unique commands of the spectrum analyzer to
which the program is being updated.

3. Find a command whose function is similar to that of the
unrecognizable command. If a similar command does not exist,
then find a series of commands with a function similar to that
of the unrecognizable command.

4. Replace the unrecognizable command by its similar command or
connand;.

5. Don't panic if a similar command(s) does not exist. These cases
are rare. Usually, the measurement can still be performed by
eliminating commands that cannot be replaced.

How to Use This Programming Note

The following programming example illustrates how to use this
programming note. This program was written for the HP 85BBA to tune,
zoom in on, and read the amplitude of a signal at 100 MHz. It also
shows how to access the external mixing mode.

OUTPUT 718" IPKSSCF10@@MZSP1QOMZKSBM2®

OUTPUT 71B;"TSE1"

OUTPUT 7183 "MTISP1QOKZTSMTR" .

OUTPUT 7184"TSE1" ‘

OUTPUT 7185 "MA"

ENTER 7184AMPTD

PRINT "AMPLITUDE OF SIGNAL IN DBMV =" ;AMPTD
I NOW EXTERNAL MIXING MODE WILL BE ACCESSED
OUTPUT 7184 "KSUCF956Z5P2062"

END

SUVWTINUNHEWN -

-

Figure 1, Program for the HP 85SEBA.



Example 1: The program above is revised so that it will run on the HP B8S8EB,

fipply step 1.

OUTPUT 718" IP4KSS;CF100MZ 4SP1OMZ4KSB¢M2s"

OUTPUT 7183"TSsE14"

OUTPUT 7183 "MT14sSP1QOKZsTSsMTO;"

OUTPUT 7183 "TSiEl4"

OUTPUT 7183"MAs"

ENTER 7184AMPTD :

PRINT "AMPLITUDE OF SIGNAL IN DBMU =*;AMPTD
I NOW EXTERNAL MIXING MODE WILL BE ACCESSED

OUTPUT 718; "KSUsCFI56Z15P206Z4"

END

QWU L OGN

-—

Figure 2. Revised Program with delimiters highlighted.

The program in Figure 2 works on the HP 8566B. As stated earlier, only
step | is required for updating an HP BSEEA program to the HP 8SEEB.
Note: If you own an HP 856BA or HP 8568A and want to acquire the hardware and
software capability of the HP 8568B or HP 8568B, then call your
local HP sales office and inquire about the HP 85BEB6A+01K or
HP 85E8A+D1K Retrofit Kit.

Example 3¢ The program in Figure 4 is further revised to ensure maximum
compatibility with other HP spectrum analyzers,

I. Using Table 1, identify commands in the program that have recommended
alternate commands.
These are highlighted in Figure S.

1 OUTPUT 71834 "1PsCF1@@MZSP1OMZsAUNITS DBMU:M2;"
2 OUTPUT 7183"TS:E1;"

3 OUTPUT 718;"MT1;SP10OKZ TS MTO;"

4 OUTPUT 7183"TSiE1s"

S OUTPUT 718:"MA:"

6 ENTER 718;AMPTD

7 PRINT "AMPLITUDE OF SIGNAL IN DBMV =";AMPTD

8 | NOW EXTERNAL MIXING MODE WILL BE ACCESSED
OUTPUT 7184 “MXRMODE EXT:iCF9562:5P2062:"

18 END

Figure S. Program with commands that have recommended alternate commands
highlighted.



11. Apply step 5.
Table 1 is used to find the equivalent commands in the Preferred Comamnd
Set. The commands highlighted in Figure 5 are replaced with those
commands highlighted in Figure B.

OUTPUT 7184 "IP;CF100MZ{SP1OMZ;AUNITS DBMUiMKN;*
OUTPUT 718;"TSiMKPK HI:"

OUTPUT 718; "MKTRACK ON;SP1Q0KZ;TS;MKTRACK OFF;"
CUTPUT 718;"TSiMKPK HI;"

OUTPUT 718¢"“MKA?;"

ENTER 7183 “AMPTD

PRINT "AMPLITUDE OF SIGNAL IN DBMV =";AMPTD

| NOW EXTERNAL MIXING MODE WILL BE ACCESSED
OUTPUT 7183 "MXRMODE EXT3CF956Z4SP2062;"

END

S WM &UOLN -

-—

. Figure 6. Program with recommended alternate commands highlighted.

More information concerning programming commands for a particular
spectrum analyzer can be found in the Operating and Programing Manual
or Quick Reference Guide for each spectrum analyzer.




TABLE 1

Complete Commands List of all HP Spectrum Analyzers

Each of the following commands is used by the spectrum analyzers listed in
the same row. For example, command Al is used by the HP 71000, .
8590A, BS56BA/B, and 85E68A/B; and command ADD is used by the HP 71000, BSEEB,
and B8568B.

Recommended alternate commands are in parenthesis(), For example, CLRW TRA
is recommended alternate command for Al.

Note: Commands for the HP B5E7A are identical to those of the HP B85EB8B.

Command Recommended Spectrum Analyzers

Alternate
Al (CLRW TRA) 71000 8590A B566B B8568B B85G6EA  B5E8A
A2 (MXMH TRA) 71000 8590A B566B BSE68B BS5E6A 8568A
A3 (VIEW TRA) 71000 85904 8566B 8568B B8566A 8568A
A4 (BLANK TRA) 71200 B8590A B56EB B8568B B8566A 8568A
ABORT 71000
ABS 71000 8566B 85688
ADD 71000 8566B B8568B
AMBe ‘ 71000 8590A 8566B 8568B
AMBPL « 71000 8566B BG68B
AMC 71000 '
AMPCOR 71000
AMPU 71000
ANNOT 71000 8590A 85668 85688
AFB+ 71000 856EB 85688
AT 71000 8580A 8566B 8568B 856EA B8568A
AUNITS 71000 8590A 8566B 85688
AUTO 8590A
AVG 71000 B566EB 8568B
AXB 71000 B530A 8566B 8568B
B1 (CLRW TRB) 71000 BESOA BSEEB B5E58B BL5B6EA B568A
B2 (MXMH TRB) 71000 8590A * B5B6EB B8568B B566A 8568A
B3 (VIEW TRB) 71000 8580A 85668 B8CE8B B566A BSE8A
B4 (BLANK TRB) 71000 8530A 8566B 8568BB 8566A B5E8A
BIT 71000
BLe» {BML) 71002 8590A B5656B B8568B B56BA B8568A
BLANK 71000 B8580A 85668 8568B
BML« 71000 8590A 8566B 85688
¢+ This command is hardware dependent. Consult your Remote Operation Manual

or Quick Reference Guide for further information on this command.

'\ |



Command

BRD
BTC
BWR
BxC

Ci

c2

cA

CAL ALL
CAL AMP
CAL FETCH
CAL FLAT
CAL FREQ
CAL GAIN
CAL INIT
CAL LO6
CAL OFF
CAL ON
CAL RBW
CAL STORE
CALCOR
CALFREQ
CALPUWR
CALSRC
CENTROID
CF
CLRAVE
CLRDSP
CLRY

CNF
CNVLOSS
COMPRESS
CONCAT
CONTS
COUPLE
CR

CS

CT

CTa

CTM

cv

D1

Recommended
Alternate

(AMB OFF)
(AMB ON)
(AT AUTO)

(RB AUTO)
(SS AUTO)
(ST AUTO)

(VB AUTO)

D2 '-

D3

DA

DD
DEBUG
DELETE
DEMOD

Spectrum Analyzers

71000
71000

71000
71000
71000
71000

71000

71000

71000

71000
71000
71000
71000

71000

71000
71000

71000
71000
71000
71000
71000
71000
71000
71000

71000

71000
71000

g8590A
8580A

8530A
8590A
85804
8590A

85904

8590A
8590A

8590A

8590A

8590A
8590A

8590A
8590A

8590A
8590A

B8590A

85668
856EB
856EB
85668

85668
85668
85668

85668
85668
85668

85668

B856EB
85668
85668
85668

85668
B856EB
85668
85668
85668
85668

B85E6B
BSEEB
8SEEB
85668
85668

85688
85688
85688
85688

85688
85e88
85688

85688
85688
85688

85688

85688
85688
B5668
85688

85688
85688
85688
8568B
85688
85688

85688
85688
85688
85688
B568B

8566A
8S66A
8566A

8568A
8568A
8568A

BS6BA 85E8A

8566A
8566A
BSE6A

8566A

BSEGA
8566A
85EEA
8566A
B856EA

8568A
8568A
8568A

BEE8A

8568A
8568A
8568A
8568A
8568A



Command Recommended Spectrum Analyzers

Alternate
DET AUTO , 71000 8566B B568B
DET AUXA 8590A
DET AUXB 8590A
DET BSPN 8590A
DET CDAC 8590A
DET DROOP 8590A
DET FDAC 8590A
DET FMD 85350A
DET FMSP 8590A
DET 6ND 71000 8590A
DET MAN 71000 85668 85688
DET MCD 8590A
DET MNSP 85904
DET MTEN 8590A
DET NEG 71000 85668 85688
DET NRM 71000 85668 B568B
DET POS 71000 8590A 85668 85688
DET PTEN 8590A
DET REF 8590A
DET SDAC 8590A
DET SMP 71000 8590A 85668 85688
DET SWPR ; 8590A
DET XFIN - 8590A
DISPOSE 71000 B566B 85688
DIV 71000 8566B 85688
DL 71000 85904 B566B B568B B8566A B568A
OLE 85668 B568B
DONE 71000 8590A 85668 85688
DR 8566B 8568B B8566A B8568A
DSPLY 71000 B566B 85688
DSPMODE 71000
DSPTEXT 71000
DT B8566B B8568B 8566A 8568A
v B566B 85688 8566A B8568A
DWINDOW 71000
E1 (MKPK HI) 71000 8590A 8566B BSE8B 8566A B8568A
E2 (MKCF) 71000 8590A B8566B 85688 B8566A B5E8A
E3 (MKSS) 71000 8590A 8566B 8568B B565A B568A
E4 (MKRL) 71000 B8590A BSEEB B568B B5B6A B8568A
EE 8590A B566B B8568B BS6BA B5E8A
EK L 8590A 8566B B8568B B856G6A 8568A
ELSE 71000 8566B 8568B
ELSIF 71000
EM 8566B 8568B BS6EA 8568A
ENDIF 71000 8566B 85688
ENTER 71200 8566B 85688

ERASE 71000 B56EB 65688



Command Recommended
Alternate

ERR

EX (AXB)
EXP
EXTMXR

FA
FB

FFT
FFTKNL
FOFFSET
FPKA

FREQU
FS
FULBAND
FUNCDEF

GRe - (BRAPH)
GRAPH
6RAT
GRID

HD
HNLOCK
HNUNLK

I

12

18

1D

IDCF
IDFREQ
IDMODE
IDSTAT
IF
IFTKNL
INPUT
INT

INZ

1p

IT s
IWINDOW

Spectrum Analyzers

71000

71000
71000

71000
71000

71000
71000
71000

71000
71000
71000
71000

71000
71000
71000

71000
71000
71000

71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000

85390A

8590A
8590A

8590A

8590A

8590A

85390A

8590A

B590A
8590A

# This command is hardware dependent.

85668

BSEEB
BSEGB
85668

BSEEB
85668

85668
85668
85668
85668

856EB
85668
85668
BS6EB
856EB
856EB

856EB
85668

856EB
85668

85568
85668
85668
B5EEB

85668

85688

85688
85688

85688
85688

85688
85688
85688

85688
85688
85688

85688
85688
85688
gseeB
85688
85688
85688

85688
85688

85688
85688

8568B

85688

85E66A B568A

8566A B8568A
B8566A 85E8A

8568A

B566A B5B8A

B56E6A B568A

8568A
8568A
856EA B8568A

8566A B568A

Consult your Remote Operation Manual
or Quick Reference 6uide for further information on this command.



Command Recommended Spectrum Analyzers

Alternate

KEYCLR 71000

KEYDEF 71000 B566B 85688

KEYEXC 85668 BS68B

KEYPST 71000

KSA 8530A 85668 BSEBB B8SE6A BSE8A
KSa 8566B 8568B B8566A 85E8A
KSB 8590A B8566B BS5EBB BG566A B85E8A
KSh 8590A 8566B 8568B B8SG66A 8568A
KSC 8590A - BS566B 85688 B566A 8568A
KSc 8566B 8568B 85EEA B8GE8A
KSD 8590A 85668 B8568B 8S66A BG68A
KSd ) 8566B B8568B BEEEA B568A
KSE - 8590A 8566B 8568B BSEEA 8568A
KSe 8530A 8566B 856BB BS5E6EA 8568A
KSF 85668 B568B B568A
KSf BS5EEB 85688 B85GEE6A B8568A
KS6 ' 8590A ~ BS5EEB 8568B 8566A 8568A
KSg 8566B 856K8B B85BEA B85E68A
KSH 8590A B566B 8568B 8566A B8S68A
KSh . 8566B B8S68B B8566A 8568A
KS1I 8566B 85688 BS6EA 8568A
KSi 8566B B8568B B5EBA 8568A
KSJ 85668 8568B 85EEA B8568A
KSj 7 8566B 8568B B8566A B8568A
KSK : _ 8566B B8568B 68566A 8568A
KSk 8566B B5E68B B856BA 8568A
KSL 8590A B566B 8568B BS5EG6A 8568A
KS1 8566B B8568B B85EGEA B8568A
KSM 8580A 85668 8568B 8S5E6A B8568A
KSm 8590A 8566B 8568B B8566A B85E68A
KSN 8566B 8568B B85EEA 8568A
KSn 8530A 8566B B5E8B B856E6A 8568A
KSO 8580A 8566B 8568B ©H5B6A 85E68A
KSo 8590A 8566B B8568B BS5EEA B85E8A
KSP 8566B B568B 85BEA 8568A
KSp 8590A 8566B 8568B BSEBA 85E68A
KSQ 8566B B5E8B 8G5E66A 8568A
KSq B566B B8568B BS5EEA 85E68A
KSR 8566B B85658B B566A B85SE68A
KSr 8566B B8568B 856BA B5E8A
KSS - B56EB B8568B 8566A BSE8A
KST 8566B 8568B B8566A 85E68A
KSt 8566B B8568B 85E6A 85E68A
KSU 4 8566B B568B B8S566A B8SEBA
KSu B566B B85E8B B8566A B8568A
KSv 8590A B566B 85688 B8S5EEA 8568A
KSv B566B 8568B B8555A B8568A
KSW 85668 BS5G68B B856EA BSE8A
KSw 85668 8568B B8566A 8568A

KSX 85308A v B56EB 8568B B85EBA 85E8A



Command Recommended Spectrum Analyzers

Alternate
KSx B566B B5EBB BSEEA B85BBA
KSY 8530A B8566B 85E68B 8566A B85B8A
KSy 8566B B8568B B8SEEA B85E8A
KSZ 8590A 8566B B85E8B BSEEA 85E8A
KSz 8566B 8568B BSEBA BSEBA
KS( BSEEB 85688 B8566A B568A
KS) 8566EB 85688 B566A 8558A
KS< 85688 8568A
KS<123> B56EB B8SE8B 8SE6EA 8568A
KS<125> 8566B 85E8B BSEEA 8568A
KS<126> 8566B 8568B 8566A
KS<127> 85668 B5E66A
KS<3® : 8566B B8568B 8566A
KS<43> 85668 BSEBA
KS<91> 8566B B8568B 8566A
KS<92> 85668 8566A
KS<94> 85668 8566A
KS> 85688 8568A
KS= 85EEB B568B BSEEA 8568A
KS, 8590A 85668 B5E8B B85G6EA BS5EBA
KS/ 85668 8566A
KS1 85668 6568B B566A B8SE68A
KS$ 85668 8566A
LO (DL OFF) “ 71000 8590A 85668 B568B 856BA B8568A
LB B8C66B 85688 B8566A 8568A
LF B85REB 8566A
L6 71000 8590A 85668B 8G5E8B BSEEA B8568A
LINET 71000
LL 85668 B8S568B 8GEEA 85EBA
LN 71000 8590A 8566B 8568B B8S5EGA B8SESBA
LOG 71000 856EB 85688
LOSTART 71000
LOSTOP 71000
M1 (MKOFF) 71000 8530A 85668 B85E68B BSEEA BHEBA
M2 (MKN) 71000 B8590A B56EB 85688 8GEEA B85E8A
M3 (MKD) 71000 B8590A B8566B 8568B 85E66A B8GEBA
M4 8550A 8C66B 8568B BSE6A B85E68A
MA (MKA?) 71000 8590A 85E6B 85E8B BSEEA  8568A
MBIAS 71000
MBIASPK 71000
MBMAX 71000
MBMIN ‘ 71000
MBRD 856EB 85688
MBRES 71000
MBWR 85668 B85E68B
MCO (MKFC OFF) 85688 B85EBA
MC1 (MKFC ON) 85688 B85E8A

MDS 71000 8580A 8566B 8568B



Command Recommended

MDU
MEAN
MEASU
MEASURE
MEM
MERGE
MF

MIL
MIN
MINH
MINPOS
MIRROR
MK

MKA
MKACT
MKAL
MKAR
MKBW
MKCF
MKCONT
MKD

MKF
MKFC
MKFCR
MKMIN
MKN
MKNOISE
MKOFF
MKP
MKPAUSE
MKPK

MKPX
MKREAD
MKRL
MKSP
MKSS
MKSTOP
MKT
MKTRACE
MKTRACK
MKTV
MKTYPE
ML

MOD
MODID
MOV
MPY
MRD

Alternate

(MKF?)

§ -

Spectrum Analyzers

71000
71000
71000
71000

71000
71000
71000
71000

71000
71000
71000
71000
71000
71000
71000

71000

71000

71000
71000
71000
71000
71000
71000
71000

71000
71000
71000
71000
71000

71000
71000
71000
71000
71000
71000
71000
71000
71000
71000

8590A

8590A

8590A
85904
8550A
8590A
8590A
B8590A
8590A

8590A
8580A

8590A
8590A

8590A
8590A

8590A

8530A

85668
85668

85668
85668
85668

85668

85E6B
85868

85668
85668

85668
8566B
85668

85668

85668
85668
85668
85E66B
85668
85668
85668

85668
85668
85668
856E8B
85668
856EB

85668
85668

85668
85668
85668

85668
85668
B56EB

B5E8B
85688

85688
85688
85688

85688

85688
85688

85688
85688

85688
85688
85688

85688
8568B
85688
85688
85688
8568B
85688
85688
85688
8568B

8568B

85688

85688
85688
85688
85688

85688
85688

85688
85688
85688

85688
85688
85688

8566A B8568A



Recommended
Alternate

Command

MRDB

MSG

MTO (MKTRACK OFF)
MT1 (MKTRACK ON)
MWR

MWRB

MXM

MXMH

NSTART
NSTATE
NSTOP

o1 (TDF M)

02 (TOF B MDSW)
03 (TDF P)

04 (TOF B MDSB)
OAs

oL
ONEOS
ONSUWP
oP

OR

oT
OUTPUT

PA
PATHLOCK
PAUSE
PD
PDA
PDF
PEAKS
PEN
PINPUT
PKPOS
PLOT

POSU
POWERON
PP

PR
PRESEL
PRINT

« This command is hardware dependent.
or Quick Reference Guide for further information on this command.

Spectrum Analyzers

71000
71000
71000

8590A
8590A

71000

71000 8590A

71000
71000
71000

8530A

8590A

8590A

85807
71000

8590A
71000

71000
71000

71000

71000
71000
71000
71000
71000
71000
71000
71000
71000

8590A

8590A

8530A

71000 8530A

71000
71000
71000 8590A

8590A

85668

856EB
85668
85668
85668
85668
85668

85668
85668

85668
85668
85668
85668
85668
85668
85668
85668
85668

85668
85668

856€EB

8566B
85668
85668
85668

85668

856EB

85668
856E6B

85688

85688
85688
85688
85688
85688
85688

85688
85688
85688
85688
85688
85688
85688
85688
85688

85688
85688

85688
85688
8568B

85688
85688

85688
8568B

85688

8566A 85E68A
B56EA B568A

8566A
B8566A
8566A
B85S66A
8566A
B8566A

8568A
8568A
B8568A
8568A
B568A
8568A

8566A 8568A

8566A B568A

B8566A B85E8A

85S66A
B8566A B5E8A

Consult your Remote Operation Manual



Command Recommended
Alternate

PRSDAC
PS
PSTATE
PT
PTCLOSE
PTOPEN
PTREAD
PU
PWRBW

R1

R2

R3

R4

RB

RBR

RC (RCLS)
RCLS

READMENU
RELHPIB
REPEAT
RETURN
REV

RL

RLPOS
RMS
ROFFSET
RQS

S1 (CONTS)
s2 (SNGLS)
SAVES

sC

SCALE

SER

SIGDEL
SIGID
SMOOTH
SNGLS

SP

SQR t-

SRCALC

Spectrum Analyzers

71000
71000
71000
71000
71000
71000
71000

71000
71000
71000
71000

71000
71000
71000
71000
71000
71000

71000
71000
71000
71000

71000
71000
71000

71000
71000
71000
71000
71000
71000
71000
71000

71000

8590A

8590A
8580A

" 8590A

85904
85390A

8590A
8590A

85390A
8590A

8530A
8580A

8590A
8590A
8590A

8590A

8590A
g8590A

* This command is hardware dependent.
or Quick Refeerence Guide for further information on this command.

85668
85668

85668
85668

85668
85668
85668
85668
856EB

85668
85668

85668
85668

85668
85668

85668
85668
85668

85668
BSE668
85668

85668
85668
85668
85668
85668
85668

85688

85688
85688

85688
85688
85688
85688
85688

85688
85688

85688
85688

85668
85688

85688
85688
85688

85688
85688
85688

85688
85688
8568B
85688

B56EA

8566A

8566A
B8566A
8566A
8566A
8566A

85E66A

8566A

8566A
856EA

B8566A

B566A

85684

8568A

8568A
8568A
8568A
8568A
8568A

g8568A

8568A

8568A
8568A

8568A

8568A

Consult your Remote Operation Manual



Command Recommended
Alternate

SRCAM
SRCAMF
SRCAT
SRCBLNK
SRCMOD
SRCOSC
SRCPOFS
SRCPSTP
SRCPSWP
SRCPUWR
SRCTK
SRCTKPK
SRQ

SS

ST
STATE
sTB
STDEV
STORREF
suB

SUM
SUMSQR
sV (SAVES)
su

T0 (TH OFF)
T (TM FRE)
T2 (TM LIN)
T3 (TM EXT)
T4 (TM VID)
TA* (TRA)
TBe (TRB)
TOF

TEST

TEXT

TH

THE

TIME

TITLE

™

TP

TRA+

TRB#«

TRC+=

TRCOND

Spectrum Analyzers

71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000
71000

71000

71000
71000
71000
71000

71000
71000
71000
71000
71000
71000
71000
71000

853%0A
8590A
85390A

85390A

8580A
8590A
8590A
8580A
8590A
8590A
8590A
8590A

8530A
85380A
B8590A
8590A

8590A
8590A

+ This command is hardware dependent.
or Quick Reference Guide for further information on this command.

85668
85668
85668

B566B

85668
856EB
85668
85668
85668

85668
85668
85668
85668
85668
856EB
85668
85668

85668
85668
85668

85668
85668

B56EB
85668

85688
85688
85688

85688

85688
85688
85688
85688
85688

85688
85688
85688
85688
85688
85688
85688
85688

85688
85688
85688

85688

g5688

85688
85688

8566A
8566A

8566A
B8566A

B5EBA
B85EEA
8566A
8566A
8566A
8566A
B85EEA

B566A

8568A
8568A

8568A
8568A

B8568A
8568A
B8568A
8568A
8568A
8568A
8568A

85658A

Consult your Remote Operation Manual



Command Recommended
Alternative

TRDEF
TRDSP
TRSRPH
TRMATH
TRPST
TRSTAT
TS
TWNDOW

UNTIL
UR
USERERR
USERKEY
USTATE

VARDEF
VARIANCE
VAVE

VB

vBO

UBR

VIEW

VTH
VTL
'Y
WAIT

XCH
XERR

Spectrum Analyzers

71000
71000

71000
71000
71000
71000

71000

71000
71000
71000

71000
71000
71000
71000

71000
71000

71000
71000
71000
71000

71000
71000

8590A

8590A
8580A

8590A
8580A

85668
85668
85668
856EB
85668
85668
85668
85668

85668
85668
85668
85668
8566B
85668
85668
85668

85668

85668

85688
85688
85688
85888
85688
85688
85688
85688

85688
85688
85688
8568B
85688
85688
85688
85688

85688

85688

B8S66A 8568A

B85EBA 8568A

85E6A B8568A



TABLE 3
COMMANDS UNIQUE TO THE HP 8530A
The following commands are recognized only by the HP 8530A. For

further information on these commands, refer to Product Note B8590A-1
(Part No. 5954-273@) or Programming Manual HP-IB(Part No. ©8590-30011).

COMMAND DESCRIPTION OF COMMAND

CAL Initiates action according to the CAL parameters.
CNF Sets confidence test of RB, VB, and step gain.
DET Selects type of detection and service mode.
PRINT Dumps screen data to the specified printer.

/7



TABLE 4
COMMANDS UNIQUE TO THE HP 71000
The following commands are recognized only by the HP 710008. For further

information on these commands, refer to the HP 71000 Language Reference Guide,
Part No. 5958 64B7. '

COMMAND DESCRIPTION OF COMMAND

ABORT Stops execution of user defined functions.

AMC A-C into A.

AMPCOR Allows the use of amplitude correction data.

AMPU Converts source value to amplitude units.

BIT Returns the specified bit of the source as a @ or 1.,
CAL ALL Initiates a calibration according to the CAL parameters.
CALCOR Allows selection of calibration functions.
CALFREQ Specifies the frequency used for calibration.
CALPUWR Specifies the amplitude used for calibration.
CALSRC Selects internal or external calibration source.
CLRDSP Removes all graphics and text from the display.
COUPLE Selects either AC or DC input coupling.

DEBUG Selects éebug mode.

DELETE Deletes selected graphics display item.

DSPMODE Sets the display readout mode.

DSPTEXT Outputs the display mode text.

DWINDOW Defines a display window.

FREQU - Converts source value to frequency units.

6RAPH Eraphs the specified trace on the CRT.

6RID Draws a grid with the indicated dimensions.
IDMODE Sets the signal identification mode.

INPUT Selects the input for the measurement system,

IT References objects for user graphics.

IWINDOUW Specifies the size of the display mode window
KEYCLR Clears user defined keys.

KEYPST Presets the user defined keys.

LINET : Sets the line type for plots,traces, and graticules,
LOSTART Sets the start frequency of the local oscillator.
LOSTOP Sets the stop frequency of the local oscillator.
MBIASPK Peaks the mixer bias for the current input.

MBMAX Sets the maximum value of mixer bias current,

MBMIN Sets the minimum value of mixer bias current.



COMMAND

MBRES
MEASU
MEASURE
MIL
MK
MKAL
MKAR
MKBW
MKTU
MODID
MS6

NSTATE
OR

PATHLOCK
PAUSE
PEN

" PINPUT

POSU

READMENU
RETURN
RLPOS

SCALE
SRCALC
SRCAM
SRCAMF
SRCAT
SRCBLNK
SRCMOD
SRCOSC
SRCPOFS
SRCPSTP
SRCPSWP
SRCPWR
SRCTK
SRCTKPK
STATE
STORREF

TEST
TIME
TP
TRCOND
TRPST
USERKEY
VUTH

V'
WAIT
XERR

DESCRIPTION OF COMMAND

Sets the number of points of resolution.

Converts the source value to measurement units.
Selects the measurement mode.

Specifies the maximum input level.

Places a marker at the specified coordinates.

Sets up marker $#2 as an amplitude relative marker.
Sets up marker $3 as an amplitude relative marker,
Displays the bandwidth as set by MKAL and MKAR.
Marker tracking variance.

Indentifies the module.

Outputs user messages,

Sets the number of state registers.
Offsets graphic items by the specified amount.

Sets the measurement path to the current path.
Stops all processing of remote commands.

Specifies the pen number.

Specifies the input to be used with IP or power up.
Converts source value(s) to position units.

Clears instrument menus and label keys.
Return from function.
Sets the reference level in graticule units.

Scales‘p{otting area to user units.

Sets the source automatic level control mode.
Specifies source amplitude modulation ¥.

Specifies the source modulation frequency.

Specifies the source attenuator value.

Blanks source output power to a low power level.
Selects source amplitude modulation input.

Selects the source oscillator.

Sets source pouwer offset.

Sets power step size.

Specifies the source power sueep amplitude.
Specifies the source power level output.

Allows adjustment of source tracking.

Adjusts the source tracking offset.

Allows inputing or outputing of the instrument state.
Stores a reference trace as per the selected option.

Initiates a self test of the instrument.

Outputs the elapsed operating time.

Selects the next referenced point of a graph or trace.
Enters trace conditions from the reference trace.
Sets trace operations to their preset values.

Outputs or inputs user defined keys.

Specifies video tripger's hysteresis and direction.
Allows indidual items to be viewed or blanked.

Stops execution of input commands for specified time.
Outputs a list of errors.



TABLE 5
COMMANDS UNIQUE TO THE HP BSEEA/8568A

The following commands are recognized by the HP 8566A and 8568A. In
several cases, a command is recognized by both the HP 856EA and 8568A but has
a different function. These cases are indicated by the model number in
parenthesis. For further information on these commands refer to the HP 856EA
Remote Operation Manual (Part Number @8566-90003) or the HP 8568A Remote
Operation Manual (Part Number 08568-30003).

COMMAND DESCRIPTION OF COMMAND

D1 Sets the display to normal size.

D2 Sets the display to full CRT size.

D3 Sets the display to expanded size.

DA Specifies the analyzer display memory address.

DD Urites two 8-bit binary bytes into selected address.
DR Reads display and increments the memory.

DT Defines a character for label termination.

Dw - Writes into display and increments the address.

EM ) Erases trace C memory.

6R 6raphs specified y values on CRT.

1B : Inputs trace B in binary units.

KSa Selects normal detection. '

KSc Adds trace A and trace B and sends the result to trace A.
KSd Selects hormal peak detection.

KSf Recovers the last instrument state at pouwer on.

KSF(856BA) Shifts the YTO by the intermediate frequency.
KSF(B568A) Measures the sweep time.

KSg Turns off the CRT beanm.

KSh Turns ON the CRT beanm.

KSI Moves trace B into trace C.

KSi Exchanges trace B and trace C.

KSj Views trace C.

KSJ Allows manual control of DACs as specified by delimiters.

KSK(BSEEA) Moves the active marker to the next highest peak.
KSK(85E68A) Counts the pilot IF at the marker.

KSk Blanks trace C.

KS1 Moves trace B into trace C.

KSN(BSEEA) Moves the active marker to minimum value detected.
KSN(BS5E8A) Counts the voltage controlled oscxllator at the marker.
KSP Sets the analyzer's HP~IB address.

KSq Decouples the IF gain and the RF input attenuation.
KSQ(B8566A) Unlocks the frequency band.

KSQ(8568A) Counts the signal intermediate frequency.

KSR Turns the frequency diagnostics ON.

KSr Sets service request 102,

KSS(B566A) Selects the fast HP-IB 1/0 format.

KSS(B8568A) Automatically determines the second LO frequency.
KSt(B566A) Locks the freguency band.

KSt(8568A) Continues sweeping from the marker.

KST(B566A) Performs a fast preset, 2-22 6Hz.



KST(B5E8A) Shifts the second LO down.

KSU(B566A) Performs an external mixer preset.

KSU(856BA) Shifts the second LO up.

KSu Stops sweep at active marker.

KSv(B56E6A) Identifies signals for external mixing frequency bands.
KSv(B568A) Inhibits the phase lock.

KSuW Performs an amplitude error correction routine.
KSw Displays the amplitude error correction data.
KSx Sets the trigger mode to external.

KSy Sets the tripger mode to video.

KSz Sets the display storage address.

KS( Locks the save registers.

KS) Unlocks the save repgisters.

KS5<123> Reads display in binary units.

KS<125> Writes to display memory in binary,

KS<126>(E6A) Outputs every nth value of trace.
KS<127>(6BA) Sets analyzer to accept binary display write commands.
KS<39>(6E6A) Writes to display memory in fast binary.

KS<43>(BBA) Allouws service request 140 and 102.

KS<91>(EBA) Returns the amplitude error.

KS<92>(E6A) Enters DL, TH, M2, and M3 in display units.
KS<94>(EBA) Returns code for harmonic number in binary.

KS= (BBA) Selects the factory preselector setting.

KS= (E8A) Specifies the resolution of the marker frequency counter.
KS/ (BEBA) Allouws the preselector to be peaked manually.

KS| Writes to display address and increments pointer.

KS$ (6BA) Turns OFFE the YTX self-heating correction.

LB Uriteslt‘e specified characters on the CRT display.
LF (BGA) Presets the analyzer 0-2.5 GHZ.

LL Provides the lower left recorder output voltage.

MCO (G6BA) Turns OFF the marker frequency counter.

MC1 (B8A) Turns ON the marker frequency counter.

oT Returns all CRT annotation as 32 strings.

PS Skips to next display page.

SW Skips to next control instruction.

UR Provides the upper right x-y recorder output voltage.



TABLE 6
COMMANDS UNIQUE TO THE HP B5BEB/8568B/8567A

The following commands are recognized by the HP 85668/8568B/8567A. 1In
addition to the following commands, the HP 8S66B recognizes the HP B8SE6EA
commands listed in Table S and the HP 85688/8567A recognizes the HP 8568A
commands listed in Table §. For more information on these commands, refer to
the HP 8566B/8568B Quick Reference Guide (Part Number 5955-8970) and the
HP B8567A Quick Reference Guide (Part Number 5958-8970).

COMMAND DESCRIPTION OF COMMAND

BRD Reads data word at analyzer's internal input/output bus.
BWR Urites data word to analyzer’s internal input/output bus.
CENTROID Returns centroid position of area under trace.

CLRAVE Sets the average counter to zero.

CTA Converts the operand values from display units to dBm.
CTM Converts the operand values from dBM to display units.
DLE ' Turns the display line ON or OFF.

EXTMXR(EEB) Specifies an external mixer.
FPKA(BEB) Performs fast preselecor peak.

KEYEXC Executes the previously assigned softkey number.

KS<1286> Outputs every nth value of trace.

KS<39> Writes to display momory in fast binary.

KS<91> Returns }he amplitude error.

MBRD Reads specified number of bytes.

MBWR Writes specified block data field.

MDU Returns value of CRT baseline and reference level.

MERGE Merges piece of source trace into destination trace.
MINPOS Returns the <x> position of the minimum value.

MIRROR Provides mirror image of trace in frequency domain.
MKCONT Continues sweep from marker.

MKSTOP Stops sweep at active marker.

MRD Reads two byte word at specified analyzer memory address.
MRDB Reads 8-bit byte contained in specified address.

MUWR Urites two byte word to specified analyzer memory address.
MWRB Writes B8-bit message to specified analyzer memory address.
ONSWP - Executes specified command(s) at start of sweep.

PKPOS Returns the position <x> of the peak value.

PRSDAC(EEB )Sets preselector DAC.

THE Turns threshold ON or OFF. :

TRG6RPH Displays a compressed trace on spectrun analyzer display.
TRMATH Executes the specified trace math.

TRPRST Sets trace operations to their preset values.

VBO - Specifies the coupling ratio of VBW and RBW.



TABLE 7
EQUIVALENT MNEMONICS FOR KEY SHIFT(KS) FUNCTIONS

The following table consists of mnemonics that are equivalent to key-shift
functions found in the HP B566A and 8568A spectrum analyzers. These mnemonics
are found in the 8530A, 71000, 8SEEB, and B8SE8B spectrum analyzers.
In several cases, a particular key-shift function is recognized by both the
HP B568A/B and B566A/B but has a different function. These cases are
indicated by the model in parenthesis next to the key-shift function. The
equivalent mnemonic applies ONLY to the model number in parenthesis. For
instance, MKT is the equivalent mnemonic for KSF of the HP BSESA/B spectrum
analyzer.

Key-Shift Function Equivalent Mnemonic

KSA AUNITS DBM

KSB AUNITS DBMV

KSC AUNITS DBUV

KSD AUNITS V

KSE TITLE

KSF (HP BSEBA/B) MKT

KS6 VAVG ON

KSH VAVG OFF

KS1 Equivalent mnemonic does not exist.

KSJ Equivalent mnemonic does not exist.

KSK / MKPK NH

KSL MKNOISE OFF

KSM MKNOISE ON

KSN (HP 8566A/B) MKMIN

KSO MKSP

KSP Equivalent mnemonic does not exist.

KSQ (HP BSBEA/B) HNUNLK

KSR Equivalent mnemonic does not exist.

KSS Equivalent mnemonic does not exist.
© KST Equivalent mnemonic does not exist.

KSU (HP BSEGA/B) MXRMODE EXT

KSv FOFFSET

KSW ADJALL

KSX Equivalent mnemonic does not exist.

KSY Equivalent mnemonic does not exist.

KS2 ROFFSET

KSa DET NRM

KSh DET POS

KSc APB

KSd DET NEG

KSe : DET SMP

KSf RCLS LAST

KSg Equivalent mnemonic does not exist.

KSh Equivalent mnemonic does not exist.

KSi Equivalent mnemonic does not exist.

KSJ Equivalent mnemonic does not exist.

KSk Equivalent mnemonic does not exist.



Key-Shift Function

KS1

KSm

KSn
KSo

KSp

KSq
KSr

KSt (HP 8SEEA/B)
KSu
KSv (HP B8SEBA/B)
KSw

KSx

KSy

KSz

KS,

KS-

KS= (HP 8568A/B)
KS(

KS)

KS/
KS<91)>
KS$

KS1|

KS>

KS<
KS<39
KS<43>
KS<91>
KS<82>
KS<94>
KS<123>
KS<125>
KS<128>
KS<127>

Equivalent

Equivalent
GRAT OFF
6RAT ON
ANNOT OFF
ANNOT ON
Equivalent
SRQ
HNLOCK
Equivalent
S16ID
Equivalent
™ EXT

™ VID
Equivalent
ML

MKFCR
PSTATE ON
PSTATE OFF
PSDAC
HNLOCK ?
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent
Equivalent

Mnemonic

mnemonic

mnemonic

mnemonic

mnemonic

mnemonic

mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic
mnemonic

does

does

does

does

does

does
does
does
does
does
does
does
does
does
does
does
does
does

not

not

not

not

not

not
not
not
not
not
not
not
not
not
not
not
not
not

exist.

exist.

exist.

exist.

exist.

exist,
exist.
exist.
exist.
exist.
exist.
exist.
exist.
exist.
exist.
exist.
exist.
exist.
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of the 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
Company will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by 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 uninterrupted or error-free.

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICU-
LAR 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
CONSEQUENTIAL 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 of this manual.
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Figure 1.1, HP 8368B with Accessorles Supplied

Item Description __| HP Part Number
1 |Type N (m) to BNC (f) connector | 1250-0780

1ST LO OUT BNC termination |HP 11583A

BNC jumper cable (quantity: 2) |85660-80117

Bus interconnect cable (W31) 85662-60220

Coax interconnect cable (W30) 85662-60093

Line power cables (2 each) see Figure 1-2
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GENERAL INFORMATION INITIAL LINE POWER ON AND CALIBRATION

o
GENERAL INFORMATION

This chapter describes the HP 8568B Spectrum Analyzer’s general performance characteristics, hardware, and the
initial turn on procedure.

HP 8568B SPECTRUM ANALYZER

Connect interconnection cables as shown:

. / REAR PANEL CONNECTIONS

Manual Operation



INITIAL LINE POWER ON AND CALIBRATION GENERAL INFORMATION

INITIAL POWER ON AND CALIBRATION

CAUTION

Before connecting the line power cords, make sure the appropriate line voltage and
line fuse have been selected for both the RF and Display sections of the analyzer. For
complete information on line voltage and fuse selection, refer to the HP 8568B Opera-
tor’s Handbook. For information on line power cords for a specific country, contact the
nearest Hewlett-Packard office.

After making the AC power line connections, the STANDBY lights of both the RF and Display section should be
on. As long as the instrument is operating (LINE ON) or in STANDBY, the accuracy specifications of the internal
frequency standard will be met. After a cold start, such as on-receipt of instrument, the analyzer requires 24 hours
to stabilize prior to meeting specified performance.

Upon LINE ON, the instrument will perform an automatic internal instrument check. If one or both of the red

instrument check lights (INST CHECK I and II) remain on after this brief check routine, refer to the chart below to
localize the problem.

LED On Problem Solution
I Digital Storage failure in 85662A Check bus interconnect cable (85662-60094)
I Interface Failure Check bus interconnect cable (85662-60094)

and check if A12 board is connected tightly

Check if A15 is connected tightly in 85660B

[& I Controller (A15) and that contacts are clean.

Manual Calibrator Signal Adjustment

To meet specified frequency and amplitude accuracy, periodically perform this calibration procedure and the error
correction routine below.

1. With LINE power ON, press [#) . '
2. Connect CAL OUTPUT to SIGNAL INPUT 2.

2 Manual Operation



GENERAL INFORMATION SIGNAL INPUTS

» 3. Press @@ "::"‘
® E20E
@ ~ébm >  orpress
oo (1) B,
4. Adjust AMPTD CAL for MKR amplitude of —10.00 dBm.
N

5. Press @
-@@. t orpress@
=)

SCALELOG -@ )

6. Maximize response with FREQ ZERO adjustment.

Error Correction Routine

A 1Y2 minute internal error correction routine minimizes errors caused by changes in IF gain, resolution band-
width, input attenuator or scale changes. To start the routine press KEY FUNCTION .

A readout “CORR’D” appears in the CRT display on completion of this routine.

. If “Adjust FREQ ZERO and AMPTD CAL” appears in the display, repeat the manual calibration before running the

error correction routine again.

Chapter 11, (s»] KEY FUNCTIONS, discusses the details of this error correction routine.

SIGNAL INPUTS

FREQZERO

e

SIGNAL INPUT AND CALIBRATION CONTROLS
Manual Operation 3



SIGNAL INPUTS GENERAL INFORMATION

Either of the RF signal inputs can be selected: .
INPUT 1: 100 Hz to 1500 MHz, dc coupled, BNC fused 5042.

INPUT 2: 100 kHz to 1500 MHz, ac coupled, Type N 50Q.

[solation between inputs is >90 dB.

CAUTION

Excessive signal INPUT power will damage the input RF attenuator and the input
mixer. The spectrum analyzer total input power must not exceed the values listed:

INPUT Maximum dc Maximum RF
+30dBm
1 +0V (1 watt)
+30dBm
2 +50V (1 watt)

Probe Power

The probe power jack supplies power for high impedance 1:1 active probes, such as the HP 1121A 500 MHz AC

Probe, or for 50-ohm preamplifiers, such as the HP 10855A. The voltage outputs are + 15V, and — 12.6V with a
maximum current of 150 mA.

CAUTION

Active probes or amplifiers should not be used on RF Input 1, the dc coupled input,
unless their output is specified ac only.

4  Manual Operation
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GENERAL INFORMATION

FRONT PANEL OVERVIEW

FRONT PANEL OVERVIEW
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Control Groups

1 CRT DISPLAY:
TRACE:

REFERENCE LINE:
SCALE:

KEY FUNCTION:
SWEEP and TRIGGER:
SIGNAL INPUT:
DATA/FUNCTION:
CAL OUTPUT:

10 MARKER:

11 COUPLED FUNCTION:

VoeoNOTRNB_EWN

12 INSTRUMENT STATE:

13 LINE ON/STANDBY:
14 RECORDER/PLOTTER
FUNCTIONS:

o ®

Signal response and analyzer settings

Control of signal response display

Measurement and display aids

Selects logarithmic or linear amplitude scale

Access to special functions

Selects trace update trigger

100 Hz to 1500 MHz

Fundamental analyzer control

Calibration signal

Movable bright dot markers for direct frequency and amplitude readout
Maintenance of absolute amplitude and frequency calibration by automati-
cally selecting certain analyzer control settings

Local, remote and preset control settings. Saving and recalling control set-
tings.

Powers instrument and performs instrument check

Controls output to recorder or HP-IB controlled plotter

Manual Operation 5



CRT DISPLAY GENERAL INFORMATION

CRT DISPLAY

The analyzer’s CRT display presents the signal response trace and all pertinent measurement data. The active
function area names the function under DATA control and shows the function values as they are changed. All the
information necessary to scale and reference the graticule is provided.

Active function readout: MARKER
function under current frequency
User display DATA control amplitude
annotation /
YOUR MESSAGE ON S LINE... MIKR R
Reference—fw— REF .Q dBm AXTEN 10 dB 1134?;3 h:;:\
level
/10 dB/ K/
Amplitude ) TRACE A
scale / T
MARKER R 4 __TRACEB
112} 17¢]| MHz e //‘
—4.p0 ybm s 7///
p( ‘ 7] / 3
; ! / Internally
: 1, / — generated
graticule
Center - ‘ "
frequency kM fehiMail Dk : LSS B Frequency
\ ] | A sean
CENTER "115.22 MH2 SPAN 9,74 MHz
RES BW 100 kHz VBW 30 kHz SWP 30 msec
Resolution Video Sweeptime

bandwidth bandwidth

6 Manual Operation



GENERAL INFORMATION PLOTTER OUTPUT

PLOTTER OUTPUT

The trace data, graticule, and annotation on the analyzer screen can be sent directly via HP-IB to a Hewlett-
Packard plotter (such as the HP 7245A/B, 72404, 7470A, or 9872C) by pressing the LOWER LEFT key on the

analyzer front panel.

REAR PANEL OUTPUTS bﬁb“

/‘( (2 21.4 MHz IF Output

IF Input/Output

r Video Input/Output

Recorder Outputs

External Trigger

Frequency Reference Display Outputs
HP-IB

1st LO Output
Connector

Display Outputs
Display outputs allow all the CRT information to be displayed on an auxiliary CRT display such as the HP 1310A
Large Screen Display.

Display Outputs Output

)

:
v
Z <30 nsec rise time. Intensity: — 1V blank, 0 to

1V intensity modulation.

<75 nsec rise times. 1V full deflection.

© ©

BLANK TTL level >2.4V for blanking. Compatible with
most oscilloscopes.

¢

Manual Operation
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REAR PANEL OUTPUTS

Recorder Outputs

GENERAL INFORMATION

The recorder outputs allow the x-y plot of trace data with x-y plotters using positive penlift coils or TTL penlift
input. The front panel keys enable outputs for the calibration of x-y plotter reference points:

RECORDER RECORDER Outputs
LOWER  UPPER when keys or HP-IB
Recorder LEFT RIGHT commands are enabled
Outputs
LL&JJ iJ Lower Upper
Left Right
SWEEP A voltage proportional to the horizontal sweep of ov 10V
'@' the CRT trace that ranges from OV for the left left right
edge and to + 10V for the right edge.
\ VIDEO Detected video output (before A-D conversion) ov +1V
'@' proportional to vertical deflection of the CRT lower upper
trace. Output increases 100 mV/div from O to
1V
o PENLIFT A blanking output, 15V, occurs during CRT +15V +15V
'@' retrace; otherwise output is low at OV (pen
down).

1st LO Output .

The 1st LO output allows the use of external mixers to expand the frequency range of the analyzer.

1st LO Output

-@- 1STLO OUT

Output

2-3.7 GHz, > +4 dBm; 50Q output impedance.

21.4 MHz IF Output

21.4 MHz IF Output

21.4 MHz
IF OUTPUT

!

A 50Q, 21.4 MHz IF output related to the RF in-
put to the analyzer.

In log scales, the IF output is logarithmically
related to the RF input signal; in linear, the out-
put is linearly related.

The output is nominally — 20 dBm for a signal at
the reference level.

The analyzer’s resolution bandwidth setting con-
trols the bandwidth. The input attenuator and IF
step gain positions control the amplitude.

8 Manual Operation



GENERAL INFORMATION

HP-IB Input Output Connector

REAR PANEL OUTPUTS

The Hewlett Packard Interface Bus allows remote operation of the analyzer as well as input and output of mea-

surement data. See Section Il of this manual.

Frequency Reference Input/Output

To lock the spectrum analyzer to an external frequency reference, set the FREQ REFERENCE 10 MHz switch to
EXT. Analyzer phase noise performance may be degraded when an external frequency reference is used. To lock
another spectrum analyzer to the spectrum analyzer internal frequency reference, set the FREQ REFERENCE 10

MHz switch to INT.

Frequency Reference
Input/Output

Input/Output

IN— EXT
OUT— INT

External Frequency Reference Requirements:

Frequency: 10 MHz + 50 MHz
Power: Oto 10dBm
Input Impedance: 509

Internal Frequency Reference Characteristics:

Frequency: 10.000 MHz
Power: 0 dBm nominal

Output Impedance: 50Q

IF and Video Connectors

The IF and Video connectors allow the 85650A Quasi-Peak Adapter to be used with the analyzer for EMI

measurements.

NOTE

When the Quasi-Peak Adapter is disconnected from the analyzer, make sure the IF INP
connector connects to the IF OUT connector with one short BNC cable, and VIDEO
INP connector connects to the VIDEO OUT connector with the other short BNC cable.
Failure to connect the BNC cables will result in a loss of signal.

Manual Operation
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REAR PANEL OUTPUTS

GENERAL INFORMATION

IF and Video Connectors

Input

-- IF INP
@ VIDEO INP

21.4 MHz input. Input is nominally —11 dBm
(with spectrum analyzer input attenuator set to
10 dB). 502 input impedance.

0—-2V. 1399 input impedance.

IF and Video Connectors

Output

" IF OUT
-@- VIDEO OUT

21.4 MHz output. Output is nominally —11
dBm (with spectrum analyzer input attenuator
set to 10 dB). 502 output impedance.

0-2V.  Outputimpedance <10 k.

External Sweep Trigger Input

The External Sweep Trigger input allows the analyzer’s internal sweep source to be triggered by an external

voltage.

External Sweep Trigger
Input

Input

-- EXT TRIGGER

Must be >2.4V (10V max). 1 k@ nominal input
impedance.

10  Manual Operation
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GETTING STARTED FRONT PANEL CONCEPT

Chapter 1
GETTING STARTED

GENERAL DESCRIPTION

This chapter provides an overview of the use and capability of the Hewlett Packard 8568B Spectrum Analyzer.
Chapters 2 through 12 provide details on each aspect of operation.

FRONT PANEL CONCEPT

The front panel keys control functions such as center frequency, frequency span, reference level, resolution band-
width, and sweep time. Any function can be selected by pressing its key, and can then be changed by using the
DATA control knob, step keys, or number/units keyboard. For example, to specify center frequency press
, then change the value, as read out on the CRT, with any or all of the DATA controls:

Continuous coarse and fine tune

@ @ Change in steps

8888 Set the value exactly
sese

The analyzer’s CRT display presents the signal response trace and all pertinent measurement data.

FUNCTION/DATA CONTROLS

The front panel controls are grouped by function. Most measurements can be made from the FUNCTION/DATA
control group. The other groups add to the measurement efficiency, convenience, and capability.

REF .0 dBm ATTEN 10 dB

The FUNCTION and DATA controls can be used to 1’;” -
measure the frequency and amplitude of a signal such
as the one shown.

CENTER %09.3 MHz SPAN 50.2 M4
RES BW 1 MH2 VBW 30080 kHz SHP 32 meec

Manual Operation 11
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GETTING STARTED

FUNCTION/DATA CONTROLS
First, move the signal to the center of the display with hp FERL-@ 4Bn o ATEEN A9 98
— 10 dB/

3%

The readout gives the signal frequency. (The DATA ER

step keys or number/units keys could also have been B i [\

used.) I / \

CENTER S00.0 MMz SPAN 50.0 MHx
RES BW 1 MMz VBW 300 kHz SWP 32 meoc
hp RS-0 d8m ATTEN 10 dB
10 dB/

For better frequency resolution, narrow the frequency

span with @ @ .
R

—-—_"—_—__
—
@

SPAN 10.0 MHz
SWP 30 mosc

CENTER S00.0 MHx
RES BW 100 kHz VBW 30 kHz

REF -20.6 dBm ATTEN 10 4B

hp
10 dB/

Now bring the signal peak to the reference level with

@ and . _
~ | ReF| LEVEL
—20|.6 dBm .!\

The reference level readout is the signal’s power level.
}. :

SPAN 10.0 MHx
SWP 30 mesac

CENTER 500.1 MHz .
RES BW 100 kHz VBW 30 kHz

12 Manual Operation
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GETTING STARTED STARTING FROM FULL SPAN

STARTING FROM FULL SPAN

"‘@ A convenient place to start a new measurement is with a full 1500 MHz frequency span. A single key,
presets all the analyzer functions to give you a 0 Hz to 1500 MHz display with a 0 dBm reference level.

?

For example, after measurements in a narrow fre- ,’;" ‘B,EF"'O T
quency span... n
1oop Wik n\ \\ ]A\
IV EYA
HEYNRIA
VT
LY U A
f Y
CENTER 235.00 M-z SPAN 1.00 MMz
RES 8W 10 kHz VBW 10 kHz SWP 30 msec
e
allows you to view the entire 1500 MHz span for 1/;/7 ¢:F T
selection of the next signal to investigate. -
}
START 0 Hz STOP 1500 MMz
RES BW 3 MHz VBW 1 MHz SWP 30 meec

DIRECT SIGNAL FREQUENCY AND AMPLITUDE READOUT

% Signal frequencies and amplitudes, as well as differences, can be read out directly with the MARKER and DATA
controls, without changing center frequency or reference level.

Manual Operation 13



DIRECT SIGNAL FREQUENCY AND AMPLITUDE READOUT

Activate the marker with MARKER . Use the
DATA knob to position the marker. The ampli-
tude and frequency are read out continuously.

To measure the differences between this signal and
any other on the display, press (2] and use to
move the second marker. The amplitude and fre-
quency differences are read out continuously.

AUTOMATIC DISPLAY CALIBRATION

GETTING STARTED
M<KR 33.0 MMz
hp REF_-2.0 dBm ATTEN 10 dB -5.20 dBm
10 dB/
i
I
MARKER f A
2 bME l
[ 1
L] \
IS i
cENTER ';:;W 1 MHz VBW 300 kHz SWP :;‘:::20 M

MKR A 21.0 MHz
fip FEF 2.0 dBm _ ATTEN 10 ¢B -22.40 4B

10 B/

MARKER } i

—22]. 40

|

|
N
|\ 1

-

CENTER 55 MHz SPAN 108 WHz

RES BW 1 MHz VBW 308 kHz SWP 38 meec

Unless you specifically override the analyzer's COUPLED FUNCTION state, the analyzer maintains absolute
amplitude and frequency calibration during your measurements. Changes of frequency span automatically call for
resolution bandwidths, video bandwidths, and sweep times that keep the amplitude calibrated while maximizing
the trace sweep rate. You can take manual control over any of these functions with the COUPLED FUNCTION

and DATA controls.

For example, for higher signal resolving capability, the analyzer’s resolution bandwidth can be narrowed using the

COUPLED FUNCTION (%]

14 Manual Operation
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GETTING STARTED

A signal with 40 kHz sidebands is viewed in a 2 MHz
span. The sidebands are not visible, because of the 30

kHz resolution bandwidth.

Reduce the resolution bandwidth without changing

(&) . (The DATA knob () or

the span with

number/units keyboard could also have been used.)

hp FEF_.0 dBm

10 a8/

CENTER 10.00 MHz
RES

hﬂ REF .Q dBm

10 4B/ |

CENTER 10.00 MHz
RES BW 123 kH2

AUTOMATIC DISPLAY CALIBRATION

ATTEN 10 d¢B

10.

PO Mz

P
]

SPAN 2.00 M-z

BW 30 kHz VBW 30 kHz SWP 30 meec

ATTEN 10 dB

10

‘kHz

T ]

SPAN 2.00 MHz

VBW 120 kHz SWP 73 meec

The sweep time is increased automatically to compensate for the narrower resolution bandwidth. If the sweeptime
were in the manual mode, the display could become uncalibrated.

Press @ .

The display uncalibrated message appears in the dis-
play.

hP REF .8 dBw

12 8/

ATTEN 180 &8

SWE|

EPTIME

30

nsec

bl

LENTER 18.000 N
RES B 10 A2

WAN 2,008 104

VBN 18 Az S 38 wses
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AUTOMATIC MEASUREMENTS GETTING STARTED

AUTOMATIC MEASUREMENTS

Just as the front panel keys call functions and change their values, simple programming codes from a computing ‘
controller can control the spectrum analyzer for automatic measurement through the Hewlett Packard Interface

Bus (HP-IB). HP’s ifnp]ementation of IEEE Standard 488 and identical ANSI Standard MC1.1 “Digital interface
for programmable instrumentation.”

Detailed information on remote operation is the subject of Section II of this manual.

16 Manual Operation
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DATA DATA CONTROLS

Chapter 2
DATA

GENERAL DESCRIPTION

DATA controls are used to change function values for functions such as center frequency, start frequency, resolu-
tion bandwidth,or marker position.

TIT

] I
- — J\:{ [ ‘
iy (©) ® [L@~-ae~-0= H oATA FuNCTION oATA
= OCIE
OORE
COE0G)
DATA CONTROLS

The DATA controls are clustered about the FUNCTION keys that “call up” or activate the most frequently used
spectrum analyzer control functions: center frequency, frequency span (or start/stop frequency), and reference
level. The other functions that accept DATA control are shown below:

i -

@ojala
as :
OOEE
0] |, ||
| —

FRONT PANEL FUNCTIONS USING DATA CONTROLS

To the left of the FUNCTION keys are the DATA knob and the DATA STEP keys @ @ , which are
used to make incremental changes to the activated function. To the right of the FUNCTION keys is the DATA
number/units keyboard which allows changes to an exact value.

Manual Operation 17



DATA ENTRY READOUT DATA

The DATA controls change the activated function in a manner prescribed by that function. For example, center
frequency can be changed continuously with the DATA knob , or in steps proportional to the frequency span
with the DATA STEP keys @ @ , or set exactly with the DATA number/units keyboard. Resolution band-
width, which can be set only to discrete values, can still be changed with any of the DATA controls. The DATA
knob () and DATA STEP keys @ @ advance the setting from one bandwidth to the next. A number/
units keyboard entry that does not coincide with an allowable bandwidth selects the nearest bandwidth.

DATA ENTRY READOUT

DATA entries are read from the CRT display as they are changed.

"F REF .0 dBm ATTEN 18 48

10 48/

Active

function —ﬁ%z !} \\
A

DATA™ | i

[

[

entry

CENTER 114 MMz SPAN 108 WMHz

PREVENTING DATA ENTRY

A function can be deactivated by pressing . The active function readout is blanked and the ENABLED light
goes out, indicating that no DATA entry can be made. Pressing a function key re-enables the DATA controls.

DATA KNOB

The DATA knob allows the continuous change of center frequency, frequency span (or start/stop frequen-
cies), reference level, and the positions of the marker, display line, and threshold. It can also change function
values that are stepped in predefined increments.

Clockwise rotation of the DATA knob increases the function value. For continuous changes, the knob’s sensitivity is
determined by the measurement range and the speed at which the knob is turned. For example, when the center
frequency is activated, rotating the DATA knob increases the value of the center frequency by one horizontal
division of span per one quarter turn.

18 Manual Operation



DATA DATA STEP KEYS

DATA STEP KEYS @

The DATA STEP keys allow rapid increase @ or decrease @ of the active function value. The step size is
dependent either upon the analyzer’s measurements range, on a preset amount, or, for those parameters with
fixed values, the next value in a sequence. Examples: Activate center frequency and @ increase the center
frequency value by an amount equal to one division of the frequency span (one tenth of the frequency span). If
the center frequency step size has been preset, @ increases the center frequency by that preset amount. If
frequency span were activated, @ would change the span to the next lower value in predetermined sequence.
Activate resolution bandwidth and @ selects the next widest bandwidth.

Each press results in a single step.

DATA NUMBER/UNITS KEYBOARD i

The DATA number/units keyboard (or DATA keyboard) allows exact value entries to center frequency, frequency

span (or start/stop frequency), reference level, log scale, marker positions, display line, threshold, and the COUP-
LED FUNCTIONS.

An activated parameter is changed by entering the number (with the CRT display providing a readout), then
selecting the appropriate units key. The value is not changed (entered) until the units key is pressed.

The number portion of the entry may include a decimal, @ . If it does not, the decimal is understood at the end
of the number. Corrections to number entries are made with , which erases the last digit for each press.

Example: With center frequency activated, @ @ @ @ @ @
sets the center frequency to 1.250 GHz.

If the units key is pressed without a number entry, 1 is entered (except in zero frequency span).

Negative DATA Entry
Negative entries from the number units keyboard can be made for power and frequency, but not time and voltage.

Negative power entries can be made using . The “—dBm” key can enter —dBm, —dBmV, or —dBuV. For
example, in reference level, with the dBmV units, an entry of @ @ enters — 50 dBmV.

Negative frequency entries can be made using

as a prefix to the frequency entry. For example, to enter a negative start frequency, press @
@ @ . This enters the frequency value as — 100 MHz.
Not all functions accept negative entries (the sign is ignored).
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MULTIPLE DATA CHANGES DATA
MULTIPLE DATA CHANGES

A function, once activated, may be changed as often as necessary (see Chapter 3, FUNCTION).

Functions are not always activated to change their value. Sometimes they are activated just to read out an existing

value. For example, start and stop frequency may be activated simply to allow the left and right display reference
frequencies to be read out as start/stop frequencies.
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FUNCTION

Chapter 3
FUNCTION

GENERAL DESCRIPTION

GENERAL DESCRIPTION

This chapter describes the use of FUNCTION and DATA controls for establishing the desired amplitude and

frequency display.

The FUNCTION group allows changes to the most used spectrum analyzer functions: center frequency, frequency
span, and reference level. An alternate method of setting the frequency scale is provided with the start and stop

frequency functions.

. FUNCTION

CENTER
FREQUENCY

FREQUENCY
SPAN

s Y]

START STOP
FREQ FREQ
) REFERENCE
LEVEL

The changing value is read out from the display at the active function area and at the display position dedicated to

that FUNCTION.
Reference — rer .0 dBm ATTEN 10 dB
level /10 aB/
Amplitude
scale / \
Active function ER / \
and value J

- 55.F MHE / \

CENTER 35.35 MHz

Center frequency
or start frequency

FUNCTION VALUE READOUTS

SPAN 50.0 MHz
RES BW 1 MHz VBW 300 kHz SWP 30 m-oé\

Frequency span
or stop frequency
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DISPLAY CALIBRATION FUNCTION

'1 Frequency Span -——h'
-14.1 dBm  ATTEN 10 dB .

Reference, =F
level
10 dB/
START / \
30.5 MHE / \ D
Amplitude F \\ 3 Frequency
START 4.5 Wz STOP 80.5 MH
RES BW 1 MHz VBW 300 hHz SWP 30 meec
Start Center frequency Stop
frequency frequency

CRT GRATICULE SCALING WITH FUNCTION READOUTS

DISPLAY CALIBRATION

With changes to the displayed frequency range, the spectrum analyzer changes resolution bandwidth, video "'
bandwidth, and sweep time to maintain absolute amplitude and frequency calibration if the COUPLED FUNC-
TIONSs are set to automatic. The examples in this chapter assume this condition. See Chapter 8, COUPLED

FUNCTION for additional information on amplitude and frequency calibration.

FREQUENCY DISPLAY RANGE

The frequency range of the horizontal axis can be entered using either of two FUNCTION modes:

CENTER FREQUENCY
and
W
and

When a function from either mode is activated, only the function values of that mode will be displayed. Switching
from one mode to the other with no DATA entry makes no change to the displayed frequency spectrum.

CENTER FREQUENCY

CEMTER y
(DATA entry) changes the center frequency. Center frequency will remain activated (i.e., capable of ‘
being changed) until , or another function requiring DATA entry is activated.
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FUNCTION

Measurement and Readout Range

Center frequencies from 0 Hz to 1500 MHz can be entered.

62.7 MHz is the frequency at the center of the display

graticule.

hp REF_.0 d8m

CENTER FREQUENCY

ATTEN 310 dB

62.F MHE \ /\
[ ]
[IRNTAR
ARV

Y

RES BW 1 MHz

VBW 3020 kHz

SKP 30 meec

The number of significant digits in the readout depends on the frequency span selected. The narrower the span,
the more significant digits.

The number of center frequency readout digits to the right of the decimal are as follows:

Frequency Span
Center 100 Hz 1.00 kHz 10.0 kHz 100 kHz 1.00 MHz 100MHz | 100 MHz
Frequency t0999Hz | t09.99kHz | 1099.9kHz | 10999kHz | t09.99MHz | to99.9MHz | to 1500 MHz
OHz
t0 999 Hz 0 0 0 0 0 0 0
1.000 kHz
t0 999.999 kHz 3 2 1 0 0 0 0
or 1.000000 MHz to
1499.999999 MH 6 5 4 3 2 1 0

DATA Entry

CENTER
FREQUENCY

Changes the center frequency by about one-half the total frequency span each full

turn.

CENTER
FREQUENCY

Changes the center frequency by one-tenth of the frequency span, i.e., by one
division. COUPLED FUNCTION can be used to change this step size.

CENTER
FREQUENCY

Allows direct center frequency entry. The analyzer accepts a center frequency
entry of up to 9 digits for frequencies less than 1000 MHz and 10 digits for fre-
quencies of 1000 MHz to 1500 MHz. Even though the readout may show a fewer
number of digits (due to wide frequency span), as the span is narrowed, the full

entry will be read out. Abbreviated readouts are not rounded.

Manual Operation
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SIGNAL TRACK — AUTOMATIC FREQUENCY CONTROL FUNCTION

Only after a center frequency entry has been made will points along the trace reflect the spectrum change. For
example, if the center frequency is changed when a slow sweep is in the middle of the graticule, signal responses
on the left-hand side bear no relation to the new center frequency until the sweep passes through them.

SIGNAL TRACK-AUTOMATIC FREQUENCY CONTROL

The center frequency can be locked to a specific signal using the MARKER function . Chapter 6 discusses the
procedure and examples.

FREQUENCY SPAN

FREQUENCY
(DATA entry) changes the total display frequency range symmetrically about the center frequency.
Frequency span is read from the display.

NOTE

Frequency span readout refers to the total display frequency range. Divide by 10 to
determine frequency span per division.

Measurement and Readout Range

Frequency span can be varied from 100 Hz to 1500 MHz. Three significant digits are displayed for frequency
spans up to 1000 MHz and four digits for spans of 1000 MHz to 1500 MHz.

REF .0 dBm ATTEN 18 dB

hp
10 @B/

119 MHz

CENTER 89 MMz | SPAN 119 Mz
RES BW 1 MHz VBW 380 kHz SWP 30 moeo
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FUNCTION ZERO FREQUENCY SPAN — FIXED TUNED RECEIVER OPERATION

DATA Entry

Changes the frequency span by about a factor of 2 for each half turn.

@ @ Changes the frequency span to the nextvalueina 1, 2, 5, 10 sequence.

HHH Enters an exact value up to three or four digits, depending on span.
SPA|
! sess Additional digits will be deleted without rounding.

Example of [r :::u'::g [ rnz:’u‘::cy]

Once a signal response is placed at the center of the display frequency range, the signal’s frequency can be read
from center frequency. Reduction of the frequency span will increase the frequency readout resolution.

o0 arten 10 @

i
2

A signal lower than the center frequency can be

brought to the center with @ @ @ : q*

using @ as a coarse tune, then fine tuning with

/
A Y LENTER
h » 19617 M
55,0 ir -
5w 100 1 -

"1

|

REF .0 dBm ATTEN 10 dB

. . hp
Narrowing the frequency span increases the center 10 @8/

frequency resolution.

@ @ @ @ {96.5':5 Mz /

>
/_,/

CENTER 196.725 MMz SPAN 500 kHz
RES BW 10 kHz VBW 10 kHz SWP 30 msec

ZERO FREQUENCY SPAN - FIXED TUNED RECEIVER OPERATION

The spectrum analyzer can operate as a receiver fixed tuned to the center frequency. Modulation waveforms can
be displayed in the time domain with calibrated sweep time.

To fix tune the spectrum analyzer press @ and tune to the desired frequency with
(DATA entry).
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ZERO FREQUENCY SPAN — FIXED TUNED RECEIVER OPERATION FUNCTION

The horizontal display axis becomes calibrated in time. The following functions establish a clear display of the video

waveform: .

TRIGGER/ LEVEL Stabilizes the waveform trace on the display by triggering on the modulation enve-
[T_o_@ () lope.
SCALE

Voltage amplitude calibration.

COUPLED Adjusts the full sweep time. Sweep times down to 1 usec full scale are available in
FUNCTIONS zero span. Signal responses for sweep times <20 msec are not digitally stored.
@:] and Select according to signal bandwidth.

Each of the COUPLED FUNCTION values remain at their current values when zero span is activated.

Measurement and Readout Range .
An example shows the readout: hp REF 60.18 mv__ ATTEN 10 dB

LINEAR
Press @’p"ﬂ'“ @ to activate zero span.
Press @:J::c, @ @ @‘, then fine tune
with for optimum trace.

— foms

The analyzer is fixed tuned to 110 MHz. The time
domain display shows a modulation. waveform at 2
msec/ division.

CENTER 110.009302 MMz SPAN O Mz

RES BW 3 MHz VBW 3 MHz SWP 20 msec

NOTE

The sweep time readout refers to the full 10 division display sweep time. Divide by 10
to determine sweep time per division. ‘
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FUNCTION START AND STOP FREQUENCY

In the time domain, sweep time range is 1 ysec to 10 msecina 1, 2, 5, 10 sequence, and 20 msec to 1500 sec in a
1,1.5,2,3,5, 7.5, 10 sequence.

The sensitivity of center frequency to the DATA and @ @ is dependent upon resolution bandwidth:

DATA ENTRY CENTER FREQUENCY CHANGE

one revolution 6 x (resolution bandwidth)

@ or @ 1 x (resolution bandwidth)

START AND STOP FREQUENCY

A specified frequency range can be displayed by using
(DATA entry) to set left graticule frequency.
(DATA entry) to set right graticule frequency.

Start and stop are mutually exclusive with the center frequency and frequency span active functions. Activating
either start or stop causes both to read out in place of center frequency and frequency span.

Measurement and Readout Range

can be varied from —850 MHz to 1500 MHz, although entries less than 1700 MHz below stop frequency
will effect the readout.

can be varied from 000 to 2500 MHz, although entries 1700 MHz above the start frequency will effect the

readout.

The number of readout digits depends upon the frequency span. Narrower frequency ranges add digits to the
readout.

hp REF.-20.0 dBm  ATTEN 10 ¢
The key sequence @ n n 10 e8s
sT0P
() (o]
STOP
gives this readout. 108[ 2 MHz
1
START 88.0 MMz STOP 108.0 MHx
RES BW 100 kHz VBW 30 kHz SHP 30 masc
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REFERENCE LEVEL

The rules governing the number of significant readout digits are the same as for

DATA Entry

Both start and stop frequencies can be entered from any of the DATA controls.

FUNCTION

or

Py

Changes the start or stop frequency. The amount of change per turn is a
constant percentage of the frequency span.

or

ale

Changes the frequency by one tenth of the total frequency span.

START
FREQ

or

Exact start or stop frequencies can be entered. The number of digits read out
depends upon the frequency span.

REFERENCE LEVEL

‘ (DATA entry) changes the absolute amplitude level of the top graticule line. The amplitude scale — that

is, the number of amplitude units per division — is entered from the SCALE control group or .

Signal responses below the top graticule are measured by bringing the response to the reference level with

(DATA entry).

NOTE

In logarithmic 10 dB per division scaling, the top 9 divisions are calibrated.

The maximum reference level value is dependent on the input attenuator setting. Levels to the input mixer that
could cause gain compression are displayed off the top of the reference level graticule. The maximum reference
level limit can be extended with KEY FUNCTION , allowing a maximum reference level of +60.0

dBm. See Chapter 11 for details concerning reference level ranges.
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FUNCTION REFERENCE LEVEL

CAUTION

Even with the reference level set to + 60 dBm, the total input power should not exceed
+ 30 dBm.

Measurement and Readout Range

The reference level can be changed from +30 dBm to —89.9 dBm in 0.1 dB steps. The readout shows one
significant digit to the right of the decimal.

hp RES -11.2 dBm  ATTEN 10 0B

RF attenuator: 10dB 10 48/
Reference level: —11.2dBm / \

REF] LEVE / \

-11:.2 dBm / \

4.6 MHz SPAN 20.3 MHz
RES BW 300 kHz VBW 100 kHz SWP 30 msec

Reference level dBm units are selected with : dBmV, dBuV, and volts referred to the analyzer’s input impe-
dance can be selected with KEY FUNCTIONS. The absolute power of the reference level remains constant
when units are changed.

Full amplitude readout units information can be found in Chapter 11, KEY FUNCTIONS, under AMPLI-
TUDE UNITS SELECTION.

DATA Entry

In logarithmic scale, the changes are in 0.1 dB steps: in linear scale, the
changes are made to the least significant digit.

@ @ In logarithmic scale, changes the reference level in steps according to dB/
division scale. In linear scale, changes the reference level in 1 dB steps.

Allows entry of exact reference levels. Digits entered beyond the displayed
number of digits are deleted.
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REFERENCE LEVEL FUNCTION

Example

A signal’s power level is measured by setting the reference level equal to the signal level.

[,,, REF -10.0 dBm ATTEN 10 48

The signal level is roughly — 35 dBm. 10 a8/

] ]

CENTER 94.6 MMz SPAN 20.3 MHz
RES BW 300 kHz VBR 100 kHz SWP 30 mesc

h/, REF -35.3 dBm  ATTEN 10 dB

Change the reference level to the signal with 10 <8/
DO - i ®
The signal level measured is —35.3 dBm. HREELEVEL. / : \
CENTER 84.8 MHz SPAN 20.3 MHz
RES BW 300 hHx VBN 100 kHz SWP 30 .msec
h,, REF 3.841 mV ATTEN 10 dB
For voltage amplitude units, press 10 @8 |
D v
=) I
The corresponding level is 3.841 mV. BT ] \
b= :;,’aoa Hx VEW 100 KMz e 30 mese.
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FUNCTION FREQUENCY AND AMPLITUDE OFFSETS
FREQUENCY AND AMPLITUDE OFFSETS

The display readout (HP-IB readout) of frequency and amplitude can be offset by values entered through
KEY FUNCTIONS. The offset values are read out on the display. Frequency offset is entered with

v
(DATA entry).

Frequency offset may be used, for example, to provide a baseband frequency display scale for a signal that has
been converted up or down.

Amplitude offset is entered with

Z
(DATA entry).

External attenuation or gain in series with the analyzer RF input can be compensated for by offsetting the analyzer
reference level. This calibrates the analyzer reference level readings to the input of the external attenuator or
amplifier.

More details and examples are in Chapter 11, KEY FUNCTIONS, under FREQUENCY AND AMPLI-
TUDE OFFSET.
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CRT DISPLAY ADJUSTMENT OF THE DISPLAY

. Chapter 4

CRT DISPLAY

GENERAL DESCRIPTION
This chapter describes the CRT display adjustments, readouts, and graphics.

ADJUSTMENT OF THE DISPLAY

Adjustments for intensity, focus, and alignment affect all the lines and characters on the display simultaneously.

CRT Display and Adjustments

INTENSITY 3?\&
@ Controls infensity for all the CRT writing

FoCUS A screwdriver adjustment for focusing all the CRT writing. Focusing any one element on the CRT
@ focuses all the writing.

ALIGN

? A screwdriver adjustment for tilting all the displayed CRT information.

DISPLAY SECTION LINE POWER

sy A lamp that indicates the power condition of the Spectrum Analyzer Display section as dictated by
Q the setting of the LINE power switch on the HP 85680B RF section.

CRT DISPLAY OVERVIEW

The cathode ray tube of the Spectrum Analyzer Display section displays:

active function name and value

graticule

traces of the signal response

values that calibrate the frequency, time, and amplitude axes

values for the spectrum analyzer receiver parameters, that is, COUPLED FUNCTIONS

operator originated labels and graphics

‘ Active Function

The function that has been activated for DATA entry is read out in the graticule area shown.
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CRT DISPLAY OVERVIEW

Activating a function immediately writes its name in

the active function area along with its present value.

The following summarizes the names and readout for -

mats for front-panel-controlled active functions.

Examples of Active

CRT DISPLAY
by FEF_.0 dBm ATTEN 10 4B .
18 4B/
| CENITER ﬂ
461l 9 Mhz \
I\
A
[
[\
| Voot
CENTER 481.9 MMz | SPAN 10.0 M4z

RES BW 100 kiHz VBW 30 kHz SWP 30 meeo

Examples of Active

Function Function Readout Function Function Readout
FUNCTION COUPLED FUNCTION
CENTER CENTER RES BW
750 MHz 3 MHz
FREQUENCY SPAN VIDEO BW
1500 MHz 2 MHz
START SWEEP TIME
OHz 20 msec
STOP RF ATTEN
1500 MHz 10dB
REF LEVEL CF STEP
.0dBm 150 MHz
MARKER
Dg?g E}E? REFERENCE LINE
19.8dB DISPLAY LINE
" —45.0dBm
N ML THRESHOLD
20.0 MH
) -12.4 dé —90.0dBm
MARKER ZOOM
20.5 MHz
—-32.8dBm SCALE
LOG
COUNTER B3
19.998 MHz (=) 10dB/
—12.0dBm
COUNTER A
(] 20.000 MHz KEY FUNCTION
- .2dB (See KEY FUNCTIONS,
COUNTER ZOOM Chapter 11.)
20.000 MHz
—.2dBm
= %Agll\(d%? deactivates any active function (except for
M ~140 4 dBm ?1 Hz) E), blanking the active parameter readout.
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CRT DISPLAY CRT DISPLAY OVERVIEW
Graticule

The display graticule is an internally generated 10-division by 10-division rectangle for referencing frequency, time,
and amplitude measurements. Double markings at the left, right, and bottom designate the center axes.

< x ,1
N
The graticule
aspect ratio
y/x=1:13
Center line -9 =
. A

Center line

The graticule can be blanked from the display with KEY FUNCTION m and restored with n-

For CRT photography, the graticule can be intensified independent of the annotation and trace by pressing the
following sequence:

=2 (2) (1) () (o] (&)
C0) (] () () () (&)
D06 E

For more intensity, repeat the last two number entries, 1163 Hz and 2115 Hz. returns the graticule to
normal.

Traces

Three separate traces, A, B, and C, can be written onto the display. Each trace consists of 1000 separate straight-
line elements drawn between 1001 fixed points across the CRT. X and Y axis coordinates designate the particular
points between which the elements are drawn. Terms used to describe trace composition are defined as follows:

Point A “point” in the context of this manual is a fixed location on the CRT display. There are
1,001 points along the X (horizontal) axis of the CRT graticule, numbered from O on the far left
graticule line to 1000 on the far right graticule line. Similarly, there are 1,001 points along the Y
(vertical) axis of the CRT graticule, numbered from 0 on the bottom graticule line to 1000 on the top
graticule line. An additional 22 points of overrange available above the top graticule line provide the
Y axis with a total of 1,023 points.

Display Unit One display unit is the distance between two points (see above) along an X or Y
axis. The distance along the X axis between the far left graticule line and the far right graticule line is
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CRT DISPLAY OVERVIEW CRT DISPLAY

1000 display units. The Y axis length between the bottom graticule line and the top graticule line is
also 1000 display units. Although the Y axis can be extended another 22 display units above the top .
graticule line, the extended area is not calibrated.

X, Y coordinates to a particular point on the display are given in display units relative to X, Y
coordinates 0,0 at the junction of the far left and bottom graticule lines.

Element An element is a distinct portion of the trace drawn on the CRT, It comprises a point and
the visible straight line drawn to it from the preceding point. An element drawn parallel with a vertical
or horizontal graticule line is one diplay unit long. An element drawn at an angle to the graticule lines

is longer,

Vector

its actual length depending on the angle.

A vector is identical with an element, except that it can be either visible or blanked.

through

When the analyzer is operated manually (i.e., with its front-panel controls), the display
size remains constant and the above definitions are fully applicable. When it is operated
remotely with a controller, however, three additional larger display sizes are available

play sizes, the lower left reference coordinates and the upper right trace limit expand

beyond the CRT's outer graticule lines. For further information on remotely-controlled .
(i.e., programmed) display sizes, refer to commands D1, D2, and D3 under Program-
ming Commands in Section II of this manual.

NOTE

the display-size programming commands. For these larger-than-normal dis-
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- -—
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CRT DISPLAY CRT DISPLAY OVERVIEW

Locations of Permanent Readouts

The vertical and horizontal graticule axes are scaled by these readouts:

h/, REF ~5.4 dBm ATTEN 1Q dB
10 48/ \ l
/ Reference

Vertical | |evel

scale

Center frequency Il I II iI ' : Frequency span

(or start freq.) {or stop freq.)
AN -

CENTER 481.9 MHz SPAN 10.8 MHz
RES BW 100 kMz VBW 30 kHz SWP 38 msec

The COUPLED FUNCTIONS that describe the swept receiver characteristics of the spectrum analyzer are:

REF .0 dBm ATTEN 10 dB

hp

T 11 T
10 a8/ \ RF attenuation
I
CENTER 87 MHz SPAN 100 WMHz
RES/BVI 1 MHz VBW 1?0 kHz SWP 30 meec
Resolution Video Fuli scale
bandwidth bandwidth sweep time

To blank all the character readouts, press KEY FUNCTION o. To restore, press p.
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CRT DISPLAY OVERVIEW CRT DISPLAY

Other Readouts
Marker amplitude and
Title (see KEY FUNCTION) frequency {see MARKER)
u\acusf:....u“.'...xza.../n... MR 194.004 MMz
’I/l REF ~10.0 dBm ATTEN 10 dB —-19.70 dBw
Detection 10 4B/
Mode ———— saLE ﬂ
orFseT Amplitude and/or
) — a8 l \ MEAS UNCAL 1— frequency scales
Amplitude - uncalibrated
offset -55.5 ] \
(see KEY %" 1
FUNCTION) / I
Display line l
Threshold ™
level ‘:53
CENTER 184.75 MHz T 100.002000 M-z SPAN 1.00 Mz
RES BW 10 kHx VBW 10 kHz SHP 20 mesc
Freguency offset
(see (1 )|KEY FUNCTION)

A number of other special function readouts can be activated. These are covered in Chapter 11.
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TRACE TRACE IDENTIFICATION

‘ Chapter 5

TRACE

GENERAL DESCRIPTION
This chapter describes the use of the TRACE functions for writing, storing, and manipulating trace data.
£ I . TRACE . R
A [ a—s
a @ b @
m]
WRITE HOLD '
, 0 S o e ’ |
o i
: |

B
L, 0 ,0
CLEAR- MAX %<

STORE
; Q@ k @
® B

Novmcels. o e -/
TRACE CONTROLS
Trace C
MCR 115,495 MMz
hp REF_-3.5 dBm  ATTEN 10 <8 -12.70 dBm
10 48/ )
Tracei ‘/ [\ e prraceA
NN n
:: T
RYTLAN
/}: /'-_ ) s \
A' i f ! . V .
A oy q7va-~.- ~ T | SRy S "
*:;‘;if*”! AW,
CENTER 1;&‘;“”;;0 kHz VBW 30 kHz SW’S‘;;NN:;SD e
TRACE IDENTIFICATION

. Traces are differentiated by intensity. Trace A is bright, trace B is of medium intensity, and trace C has the least
intensity. (v ] and allow positive identification.
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TRACE MCDES TRACE

TRACE MODES

Four mutually exclusive functions or modes for trace A and trace B determine the manner in which the traces are
displayed. Indicator lights by the keys show the current modes.

WRITE MODES (sweeping):

Displays the input signal response in trace selected.
Displays and holds the maximum responses of the input signal in trace
selected.

STORE MODES (not sweeping):
Stores the current trace and displays it on the CRT display.
‘Stores the current trace and blanks it from the CRT display.

Hd

Trace Memory

An understanding of the TRACE modes requires a familiarity with the analyzer trace memory and trace data
transfer functions.

Display traces are not written onto the CRT directly from the spectrum analyzer’s IF section. Instead, the analog
signal response is converted-to digital information and stored in one trace memory. This information can then be
transferred to the CRT display. The way in which the information is displayed depends upon the TRACE mode
selected.

Digitized
Analyzer Analyzer
Video Response Response .
RF CRT Display
Input
Sections i Digital
|
| |
I Data Updated at Data Displayed at |
: |
Sweeptime > Refresh
Rate Rate |

TRACE MODES DETERMINE HOW DATA IS ENTERED INTO
AND DISPLAYED FROM TRACE MEMORIES

The analyzer’s response is transferred into the trace memory at the sweep rate of the analyzer (that is, in accord-
ance with the sweep time setting). The trace memory is written onto the CRT display at a refresh rate of about 50
Hz, which is rapid enough to prevent flickering of the trace on the CRT. Trace intensities remain constant as
analyzer sweep times are changed.
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TRACE TRACE MODES

NOTE

It is important to understand the difference between sweep and refresh.

Sweep  refers to the spectrum analyzer sweeping from a start frequency to a
stop frequency and storing measured amplitude data into a trace
memory,.

Refresh  refers to the transfer of display memory data to the CRT display

Write Modes

For the write modes, the analyzer signal response is written into trace memory during the sweep and the memory
contents are displayed on the CRT.
A(B) Sets all the values in the trace memory A(B) to zero when first activated (bottom line graticule),
then displays the signal response.
A(B) Latest signal response is written into the trace A(B) memory only at the horizontal positions where
the response is greater than the stored response.
When both A and B modes are selected, the analyzer writes into (sweeps) A and B
alternately.

STORE Modes

In the STORE modes, no updating of the trace memory is made. The current memory data is saved.
(»+] A(B) The trace A(B) data are displayed on the CRT (refresh is enabled).
(wm] A(B) The trace A(B) data are not displayed on the CRT (refresh is disabled).

Example

With TRACE modes, signals can be observed as the analyzer sweeps. Signals can also be stored for comparison,
erased, or monitored for frequency drift.

R hp REF .0 dBm ATTEN 10 dB
Center and zoom in on a 20 MHz signal: 10 a8

CE
Press (28 (2 ) o )3
E2 006
SPAN

Since has set A and B, only A is

— ]
el

displayed. F / \
L1\
/ \
CENTER 20.0 MHz { SPAN 20.0 MHz
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TRACE MODES

This response can be stored:

Press [wr]A.

Write the same signal with B and change its position
relative to trace A:

Press [Gat)B.

—
CENTER
FREQUENCY

Blank trace A;
Press [mm] A,

This trace can be recalled with (v«] A as long as
Aor [#5]Aisnotused first.

42 Manual Operation

hﬂ REF .0 dBm ATTEN 1@ dB

TRACE

10 dB/

e |
]

|
//

\.\‘\

CENTER 20.0 M-z

RES BW 380 kMHx VBW 100 kHz

h,, REF .0 dbm ATTEN 10 dB-

SPAN 20.0 MHx
SWFP 32 msec

10 4B/

CENTER 18.0 MHz SPAN 20.0 Mda
RES BW 300 kHs VBW 100 Mz S 30 meso

hp FEE_.@ eBm ATTEN 10 dB

10 e/

L——1
//

CENTER 15.9

SPAN 20.0 Mz

1z
RES BW 300 kW7 VBW 180 hHz

SHP 32 meeo



TRACE

To display the drift of a signal, press A. (Simu-

late frequency drift with !

TRACE EXCHANGE

hp FEF_.@ 4B

10 d8/

TRACE EXCHANGE

Trace B sweeping Trace A

ATTEN 10 4B

/i
/

-

/ \/

—
[t
IS
B

~

T

Nergharbaras
6 L018) 810

22.7 MHz
RES BwW 300

hHx

SPAN 20.0 MHz
VBW 122 hHz * Sk 30 meec

exchanges traces A and B, changing their relative intensities and storage memory locations, and enables A
and B . For example, in the trace display above, the modes and display appear.

Press (»=2]

\.

nol:

apa

e E]

hp FER .0 e@m

10 48/

Trace B Trace A
Clear Write Max-Hold

ATTEN 12 4B

/

e
e .

.//’
|1

i A

ud

CENTER 22.7 MHz

bp FEF_.0 d8m

10 4B/

RES Bw 300

hHx

ATTEN

VBW 100 hHz ¢ SWP 30 meec

19 4B

\\\

2.7 MHz
RES Bw

300 wHz

SPAN 20.0 MHz
VBW 100 kHz SWP 32 msec
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TRACE C MODES TRACE

TRACE C MODES

A third trace, C, can be used to store a signal response. Trace C is not swept from the analyzer IF section as are
traces A and B, but is input using a trace B into C function (B = C) or a B and C exchange function (B = C).

Access to the trace C modes is through KEY FUNCTION . The modes are:

View C: j Displays trace C.
Blank C: k Blanks trace C from CRT display.

B—>C: | Writes trace B into trace C. Trace A and B modes are not changed. If trace C is not dis-
played, it remains undisplayed.

B=2C: i Exchanges traces B and C. If trace B is displayed before the exchange, trace C is now
displayed. If trace B is not displayed before the exchange, trace C is not displayed.

TRACE ARITHMETIC

TRACE arithmetic allows one trace to be modified by another trace or a display line position.

A—B [~ Trace B amplitude (measured in divisions from the bottom graticule) is subtracted from trace A
and the result written into trace A from sweep to sweep. Trace B is placed or kept in a STORE
mode.

A-B (] Turns off.

(%¥) Subtracts the amplitude of the display line from trace B and writes the result into trace B. Trace B is
placed or kept in (] . Details on display line are in Chapter 7, REFERENCE LINE.

Example

Trace arithmetic with the display line can be used to correct for the frequency response characteristics (flatness) of a
swept measurement system typified by this setup:

Sweeping Source
Spectrum Analyzer

. Q
Device
o] Under J

T Test

where the device under test is to be characterized for insertion loss over a specific frequency range.
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TRACE

. The analyzer and source are set to the proper ampli-
‘ tude level and frequency span with the source output
connected directly to the analyzer input.

B, sweep source, then [ ]B.

The display line is activated and set below the source/
analyzer response.

DL (=) @& -

The difference between the display line (in display
units) and the source/analyzer response is stored in

trace B with .

Negative values of the line would be stored even
though not displayed.

hP W’_—:l.s dBm ATTEN 10 d¢B

TRACE ARITHMETIC

1 d¢8/

START 43.0 MHz
RES BW 300 hHz VBW 100 kiMz

STOP 60.0 MHx
SWP 30 meec

1 4B/
e
| DISPLAY
o —6.4 dBm
6.4
<Bm
START 40.0 Mrz STOP 60.0 MHz
RES BW 300 WHz VBW 100 hHz SWP 30 mesec

hF REF -3.9 dbm ATTEN 10 dB-

_—
o= )
START 40.0 Mz STOP 60.0 MMz
RES BW 380 hHx VBN 100 kMz SWP 30 meec

Manual Operation 45



TRACE PRIORITY

TRACE
Now the device under test is connected between hp FEF =3.9 ¢Bm  ATTEN 18 ¢8 .
source and analyzer, and its response is corrected for it .
source flatness uncertainty by using A . N
A
START 48.0 MHz ] STOP 60.0 MMz
RES BW 308 kHz YBW 100 kHx SWP 30 meec

TRACE PRIORITY

Functions that act upon a trace always act upon the highest priority trace. Priority is defined by the trace modes as
follows:

Highest priority Aor A
Bor B
e @
(»]B A

view C

(2] A
Lowest priority (2B
blank C

Marker functions, for example, use trace priority to decide which trace to mark. See Chapter 6.
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MARKER GENERAL DESCRIPTION

’ Chapter 6

MARKER

GENERAL DESCRIPTION

This chapter describes the use of the MARKER and DATA controls for faster and more accurate measurements.
Markers can be displayed only on TRACE A and TRACE B.

Two types of functions make up the MARKER group: MARKER MODEs, which enable or disable markers and
their related functions; and MARKER ENTRY functions which allow the scaling of the display frequency and
amplitude using marker information.

Markers are bright spots which lie directly on the display trace. The horizontal position of an activated marker is
controlled by the DATA controls. The marker can be positioned at a specific frequency with the DATA number/
units keyboard.

Readout of marker amplitude and frequency appears in the upper right of the display outside the graticule. When
a MARKER MODE is active, its amplitude and frequency readout also appears in the active function area of the

graticule.

]rr_ﬂw__; MARKER %vﬂ_ﬁ
i (ENTRY MODE ;

L M B
=~ 1‘
sgi:é“ Hom ’
N
MKR = o P f
CF :
. Neer— W
' ’ Q 1
MKR/O~ '
" - @ Q ;
FREQ
COUNT

STP SIZE
S S

MARKER CONTROLS

MKR A 308.5 M-z
h,, REF .D dBm ATTEN 10 ¢B .80 48

10 4B/

308 SMHz
—43.8

./ START 3C

MHx X STOP 799 MHz
RES BW 3 Mz VBW 320 AHz SWP 30 meec

MARKER READOUT LOCATIONS
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MARKER OVERVIEW MARKER

MARKER OVERVIEW
FUNCTION:

@ Direct readout of the amplitude and frequency of a point along the trace.

® Direct readout of amplitude and frequency differences between points on the trace. (a]

® Expansion of the span about a specific frequency.

® Placing a single marker at the highest response.

® Counter accuracy frequency measurements.

® Direct noise level readout. M

® Analysis of stored traces. MARKER with (e ]

® Amplitude and frequency display scaling. ENTRY
MARKER ON BUT NOT ACTIVE

An activated marker mode can be deactivated by activating another function, such as display line, or by DATA
(] . This does not erase the marker itself nor the upper right display readout. If the marker mode is reactivated,

DATA control and active function readout will continue from its last position.

If a marker mode is deactivated by a function (other than MARKER ENTRY) where a value change of the new

function results in a rescaling of the amplitude or frequency axes, the marker will not stay on the trace. Reactivating
the marker will start it at the display center.

MARKER OFF

disables any marker mode, including and , and blanks the marker readout from the CRT display.
DATA controls are disabled if the marker was active.

MARKER IN VIEW

MARKER and (] may be used on traces A or B in the view mode. This allows detailed analysis of
responses that are nonperiodic or unstable.

The markers are placed on a viewed trace according to the priority defined in Chapter 5, TRACE PRIORITY.

SINGLE MARKER - NORMAL

activates a single marker at the center of the display on the trace of highest priority. Trace priority is defined in
Chapter 5. The marker does not activate on the TRACE modes [mw]A, B, view C, or blank C.

Measurement and Readout Range

The number of significant digits to the right of the decimal in the marker frequency readout is the same as for center
frequency readout.
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SINGLE MARKER-NORMAL

MARKER
DATA Entry
Moves the marker continuously along the trace at about 5 horizontal divi-
sions each full turn. The marker moves in display unit increments.
@ @ Moves the marker along the trace one tenth of the total width per step. @
moves marker to the right.
ssss Places the marker at the frequency entered. An out-of-range entry results in
L placement of the marker at a graticule edge.
Example

Reading frequencies and amplitudes of signals is greatly simplified using MARKER .

For a given display, activate the single marker with

(owa) | then tune the marker with to position it at

the signal peak.

The frequency and amplitude is read out in two dis--

play areas.

To read the left-hand signal's parameters move the
marker to the signal peak with .

The signal’s amplitude and frequency is read out
directly.

hp
10 4B/

START 303.70 MHz
RES BW

REF .0 dBm ATTEN 10 d¢B

MKR 30%.282 MMz
—9.40 dBm)

|

I

305] 282| MHz
—9.40 dBm

J

\
[
\

30 hMz VBN 30 kHz

STOP 303.78 MHz
SwWP 30 meec

MCR 304.400 MHx

h,, REF .0 dBm ATTEN 10 4B -38.60 dBm
18 ¢B/

| MARKER A

304] 400| MHz [

-38

[=12] PBm n

\
[

[

START 303.78 M-z
RES BW 30 kMz VBW 30 kHz

STOP 305.76 MHz
SWP 3@ meec
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DIFFERENTIAL MARKERS-A

DIFFERENTIAL MARKERS - A

MARKER

((s ] activates a second marker at the position of a single marker already on the trace. (If no single marker has
been activated, (s ) places two markers at the center of the display.) The first marker’s position is fixed. The

second marker’s position is under DATA control.

The display readout shows the difference in frequency and amplitude.

Example

Measuring the differences between two signals on the
same display.

First set the marker on one of the signal peaks with

=he)

Activate (2 ] and move the second marker to the
other signal peak with and read their differences
directly.

Fractional Differences

10 48/

MKR 309.32 MMz

hp FEF -10.0 dBm  ATTEN 10 ¢8 ~20.40 dBm
1 MARKER \
309} 32 MHz \
~20] 49 &n/ \ A\
12.8 MHz SPAN 20.0 MHx
RES BW 300 wHz VBW 100 kHz SWP 3C mesc
MCKR A 7.67 MHz
ATTEN 10 dB -34.60 dB

hp FEF_.0 d8nm

10 Jd8/

7.6 MH
=341 6

—
o1
el

CENTER 312.0 MHz
RES

BW 300 kHz

VBW 108 kH»

SPAN 20.0 M-z
SWP 32 meec

When the reference level is calibrated in voltage, marker (2 ] amplitudes are given as a fraction, the voltage ratio

of two levels.

With logarithmic amplitude scale and the reference level in voltage, the fraction is based on the equation:

fraction = 10
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MARKER

DIFFERENTIAL MARKERS - A

Since this equation yields the harmonic distortion caused by a single harmonic, its distortion contribution can be

read directly from the display.
Example

Set up (2 ) on the peaks of a fundamental (left) and
its harmonic (right).

MKR A 308.0 MHz

hF REF 890.1 mV ATTEN 30 dB .0100 X
10 4B/

| MARKER

308{ 0 MHz

.01%0 p.S

™
308.6
wv
START 20 MHz STOP 883 MHz

RES BW 3 MHz VBW 1 MHz SWP 30 meec

With the display referenced and scaled as shown, the readout “ 0100X” designates the fractional harmonic con-

tent. Percent is calculated as 100X(.0100) = 1.0%.

With a linear amplitude scale and a reference level calibrated in voltage, the fractional amplitude readout is the

simple linear ratio of the two markers.

Example

To measure % AM modulation from a spectral display, calibrate the display with the reference level in voltage and

the amplitude scale in voltage.

Place the single marker on the carrier peak,
, and the second marker on one of the sideband
peaks, (o) . The fractional amplitude readout

gives one-half the modulation index .283.

% AM = 100x2x .28 = 56%

M<KR A -3.01 kHz

hp FEF 21.60 mY ATTEN 10 dB .280 X
LINEAR
ARKER
-3.P1 kHz
-28p X
T

CENTER 70.0029 Mdz -} SPAN 20.0 &Mz

RES BW 302 Rz VBW 300 Hz SWP 1.0 sec
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DIFFERENTIAL MARKERS — A MARKER

Measurement and Readout Range

The (_2 ] function formats the amplitude readout according to reference level units and scale. ‘
Reference SCALE SCALE
Level Units Logarithmic Linear
dBm
dBmV Amplitude in dB Amplitude in dB
dBuV
Amplitude ratio
Voltage _( SBdifference ) Ratio of marker amplitudes
10 “

AMPLITUDE READOUT FORMAT FOR MARKER [ & )

The frequency readout for all MARKER ( 2 ] conditions has up to 4 significant digits, depending on the portion of
span measured.

The amplitude readout in dB has a resolution of +.01 dB for linear scale. The resolution for logarithmic scale
depends on the LOG value:

LOG SCALE ‘
B PER DIV RESOLUTION 9
10 +0.1dB
5 +0.05dB
2 +0.02 dB
1 +0.01dB

DATA Entry

The minimum incremental change for & ] frequencyis 0.1% of the frequency span.

) One full turn moves the active marker about one tenth of the horizontal
span.
(o] @ @ One step moves the marker one tenth of the horizontal span.

Positive entry places marker higher in frequency than the stationary marker,
negative entry places marker lower in frequency. Larger entries than allowa-
ble place the marker on the adjacent graticule border.

sas —
(o] §§§§ Negative frequencies can be entered using a prefix as the minus
sign. For example, to set a ( a ] span of 10 MHz with the second marker
positioned to the left of the first, press .

160 = () &)
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MARKER MARKER ZOOM
MARKER ZOOM
activates a single marker on the trace of highest priority (see TRACE PRIORITY, Chapter 5).

In , the DATA knob and STEP keys change the values of different functions.

Positions Marker
Changes FREQUENCY SPAN
[@J @ and sets CENTER FREQUENCY

equal to MARKER frequency

DATA Control Use for

The marker can be moved along the trace with the DATA knob , and the frequency span can be changed
about the marker with DATA step @ and @ . Each step also sets center frequency equal to the marker
frequency.

MKR 695.6 MHz|

hp FEE_.@ dbm ATTEN 10 4B -21.82 d
10 <8/ ’

M

65.5 MM -

—21.80 HBm

| —

START 13 MHz STOP 118 MMz
RES BW 1 MH2 VBYW 300 kHz SWP 30 meec

Measurement and Readout Range
The measurement and readout range for marker zoom is the same as marker .

Better frequency count resolution and automatic recentering of a signal are additional zoom features when is
activated.

DATA Entry
© Moves the marker continuously along the trace. Rate is dependent on speed
of rotation. The marker moves in display unit increments.
@ Changes the frequency span to the next value in the sequence and sets the
@ center frequency equal to the marker frequency.
ssss Places the marker at the frequency entered. An out-of-range entry places
- the marker at a graticule border.
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MARKER ZOOM MARKER

Example

In wide frequency spans, it is often necessary to expand a portion of the frequency span about a specific signal in l
order to resolve modulation sidebands or track frequency drift.

MKR 250 MHz

From an full span, select a signal using the hp FEF_.0 dBm _ ATTEN 10 4B ~7.10 dbm

marker with [z . 10 9B/ .
250f M
—3-20 |EEm
i
START @ Hz STOP 1508 MHx
RES BW 3 MHz VBW 1 MMz SWP 30 mseso

MXR 252 MHz
h/7 REF .0 dBm ATTEN 10 4B —~33.50 d&Bm

10 &B/
252| MMz
=35 50‘#

To center the marker and signal and expand the fre-
quency span in one step, press @ :

START -240 Mz STOP 750 MHz
RES BW 3 MHz VBW 1 MHz SWP 38 msec
MKR 253.1 MHx
hﬂ REF .0 dBm ATTEN 10 dB -37.20 dBm
Expanding twice more with @ @ shows that the 10 s

marker requires recentering on the signal. \
s3] 1 MHz ! \
l 7L 20 HBm , \

START ls?ﬁ:ﬂ 3 MHz VBW 1 MH2z SwP §;’;-3:7 e
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MARKER

Recenter with )

AUTOMATIC ZOOM

MKR 259.1 MHz
hF REF .0 dBm ATTEN 12 dB ~6.60 dBm
10 48/

START 157 MMz

STOP 337 MHz
RES BW 3 M-z VBW 1 MMz SWP 30 mesc

MKR 259.890 MHz
,'[7 REF .0 dBm ATTEN 10 dB -7.80 dBm
Continue using @ (and recentering the marker on 10 a8/
the signal when necessary) until the desired resolution
is achieved. / \
t MARKER YO0OM
259/ 890| MHz \
=7.830 dBm A

START 257.39 MHz
RE!

STOP 262.39 MHz
S BW 100 kHz VBW 30 kHz

SWP 30 msec

AUTOMATIC ZOOM

The analyzer can automatically zoom in on a signal specified by a marker. The desired frequency span is received
from the DATA number/units keyboard.

To use the automatic zoom function:

Use to identify the signal to be zoomed in on.
Press seovener | and enter the desired span with the DATA number/units keyboard.

When the units key is pressed, the zooming process begins.
Example

A single carrier needs to be examined in a 200 kHz span to see the sidebands.

Manual Operation 55



PEAK SEARCH

Place a marker on the carrier with .
Press .

Enter the span.

Press @ @ @ and auto zoom will be

completed.

PEAK SEARCH

hp REF_.Q dBm

i0 4B/

MARKER
MXR 800 M-z
ATTEN 10 4B ~33.00 dBm
KER
900| MHz L
—33, 09

START @ Hz

hp REF .@ dBm
T

10 dB/

RES BW 3 M-z

ATTEN 18 dB

STOP 1500 M-z
SWP 30 msec

MXR 901.9920 Mz

-36.10 dBwm
T

SPAN

200| kHz

]
1

/

WiW

——
]
1

-]

WANAW)

<

CENTER 901.992 MHz

RES BW 3 kHz

VBW 3 kHz

SPAN 200 kM2
SWP 180 meec

Peak search places a single marker at the highest trace position of the highest priority trace. The active function is

not changed.

Example

siaen| positions the marker at the peak of the highest signal response.

In a narrow span, the marker may be placed at the
signal peak.
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hp PEF .0 dBm

18 d¢B/

ATTEN 18 dB

MCR 22%.46948 M2
—69.58 «bn

CENTER

225|. 479D MHz

Y.

{ i

CENTER 225.4790 M-z

RES BW 1 kHz

VBW 1 kHz



MARKER

MARKER ENTRY
Press . hp rEF .0 4’9-- ATTEN 18 ¢B o zal;::: 2
12 a8/ : T
CENTER . A
225.479Pp MHf

\
\
/] /\\
AL /

i I {
CENTER 223.4790 MHz : SPAN 58.0 w2
RES BW 1 kHz VBW 1 kMz SWP 308 meec

Note that the marker seeks the maximum trace response, no matter what the cause of the response. A larger
signal, or the local oscillator feedthrough, would also have attracted the marker.

MARKER ENTRY

, , and marker (a ] into span. Immediately set the corresponding FUNCTION value equal to the
readout of the active marker or markers:

ENTRY RESULT

. CENTER
0O marker frequency into (_sacovencr

. FREQUENC sTOP
() marker ( & ] frequency into or / ’
marker amplitude into

(w43 immediately records the single or the differential marker frequency in COUPLED FUNCTION for use

with DATA () (& -

0]
A marker entry can be made any time a marker is on the trace. (s ) with only one marker displayed takes
0 Hz as the lowest frequency.) The active function is not changed.

Example
One of the fastest, most convenient ways to bring a signal to the center of the display is by using .

MKR 265.0 M-z
REF .0 dBm ATTEN 10 «B -34.40 dBm

Activate a single marker and bring it to the desired "7

10 4B/
signal:

26510 MHz
—34l. 40 dBm “

START 10@ MHz STOP 300 MMz
RES BW 3 MMz VBW 1 MHz SWP 30 msec
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SIGNAL TRACK — AUTOMATIC FREQUENCY CONTROL MARKER
SIGNAL TRACK - AUTOMATIC FREQUENCY CONTROL

The analyzer is capable of automatically maintaining a drifting signal at the center of the display. To operate a signal
tracking,

Press (som] | and place the marker on the signal to be tracked with ‘

Press (3] to initiate the tracking. The light above the key indicates tracking. (Press again to turn off.)

As the signal drifts, the center frequency automatically changes to bring the signal and marker to the center of the
display.

MARKER , any other MARKER mode, or the instrument preset turns the tracking function off.

Example
. ; . . "7[’ REF .0 dBm ATTEN 12 o8B
The upper sideband of a transmitter is to be monitored 10 dBs
as the carrier frequency is tuned.
Locate the sideband with . SENIER | '
LA
CENTER 101.000 M-z SPAN 200 hHx
RES BW 1 kMz VBW 1 kHz SHP 7350 mesec
M<KR 100.97828 MHz
hp REF .0 dbm ATTEN 10 dB ~36.80 ¢Bm
The upper carrier sideband is tracked with (%] , then 10 a8/
zoomed in w1th m @ @ .
| MARKER
100} 97828 MHz
—36l. 89 HBm [
J |\
CENTER .100.8782 M-z SPAN 10.0 kHx
RES BW 100 Hz VBW 100 Hz SWP 3.0 weec

As the carrier frequency is changed, the sideband response will remain in the center of the display. Both the center
frequency and marker frequency read out in the sideband’s frequency.

A combination of and (2 ] allows the “real time” signal frequency drift to be read on the display.
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MARKER FREQUENCY COUNT

FREQUENCY COUNT

Frequency count allows a number of measurements beyond the standard capability of the standard marker

modes. Each is used with one of the three active marker modes, ,(a],o0r and each uses the DATA
controls in the same manner.

counts the frequency of signals with great precision and accuracy, even if the marker is not positioned at the
signal peak.

When is on, and the active marker is placed on a signal response such that the marker is >20 dB out of the
noise or the intersections of two signal responses and in the top 6 divisions of the graticule, the signal’s frequency is
read out directly. works only for frequency spans of 500 MHz and below.

CNTR 540.27 MHz
hp FEF_.0 dBw ATTEN 10 4B -46.60 dBm

10 4B/

COLUNTER| '\

540/.27 WMHz \
~46|.60 HBm

CENTER 848.5 MHz SPAN S50.0 M-z
RES BW 1 MHz VBW 320 kHz SwP 30 msec

If the marker is not in the top 6 divisions, the display readout “CNTR?” in the top right-hand marker area blinks,
indicating the reading may be in error.

NOTE

The amplitude readout is for the absolute marker position and not the signal peak.

The marker mode combinations with are:

Readout
+ Signal frequency and marker amplitude.
Frequency between the signal at the first marker, whose frequency has been
+ (o) stored, and the second marker’s counted signal frequency. Amplitude
between marker positions.
— Signal frequency and marker amplitude. Causes automatic recentering to
+ exact signal frequency on each successive reduction of span with

Manual Operation 61



FREQUENCY COUNT MARKER

Measurement and Readout Range

The measurement and readout range for frequency count is the same as the associated marker modes: normal, ‘
differential, and zoom. Counter resolution to 1 Hz is available using the KEY FUNCTION . See
Chapter 11.

DATA Entry

See MARKER ,(+],and .

Example

Counted frequency differences between stable signals can be measured.

Activate the frequency counter in a 400 MHz span hp REE_.0 aom ATTEN 10 4B TR 18T o
L e
and position the marker with 3§¢ . 10 <8/
COUNT
197183 z
—12. 80| HBm
—1 @
CENTER 227 MMz SPAN 402 M4z
RES BW 3 M1z VBW 100 kHz SWP 30 meec
CNTR A -12.80 MH2z
hF REF .0 dBwm ATTEN 10 dB ] ~20.40 d8
To count the difference between the signal and its 10 do
neighbor, place the marker on one signal with ;
then activate marker differential and count the next
. l COUINT] .y
signal. ~12| 80| MHz r
—20L 409
Press @ .
CENTER 227 MH: SPAN 400 MHzx
RES BW 3 MHz VBW 100 kHx SWP 30 msec

Note that the difference is not the difference between two current counter readings, but between one stored
counter reading and the current counter reading.
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MARKER NOISE LEVEL MEASUREMENT

NOISE LEVEL MEASUREMENT

When noise level is activated and the marker is placed in the noise, the rms noise level is read out normalized to a
1 Hz noise power bandwidth.

MKR 27.00 MMz

M
i hp FEF_.0 dBm ATTEN 10 d¢B ~129.10 dBm (1 Hz)
Noise level enabled: 7

10 4B/

L SAMPLE

Noise level disabled:

27 .pQ MHz
—12P. 10| dBm| (1 iHz)

A
/

Wb

START 8.0 MHz STOP S8.0 MMz
RES BW 1 MHz VBW 300 kHz SWP 30 msec

The noise level measurement readout is corrected for the analyzer’s log ampilifier response and detector response.
The value is also normalized to a 1 Hz bandwidth.

Measurement and Readout Range

Noise level measures noise accurately down to 10 dB above the spectrum analyzer’s noise level. The readout
resolution is in steps of +0.1 dB.

DATA Entry
See MARKER ,(a]),and :

Example

In a communication system, the baseband noic <1 as well as signal to noise ratio measurements are required.

Select a frequency in the baseband - ..cum clear of
signals with a single marker.

MKR 63.98 MHx

hli REF .0 dBm ATTEN 10 4B ~134.00 dBm (1 Hx)
Press : 10 s
SAMPL L
R
63} p8 MHz
~1B4.006| dBm| (1 WHz)
| L4y
START 20.0 MHz STOP 80.0 MMz

RES BW 300 kHz VBW 120 kMz SWP 30 meec
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NOISE LEVEL MEASUREMENT MARKER

M
Read the noise at the marker by pressing .

The noise at 64 MHz is — 134 dBm in a 1 Hz bandwidth. This corresponds to — 134 dBm + 36 dB/4 kHz =
— 98 dBm in 4 kHz voice channel bandwidth.

Signal to noise measurements require the measurement of the noise level, as in the exampleabove, and the
measurement of the absolute signal level. *

MKR $6.42 MHz

hp REF .0 dBm ATTEN 10 4B —32.0Q dBm
Measure the power level of the adjacent signal. To 10 a8/ '
L
turn the noise level off, press and read the
power level. _M#FR
S 2 MHz
—3pl o0 PQ-,“
The signal to noise ratio referenced to 4 kHz band- ’
widthis —32dBm — (—98 dBm) = 66 dB. 1 \
I 1) |
STaAT 20 ;Ees.fﬂ‘: 300 kMz VBW 100 kHz » S‘Ps;g’ngf;o W

*Normalization to a desired bandwidth uses the equation 10 log,, ( 11z )
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SCALE AND REFERENCE LINE SCALE

Chapter 7
SCALE AND REFERENCE LINE

GENERAL DESCRIPTION

This chapter describes the use of SCALE and REFERENCE LINE control groups for setting the amplitude scale,
and for making amplitude level measurements more conveniently.

o F‘j REFERENCE LINE Q
(e 1 s H
oY E: }‘ i DISPLAY tms
L [T oo ) T , "
&t ot | ENTERl .
- =2 3 !
———
P ——— ‘ THRESHOLD
- (-1 [‘j ‘: o o ]
31| Ny ) i = ;
i PrAnis) : ENTER
3@ =5 O i )R
1
w0 1B~ B -~ G Y
- 2 SCALE [ —W\
P LOG _LIN I
— =\
i N
[ —

SCALE

SCALE keys allow the scaling of the vertical graticule divisions in logarithmic or linear units without changing the
reference level value.
LOG

(DATA entry) scales the amplitude to 1 dB, 2 dB, 5 dB, or 10 dB per division.

If is pressed when the scale is linear, 10 dB per division is automatically entered. The subsequent (DATA), if
any, then replaces the automatic 10 dB/div.

LOG
hp REF —23.9 dBm  ATTEN 10 4B
Press @
1L.OG)
S dB/
CENTER 453.0 M-z SPAN 10.0 MMz
RES BW 100 kHz VBW 30 kHz SWP 30 meec
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SCALE SCALE AND REFERENCE LINE

LIN

) immediately scales the amplitude proportional to input voltage. The top graticule remains the reference .
level, the bottom graticule becomes zero voltage. Reference level, and all other amplitudes, are read out in
voltage. However, other units may be selected. See AMPLITUDE UNITS SELECTION, Chapter 11.

If is pressed when the scale is linear, 10 dB per division is automatically entered.

LIN
h REF 4.72% mV ATTEN 10 dB
Press Ej LINEAR,
CENTER GI.O M-z c SPAN 10.0 MHa
RES BW 1@0 kMz VBW 30 kHz SWP 30 msec

In LINEAR, a specific voltage per division scale can be set by entering a voltage reference level value. For ‘
example, to set the scale to 3 mV/division, key in 30 mV reference level. {(Voltage entries are rounded to the
nearest 0.1 dB, so the 30 mV entry becomes 30.16 mV, which equals — 17.4 dBm.)

DATA Entry

Changes scale in allowable increments (1, 2, 5, or 10 dB per division).

Enables direct scale selection of allowed values. Other entries are rounded
to an adjacent value.

LIN
No DATA entry will be accepted with the linear SCALE selection key, D .

Example

It is convenient to observe AM sidebands in linear as well as logarithmic scales for analysis of both modulation .
percentages and distortion products.
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SCALE AND REFERENCE LINE

Modulated AM signal displayed in the 10 dB /division
scale shows the carrier, its sidebands, and distortion
products.

h,, REF —68.1 dBm ATTEN 10 d¢B

SCALE

10 4B/

]
I

.
<

-
L1

Vi
v

CENTER 451.382 MHz2

RES BW 3 kHz VBW 3 kHx

Linear scaling enables observation of the sidebands proportional to the carrier.

LIN

Press C] .

As in the MARKER (] example, Chapter 6, a
direct readout of the percent modulation can be
made.

The fractional readout is one-half the modulation
index (only one sideband is measured).

% AM = 2(.25)x 100 = 50%.

Note that the carrier signal need not be placed at the
reference level for an index ratio measurement.

LOG
Change to a logarithmic scale with and change

the dB/ with @ @ )

The sidebands are 12 dB down from the carrier, veri-
fying the earlier measurement results.

hp FEF_88.00 WV ATTEN 10 4B

SPAN 200 hHz
SWP 100 msec

MKR A —16.7 kHz
250 X

LINEAR

MARKER

-1817 kHz
.250 X

CENTER 451.382 MHz

RES BW 3 kHz VBW 3 kHz

hp REF_-68.1 dBm  ATTEN 10 dB

SPAN 200 wHz
SWP 100 msec

MKR A ~18.5 kHz
~12.00 d&B

2 dB/ ®

| MARKER

—-18L5S k
—12. 020

0 N

CENTER 451.382 Mz

RES BW 3 kHz VBW 3 kHz

SPAN 200 hiHz
SWP 100 msec
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REFERENCE LINE SCALE AND REFERENCE LINE

MKR A -18.8 kHz

Harmonic distortion of the modulating signal can be hp REF 8800w ATTEN 10 a8 e
measured as in MARKER [I] , Chapter 6. s 9B/ [ .
The modulation frequency is 18.8 kHz and the distor- vamken . 1
tion caused by the second harmonic is 2.4% (read out 1818 kb \ [ /
as .024X). - l f
' T
U ! \
T
M! LIV

REFERENCE LINE

The reference line functions DISPLAY LINE (DL) and THRESHOLD (TH) place horizontal reference lines on the
display. Their levels are read out.

DISPLAY LINE uses:

® measure signal levels with direct readout.
@ establish a standard for go/no-go test comparisons.
® climinate or reduce amplitude errors caused by system frequency response uncertainty with TRACE arith- ‘

metic.

THRESHOLD provides:

® abase line clipper whose level is read out.

DISPLAY LINE

Display line (DATA entry) places a horizontal reference line at any level on the graticule. The line’s ampli-
tude, in reference level units, is read out on the left-hand side of the CRT display:

h/, REF .0 dB8m ATTEN 10 dB e
10 dB/
i
DISPLAY LIer{\ H
o —211 6 dBm
-21.6
dBm \ \
L] ,. N
\ i i
" { L w
START 10 MHz STOP 300 MMz
RES BW 3 MHz VBW 300 kHz SWP 30 msec
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SCALE AND REFERENCE LINE DISPLAY LINE

The display line can be positioned anywhere within the graticule. When activated after LINE power ON or ,
‘ the display line is placed 4.5 divisions down from the reference level.

Display line erases the line and readout from the CRT display but does not reset the last position. If the
display line is activated again before LINE power ON or , it returns to its last position.

Display line position is always accessible for HP-IB and TRACE , even if never activated. See Chapter 5,
TRACE ARITHMETIC.

The display line readout has the same number of significant digits as reference level.

DATA Entry
Moves the line about two divisions for each full turn. The line moves in
display unit increments.
@ @ Moves the line one tenth of the total amplitude scale per step.
] Positions the line to the exact entry level. Entry may be in mV, 4V, +dBm,
. ssss +dBmV, or +dBuV, depending upon which units are selected.
Example

When the amplitude of a number of signals in the same span require a quick readout, the display line can be used.

h REF -10.0 dBm ATTEN 10 dB
Activate the display line with . o v
With , place the line through the peak of a signal
and read out its absolute amplitude level. o “oals :F;h&
‘;4.9
START 0 Mz STOP 800 Mz
RES BW 3 MMz VBW 300 kHz SWFP 30 msec

Moving the display line to each signal reads out its peak amplitude.
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THRESHOLD SCALE AND REFERENCE LINE

THRESHOLD

Threshold (DATA entry) moves a lower boundary to the trace, similar to a base line clipper on direct writing —I

CRT spectrum analyzers. The boundary’s absolute amplitude level, in reference level units, is read out on the
lower left-hand side of the CRT display.

h[l REF -10.0 dBm ATTEN 10 dB

THRES! D
—76L.4 dBm

10 dB/

-76. 4

START 0 Hz STOP B0O MHz
RES BW 3 MMz VBW 1 MHz SWP 30 meec

The threshold can be positioned anywhere within the graticule. It operates on TRACE , , or () for
TRACES A, B, and C simultaneously. When activated after LINE power ON or , the threshold is placed 1 .
division from the bottom graticule.

The threshold level does not influence the trace memory, that is, the threshold level is not a lower boundary for
trace information stored and output from the trace memories through the HP-IB. TH removes the threshold
boundary and readout from the CRT display, but does not reset the position. If threshold is activated again before
LINE power ON or , it resumes at its last level.

The threshold readout has the same number of significant digits as reference level.

DATA Entry
Moves the THRESHOLD about two divisions per rotation. The line moves
display unit increments.
@ @ Moves the THRESHOLD one tenth of the total amplitude scale per step.
ssse Positions the THRESHOLD to the exact entry level. Entry may be in mV,
sees uV, £dBm, +dBmV, or +dBuV, depending upon units selected.

Example ‘

The threshold can be used as a go/no-go test limit.
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SCALE AND REFERENCE LINE

A series of signals can be tested for a specific threshold
level by placing the threshold at the test level.

Press THRESHOLD @ @ @ @

Only those signals > —55.2 dBm are displayed.

hp  REF_.0 4Bm

10 dB/

THRESHOLD

ATTEN 10 d¢B

START 20 MHz
RES BW 3 MHz

hp  REF_.0 ¢Bm

10 4B/

STOP BOO MHx
VBW 300 xHz SWP 30 meoc

ATTEN 10 dB

THR|

ESHOLD

~5S

L2 dBm

START 20 Mz
RES BW 3 MHr

STOP BCO MMz
VBW 380 kHz SWP 30 msec
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COUPLED FUNCTION GENERAL DESCRIPTION

Chapter 8
COUPLED FUNCTION

GENERAL DESCRIPTION

This chapter describes the COUPLED FUNCTION group and its use in various measurements. The COUPLED
FUNCTIONS control the receiver characteristics of the spectrum analyzer.

The values of the COUPLED FUNCTION are automatically selected by the analyzer to keep absolute amplitude
and frequency calibration as frequency span and reference level are changed. * The functions are all coupled with

LINE power ON, , or when their individual is activated. couples all functions but and .

. — Couples
é__@ Function
: fea] ] (T3 COUPLEDFUNCTION [____— " ™
) &d
E o B8 A B C D Em
+_ S : OFF
e (| ] || | -
“\ el s E) ¥ e uoos - MANUAL MANUAL MANUAL MANUAL MANUAL MANUAL
| Erohe | edd |06 ) BDE0) J‘ rQ a Q. Q@ Q@ . @ Light
' T e i@ = =@ [ O~E OO RES VIDEO SWEEP CF STEP |
L sC - <0 5 =0 [DQ~08~00 | | " 8w BW J TIME u ATTEN | SIZE J ON
- | f =) | C— —) . J
Uncouples l
Function
Center Frequency
Step Size

RF Attenuation

Sweeptime, full scale

Video Bandwidth

Resolutior; Bandwidth

For each COUPLED FUNCTION:

AUTO
J Sets the function to the preset value dictated by the analyzer’s current state. The function is
" %;:AL coupled.

@ Function value does not change with instrument state. DATA entry changes value. The MANUAL
light turns on and stays on until the function is placed in once again.

In most cases the functions change values to maintain amplitude calibration when one or more of the others

are manually set. If the amplitude or frequency becomes uncalibrated, “MEAS UNCAL’ appears in the right-hand
side of the graticule.

* Center frequency step size does not affect amplitude or frequency calibration.

Manual Operation 73



DATA ENTRY FOR COUPLED FUNCTIONS COUPLED FUNCTION

Coupled Selects
Function .
B 3 dB resolution bandwidth (IF filter) which largely determines the ability of the analyzer to resolve
signals close together in frequency.

(%) 3 dB bandwidth of the post detection low pass filter that averages noise appearing on the trace.

() The total time for the analyzer to sweep through the displayed frequency span or display a
detected signal in zero frequency span.

() The setting of the input RF attenuator which controls signal level at the input mixer.

F STEP CENTER
() Selects center frequency change for each DATA @ @ when is activated.

DATA ENTRY FOR COUPLED FUNCTIONS
Discrete values are entered for , , , and . The DATA entry from DATA and @ @

selects these values sequentially from the current value. A keyboard DATA entry that is not exactly equal to an

allowable value selects an adjacent value. For example, @ @ selects 30 kHz bandwidth, the
next higher IF bandwidth.

RESOLUTION BANDWIDTH

(DATA entry) sets bandwidth selection to MANUAL and changes the analyzer’s IF bandwidth. The band- ‘
widths that can be selected are 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz,
1 MHz, and 3 MHz.

REF .0 dBm ATTEN 10 dB

hp
10 48/

RES| BW
300] kHz

START 4 STOP 482.1 MHx
VBW 100 kHz SWP 30 msec

Example

A measurement requiring manual resolution bandwidth selection is the zero span (time domain) observation of
modulation waveforms. An example can be found in Chapter 3, ZERO FREQUENCY SPAN —FIXED TUNED
RECEIVER OPERATION. .

Another use of manual resolution bandwidth is for better sensitivity over a given frequency span.
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COUPLED FUNCTION

The low-level intermodulation products of two signals
spaced 100 MHz apart need to be measured. With the

functions coupled, the analyzer noise may mask these
distortion products.

Reduction of the noise level by 10 dB (increased sensi-

tivity) is achieved by decreasing the bandwidth by a
factor of 10.

® @

(THRESHOLD has been activated to clarify the dis-
play.)

VIDEO BANDWIDTH
I’/7 REF -30.0 dBm ATTEN 10 d8
10 dB/
J
CENTER 250 MHz SPPAN 447 MMz
RES BW 3 MMz VBW 1 MHz SWP 30 msec

hp

1@ 9B/

-84.0

- CENTER 230 MHz

REF -30.0 dBm  ATTEN 12 ¢B

30 kHz

SPAN 447 MHz
RES BW 30 kHz VBW 30 hH2 SWP 1.5 sec

The sweep time automatically slows to maintain absolute amplitude calibration if is coupled.

VIDEO BANDWIDTH

(DATA entry) sets the video bandwidth selection to manual and changes the analyzer’s post detection filter
bandwidth. The bandwidths that can be selected are 1 Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10

kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, and 3 MHz.

hp REE_-0 dBm ATTEN 10 dB

10 d¢B/

1 kHz

START 204.20 MHz
R [ o]

STOP 209.28 MHz
SWP 150 msec
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VIDEO BANDWIDTH COUPLED FUNCTION

Example

Signal responses near the noise level of the analyzer are visually masked by the noise. The video filter can be
narrowed to smooth this noise.

hp FEF_.0 dBm ATTEN 10 ¢B
A low level signal at this center frequency can just be 16 a8/
discerned from the noise.
YIDEQ B
300| kHz
CENTER 207.Q MHz SPAN 30.0 WMHz
RES BW 1 M-z VBW 300 kHz SWP 30 msec
hp REF_.0 dBm ATTEN 10 ¢B
Narrowing the video bandwidth clarifies the signal and 10 a8/
allows its amplitude measurement.

Press (%) () (O] (©) (€ YIRED. 2N

CENTER 207.0 MHz SPAN S0.0 MHz
RES BW 1 MH2 VBW 3 kHz SWP 5@ mesc

The sweep time increases to maintain amplitude calibration.

NOTE

The video bandwidth must be set wider or equal to the resolution bandwidth when
measuring impulse noise levels. ’
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COUPLED FUNCTION

Video Averaging

SWEEP TIME

Narrowing the video filter requires a slower sweep time to keep amplitude calibration, since the narrower filter must
have sufficient time to respond to each signal response. Video averaging is an internal routine which digitally
averages a number of sweeps, allowing a more instantaneous display of spectral changes due to center frequency,
frequency span or reference level changes. See Chapter 11.

SWEEP TIME

(DATA entry) sets the sweep time selection to manual and changes the rate at which the analyzer sweeps the

displayed frequency or time span.

The sweep times that can be selected are:

SWEEP TIME SEQUENCE
FREQUENCY SPAN 1,1.5,2,3,5,
> 100 20 msec to 1500 sec 76 and 10
1 usec to 10 msec 1,2,5,and 10
ZERO FREQUENCY 116235
SPAN b - 3 b b 2
20 msec to 1500 sec 76 and 10
hp FEF_.0 abm ATTEN 10 B
SWEEPTI
30 msec
I

CENTER 730.00 M-z

RES BW 100 hHx VBW 30 kHx

Example

To identify signals quickly in a very narrow frequency span (where the resolution bandwidth would be narrow), the
sweep time can be temporarily reduced (e.g., speed up sweep rate).
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INPUT ATTENUATION COUPLED FUNCTION

A frequency span of 10 kHz has selected resolutions hp :F ~30.9 B ATTRM IS
10 d
and video bandwidths of 100 Hz, and a sweep time of '
3 secondls. i
SPAN
10.Pp kHp
HL
| TRATE lf "
CENTER 757.76819 MHz SPAN 10.0 &Mz

RES BW 100 Mz VBW 100 Hz SWP 3.0 eec

/,/, REF -30.0 dBm ATTEN 10 dB

To quickly see signals present in the span, press 10 as | ber. {nca
and OJ several times. When the sweep completes
its span, couple sweep time again with .
SWEEPT IME
300| meag
Note that the DISPL. UNCAL message appears auto- A
matically, as the faster sweep time causes some distor- \
tion of the spectral response. \
AL AL \ N '
PV
LENTER 737.7019%0 W WA 18.00 sy
RES BW 100 Hz VBW 100 Hz SHP 300 msec

INPUT ATTENUATION

(DATA entry) sets the attenuation function to MANUAL and changes the analyzer’s RF input attenuation.
The levels of attenuation that can be selected are 10 dB to 70 dB in 10 dB steps, or O dB under special conditions.
Generally, the reference level does not change with attenuator settings.

hp WREF_.@ dBm IATT‘EN 10 a
~ | 3

10 4B/

RF _ATTEN
10 gB

™
—74.4
dBm

START O Hz STOP 1380 MHx
RES BW 3 MMz VBW 1 MHz SWP 30 meec
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COUPLED FUNCTION INPUT ATTENUATION

When the RF input attenuator function is coupled (AUTO), the value selected makes sure the level at the input
mixer is less than — 10 dBm (the 1 dB compression point) for on-screen signals. For example, if the reference level
is + 28 dBm, the input attenuator is set to 40 dB: + 28 dBm — 40dB = — 12 dBm at the mixer.

The input mixer level can be changed to ensure maximum dynamic range. See INPUT MIXER LEVEL, Chapter
11.

CAUTION

Greater than +30 dBm total input power will damage the input attenuator. Input
powers greater than + 13 dBm at the input mixer will be reduced by an internal limiter.

Zero Attenuation

As a precaution to protect the spectrum analyzer’s input mixer, 0 dB RF attenuation can be selected from the

number/units keyboard only by pressing @ .
Reference Levels < — 100 dBm and > + 30 dBm

Reference levels < — 100 dBm or between +30 dBm and +60 dBm can be called when the reference level
extended range is activated. Low reference level limits depend on resolution bandwidth and scale.

[
Press to extend the reference level range.

See Chapter 3, FUNCTION (&™), and Chapter 11, (*] KEY FUNCTIONS.
Determining Distortion Products
If the total power to the analyzer is overloading the input mixer, distortion products of input signals can be

displayed as input signals. The RF attenuator is used to determine which signals, if any, are internally generated
distortion products.

Example l[;,,"f -10.0 dBm ATTEN lBﬁB
The two main signals shown are producing intermod- \\ {\\
ulation products because the analyzer’s input mixer is , \ ' \
overloaded.
[1 [
A IANIRIA )
l [ I
CENTER 110.414 M4z SPAN 130 kHz

RES BW 1 kHz vBW 100 Hz S 3.9 sec
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CENTER FREQUENCY STEP SIZE COUPLED FUNCTION

To determine whether these intermodulation products hp FREL_-10.0 dBn  ATTEN 10 4B
are generated by the analyzer, first save the spectrum e {\ , .
displayed in B with B (] B.

]
B
T

ey

CENTER 110.414 MHz SPAN 100 kHz
RES BW 1 kHz VBW 100 Hz SWP 3.0 sac

REF —-10.2 dBm ATTEN 20 dB

h
Increase the RF attenuation by 10 dB. Press 0 v \

. (If the reference level changes, it is necessary to
return it to its original value.)

RF ATTEN

CENTER 110.414 MHx SPAN 100 kHz
RES BW 1 hkHx VBW 100 Hx SWP 3.0 seec

Since some of the signal responses decrease as the attenuation increases (by comparing the response in A with the

stored trace in B), distortion products are caused by an overloaded input mixer. The high level signals causing the
overload conditions must be attenuated to eliminate this condition.

CENTER FREQUENCY STEP SIZE

(DATA entry) sets step size to MANUAL. The step size can now be changed and stored. While is in
MANUAL, @ and @ changes center frequency by the step size value stored in the register.
Several functions can be used to enter step size value to the register. When a CF step size is AUTO, the center
frequency steps are 10% of the frequency span, even through the CF step size register contains another value.

Entry Value State
step size , FULL
SPAN or LINE power ON 100 MHz coupled (AUTO)
(DATA entry) DATA entry value uncoupled (MANUAL) ‘
MARKER marker frequency readout uncoupled (MANUAL)
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COUPLED FUNCTION CENTER FREQUENCY STEP SIZE

The step size can be varied from 0 Hz to 1500 MHz to a resolution equal of 1 Hz. It is displayed with the same
resolution as center frequency,.

hp REF_.0 dBm ATTEN 10 dB
10 dB/
CF BTEP
100| MHz
START @ Hx STOP 1500 MMz
RES BW 3 MHz VBW 300 kHz SWP 30 muec

When the center frequency is activated with step size in MANUAL, the active function readout includes both the
center frequency and the step size value.

hp REF .0 dBn ATTEN 10 ¢B
‘ 10 dB/
R
101 MHz
STEF 27 Myx]
CENTER 101 MMz SPAN 1500 MHz
RES BW 3 M1z vBW 300 hHz SWP 30 msec
DATA Entry
Changes the step size in display unit increments.
@ @ Changes the step size in steps equal to one tenth of the frequency span.

Selects a specific step size to a resolution equal to the current center fre-
quency readout.
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CENTER FREQUENCY STEP SIZE COUPLED FUNCTION

Example

Surveillance of a wide frequency span sometimes requires high resolution. One fast way to achieve this is to take ° l
the span in sequential pieces using a tailored center frequency step. This example looks from 0 Hz to 1500 MHz in
50 MHz spans.

hp FEF_.@ aBm ATTEN 10 ¢B
First, set a span and start frequency. For a span of 50 10 a8s

MHz press E] @ . Set the center
frequency to 25 MHz with @ @ ENTER | /\\
: A L

CENTER 28.0 MHz SPAN S8.0 M4z
BW 1 M-z VBW 300 &Mz SWP 30 meec

hp FEF .0 dBm ATTEN 10 4B
Set the step size to 50 MHz, @ @ , o s
and reactivate center frequency with ) .

et // \ |
[1 )
) 1 N
CENTER 223.0 MMz SPAN 50.0 M-z
RES BW 1 MMz VBW 300 kHx SWP 30 meec

Now each @ sets the center frequency to the next 50 MHz span for a span-by-span surveillance of the
spectrum. (Center frequency = 25 MHz, 75 MHz, 125 MHz, etc.) Center frequency step size can also be defined
by the marker. See the MARKER ENTRY portion of Chapter 6.
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SWEEP AND TRIGGER SWEEP

Chapter 9
SWEEP AND TRIGGER

GENERAL DESCRIPTION

This chapter describes the use of SWEEP and TRIGGER control functions.

SWEEP controls enable:

continuous, or repetitive sweeping (sweep time = 20 msec).
a single sweep, which will repeat only on demand (sweep time =20 msec).

TRIGGER controls select the function that begins a sweep:

as soon as possible,

(=] line voltage passes through zero on a positive swing,
an external signal voltage passes through ~1.5V on a positive swing.
the level of a detected RF envelope reaches up to the level on the CRT display determined by the

LEVEL knob.
SWEEP [
Q

| u Q
:‘ - DSWBLE
J

7 TRIGGER [
¥ w @

O G
i - () %

LEVEL

@

SWEEP AND TRIGGER CONTROLS
SWEEP

The spectrum analyzer frequency sweep (sweep times =20 msec), once triggered, continues at a uniform rate
from the start frequency to the stop frequency unless new data entries are made to the analyzer from the front
panel or the HP-IB. With faster sweeps, for example, changes to center frequency appear continuous. With long
‘sweep times, a change in center frequency noticeably suspends the sweep while the analyzer updates its state and
readout, then the sweep continues from where it was, tracing out the new spectrum.
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SWEEP SWEEP AND TRIGGER

The SWEEP light indicates a sweep is in progress. The light is out between sweeps, during data entry and during
gating. (The light is out for sweep times <10 msec.) .

After a sweep, the next sweep is initiated only if:

® continuous sweep mode is selected or a single sweep demand is made,

® the trigger conditions are met,

® datais not entered continuously from the front panel DATA controls or the HP-IB.

Continuous Sweep

enables the continuous sweep mode. Provided the trigger and data entry conditions are met, one sweep
follows another as soon as triggered. Pressing initiates a new sweep.

Single Sweep

enables the single sweep mode. Each time is pressed (including when the SWEEP mode is changed
from continuous), one sweep is initiated, provided the trigger and data entry conditions are met. A sweep in
progress is terminated and restarted upon .

Zero Frequency Span Sweep '

In zero frequency span, sweep times from 1 usec to 10 msec are also available. In these sweep times the SWEEP
and are disabled. The video signal response is not digitally stored (trace modes also disabled), but
multiplexed directly onto the display along with the graticule and readouts. The graticule and readouts are
refreshed following each fast sweep.

To avoid flicker of the display when external or video triggers are less frequent than once every 25 msec, the
analyzer triggers internally. If only an external or video trigger is required, press

X
EDRE disables “auto” external trigger feature
%

or L3 disables “auto” video trigger feature

NOTE

For zero frequency span sweep times <10 msec and X or y, the CRT
display graticule and readout depend on triggering. If no trigger is present, the CRT

display is blank. ’.
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SWEEP AND TRIGGER TRIGGER

TRIGGER

The analyzer sweep is triggered in one of four selectable modes.
) allows the next sweep to start as soon as possible after the last sweep.
o (™) allows the next sweep to start when the line voltage passes through zero, going positive.
) (=) allows the next sweep to start when an external voltage level passes through =1.5V, going positive.

The external trigger signal level must be between OV and +5V.

[cMoXoXo]
[oXoXoNo]
[ coe

L _ EXTERNAL TRIGGER
\ INPUT 5V MAX.

EXTERNAL TRIGGER INPUT

) allows the next sweep to start if the detected RF envelope voltage rises to a level set by the LEVEL
knob. The LEVEL corresponds to detected levels displayed on the CRT between the bottom graticule (full
CCW) and the top graticule (full CW).

An RF envelope can trigger the sweep only if it is capable of being traced on the CRT display —that is, if the
resolution bandwidth and video bandwidth are wide enough to pass the modulation waveform of an input signal.

hp FEF 167.6 mv _ ATTEN 10 ¢B

Example coesn | /] \ \ /] \
[\ [ 1A [ 1\ [

A zero span display of this video waveform will trigger - / \ / \ /
for all LEVEL knob settings. 2 hebe [ \ / \ /

\ \ \
o) T / /

/ / /
\/ \J Vi

CENTER 236.323403 MHz SPAN @ Hz
RES BW 1 MHz VBW 1 MMz SWP S0 psec
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TRIGGER SWEEP AND TRIGGER

If the video signal lowers on the display, the LEVEL hp FET 2919 WV ATTEN 20 @B
INEAR
must be set towards the minus side. - ‘
| SWEEPTIME
SO psec

CENTER 236.3234023 MHz SPAN 8 Hz
RES BW 1 MHz VBW 1 MHz SWP 30 ueec

If the level does not cause a trigger within 25 msec, the sweep is triggered anyway to ensure a display. Note that
this is true only for sweep times <10 msec.
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INSTRUMENT STATE FULL SPAN INSTRUMENT PRESET

Chapter 10
INSTRUMENT STATE

GENERAL DESCRIPTION

This chapter describes the INSTRUMENT STATE keys. Each key allows access to or activation of a specific set of
functions and their values. Some of the sets are built in to the analyzer and some are user defined.

77771 INSTRUMENT STATE L ,:::‘_*_;':;/W
ADRS'D ( ) . FULL SPAN

2000O0O:

e s e

O
; —:_DW-GO

om*.

Instrument states that can be selected:

FULL SPAN
A full 0 Hz to 1500 MHz span with coupled operation and all the functions set to known states and

values.

FULL SPAN
A full 0 Hz to 1500 MHz span with a minimum of other front panel functions changed.

(o] @ Saves the complete set of current front panel function states and values for later recall. Registers 1
through 6 are available for storage.

@ Recalls the complete instrument state saved in the register called.

(i) Calls for front panel control after the analyzer has been placed in a remote state by an HP-IB
controller.

FULL SPAN INSTRUMENT PRESET

provides a convenient starting point for making most measurements. It calls for a full 1500 MHz span,
coupled functions, and a 0 dBm reference level, to name a few. LINE power ON automatically calls for an
instrument preset.

The states that are set include all the functions and values of

@ front panel functions,
and @ KEY FUNCTIONS,
and @ functions accessible only by the HP-IB.
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FULL SPAN INSTRUMENT PRESET INSTRUMENT STATE
Front Panel Preset

enables all the front panel functions designated by keys with white lettering. It saves a trace response in .
TRACE B, butnotin Aor C.

@ FUNCTIONS ACTIVATED WITH

To be precise:

SIGNAL INPUT: Input 2 selected 100 kHz—1.5 GHz L
FUNCTION: Start Frequency OHz .
Stop Frequency 1500 MHz
Reference Level 0dBm
DATA: Hold
COUPLED FUNCTION: Allsetto , which corresponds to the following values:
Resolution Bandwidth 3 MHz
Video Bandwidth 1 MHz
Sweep time 20 msec full scale
Attenuator 10 dB, coupled to maintain < — 10 dBm
at input mixer
Center Frequency Step Size 100 MHz entered in register
TRACE: A Clear-Write
B Blanked but information in memory
saved
A-B Oft
MARKER: Oft

I[Ijzf]T::‘l;M TSTATE States are saved, including the current state. See below.

SCALE: Logarithmic, 10 dB/division ‘
REFERENCE LINE: Display line off 5.5 divisions up
Threshold off 1.0 divisions up
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INSTRUMENT STATE FULL SPANO— 1.5 GHz

SWEEP: Continuous

TRIGGER: Free run

INSTR CHECK: An internal instrument check routine is run. If a failure is detected, one or both
INSTR CHECK LEDs remain lit.

KEY FUNCTION: Normal

FUNCTIONS: All functions are disabled. For example, all titling is erased after an instru-

ment preset. Chapter 11, KEY FUNCTIONS, discusses the implications of
activating instrument preset during FUNCTION use.
If the key is activated (shift light on), unshifts the key. This is equivalent to

pressing
HP-IB FUNCTIONS: “D1” Display size normal
“EM” Erase trace C memory
“03” Output format ASCII absolute
“PD” Pen down
“DA” Display address set to 3072

Graphic information or control language written into the analyzer memory by HP-
IB functions such as graph (GR), plot (PA), label (LB}, or display write (DW}) is
erased unless stored in trace memory B. Instrument preset also rewrites all the
display graticule and character readouts into the appropriate section of the display
memory,.

FULL SPAN 0 - 1.5 GHz

immediately sets the COUPLED FUNCTIONs , and to automatic, the start frequency to 0
Hz, and the stop frequency to 1500 MHz. The other front panel functions, KEY FUNCTIONS or HP-IB only
states, are not changed.

SAVING AND RECALLING INSTRUMENT STATES

=3 (DATA keyboard entry) and (DATA keyboard entry) save and recall complete sets of user defined
front panel function values. The DATA entry from the keyboard names the register that stores the instrument state.

Six registers, through @ , can be saved and recalled. Only another (=) can erase a saved register. The
registers contain the last instrument states received, even with a loss of line power {power failure). The registers are
maintained with an internal battery supply for about 30 days after a line power failure.

is a special recall function which recalls the instrument state prior to the last instrument preset or single
function value change, whichever has most recently occurred. It aids in recovering from inadvertent entries.

The current instrument state, if the POWER switch is turned to STANDBY (or if there is a short-term loss of ac line
power}, can be recovered at POWER ON if f is activated previous to a power loss.

Some KEY FUNCTION values or states cannot be saved. Neither can information in the display memories,
such as a title or trace.
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SAVING AND RECALLING INSTRUMENT STATES INSTRUMENT STATE

The @ register is a buffer for instrument state transfer under remote operation. The and @ states are .

for calibration signal adjustments.
Example

When a test sequence is used over and over, the instrument states can be set up in the registers prior to testing for
recall during the procedure.

REF 223.6 mv ATTEN 10 -dB

h
Keying in a specific state: -

E=ojolole
()
LIN (] scaLE

Then save with @ @ . |

. SPAN
RES BW 1 kHz VBW 1 kHz SWP 733 msec

REF .Q dBm ATTEN 12 ¢B

h
Press @@ . wp Y ‘

START @ Mz aSTOP 1588 M
RES BW 3 Mz VBN 1 MMz SWP 38 moec
hp REF 223.6 Wv _ ATTEN 10 4B
And recall the last state with @ . Once the LiNEAR
state has been recalled, any function can be used for
more detailed measurements.
_BEQLLLL_BEG 1
Note that in this case, the state could also have been —
recalled with .
TR Res B 1 it vew 1 kHa S 750 mase ’
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INSTRUMENT STATE LOCAL OPERATION

_ LOCAL OPERATION

’ (=) enables front panel control after an HP-IB remote LISTEN command has been executed. An HP-IB local
lockout will disable until an HP-IB REN false command is executed, or the LINE power switch is set to
STANDBY then back to ON.

Indicates instrument has been addressed
through HP-IB.

Indicates instrument is in remote
operation.
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KEY FUNCTIONS GENERAL DESCRIPTION

Chapter 11
KEY FUNCTIONS

GENERAL DESCRIPTION

This chapter describes access and use of the KEY FUNCTIONS.

M

(""F KEYFUNCTION \

Shift functions supplement a front panel function or provide unique measurement capabilities. The functions
are not named on the front panel but are coded by the blue characters beside the keys. For example, the
frequency offset function is designated by the code yz On the front panel, the code y; is found in the FUNCTION
section: Vv

The shift functions are activated by pressing and then the front pane! key with the appropriate blue code. A
complete summary of shift FUNCTIONS is on the facing page. There is an index to all shift functions at the end of
this chapter.

Example

Activate the shift function V (frequency offset) with:

Press shift light on

\Y
Press shift light off and offset function activated

The shift light can always be turned off with , which returns the front panel keys to their designated function.
(wa!  does not disable the selected shift function (except for title).

DATA Entry

An active shift function value is read out and identified in the active function area of the display, the same as any
other function using DATA entry. Once the data has been entered, any other function can be activated. The shift
function retains its last value until or the LINE power switch is set to STANDBY.

DATA entries to shift functions are made only from the number/units keyboard. The ENABLED light remains off

even though data may be entered.

Data is entered (that is, changes the instrument state) only when a units key is pressed. If the entry has no units (an
address, for example), use the key as the terminator. See Chapter 12 of this manual for further information
about the terminator key,.
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GENERAL DESCRIPTION

Amplitude

Amplitude offset
Units:  dBm

dBmV

dBuV

voltage
Extended reference level

range

Negative entry
Preamp gain, input 1
Preamp gain, input 2

COW>N

—

VA

Diagnostics
Count pilot IF at marker
Count signal IF at marker
Count VTO at marker
Disable step gain
Frequency diagnostic on
Inhibit phase lock flags
Manual DACS control
Measure sweeptime
Second LO auto
Second L.O shift down
Second LO shift up
Display correction data

S CHUOWTMEL e Do ZOXR

Instrument State
Save registers locked (
Save registers unlocked )

FUNCTION SUMMARY

Display
Annotation blanked
Annotation on

Display correction data
CRT beam off

CRT beam on
Graticule blanked

Graticule on
Title

Error Correction
Execute routine
Use correction data
Do not use correction data
Display correction data

Frequency
Counter resolution
Frequency offset
Negative entry

General
HP-IB Service request
Enter HP-IB address
Power on in last state
Display Address
Display Write
Max mixer input level

£ <XXES ms 3 cw oo

<

r
p
f
z
|

KEY FUNCTIONS

Marker
Counter resolution
Continue sweep from

marker

Enter A = span
Noise level on
Noise level off
Stop single sweep at marker

]

crZX0 ~

Trace

A+B—A
Detection:

normal

positive peak

negative peak

sampling
Trace C:

blank trace C

B=C

B—C

view trace C
Video averaging on
Video averaging off

@]

0 OCcw

TO— — = x

Trigger-Zero Span
(= ] Without 25 msec
triggering
Without 25 msec

triggering

Amplitude in dBm
Amplitude in dBmV
Amplitude in dBuV
Amplitude in voltage
Title

Measure sweep time
Video averaging on
Video averaging off
Extended reference level
range

Manual DACS control
Count pilot IF at marker
Noise level off

Noise level on

Count VTO at marker
Enter A — span

Set HP-IB address
Count signal IF at marker
Frequency diagnostic on
Second LO auto
Second LO shift down

—TOTMmMUuUOm>

SO0 U0 ZIr X

Second LO shift up
Frequency offset

routine
Use correction data

Amplitude offset
Normal detection
Positive peak detection
A+B—A

Negative peak detection
Sample detection
Power on in last state
CRT beam off

CRT beam on

B=2C

View trace C

Blank trace C

B—C

Graticule blanked
Graticule on

58 —x— —TW@ -0 o000 N<KX SC

Execute error correction

Do not use correction data

ALPHABETICAL KEY CODE SUMMARY

Annotation blanked

Annotation on

Disable step gain

HP-IB service request

Continue sweep from marker

Stop single sweep at marker

Inhibit phase lock flags

Display correction data

(= Jwithout 25 msec
triggering

without 25 msec
triggering

Display address

Negative entry

Counter resolution

Save registers locked

Save registers, unlocked

Preamp gain, input 1

Preamp gain, input 2

Display write

Max mixer input level

X £ < +=2.00TO0

<

N

« — VA~~~
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(] KEY FUNCTIONS -z
_ NEGATIVE DATA KEYBOARD ENTRY

‘ Entering negative data from the DATA keyboard requires the use of a negative symbol prefix on the number entry.
Negative entry: -

For example, to enter a negative 100 MHz offset frequency:

\Y
Press to activate frequency offset

Press @ @ @l to enter a negative frequency.

Not all values can be entered with a negative prefix. For example, a negative entry to a voltage reference level
enters the positive value.

Negative entries in dB can be made with the —dBm units key or the negative prefix with the +dBm units key. If
both negative prefix and are used, the value is entered as positive.

FREQUENCY AND AMPLITUDE OFFSET

The CRT display amplitude and frequency read\c/)ut can be offset. Entering an offset does not affect the trace.

Frequency offset: (DATA keyboard entry)
z

Amplitude offset: (DATA keyboard entry)

' Offset entries are added to all the frequency or amplitude readouts on the CRT display, including marker, display
line, threshold, start frequency, and stop frequency,.

Function

To eliminate an offset, activate the offset and enter zero. also sets the offsets to zero. Offsets are stored with
the (s« ] functions for recall with . When an offset is entered, its value is displayed on the CRT.

hﬂ REF -135.2 ¢Bm ATTEN 10 dB

10 48/

OFFSET
-15.2
a8

{FREQ FSET
27. MHZ

START 27 MHz i:FFsT 27.000000 M-z} STOP 1527 MMz
RES BW 3 MHz 32 pea SWP 30 msec

DATA entry from the keyboard can be in Hz, kHz, MHz, or GHz for frequency offset and in dB, —dB, mV, or
uV for amplitude offset. The amplitude offset readout is always in dB. An amplitude offset entry in voltage is
converted to dB offset.
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ZV -, KEY FUNCTIONS

The offset range for frequency is —99.999999990 GHz to +99.999999999 GHz in 1 Hz steps. The amplitude
offset range is greater than +100 dB in 0.1 dB steps. Least significant digits are rounded for frequency offset
entries and dropped for amplitude offset entries.

Example

An 102.6 MHz up converter with 12.7 dB attenuation is placed between a signal source and the spectrum
analyzer. The offsets can be set so that the CRT display shows the trace referenced to the signal as input to the
converter.

hp REF 12.7 dBm ATTEN 10 dB
Amplitude offset is entered as a positive value to com- 10 8 '
pensate {(offset) the loss of the converter. J—

12.7
dB

Z
press =) (") (] (2] () (1) (%) R

Btwane ——
S—
|

|
Note that the original REF LEVEL of 0 dBm is now I
changed to 12.7 dBm also. /I
mmm i)
v
TR 1w 1 veN 1 ks P 300 mese

REF 12.7 dBm ATTEN 12 d¢B

s . . hp
Frequency offset is entered as a negative value since 10 <8
the input frequency to the converter is lower than the
output. @

—19p.60PORR | MHz

Press[E:]
2I000 i
'R

L)) | wiFviwN

CENTER 70.000 MHz COFFSET-—122.600000 MHz SPAN 102 hHz
RES DW 1 kHz VBN 1 kHz SWP 300 meec

INPUT MIXER LEVEL

As the reference level is changed, the coupled input attenuator is changed to keep the power levels of on-screen
signals below — 10 dBm at the input mixer. (The input mixer level is the input signal level minus the attenuator
setting.) This input mixer level can be changed in 10 dB steps by pressing

(DATA keyboard entry)

An input mixer level of —50 dBm ensures that the analyzer has best dynamic range, as long as the input signal’s
total power level is below the analyzer’s reference level. Also see Appendix D.

Instrument preset resets the input mixer level to — 10 dBm.
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KEY FUNCTIONS A B,C,D,l
PREAMPLIFIER GAIN

Similar to the amplitude offset functions, the preamplifier gain function allows a positive or negative amplitude
offset to all the amplitude readouts. The offsets are subtracted from the amplitude readouts so that the displayed
amplitudes represent the power levels at the input of the preamplifier. Each signal input can be offset by different
amounts.

Preampagain,input 1: < (DATAkeyboard entry)
The < key is beside Input 1, and the
Preamp gain, input 2: > (DATA keyboard entry) > key is beside the Input 2.

The offset is not read out on the CRT. Instrument preset resets the gains to 0 dB.

AMPLITUDE UNITS SELECTION

Shift key codes A through D each select a particular amplitude unit for the reference level scale, marker, display
line, and threshold readouts. An amplitude units change does not affect the absolute power level calibration.

SHIFT KEY AMPLITUDE
FUNCTION UNITS

A or dBm

B dBmV

C dBuV

D . voltage

The keys for these functions are located in the COUPLED FUNCTION group.

EXTEND REFERENCE LEVEL RANGE

Normally the reference level can be set from —89.9 dBm to + 30.0 dBm in coupled operation. The limits of the
range can be extended to a maximum of —139.9 dBm and +60.0 dBm.

I
Press :

The lower limit of reference level depends on resolution bandwidth, scale, and attenuation.

Minimum reference level
Scale Resolu.tion with extended reference level
Bandwidth
10 dB attenuation 0 dB attenuation

log =<1 kHz —129.9dBm -139.9dBm

log >3 kHz —109.9 dBm -119.9dBm
linear =<1kHz —109.9dBm —~119.9dBm
linear =3 kHz —89.9dBm —99.9dBm

When the reference level is set at a minimum, the level may change if either scale or resolution bandwidth is
changed. The extended range is disabled with instrument preset.

Manual Operation 97



=,u,t () KEY FUNCTIONS
COUNTER RESOLUTION

When (] is activated, the frequency of the signal marked by the active marker is counted. For more details, see ‘
MARKER , Chapter 6. In this mode, the resolution of the count is the same as the center frequency readout.
To increase the resolution, =

press (DATA keyboard entry)

For spans <2 MHz, the data entry sets the least frequency digit to be counted. For example:

DATA entry Readout for 100 MHz
100 kHz 100.0 MHz

10kHz 100.00 MHz

1 kHz 100.000 MHz

100 Hz 100.0000 MHz

10 Hz 100.00000 MHz

1Hz 100.000000 MHz

Counter resolution can be set between 1 Hz and 100 kHz. The resolution of the counter frequency will remain
fixed until changed with a counter resolution data entry or until is used. The counter resolution cannot be

stored with (s« ] |

Values entered other than decade numbers, such as 25 Hz and 326 kHz, will be rounded to the next legal value.
For example, a counter resolution data entry of 25 Hz will be entered as 10 Hz, and 326 kHz will become 100 kHz
resolution.

MARKER SWEEPS

When a marker is displayed, the sweep can be made to stop at the active marker and to continue from the active .
marker. The front panel continuous sweep function is suspended, but the sweep trigger and data conditions must
still be met. See Chapter 9, SWEEP AND TRIGGER.

Stop Sweep at Marker, TALK after Marker

To stop the sweep at the marker,

press MARKER and

press (=] u.

A marker must be activated to enter this sweep function.

Each time a sweep is triggered, it stops at the marker, even if the marker has been moved. A marker being moved
when the sweep passes may not stop the sweep.

To disable the stop sweep at marker functions,

press MARKER or .

In remote operation, the analyzer will not TALK until the trace sweep stops at the marker. TALK is suspended by
keeping the HP-IB Data-Valid line not true until the marker is placed.

Continue Sweep from Marker

To start the sweep at the active marker, it is first necessary to activate the stop-sweep-at-marker function above.

Then Gakew L BT

press gt - tf(e,/\ LS ' 3
" ,

Each time t is pressed, the sweep will start at the active marker, continue through a full sweep back to the

same marker, and stop.
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KEY FUNCTIONS m,n,0,p, g hw, v
GRATICULE AND ANNOTATION ON/OFF

The graticule and character readouts can be selectively blanked with key functions. This is valuable when alternative
graphics are drawn on the CRT through the HP-IB.

Graticule
Blank: press m
On: press n

Blank: press o
On: press {sw] p

Annotation

Display with annotation (characters) and graticule
blanked.

Display blanking does not affect HP-IB input/output of instrument function values or trace information.

CRT BEAM ON/OFF

The CRT beam power supply can be turned off to avoid unnecessary wear on the CRT if the analyzer is operated
unattended. Reducing intensity or blanking the trace does not reduce wear.

Beam off: press g
Beam on: press h

CRT beam power does not affect HP-IB input/output of instrument function values or trace information.
‘ DISPLAY CORRECTION DATA AND SPECIAL MESSAGES

The correction data generated from the error correction routine can be displayed.

Display correction data: press w (lower case)
Do not display correction data: press

The readout is detailed in this chapter under ERROR CORRECTION ROUTINE.
The instrument operating special messages can be displayed by disrupting the analyzer’s operation.

Display warning messages: press v (by inhibiting phase lock flag)
Do not display special messages: press

h REF .03 dBm ATTEN 10 dB
n -.03
10 dB/ | .26 -14 {Hxz
.58 =12 [He
.44 d —12|Hx
.44 d =11 [Hs
.44 dl 32 Wz
. 31§ Rz
.69 d§ 400 (Hz
.90 d§ 3.7¢39 kHz
ed =16 {UUW NI
.30 df —134%00 kHx
.42 dB  ~S.000 ko

%8 Ta-ero—

coRR'p | -84

1
M

Lt 211 1o 111 2t 3
-

~.14
EPETY
START @ Hz STOP 1500 MHz
RES BW 3 MHz VBW 1 MHz SWP 20 msac

BOTH CORRECTION DATA AND SPECIAL MESSAGES DISPLAYED
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E.caeb,d KEY FUNCTIONS
TITLE

The user can write a message in the top CRT display line. When the title is activated, the front panel blue ‘
characters, number keyboard numbers, decimal, backspace, and space can be typed onto the top line starting at
the left of the display. The full width of the display can be used; however, marker readout may interfere with the
last 16 characters of the title.

Activate title: E (shift light on)

Enter text abcdefghijklmnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
/#&=(),><
0123456789. [space]

To end a title: press (shift light off)

A title will remain on the display until the title function is activated again, is pressed, or an instrument state is

recalled with .

To erase a title without changing the instrument state, end the title function if still active, then

press smn] E

A+B—A

A + B~ A enables the restoration of the original trace A after a has been activated. A + B —>A is executed

with both Trace A and Trace B in (vew ] : '
press (=] c.

When executed, is turned off and the amplitude in trace B is added to the amplitude in trace A (in display
units). The result is then written into trace A.

Additional A + B —> A executions will each add another trace B response to the cumulative trace A.

TRACE DETECTION MODES

One of four detection techniques can be selected for displaying trace information.

Mode Access Use

normal or a ®  Most measurements

® Noise Level measurements
® Zero frequency span waveforms for sweep times

sample € > 20 msec

® Video averaging

positive peak b .

® Diagnostic aids for servicing
negative peak d
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KEY FUNCTIONS aeb,d

Positive

> Peak
Detection *
Negative Track A/D CRT
\SI:DEO >—’—' peak ——0O +O— and Converter Memory Display
gnal Detection ? Hold

> Sample

During a sweep, only a specified amount of time is available for writing data into each of the 1001 trace memory
addresses. In two of these time periods, the positive and negative peak detectors obtain the maximum and
minimum IF signal excursions, respectively, and store these values in alternate trace memory addresses. This
technique allows a graphic presentation of noise on the CRT display.

Normal Mode

In normal mode, a detection algorithm selectively chooses between the positive and negative peak values to be
displayed. The choice is made dependent upon the type of VIDEO signal present.

Data from the positive peak detector (signal maximums) will always be displayed in the odd addresses trace
memories (1, 3, ...1001). If, within the time period following the storage of a value in an odd address memory,
there is no change in VIDEO signal level, the positive peak detector value will also be stored in the even address. In
other words, the even addressed memory will also contain positive peak detection data if the signal during that
time period is monotonic. Negative peak detector data (VIDEO signal minimum) will be stored in the even
addressed trace memory if the signal has a point of inflection during the time period.

Normal mode is selected with instrument preset.

Sample Mode

In the sample mode, the instantaneous signal value of the final analog-to-digital conversion for the time period is
placed in memory. (As sweep time increases, many analog-to-digital conversions occur in each time period, but
only the final, single value can be stored.)

Sample mode is selected automatically for video averaging and noise level.

Positive and Negative Peak Modes

Positive and negative peak modes store signal maximums and minimums, respectively, in all trace memories.
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Readout

Here, the same signal response is displayed with each trace detection mode.

hF REF .03 dBm ATTEN 10 dB
10 dB/
A
I
A
1
1
START 32 Mz STOP 232 MMz
RES BW 3 MHz VBW 1 MHz SWP 30 meec
NORMAL
hF REF .0 dBm ATTEN 10 dB
1@ 4B/
POS PK
A
N
A
IR
1
N o it
START 32 MHz STOP 232 Mz
RES BW 3 MHz vBW 1 MHz SWP 30 msec
POSITIVE PEAK
TRACE C

ATTEN 10 4B

KEY FUNCTIONS

.

ATTEN 10 dB

STOP 232 MMz

VBW 1 MHz SWP 30 mesec

SAMPLE

s adag

STOP 232 MMz

VBW 1 MHz SWP 30 msec

NEGATIVE PEAK

A third trace memory is available for the storage and display of trace information. Only the storage modes (view

and blank) can be used.

View C: j
Blank C: k

These are analogous to the TRACE A and B modes discussed in Chapter 5.

Trace C cannot be written into directly from the analyzer except when video averaging is used. i ,I

Trace information from B can be transferred to C. To transfer from TRACE B to TRACE C, use

1
B~C:
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()1, B, k

KEY FUNCTIONS
The sweep will be suspended, the trace in memory B will be read and written into trace C from left to right in about

20 msec. Trace C is viewed. Sweeping will then resume from where it was suspended. The trace information in B
is not changed.

To exchange traces B and C,

B=C: i
The trace information in B and C is interchanged point for point from left to right in about 20 msec. If trace B was
not displayed, it remains undisplayed. If trace C was not displayed, it remains undisplayed.

To store TRACE A into trace C, the trace A data must first be transferred into trace B:
press (*=¢] [=] [ (which also erases last trace C)

or press i (which also saves last trace C in B)

Example

Comparisons of up to three different signal traces can be made simultaneously using traces A, B, and C. In this
example, the modulation level of a signal will be changed for each trace. To start, clear the display with A,

ATTEN 10 dB

B,and (=] k.

The signal with the desired level of modulation will be

stored in trace C:
/ \
T

‘ Press B and allow one sweep.
| IR

Press | which writes the trace from B into C. : f
/
T

hp REF =13.1 dBm
10 ¢B/ /

L

. ',‘ifk I g ‘ T

T

START 143.6432 MMz STOP 143.6932 MHz
RES BW 1 kHz VBW 1 hHz SWP 300 msec
- h,, REF -13.1 dBm ATTEN 10 dB
Change the modulation level, allow one sweep, and 10 o5 A
store in B with (v ] B. /
il
7

0% 4

A 7
I A ik 1o
e

STOP 143.6932 MHry
SWP 300 msec

START 143.6432 Mz
VBW 1 kHz

. RES BW 1 kHz
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A.G, H KEY FUNCTIONS

hp FEF_=13.1 dBm  ATTEN 10 <
Change the modulation level again and store in A, 10 e |

press (wm) A, allow one sweep, and press (] A.
The three traces are differentiated by intensity.

[LAS

START 143.6432 MHz STOP 143.6932 MHz
RES BW 1 kHz VBW 1 hHz SWI? 300 msec

VIDEO AVERAGING

Video averaging is a trace display routine that averages trace responses from sweep to sweep without requiring a
narrow video bandwidth. (Averaging with the video bandwidth is discussed in Chapter 8, COUPLED FUNCTION
). Both video averaging and reducing video bandwidth are primarily used to improve the analyzer’s ability to
measure low level signals by smoothing the noise response.

To activate vidéo averaging (and sample detection mode),
press (=) (DATA keyboard entry)

H
To disable video averaging, press

CAUTION

Video averaging may result in an uncalibrated amplitude display when

frequency span
Resolution Bandwidth > 1000

Readout in the active function display is “VID AVG 100.” The number represents the maximum number of
samples (or sweeps) for complete averaging. The DATA entry can be used to change the maximum sample
number in integers from 0 to 32767. A unity sample limit allows direct writing of analyzer response into Trace C
(see Trace C below). A 100 sample limit is selected upon instrument preset. The higher the sample limit, the more

smoothing possible. Averaging with high sample limits can provide more smoothing than the 1 Hz video band-
width.

During video averaging, the current sample being taken is read out at the left of the display.

The advantage of video averaging over narrowing the video filter is the ability of the user to see changes made to
the amplitude or frequency scaling of the display while smoothing the noise response. For example, when a 100
Hz video bandwidth is used with a 200 kHz frequency span, the sweep time is 2 seconds. With this sweep time
almost a full sweep has to pass before any center frequency change can be seen on the trace. If video averaging is
used instead of the narrow video bandwidth, any change to center frequency will be seen immediately, even
though full averaging will take roughly 6 seconds. (Any change to control settings such as CENTER FRE-
QUENCY, FREQUENCY SPAN, etc., will cause the video averaging process to be restarted.)
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KEY FUNCTIONS

Example

()G

To display very low level signal responses, very narrow resolution and video bandwidths are required. The accom-
panying increase in sweep time can make measurements cumbersome. Video averaging allows the display of low

level signals without the long sweep time.

Viewing a low level signal with a video bandwidth of 1
Hz requires a 150 second sweep.

Disable the narrow resolution and video filters by

_pressing the key (abO\(/;e ) and start video

averaging by pressing .

Now the low level signals begin to show quickly.
Changes to the frequency range or amplitude scale
will restart the sampling to show the signals quickly,
without having to wait 150 seconds. In fact, the video
averaging shown took 42 x 300 msec = 12.6 sec,
plus the internal computation time, 42 x 100 msec =
4.2 sec, for atotal of 16.8 sec.

Video Averaging Algorithm

hp

REF -13.1 dBm

ATTEN 10 dB

10 dB/

l<
™
]

uj
(=]

" START 143.6432 MHz

hp
10 4B/

VID AVGT

42

RES BW 1 kH2

VBW 1 Hz

REF ;.1 dBm ATTEN 10 ¢B

STOP 143.6932 MMz
SWP 150 sec

YID| AYG

100

s

START 143.6432 MHx

RES BW 1 kMz

STOP 143.6932 MMz
SWP 300 meec

The averaging of each amplitude point depends upon the number of samples already taken and last average

amplitude.’

— n-1

n

XV(n - 1)

where y;, latest average amplitude value in display units

n  current sample number

1
+ :yn

Un — 1 last average amplitude in trace memory (TRACE A or B)
Yn new amplitude entry from analyzer (Trace C)

The new amplitude value, yp,, is weighted more heavily by the last average amplitude y,, _ 1 than the new

amplitude entry, y,,.
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When n equals the limit set (e.g. 100, the preset limit), the last average amplitude is gradually replaced with new
data. Thus, the average will follow a slowly changing signal response, particularly if the sample limit is small.

Trace C

Video averaging requires the use of trace memory C. When video averaging is activated, the input signal response
is written into trace C, the averaging algorithm is applied to these amplitudes and the results written into TRACE A.
Thus, two traces are displayed: the input signal in C and the averaged signal in A.

Trace C may be blanked without affecting the operation of video averaging.

Press k

Trace C may be written into as traces A and B if a video average sample limit of one is selected.

Press (w1 @

If either trace A or B is in a write trace mode, the analyzer response will also be written into trace C.

EXTERNAL AND VIDEO TRIGGER

The front panel and trigger modes automatically keep the display refreshed in zero frequency spans for
sweep times less than 20 msec. To eliminate the automatic refresh feature:

X
For external triggering, press

)
For video triggering, press
LOCKING SAVE REGISTERS

After saving instrument states in one or more of the six registers, 1 through 6, the registers can be secured from
being written over and destroyed. The recall function is not affected.

(
Lock: @] @
)
Unlocked: or

When locked, an attempt to (=] will write “SAVE LOCKED” on the CRT and no DATA entry can be made.
ERROR CORRECTION ROUTINE

A built-in analyzer routine measures and records the amplitude and frequency error factors due to a number of
parameters, then corrects the display for them. The routine takes about 11/2 minutes to run. When complete,
instrument preset will be called and the correction factors applied.

Connect CAL OUT to SIGNAL INPUT 2.

Execute the routine: W

Use correction factors: X

Do not use correction factors: Y

Display correction factors: w

If “ADJUST FREQ ZERO” appears on the CRT, manual calibration adjustment is necessary before the routine can
be successfully run. See GENERAL INFORMATION for the manual calibration procedure.

The correction factors are saved using an internal battery supply for about a 30-day period after line power failure.
If the battery supply should be exhausted, all the values will be set to zero.
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KEY FUNCTIONS

Indicates that the routine has been run and the display

is corrected.

REF .2 dBm

() x 2z

ATTEN 10 dB

hp
10 48/

CENTER 144.1 MHz

RES BW 180 kHx

SPAN 10.0 MHz

VEW 30 hHz SWP 38 mesc

Correction can be turned on or off using X and (] Z after the routine has been successfully completed.

For more information on accuracy, see the HP 8568B Spectrum Analyzer Data Sheet.

The readout of the correction factors is as follows:

Line (top to bottom) Parameter Correction Values Displayed

1 LOG and LIN scale, BW <100 kHz Amplitude

2 RESBW = 10 Hz Both

3 30 Hz

q 100 Hz Amplitude (dB)
5 300 Hz

6 1kHz and

7 3 kHz

8 10 kHa Frequency (Hz)
9 30 kHz

10 100 kHz

11 300 kHz

12 1 MHz

13 3 MHz

14 LOG and LIN scale, BW =100 kHz

15 2nd local oscillator frequency shift

16 30 dB gain

17 20 dBgain } LIN operation only

18 10 dB gain

19 50 dB step gain errors
20 40dB
21 30dB
%g %8 gg Amplitude
24 0dB

25 -10dB

26 -20dB *

27 offset error 2 dB/ LOG
28 offset error 5 dB/ LOG

29 offset error 10dB/ LOG

Manual Operation 107



FUNCTION INDEX KEY FUNCTIONS

FUNCTION Index .

All the shift functions are listed below. (DATA) indicates the functions that use a number and unit entry.

CODE CODE PAGE  CRT beam of g 99
GENERAL ORKEY SRT beam on ‘ h 99
) isplay correction data w 99
Display Address (DATA) z ’ Frequency diagnostic on R .
Display Write (DATA) | ’ Graticule blanked m 99
HP-IB service request r * Graticule on n 99
HP-IB address (DATA) P * Title E 100
Power on in last state f 89
Max. mixer input level , 96 TRACE
A+B—>A c 100
FREQUENCY AND AMPLITUDE Detection Modes:
Amplitude offset z 95 normal a 100
Amplitude units selection positive peak b 100
dBm A 97 negative peak d 100
dBmV B 97 sample e 100
dBuV C 97 Trace C
voltage D 97 blank C k 102
Extended reference level | 97 B=C i 103
range (DATA) B—C | 102
Frequency offset (DATA) \Y) 95 view C j 102
Input mixer level , 96 Video averaging on G 104
gegative er'ltl’yl (DATIA)DATA - g? Video averaging off H 104 i
e g P 2 DATA] > o TRIGGER, ZERO SPAN, SWEEP <20 msec @
MARKER (=) without 25 msec trigger X al 106
Count - o3 without 25 msec trigger v 106
ounter resoiution = =
Continue sweep from t MARKER 98 INSTRUMENT STATE
marker ore Save Registers locked ( 106
Enter A = Span O 57 Save Registers unlocked ) 106
Noise Level on M 63 ;
Noise Level off L 63 ERROR CORRECTION
Stop single sweep at marker, = u MARKER 98 Execute Routine W 106
TALK after marker Use data (display corrected) X 106
DISPLAY Do not use data (display Y 106
not corrected)
Annotation blanked o 99 Display correction data w 106
Annotation on p 99 on CRT
DIAGNOSTIC AIDS
To aid in servicing the spectrum analyzer, there are a are listed here. Their operation and use are covered in
number of diagnostic shift functions. These functions the HP 8568B Service Manual.
CODE CODE CODE
Count pilot IF at marker K  Inhibit phase lock flags v Second LO auto S
Count signal IF at marker Disable step gain Second LO shift down T

Q q
Count VTO at marker N  Manual DACS control J  Second LO shift up
Frequency diagnostic on R  Scan time measure F

@
* See Section II of this manual.
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USER DEFINED KEYS ENTERING A COMMAND STRING

. Chapter 12

USER DEFINED KEYS

GENERAL DESCRIPTION

This chapter describes the procedure for defining a numeric key(s) to allow the storage and execution of command

strings. The procedure for remote storage and execution of command strings is contained in Section II of this
manual.

ENTERING A COMMAND STRING

The title mode must be activated to enter a command string. When the title mode is activated, the front panel blue
characters, numeric keys, decimal, backspace, and space can be entered onto the top line starting at the upper left
corner of the display. The full width of the display can be used (58 characters total) .

Activate title: E (shift light on)
Enter command string: CF20MZSP2MZST50MS (up to 58 characters)
A i e
. center frequency = 20 MHz scan time = 50 msec
: frequency span = 2 MHz
To end a command string: (shift light off)
KEY DEFINITION

After a command string is entered into the title block, it is stored under a defined numeric key(s):

Press: (shift light on)
Select any numeric key(s) -
(0—999): 10 (shift light off)

Terminate by pressing:

NOTE

The key must be pressed to terminate the key definition procedure. If it is not, the
‘ command string will not be stored under the numeric key(s).
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EXECUTING A SOFT KEY USER DEFINED KEYS

EXECUTING A SOFT KEY

After a command string is stored under a numeric key(s), it can be executed.

Press: (shift light on)
Enter defined numeric
key(s): 10 (shift light off)

Terminate by pressing:

NOTE

The key must be pressed to terminate this execution procedure. If it is not, the
command string will not be executed.
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PLOTTER OUTPUT EXECUTING PLOTTER OUTPUT

‘ Chapter 13

PLOTTER OUTPUT

GENERAL DESCRIPTION

This chapter describes the procedure for executing the PLOTTER OUTPUT function, and provides information
for preventing problems that may arise while attempting to execute it.

EXECUTING PLOTTER OUTPUT

Connect an HP plotter via HP-IB to the spectrum analyzer:

o @@ o oD OB

Set the HP-IB address on the plotter to address 5:

16 8 4 2 1

JoHEAEA
A gl

4+1=5
N
ADDRESS

If the address switch on the plotter cannot be located, refer to the plotter’s operation manual.
LOWER
LEFT

Press the lower left recorder key to execute the PLOTTER OUTPUT function.

The function plots everything that is displayed on the CRT. If desired, traces A, B, and C, the annotation and the
graticule can be individually blanked from the CRT using front-panel functions (refer to Chapters 5 and 11).
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PLOTTER PENS PLOTTER OUTPUT

You can also blank the HP logo from the display. To do this from a computer, execute:

OUTPUT 718; “DA R174; DW 32;32;”

Or, to execute it from the front panel, press:

LOWER

= (o) © W&

UPPER

= ) & &G E @

PLOTTER PENS

Traces A, B, and C, and the annotation and graticule are individually plotted with four different pens, provided
there are four pen locations in the plotter. Pens 1, 2, and 4 plot traces A, B, and C, respectively, and pen 3 plots
the annotation and graticule. For a two-pen plotter, pens 1 and 2 take the place of pens 3 and 4, respectively.

NOTE

There are certain types of equipment that prevent the PLOTTER OUTPUT function
from being executed correctly. They are discussed in the next two sections.

CONTROLLER

The analyzer should not be connected via HP-IB to an active controller while attempting to execute the PLOTTER
OUTPUT function from the front panel. This is because the analyzer will abort any attempts to execute the
function from the front panel when an active controller is on the bus.

PLOTTER

The 7245A/B, 7240A, 9872C, and 7550 Graphics Plotters work readily for executing the PLOTTER OUTPUT
function. However, the HP 7570A, 7585, 7470A, and 7475A plotters require special operating instructions. The

HP 7570 and 7585 plotters work only in EMULATE MODE. For more information on EMULATE MODE, refer to .
the plotter’s operating manual. On the HP 7470A plotter, set the US/A4 rocker switch to the US position. For the =

HP 7475 plotter, the US/MET and A4/A3 rocker switches must be set to the US and A4 positions.
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Programming

FUNCTIONAL INDEX
PROGRAMMING COMMANDS
PROGRAMMING NOTES



i ‘ This section describes remote operation of the spectrum analyzer.
" The Functional Index contains all the remote commands arranged by functions.
The Programming Command section describes operation of the commands, which are listed in alphabetical order.
The appendices at the end of this section contain useful information:
Appendix A describes the contents of the spectrum analyzer display memory.
Appendix B contains programming techniques for custom graphics.
Appendix C lists the learn string contents.
Appendix D describes the service request commands and their use.
Appendix E describes some differences of operation between the HP 8568A and HP 8568B.

Appendix F lists new HP 8568B commands and original HP 8568A commands that function identically.
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REMOTE OPERATION OVERVIEW

The standard HP 8568B Spectrum Analyzer with an HP-IB controller allows:

Remote operation of the analyzer front panel functions, including the shift key functions.

Output of any analyzer function value or trace amplitude. See individual commands, including OL. See

Appendix C.

Input of special CRT display labels and graphics. See TRGRPH, LB, GR, TEXT, KSE, and DSPLY com-

mands.

Interrupt of controller soft key functions. See KEYDEF, KEYEXC, FUNCDEE, IF, KSC, and REPEAT com-

mands.

Creation of custom language using flow-of-control commands. See FUNCDEE IE and REPEAT commands.

Creation of user-defined variables. See VARDEF command.

Change Front Panel Functions

To set the center frequency to 258.7 MHz and the span to 10 MHz:

CUTFUT 7 183"IF; CF 258.7MZ:

—
controller TALK —j— _
select HP-IB

analyzer address

instrument preset

activate center frequency

optional spaces inserted for clarity*

set center frequency value

SF
T

activate frequency span
set frequency span value

10MZz "

| SRAN l\
12.p maf ]\
[
[
[\
[ 1N
y

RES BW 100 kHz VBW 30 kHz SWP 20 meeo
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Output Value or Amplitude

' To return the center frequency to the controller as variable F, first activate center frequency.

REF_.0 dBm ATTEN 1@ dB

10 48/

25817 MHz

||

CENTER 256.7 MHz SPAN 19.0 MMz
RES BW 100 kMz VBW 38 kHz SWP 20 msec

Then enable the output of the active parameter.

QUTFUT 7183 "CF~7:"

1

‘ Output Active Parameter
ENTER 718:F

controller LISTEN m——J
select HP-IB
analyzer address

store trequency (Hz) in F
Input CRT Labels and Graphics

OUTFUT 718:"DT&®;EM; FU3 FAZB0, 928LRcenter freguency® CF;"

defines label terminator I T T T
clears trace C memory
Pen up

Plot absolute vector to:
X position
required delimiter

y position
The following ASCII characters are a label

Text
. Label terminator

Reactivates center frequency i
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HP-IB Controller

Any HP-IB compatible controller can be used to operate the HP 8568B. The overall system measurement speed
and capability depends, to a large extent, on the computing, storage, and interrupt capabilities of the controller.

The HP Series 200 Desktop Computers, HP Models 16, 26, and 36, are the computing controllers used in this

manual.

REF .0 dBm ATTEN

hp v ]
10 dB/

25817 Mz

CENTER 258.7 MHz
RES BW 100 kHz VBW 30 kHz

Addressing the Spectrum Analyzer

Communications between instruments on the HP-IB require that addresses be assigned to each instrument. The
analyzer address appears on the CRT display when the LINE power is turned from STANDBY to ON.

. REF_.0 dBm ATTEN 10 dB
T

SPAN 10.0 MMz
SWP 20 msec

10 4B/

START @ Hz
RES BW 3 MHr VBW 1 MHz

—-——ar—)

"HP-BADRS: 2 R,18"!

Lo

4 Programming

Address Readout

read (TALK)/write (LISTEN) |
device code
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Two formats are available for addressing an HP-IB instrument or device. One command format uses separate

recipient of the command.

addresses for TALKING (“R”) and LISTEN (“2”). The other uses only a device code (“18”) to designate the

In all examples, the preset addresses of the HP computing controller is HP-IB SELECT CODE “7”.

OUTFUT

18;

analyzer command

_.7[1.

8568B device code, LISTEN

HP-1B I/0O Select code

ENTER 7

——

A

18;

T

CONTROLLER TALK

controller variable

8568B device code, TALK
HP-IB 11O Select code

CONTROLLER LISTEN

The read/write address of the HP 8568B can be changed from the front panel or via HP-IB by using the shift

function P

P
Pressing sets the address to 18.

p
To set the address to 8, press .

From the controller, the address can be set via HP-IB:

OUTPUT 7183 "KSF

P
code for —]_

address

8 HZ;'

] L

terminator

As long as the analyzer internal battery has power, the analyzer address remains unchanged. (Battery lasts one

year.)

In addition to these features, an internal switch can be set which changes the default address at Power Up.

Call your nearest HP service office for more information.
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Remote/Local Operation

If the controller has addressed the analyzer to TALK or LISTEN, the ADRS’D light will be on. When the analyzer is ‘
addressed with an HP-IB device command, the analyzer will go to remote, and the REM light will also go on.

Remote operation generally prevents front panel control of the analyzer except by those functions that are not
programmable: LINE power, calibration and display adjustments, and video trigger vernier.

Return to front panel, or local, control by pressing @, or by executing a local device command from the controller
such as

LOCAL 718.

CAUTION -

An HP-IB transmission may be disrupted if the analyzer LINE power is cycled. An .
analyzer should be connected to an operating HP-IB only with POWER ON.

Similar HP-IB disruption may result from pressing (%) when the HP-IB is active. Thus,
a local lockout is recommended during HP 8568B automatic operation.

Shift Function Codes

Programming a shift function requires a code sequence similar to the manual procedure for activating a shift
function; that is, press , then press the key with the function’s code (the front panel blue character).

For example, to select the video averaging shift function, blue code G, execute

QUTFUT 7183 "EKSGs: "
HP-1B Data Command ——: lr

activates shift

activates video averaging

About half of the shift key function codes require ASCII lower case letters or symbols.
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Data Entry Via HP-IB

A data entry through the HP-IB must meet the same requirements as a front panel DATA entry. It must have a
number (value) and a message that terminates the entry, signaling the analyzer to assign the function value.

The number code within the quote field must be a string of (ASCII) decimal numbers plus an optional decimal
point. It may be preceded by a minus or plus sign. If the decimal is not included in the entry, a decimal point is
assumed to be at the end of the number. Either fixed or floating point notation may be used to make number
entries. For example, the entries “12.3E6”, “12.3e6”, and “12300000” each enter the same number. Exercise
caution when using the “E” exponent format, since several marker command mnemonics also begin with E.

The number of significant digits accepted and stored by the analyzer is dependent upon which function is active.
For example, an entry of 10 significant digits for center frequency can be stored in the analyzer’s center frequency

register.

If no number is entered, a “1” is assumed.

Terminating the Data Entry

The units code is the most common data entry terminator. It sets the value units and enters the function value.

Unit Codes
Frequency Code Power Code Voltage Code Time Code
Hz HZ dBm DM mV MV sec SC
kHz KZ —dBm - DM uv uv msec MS
MH:z MZ dB DB usec us
GH:z GZ

Some ASCII codes also can be used to terminate a data entry.

ASCII Codes Which Terminate a Numeric Data Entry

Decimal Equivalent

Symbol Name (ASCII)
, comma 44
CR carriage return 13
LF line feed 10
; semi-colon 59
ETX end of text 3
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These non-unit code terminators originate in the controller’s language.

A terminated entry without a units code defaults to the fundamental units for the function activated. The default .
units of power depend upon the amplitude readout units selected.

Defauit Units
Frequency Hz
Power dBm, dBmV, dBuV, or dB
Voltage volts
Time seconds

Front-Panel Data Entry During Remote Control

Data may also be entered from the front panel when the analyzer is in remote control. This is done by following the
analyzer command with the secondary keyword, EP. The syntax diagrams show which comands can be followed
by EP. EP pauses program operation until data is entered from the front panel and terminated with one of the units
keys listed in the Units Code table. Program operation then resumes. EP is especially useful when it is part of a
programming routine that is stored in a soft key. '

Custom Soft key Functions

The spectrum analyzer has soft keys that can be loaded into up to 16K bytes of memory, with or without a
controller. These soft keys remain in nonvolatile memory for the life of the internal battery, which lasts for one year. ‘

The functions of the soft keys are defined with the KEYDEF command. The original contents of a soft key are
erased when the key is defined a second time with the KEYDEF command, or when the DISPOSE command is
executed.

The soft keys can be executed four ways. To execute a soft key remotely, execute the KEYEXC command, or
define the soft key as part of a user-defined function. Then, whenever the function name is encountered, the soft
key is executed. (See FUNCDEF command.) Soft keys can also be nested inside another soft key. Thus, executing
one key actually can cause the execution of several keys.

To manually execute a soft key from the front panel, press @ , the key number, and then press .
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FUNCTIONAL INDEX

FREQUENCY CONTROL
CF Specifies center frequency
CS Couples step size
*FA Specifies start frequency
*FB Specifies stop frequency
FOFFSET Specifies frequency offset
FS Specifies full frequency span as defined by instrument
KSV Specifies frequency offset
KS= Specifies resolution of frequency counter
MKFCR Specifies resolution of frequency counter
SP Specifies frequency span
SS Specifies center frequency step size

INSTRUMENT STATE CONTROL

P Sets instrument parameters to preset values
KS( Locks save registers
KS) Unlocks save registers
RC Recalls previously saved state
RCLS Recalls previously saved state
SAVES Saves current state of the analyzer in the specified register
Sv Saves current state of analyzer in specified register
USTATE Configures or returns configuration of user-defined states:
ONEOS, ONSWP, TRMATH, VARDEE FUNCDEE,
TRDEF
AMPLITUDE CONTROL
AT Specifies input attenuation
AUNITS Specifies amplitude units for input, output and display
*CA Couples input attenuation
E4 Moves active marker to reference level
*KSA Selects dBm as amplitude units
KSB Selects dBmV as amplitude units
KSC Selects dBuV as amplitude units
KSD Selects voltage as amplitude units
KSI Extends reference level range
KSw Performs amplitude error correction routine
KSX Incorporates correction data in amplitude readouts
KSY Does not incorporate correction data in amplitude readouts
KSZ Specifies reference level offset
KSq Decouples IF gain and input attenuation
KSw Displays correction data
KS, Sets mixer level
LG Selects log scale
LN Selects linear scale
MKRL Moves active marker to reference level
ML Specifies mixer level
RL Specifies reference level
ROFFSET  Specifies reference level offset
BANDWIDTH CONTROL
*CR Couples resolution bandwidth
*CV Couples video bandwidth
RB Specifies resolution bandwidth
VB Specifies video bandwidth
VBO Specifies coupling ratio of video bandwidth and resolution
bandwidth

*Selected with instrument preset (1P)

Programming
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SWEEP AND TRIGGER CONTROL

*CONTS Selects continuous sweep mode ‘

*CT Couples sweep time
KSF Measures sweep time
KSt Continues sweep from marker
KSu Stops sweep at active marker
KSx Sets external trigger (eliminates auto-refresh)
KSy Sets video trigger (eliminates auto-refresh)
ST Specifies sweep time
SNGLS Selects single sweep mode
*S1 Selects continuous sweep mode
S2 Selects single sweep mode
™ Selects trigger mode: free run, video, line, external
TS Takes a sweep
*T1 Sets trigger mode to free run
T2 Sets trigger mode to line
T3 Sets trigger mode to external
T4 Sets trigger mode to video
MARKER CONTROL
E1 Moves active marker to maximum signal detected
E2 Moves marker frequency into center frequency
E3 Moves marker or delta frequency into step size
E4 Moves active marker to reference level
KSL Turns off average noise level marker
KSM Returns average value at marker, normalized to 1 Hz band-
width
KSO Moves marker delta frequency into span
KSt Continues sweep from marker
KSu Stops sweep at active marker
KS= Specifies resolution of marker frequency counter
KS{92} Enters DL, TH, M2, M3 in display units
MA Returns marker amplitude
*MC@ Turns off marker frequency count
MCI Turns on marker frequency count
MF Returns marker frequency
MKA Specifies amplitude of active marker
MKACT Specifies active marker: 1, 2, 3, or 4
MKCF Enters marker frequency into center frequency
MKCONT  Continues sweep from marker
MKD Moves delta marker to specified frequency
MKF Specifies frequency of active marker
MKFC Counts marker frequency for greater resolution (See
MKFCR)
MKFCR Specifies resolution of marker frequency counter
MKMIN Moves active marker to minimum signal detected
MKN Moves active marker to specified frequency or center screen
MKNOISE Returns average value at marker, normalized to 1 Hz band-
width
MKOFF Turns all markers, or the active marker off
MKP Specifies marker position horizontally, in display units

MKPAUSE Pauses sweep at marker for duration of specified delay time
(in seconds)

MKPK Moves active marker to maximum signal detected, or to
adjacent signal peaks
*MKPX Specifies minimum excursion for peak identification. Preset
value is 6 dB
MKREAD  Specifies marker readout mode
MKRL Moves active marker to reference level
MKSP Moves marker delta frequency into span
MKSS Moves marker frequency to center frequency step size
MKSTOP  Stops sweep at active marker .
R

*Selected with instrument preset (IP)
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MKTRACE Moves active marker to corresponding position on another
specified trace

MKTRACK Turns marker signal track on or off

MKTYPE  Sets marker type

*MT 0@ Turns off marker signal track
MT1 Turns on marker signal track
*M1 Turns off active marker
M2 Turns on active marker and moves it to center screen
M3 Turns on delta marker
M4 Turns on marker zoom
COUPLING CONTROL
*CA Couples input attenuation
*CR Couples resolution bandwidth
*CS Couples step size
*CT Couples sweep time
*CV Couples video bandwidth
*VBO Specifies coupling ratio of video bandwidth and resolution
bandwidth
RF INPUT CONTROL
1 Enables left RF input
*12 Enables right RF input
DISPLAY CONTROL
*ANNOT Turns annotation on or off. Preset condition is on.
AUNITS Specifies amplitude units for input, output, and display
DL Specifies display line level in dBm
DLE Turns display line on and off
*GRAT Turns graticule on or off. Preset condition is on.
KSg Turns off CRT beam
*KSh Turns on CRT beam
KSm Turns off graticule
*KSn Turns on graticule
KSo Turns off annotation
*KSp Turns on annotation
*LG Selects log scale
LN Selects linear scale
*Lo Turns off display line
TH Specifies display threshold value
THE Turns threshold on or off
*T@ Turns off threshold

TRGRPH  Dimensions and graphs a trace

READING AND WRITING
DISPLAY MEMORY
*DA Specifies display address
DD Writes to display (binary) and advances address by 1.
DR Reads display and advances address by 1
DSPLY Displays the value of a variable on the analyzer screen
DT Defines a character for label termination
DwW Writes to display and advances address by 1
*D1 Sets display to normal size
D2 Sets display to full CRT size
D3 Sets display to expanded size
*EM Erases trace C memory

*Selected with instrument preset (IP)
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GR Grapbhs specified y values on CRT

*HD Holds or disables data entry and blanks active function CRT
readout .
IB Inputs trace B in binary units
KSE Sets title mode

KS{39} Writes to display memory in fast binary
KS{125} Writes to display memory in binary
KS{127} Prepares analyzer to accept binary display write commands

LB Writes specified characters on CRT
oP Returns lower left and upper right vertices of display win-
dow
PA Draws vectors to specified x and y positions
*PD Turns on beam to view vector
PR Draws vector from last absolute position
PS Skips to next display page
PU Turns off beam, blanking vector
SwW Skips to next control instruction
TEXT Writes text string to screen at current pen location
TRACE PROCESSING
*A1 Clear-writes trace A
A2 Max holds trace A
A3 Stores and views trace A
A4 Stores and blanks trace A
B1 Clear-writes trace B
B2 Max holds trace B
B3 Stores and views trace B
*B4 Stores and blanks trace B
BLANK Stores and blanks specified trace register
CLRW Clear-writes specified trace register
KSj Stores and views trace C
KSk Stores and blanks trace C
KS{39} Writes to display memory in fast binary .
KS{123} Reads display in binary units )

KS{125} Writes to display memory in binary units
KS{126} Outputs every nth value of trace

MOV Moves source to the destination
MXMH Max holds the specified trace register
TA Outputs trace A
B Outputs trace B
TRDSP Turns specified trace on or off, but continues taking infor-
mation
VIEW Views specified trace register
TRACE MATH
AMB A-Binto A
AMBPL (A — B)+ DLinto A
APB A + Binto A
AXB Exchanges A and B
BL B — DLintoB
BML B - DLinto B
BTC Binto C
BXC Exchanges B and C
*C1 A - Boff
Cc2 A - Binto A
EX Exchanges A and B
KSG Turns on video averaging
*KSH Turns off video averaging
KSc A + Binto A
KSi Exchanges B and C
. KSI Binto C
TRMATH  Executes trace math or user-operator commands at end of .
sweep ‘
VAVG Turns video averaging on or off -

*Selected with instrument preset (IP)
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OTHER TRACE FUNCTIONS

AUNITS Specifies amplitude units for input, output, and display
COMPRESS Compresses trace source to fit trace destination
CONCAT Concatenates operands and sends new trace to destina-
tion
DET Specifies input detector type
FFT Performs a forward fast fourier transform
*KSa Selects normal detection
KSb Selects position peak detection
KSd Selects negative peak detection
KSe Selects sample detection
MEAN Returns trace mean
ONEOS Executes specified command(s) at end of sweep
ONSWP Executes specified command(s) at start of sweep
PDA Returns probability density of amplitude
PDF Returns probability density of frequency
PEAKS Returns number of peak signals
PWRBW Returns bandwidth of specified percent of total power
RMS Returns RMS value of trace in display units
SMOOTH Smooths trace over specified number of points
STDEV Returns standard deviation of trace amplitude in display
units
SUM Returns sum of trace element amplitudes in display units
SUMSQR Squares trace element amplitudes and returns their sum
TRDEF Defines user-defined trace name and length
TRGRPH Dimensions and graphs a trace
TRPRST Sets trace operations to preset values
TRSTAT Returns current trace operations
TWNDOW Formats trace information for fast fourier analysis (FFT)
VARIANCE Returns amplitude variance of trace
USER-DEFINED COMMANDS
*DISPOSE Frees memory previously allocated by user-defined func-
tions. Instrument preset disposes ONEOS, ONSWP, and
TRMATH functions.
FUNCDEF Assigns specified program to function label
KEYDEF Assigns function label or command list to softkey
number (See FUNCDEF)
KEYEXC Executes specified softkey
MEM Returns amount of allocatable memory available for
user-defined commands
ONEOS Executes specified command(s) at end of sweep
ONSWP Executes specified command(s) at start of sweep
TRDEF Defines user-defined trace
TRMATH Executes specified trace math or user-operator com-
mands at end of sweep
USTATE Configures or returns configuration of user-defined
state: ONEOS, ONSWP, TRMATH, VARDEF, FUNC-
DEF, TRDEF
*VARDEF Defines variable name and assigns real value to it. Preset
reassigns initial value to variable identifier.
PROGRAM FLOW CONTROL
IF Compares two specified operands. If condition is true, exe-
cutes commands until next ELSE or ENDIF statements are
countered
THEN No-operation function
ELSE Delimits alternate condition of IF command
ENDIF Delimits end of IF command

REPEAT Delimits the top of the REPEAT UNTIL looping construct

*Selected with instrument preset (IP)
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UNTIL

Compares two specified operands. If condition is true, com-

mands are executed following this command. If condition is

false operands are executed following the previous REPEAT ‘
command. s

MATH FUNCTIONS

ADD
AVG
CONCAT

CTA
CT™M

DIV
EXP

LOG

MIN
MoV
MPY
MXM
SQR
SuUB
XCH

Operand 1 + operand 2 into destination

Operand is averaged into destination

Concatenates two operands and sends new trace to destina-
tion

Converts operand values from display units to vertical
measurement units

Converts operand values from vertical measurement
units to display units

Operand 1 / operand 2 into destination

Operand is divided by specified scaling factor before being
raised as a power of 10

LOG of operand is taken and multiplied by specified scaling
factor

Minimum between operands is stored in destination
Source is moved to destination

Operand 1 x operand 2 into destination

Maximum between operands is stored in destination
Square root of operand is stored in destination

Operand 1 — operand 2 into destination

Contents of the two destinations are exchanged

Operations on specific traces (A, B, and C) can be found in the Trace Math sec-

tion.

INFORMATION AND SERVICE

DIAGNOSTICS COMMANDS '
BRD Reads data word at analyzer’s internal input/output bus N
BWR Writes data word to analyzer’s internal input/output bus
ERR Returns results of processor test
1D Returns the HP model number of analyzer used (HP 8566B
or HP 8568B)

KSF Measures sweep time

KSJ Allows manual control of DAC

KSK Counts pilot IF at marker

KSN Counts voltage-controlled oscillator at marker

KSQ Counts signal IF

KSR Turns frequency diagnostics on

*KSS Second LO frequency is determined automatically

KST Shifts second LO down

KSU Shifts second LO up

KSf Recovers last instrument state at power on

KSq De-couples IF gain and input attenuation

KSr Sets service request 102

KSt Continues sweep from marker

KSu Stops sweep at active marker

KSv Inhibits phase lock

KSw Displays correction data

KS = Specifies resolution of frequency counter

KS> Specifies preamp gain for signal input !

KS< Specifies preamp gain for signal input 2

MBRD Reads specified number of bytes starting at specified address
and returns to controller

MBWR Writes specified block data field into analyzer’s memory
starting at specified address

MRD

Reads two-byte word starting at specified analyzer memory P
address and returns word to controller ‘

*Selected with instrument preset (IP)



MRDB Reads 8-bit byte contained in specified address and returns
. byte to controller
MWR Writes two-byte word to specified analyzer memory address
MWRB Writes one-byte message to specified analyzer memory
address
REV Returns analyzer revision number
RQS Returns decimal weighting of status byte bits which are
enabled during service request
OUTPUT FORMAT CONTROL
DR Reads display and increments address
DSPLY Displays value of variable on analyzer screen
EE Enables front panel number entry
KSJ Allows manual control of DAC
KSP Sets HP-1B address
KS{91} Returns amplitude error
KS{123} Reads display in binary units
KS{126} Returns every nth value of trace
LL Provides lower left x-y recorder output voltage at rear panel
MA Returns marker amplitude
*MDS Specifies measurement data size to byte or word. Preset con-
dition is word.
MDU Returns values of CRT baseline and reference level
MF Returns marker frequency
OA Returns active function
oL Returns learn string
oT Returns display annotation
o1 Selects output format as integers (ASCII) representing dis-
play units or display memory instruction words
02 Selects output format as two 8-bit bytes
N *03 Selects output format as real numbers (ASCII) in Hz, volts,
. dBm, or seconds
04 Selects output format as one 8-bit byte
TA Outputs trace A
TB Outputs trace B
*TDF Selects trace data output format as O1, 02, O3, O4, A-block
data field, or I-block data field. Preset format is O3.
UR Provides upper right x-y recorder output voltage at rear
panel
SYNCHRONIZATION
DONE Sends message to controller after preceding commands are
executed
TS Takes a sweep
SERVICE REQUEST
KSr Allows service request 102
RQS Returns decimal weighting of status byte bits which are

%+ —enabled during service request

R1 Resets service request 140
R2 Allows service request 140 and 104
*R3 Allows service request 140 and 110
R4 Allows service request 140 and 102
SRQ Sets service request is operand bits are allowed by RQS
SRQ COMMAND BIT DEFINITION
102 R4 1 units key pressed
102 ® KS{43} 1 frequency limit exceeded
104 R2 2 end of sweep
110 R3 3 hardware broken
120 RQS 4 command complete — input
buffer empty
140 all 5 -illegal command
Ixx - 6 universal HP-1B service
. PR bl
*Selected with instrument preset (IP) ST N

Programming
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PLOTTER OUTPUT

LL Provides lower left x-y recorder output voltage at rear panel ‘

PLOT Plots CRT. Scaling points, P1 and P2 must be specified and
must be compatible with plotter.

Pix Represents first x-axis scaling point to be specified in PLOT
command

P1y Represents first y-axis scaling point to be specified in PLOT
command

P2x Represents second x-axis scaling point to be specified in
PLOT command

P2y Represents second y-axis scaling point to be specified in
PLOT command

UR Provides upper right x-y recorder output voltage at rear
panel

MEMORY INFORMATION
*EM Erases trace C memory

KSz Sets display storage address

KS| Writes to display storage

MEM Returns amount of allocatable memory available for user-

defined commandes, in bytes

TRACKING GENERATOR APPLICATION

*KSS Second LO frequency is determined automatically
KST Shifts second LO down (necessary for HP 8444A-059
operation in spans <1 MHz)
KSU Shifts second LO up
OPERATOR ENTRY _
EE Enables front panel data number entry V.
EK Enables DATA knob :
EP Enables manual entry into specified command
*HD Holds or disables data entry and blanks active function CRT
readout
KS Shifts front panel keys

*Selected with instrument preset (IP)
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PROGRAMMING COMMANDS

All the commands in this section are immediately executed.

Command syntax is represented pictorially. All characters enclosed by a rounded envelope must be entered
exactly as shown.

Words enclosed by a rectangular box are names of items also used in the command statement. These items are
described in the table below, and are also described in the tables below the syntax diagrams for each command.
Statement elements are connected by lines. Each line can be followed in only one direction, as indicated by the
arrow at the end of the line. Any combination of statement elements that can be generated by following the lines in
the proper direction is syntactically correct. An element is optional if there is a path around it. Optional items
usually have default values. The table or text following the diagram specifies the default value that is used when an
optional item is not included in a statement.

In the diagrams, narrow ovals surround command names. Circles and wide ovals surround secondary keywords,
or special numbers and characters.

Command Statement Elements Enclosed in Rectangular Boxes

A-Block Data Fieid Absolute block data field consisting of #, A, Length, and Command List.

Average Count Integer representing counter value.
Default value is current counter value.

Average Length Integer representing maximum number of sweeps executed for computing aver-
age.

Carriage Return Asserts carriage return. (ASCII code 13.)

Character Represents text displayed on screen. (ASCII codes 32 through 126.)

Command List Alphanumeric character comprising any spectrum analyzer command. (ASCII

characters {) through 255.)

Data Bytes 8-bit bytes representing command list.

Display Address Integer signifying 1 of 1008 elements (display units) of trace A, B, or C.
Trace A comprises addresses () through 1023.

Trace B comprises addresses 1024 through 2047.
Trace C comprises addresses 3072 through 4095.

ETX Marks end of text. (ASCII code 3.)

Programming 17



Function Label

I-Block Data Field

Key Number

Length

Line Feed
Local

Marker Number

Measurement-Variable
Identifier

Number of Points

P1X and P1Y

P2X and P2Y

Real

String Delimiter

Terminator

Trace Element

Trace Label

Trace Length

User-Defined
ldentifier

18 Programming

User-defined label declared in FUNCDEEF statement.
Alpha character of 2 to 12 characters: AA through ZZ and “__” (ASCII character
95). Recommend “__" as second character.

Indefinite block data field consisting of #, I, Command List, and END.

Integer (@ to 999) representing number of user-defined key declared in KEYDEF
statement.

Two 8-bit bytes specifying length of command list in A-Block Data Field, in 8-bit
bytes. The most significant byte is first: MSB LSB.

Asserts line feed. (ASCII code 10.)
Returns spectrum analyzer to local control. Controller dependent.
Integer (1, 2, 3, or 4) specifying 1 of 4 markers.

Alpha characters representing instrument identifiers, such as CF or MA.

Integer representing number of points for running average in SMOOTH com-
mand.

Integer representing plotter-dependent values that specify lower-left plotter
dimension.

Integer representing plotter-dependent values that specify upper-right plotter
dimension.

The range of real numbers is —1.797 693 134 862 315 E + 308 through
—2.225 073 858 507 202 E-308, @, and +2.225 073 858 507 202 E-308
through + 1.797 693 134 862 315E + 308.

"$% &’ /: =@ \ ~ (ASCIl characters 33, 34, 36, 37, 38, 39, 47, 58, 61,
64, 92, 126, respectively).

Character defined with DT command that marks end of text. (ASCIl codes
9 —255).

Any element (point) of trace A, B, or C, or a user-defined trace.

User-defined label declared in TRDEF statement.
Alpha character of 2 to 12 characters: AA through ZZ and “_" (ASCII character
95). Recommend “___" as second character.

Integer determining number of elements (display units or points) in user-defined
trace array, declared in TRDEF statement.
Range is 1 to 1008. Default is 1001.

User-defined label declared in VARDEF statement.
Alpha character of 2 to 12 characters: AA through ZZ and “__” (ASCII character

95). Recommend “__" as second character.



" @

Variable Identifier

X Position

Y Position

User-Defined Identifier declared in VARDEF statement.
Alpha character of 2 to 12 characters: AA through ZZ and “__" (ASCII character
95). Recommend “___" as second character.

or

Measurement-Variable ldentifier

Alpha characters representing instrument identifiers:

AT FB, KS>, MA, RL, VB, CF, KS<, ME, SP, DA, KSZ, OA, ST, DL, RB, TH,
FA, KSP, LG, KS =

Trace Element

Integer value, in display units, that shifts trace position to right of specified Dis-
play Address. (See TRGRPH.)

Integer value, in display units, that shifts trace position above specified Display
Address. (See TRGRPH.)

Alphanumeric character comprising any spectrum analyzer command.
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Secondary Keywords Enclosed in Circles

ALL
AMP
AVG

DB
DBM
DBMV
DBUV
DELTA
DM
DN

EP

EQ
EXT
FFT
FIXED
FREE
FRQ
GE
GT
GZ

HI

HZ
IST
KZ

LE
LINE
LT

MS
MV
MZ
NE
NEG
NH
NL
NR
NRM
OA. .
OFF -

20 Programming

all

amplitude

average detection

8-bit byte

decibel (unit)

absolute decibel milliwatt (unit)
decibel millivolt

decibel microvolt

delta

absolute decibel milliwatt (unit)
decreases the parameter one step size
pauses program operation for data entry from front panel
equal

external

fast fourier transform (MKREAD command only)
fixed

free run

frequency

greater than or equal

greater than

gigahertz (unit)

highest

hertz

inverse sweep time

kilohertz (unit)

less than or equal

line, as in power line

less than

millisecond (unit)

millivolts (unit)

megahertz {unit)

not equal to

negative peak detection

next highest

next left

next right

normal Rosenfell detection

output active. Returns the value of the associated parameter.
turn function off



ON
PER
PK-PIT
PK-AVG
POS
PSN
SC
SMP
SWT
TRA
TRB
TRC
UpP

uv

us

VID

turn function on

period

peak-to-peak average detection
peak minus average detection
positive peak detection
position

seconds (unit)

sample detection

sweep time

trace A

trace B

trace C

increases the parameter one step size

microvolts (unit)
microseconds (unit)
volts (unit)

video

2-byte word

returns a query response containing the value or state of the associated parameter
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ADD

Add
»—~ DESTINATION —~ »~ OPERAND {1 —~ »~ OPERAND 2 ~
DO OO
trace trace trace
label label label
., variable || L variable variable
identifier identifier identifier
Ly PuUmeric [ (o] numeric | ]
data field data field

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined AA-ZZ and __

label declared in TRDEF statement. 2-12 characters required.
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in VARDEF 2-12 characters required.

statement.

or

Alpha character. Measurement-

variable identifier, such as

CF or MA.

Trace element, such as TRA
NUMERIC DATA Real
FIELD

The ADD command adds the operands, point by point, and sends the sum to the destination.

The operands and destination may be different lengths. The trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length. A variable identifier or numeric data field is 1 element long. When
operands differ in length, the last element of the shorter operand is repeated for the addition process. When the

operand 1 + operand 2 — destination

operands are longer than the destination, they are truncated to fit.
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The following program demonstrates the ADD command.

10
{0
30
40
50
60
70
80
90

OUTPUT 718;“SNGLS;”

OUTPUT 718;“VARDEF COUNT,?:VARDEF SCORE,3;”
OUTPUT 718;“FUNCDEF C_LOP,”""”

OUTPUT 718;“REPEAT TS;”

OUTPUT 718;“ADD COUNT,COUNT,1;”

OUTPUT 718;“UNTIL COUNT,EQ,3;” """

OUTPUT 718;“REPEAT,”

OUTPUT 718;“C__LOP;”

OUTPUT 718,;“ADD SCORE,SCORE,1;”

100 OUTPUT 718;“UNTIL SCORE,EQ,4;"

{Continued) ADD

The operands and results of trace math are truncated if they are not within certain limits. If operating on traces A,
B, or C, results must be within 1023. If operating on user-defined traces, results must be within 32,767.
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AMB

A-B—A

- @
AMB ‘

The AMB command subtracts trace B from trace A, point by point, and sends the difference to trace A.

A-B—A
The functions of the command AMB, the command C2, and front panel key are identical.

See C1 and C2. Also refer to Chapter 5 in Section I.

OUTPUT 718;“AMB;”
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AMBPL ‘

AMBPL

A-B +display line —A

The AMBPL command subtracts trace B from trace A, point by point, adds the display line value to the difference,
and sends the result to trace A, as demonstrated in the program below.

10
0
30
40
50
60

A — B + display line = A

OUTPUT 718;“IP;SNGLS;TS;A3;”
OUTPUT 718;“RL -50DM,;TS;B3;”
OUTPUT 718;“DL -70;”

OUTPUT 718;“AMBPL;”

LOCAL 718

END
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ANNOT

Annotation

The ANNOT command turns the annotation on or off.

OUTPUT 718;“ANNOT ON;”

When queried (?), ANNOT returns the annotation state: on or off. The state is followed by carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identity state (EOI) is asserted with line feed.

(See KSo and KSp.)
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APB

A+B—A
{KSc)

Y0

The APB command adds trace A and trace B, point by point, and sends the result to trace A. Thus, APB can
restore the original trace after an A-minus-B function (AMB) is executed.

A+B—>A

To successfully add all trace elements, place trace A in VIEW or BLANK display mode before executing APB. The
sample program below has both traces in STORE mode.

10 ASSIGN @SaTO718

20 OUTPUT @8a;“IP;”

30 OUTPUT @8a; “CF100MZ;SPRMZ;”
40 OUTPUT @8Sa;"“AS3;”

50 OUTPUT @Sa;“B1;CF100MZ;”

60 OUTPUT @8a;B3;”

70 OUTPUT @8Sa;“APB;”

80 END
Line 20: Presets the instrument.
Line 30: Sets trace A to 100 MHz center frequency with 2 MHz frequency span.
Line 40: Views trace A.
Line 50: Selects trace B and sets center frequency to 200 MHz.
Line 60: Views trace B.
Line 70: Combines the amplitude of trace B with trace A and displays this combination as trace A.

c
The functions of the APB and KSc commands and the front panel @ keys are identical .
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AT

Attenuation

2004

i

The AT command specifies the RF input attenuation from @ to 70 dB, in 10 dB steps.

The input attenuator is coupled to the reference level. This coupling keeps the mixer input level at or below a
threshold, when a continuous wave signal is displayed on the spectrum analyzer screen with its peak at the refer- .
ence level. Instrument preset (IP) sets the threshold valueto — 10 dBm. (See KS, and ML) ~

The AT command allows less than the threshold value at the mixer input. Executing CA (couple attenuator) resets
the attenuation value so that a continuous wave signal displayed at the reference level yields — 10 dBm (or the
specified threshold value) at the mixer input.

When the attenuation is changed with the AT command, the reference level does not change. Likewise, when the
reference level is changed with the RL command, the input attenuation changes to maintain a constant signal level

on screen.

The following program lines illustrate proper syntax:

10 OUTPUT 718;“AT 60;"”
20 OUTPUT 718;“AT UFR;”

Line 10: Sets attenuation to 60 dB.
Line 20: Sets attenuation to 70 dB.

When queried (OA or ?), AT returns the attenuation value as a real number, followed by a carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.

Refer to Chapter 8 in Section 1. ‘
AN
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AUNITS

Amplitude Units

Cand.

&?éé

The AUNITS command sets the amplitude readouts (reference level, marker, display line, and threshold) to the
specified units. (See KSA, KSB, KSC, and KSD.)
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AVG

Average
~~ DESTINATION ~ — OPERAND —
e DB O @O EE O
P ) count )
trace trace
label label
variable | variable |
identifier identifier
numeric ||
data field

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined AA-ZZand __

label declared in TRDEF statement. 2-12 characters required.
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in VARDEF 2-12 characters required.

staterment.

Alpha character. Measurement-

variable identifier, such as

CFor MA.

Trace element, such as TRA
NUMERIC DATA Real
FIELD
AVERAGE COUNT Selects counter value. Default is

current counter value.

The AVG command averages the operand and the destination according to the following algorithm.

Average = (average count — 1) - (destination/average count)
+ (1/(average count) - OPERAND)
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(Continued) AVG

The average counter may be set to 1 with the CLAVG command.

k
‘ 10 OUTPUT 718;“SNGLS;ALl;TS;RL; -80,B1;TS;”
20 ForI=1TO100
30 OUTPUT 718;“AVG TRB,TRA,1E10”
40 NEXTI
50 END
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AXB

Exchange A and B

(EX) | "
e ()

The AXB command exchanges trace A and B, point by point.

The functions of the AXB and EX commands are identical. (Refer to Chapter 5 in Section 1.)

OUTPUT 718;“AXB;”

Only trace information in display addresses 1 through 1001 and 1025 through 2025 is exchanged.
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Al

Clear-Write A
0

The Al command enables the clear-write mode, which continously displays any signals present at the spectrum
analyzer input.

OUTPUT 718;“Al;”

The Al command initially clears trace A, setting all trace A elements to a zero amplitude level. The sweep trigger
then signals the start of the sweep, and trace A is continuously updated as the sweep progresses.

 10g0 Au%oe DISPLAY To

ID ] MEMORY

DETECTOR DIGITAL { °*° | ADDRESSES | °° ™ DlggIAY
CONVERTER \g%gg/ 1-1001 | REFRESH

‘ In addition, subsequent sweeps send new amplitude information to display memory addresses 1 through 1001.
Al also writes instruction word 1040* into address . Therefore, any information stored in memory address @ is
always lost whenever A1 is executed.

If you have used address @ for a graphics program or label, you may wish to save the contents of address ¢ before
%xecuting Al. For additional information, refer to Appendix A. The functions of the A1 command and front panel
key are identical. (See CLRW and B1.)

. * 1040 is a machine instruction word that causes the analyzer to set address 1 through 1023 to zero, and draw frace A.
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A2
Maximum Hold A

e )

The A2 command updates each trace element with the maximum level detected, while the trace is active and
displayed. The functions of the MXMH and A2 commands, and front panel key are identical.

ANALOG DISPLAY To
VIDEO 0 AMPL | TUDE MEMORY
DETECTOR [] DIGITAL |2 coMPARATOR [*] ADDRESSES [ o> DlggIAY
CONVERTER | wRITE/ 1-1001 | REFRESH
STORE I T
OO~
CLOSED IF RESPONSE

AMPLITUDE > STORED AMPLITUDE
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A3

View A

a0

The A3 command displays trace A and stops the sweep. Thus, trace A is not updated.

VIDEO A8 e 70
|| > MEMORY
DETECTOR DIGITAL ©—1 ADDRESSES [ _ CRT
CONVERTER ‘g%;gl 1-1001 | REFRESH DISPLAY

When A3 is executed, the contents of trace are stored in display memory addresses 1 through 1001. A3 writes
instruction word 1040* into address @. Therefore, any information stored in memory address @ is always lost
whenever A3 is executed.

If you have used address @ for a graphics program or label, you may wish to save its contents before executing
A3.

d
‘ For additional information, refer to Appendix A. The functions of the A3 command and front panel @ key are
identical. (See B3, VIEW, and TRSTAT))

OUTPUT;“AS;”

. * 1040 is a machine instruction word that causes the analyzer to set addresses 1 through 1023 to zero, and draws trace A.
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A4

Blank A

C )

The A4 command blanks trace A and stops the sweep; the trace is not updated.

VIDEO

DETECTOR [ |

ANALOG
T0

DIGITAL
CONVERTER

—o"0—

WRITE/

DISPLAY
MEMORY
ADDRESSES
1-1001

T0
——o%o—s  CRT
NO DISPLAY

STORE

REFRESH

When A4 is executed, the contents of trace A are stored in display memory addresses 1 through 1001. A4 writes
instruction word 1072* into address 3. Therefore, any information stored in address @ is lost when A4 is executed.

If you have used address @ for a graphics program or label, you may wish to save its contents before executing

A4.

e
For additional information, refer to Appendix A. The functions of the A4 command and front panel key are
identical. (See BLANK, B4, and TRSTAT)

OUTPUT 718;“A4;”

3
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BL

B-Display Line =B
(BML)

(O

The BL command subtracts the display line from trace B and sends the difference to trace B.
B — display line — B

The functions of the BL. and BML commands, and the front panel key are identical. (Refer to Chapter 7 in
Section [.)

The following program demonstrates the BL. command.

10 OUTPUT 718;“IP;A4;S;"
20 OUTPUT 718;“DL -856DM,;”
30 OUTPUT 718;“B1;TS;BL;"
40 END
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The BLANK command blanks trace A, B, or C and stops the sweep; the trace is not updated.

Trace A and C are discussed below. For detailed information about trace B, see B4 in this section.

) AN#&OG lepﬁﬁf 1o
IDEO MEMO
DETECTOR [ | DiGITAL [ 91 aDDRESSES [ ° °—"D|§§IAY
CONVERTER | wR1TE/ | 1-1001 NO
STORE OR REFRESH
1025-2025
OR
3073-4073

.//
-

When BLANK TRA is executed, the contents of trace A are stored in display memory addresses 1 through 1023.
Address @ is reserved for the instruction word 1072*. Similarly, when BLANK TRB is executed, trace C contents
are stored in addresses 3073 through 4095. Again, address 3072 is reserved for instruction word 1072°. There-
fore, any information stored in address @ is lost when BLANK TRA is executed. Likewise, the contents of address
3072 are lost when BLANK TRC is executed.

If you have used address @ or 3072 for a graphics program or label, you may wish to save their contents before
executing BLANK.

OUTPUT 718;“BLANK TRA;”

For additional information, refer to Appendix A. {(See A4, B4, KSk, and TRSTAT)

* 1072 is a machine instruction word that sets addresses 1 through 1023 (BLANK TRA) or 3073 through 4095 (BLANK TRC) to zero,
and then skips to the next page memory.

.
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BML

B-display line =B

-

The BML command subtracts the display line from trace B, point by point, and sends the difference to trace B.
BML - display — B

The functions of the BML and BL commands, and the front panel key are identical. (Refer to Chapter 5 in
Section I.)

The following program demonstrates the BML command.

10 OUTPUT 718;“IP;A4;SR;"
20 OUTPUT 718;“DL -85DM,;”
30 OUTPUT 718;“Bl;TS;BML;”
40 END
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BRD

Bus Read
ANALYZER
INTERNAL
1/0 BUS
—~ ADDRESS —~
TIYO) )
Item Description/Default Range Restriction
INTEGER ASCII decimal number
representing analyzer internal
1/0 bus address.

The BRD command reads a two-byte word at the internal input/output bus of the spectrum analyzer, at the
indicated address. BRD is a service diagnostic function only.
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BTC

Transfer B to C
(KS1)

7 -0

The BTC command transfers trace B to trace C.

Note that trace C is not a swept, active function. Therefore, transfer trace information to trace C as follows:

—

N

Select single sweep mode (S2).

Select desired analyzer settings.

3. Take one complete sweep (TS).

b

Transfer data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

10
{0
30
31
40

OUTPUT 718;“IP,TS;SNGLS;A3;”
OUTPUT 718;“B1;CF R0MZ,;TS;B4;”
OUTPUT 718;“BTC;KSj”

LOCAL 718

END

When transferring trace data from one trace to another, only the trace information from 1001 display memory
addresses is transferred out of the total 1024 available display memory addresses. Information in address 1024
and addresses 2026 through 2047 is not transferred. (Addresses 2026 through 2047 are usually used for custom

graphics.)

]
The functions of the BTC and KSI commands and the front panel keys are identical.
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BWR
Bus Write Word

ANALYZER
INTERNAL
1/0 BUS
~— ADDRESS —~ ~MESSAGE ~

(ownye{(se ) inteser oy Tnteser ()

Item Description/Default Range Restriction

INTEGER ASCII decimal number
representing analyzer internal
1/0 bus address.

INTEGER ASCII decimal number
representing two-byte word.

The BWR command writes a two-byte word to the spectrum analyzer internal input/output bus, at the indicated
address. BWR is a service diagnostic command.
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BXC

Exchange B and C
(KSiH)

TR0

The BXC command exchanges traces C and B, point by point.

Note that trace C is not a swept, active function. Therefore, exchange traces C and B as follows:
1. Select single sweep mode (SNGLS).
2. Select desired analyzer settings.
3. Take one complete sweep (TS).

4. Exchange data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

When transferring data from one trace to another, only amplitude information is exchanged, located in display
memory addresses 1025 through 2025 and 2049 through 3049.

The functions of the BXC and KSi commands are identical.
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B1

Clear-Write B1

The B1 command enables the clear-write mode, which continuously displays any signals present at the spectrum
analyzer input.

OUTPUT 718;“B1;”

The B1 command initially clears trace B, setting all trace B elements to a zero amplitude level. The sweep trigger
then signals the start of the sweep, and trace B is continuously updated as the sweep progresses.

ANALOG DISPLAY To
VIDEO T0 MEMORY
DETECTOR [ ] DlgITAL " aApDRESSES [ DlggIAY
CONVERTER VSV%TE/ 1025-2025 | REFRESH
R

In addition, subsequent sweeps send new amplitude information to display memory addresses 1025 through
2025. B1 writes the instruction word 1048* to address 1024. Therefore, any information stored in memory
address 1024 is always lost when B1 is executed.

If you have used address 1024 for a graphics program or label, you may wish to save its contents before executing
B1.

g
For additional information, refer to Appendix A. The functions of the B1 command and front panel key are
identical. (See CLRW and A1l.)

*

1048 is a machine instruction word that sets addresses 1025 through 2047 to zero, and draws trace B dimly.
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OUTPUT 718;“BR;”

See MXMH.

ANALOG
VIDEO TO
DETECTOR [ | DIGITAL [ o]
CONVERTER | WRITE/
STORE

——O0—0—

B2

Maximum Hold B

The B2 command updates each trace B element with the maximum level detected, while the trace is active and

T0
CRT

REFRESH DISPLAY

DISPLAY
AMPLITUDE | _ 1 MEMORY
COMPARATOR ADDRESSES
1025-2025
| )

O—0

CLOSED |F RESPONSE
AMPL I'TUDE > STORED AMPL i TUDE
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B3

View B

The B3 command displays trace B and stops the sweep. Thus, the trace is not updated.
OUTPUT 718;“B3;”

When B3 is executed, the contents of trace B are stored in display memory addresses 1025 through 2025. B3
writes the instruction word 1048* to address 1024. Therefore, any information stored in address 1024 is lost when
B3 is executed.

v AN¢LOG DISPLAY 10

IDEO 0 - MEMORY

DETECTOR [ | DIGITAL O] ADDRESSES [ OO mgg[”
CONVERTER Vg%;g/ 1025-2025 | REFRESH

If you have used address 1024 for a graphics program or label, you may wish to save its contents before executing

B3. =
j

For additional information, refer to Appendix A. The functions of the B3 command and front panel @ key are

identical. (See VIEW, A3, KS;j, and TRSTAT.)

* 1048 is a machine instruction word that sets addresses 1025 through 2047 to zero, and draws trace B dimly. ‘
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B4

Blank

o ()

The B4 command blanks trace B and stops the sweep; the trace is not updated.

AN/T\LOG DISPLAY 10

VIDEO ) ” MEMORY

DETECTOR[ | DIGITAL 91 ADDRESSES [ ¥ o™ Dlgm”
CONVERTER \g%;él 1025-2025 NO

When B4 is executed, the contents of trace B are stored in display memory addresses 1025 through 2025. B4
writes the instruction word 1072* to address 1024. Therefore, any information stored in address 1024 is lost when
B4 is executed.

If you have used address 1024 for a graphics program or label, you may wish to save its contents before executing
B4.

k
‘ For additional information, refer to Appendix A. The functions of the B4 command and front panel key are
identical. (See BLANK, A4, KSk, and TRSTAT,)

OUTPUT 718,“B4;”

. * 1072 is a machine instruction word that sets addresses 1025 through 2047, and then skips to the next page of memory.
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CA

Couple Attenuation

o ()

During normal operation, the spectrum analyzer is coupled to the reference level. This coupling keeps the mixer
input level at or below a threshold, when a continuous wave signal is displayed on the spectrum analyzer screen so

that its peak is at the reference level.

The CA command sets the threshold to — 10 dBm (or a value specified by KS or ML). The counterpart to the CA
command, the AT command, allows levels less than the threshold value at the mixer input.

OUTPUT 718;“CA;”
d

The functions of the CA command and the front panel key are identical.

48 Programming



CF

Center Frequency

:
5
:
®
5

o

The CF command specifies the value of the center frequency, performing the same function as the front panel

key. (Refer to Chapter 3 in Section )

When queried (OA or ?), CF returns the center frequency value as a real number, followed by carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identity state (EQI) is asserted with line feed.

The following program returns a center frequency value of 350 MHz. The program displays the center frequency
on the controller screen.

1 OUTPUT 718;“IP;01;”

10 OUTPUT 718;“CF 200MZ;”
20 OUTPUT 718;“CF UPR;”

30 OUTPUT 718;“CF?;”

40 ENTER 718;N

50 PRINTN

60 END
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CLRAVG

Clear Average

CLRAVG 0

The CLRAVG command sets the average counter to 1. The average counter is active during execution of the AVG
command.

OUTPUT 718;“CLRAVG;”
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CLRW
Clear/Write

eﬁo
(%)

The CLRW command enables the clear-write mode, which continuously displays any signals present at the
spectrum analyzer input.

The CLRW command operates on either trace A or trace B. Trace A is discussed below. For detailed information
about the clear-write mode and trace B, see B1 in this section.

The CLRW command initially clears trace A, setting all trace A elements to a zero amplitude level. The sweep
trigger then signals the start of the sweep, and trace A is continuously updated as the sweep progresses.

VIDE AN?goe DISP&?Y To
|DEO MEMORY
DETECTOR [ | DIGITAL | °*° | ADDRESSES [ o~ DlggIAY
CONVERTER | WRITE/ 1-1001 REFRESH
STORE OR
1025-2025

In addition, subsequent sweeps send new amplitude information to display memory addresses 1 through 1023.
Address @ is reserved for the instruction word, 1040*. Therefore, any information stored in memory address @ is
always lost when CLRW is executed.

If you have used address @ for a graphics program or label, you may wish to save its contents before executing
CLRW.

OUTPUT 718;“CLRW TRA;”

For additional information, refer to Appendix A. The functions of the CLRW command and front panel key
are identical. (See B1 and Al.)

. * 1040 is a machine instruction word that causes the analyzer to set addresses 1 through 1023 to zero, and draw trace A.
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COMPRESS

Compress
COMPRESSION
~—~ DESTINATION ~  _~ SOURCE —~ ~~ ALGORITHM —~
trace trace

@ | label : label@ " ‘@
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label in AA-ZZ and __

TRDEEF statement. 2-12 characters required.

The COMPRESS command compresses the source trace to fit the destination trace, according to the compression
algorithm, and ratio of source and destination trace sizes. '

The source trace must be longer than the destination trace. The ratio of source trace length to destination trace
length, in display units, equals K.

source trace length / destination trace length = K

number of points in interval = K

COMPRESS divides the source trace into intervals, and computes a compressed value for each interval. The
compressed values become the amplitude values for all of the points in the destination trace. For example, if the
source trace is 1000 points long, and the destination trace is 100 points long, K equals 10. COMPRESS divides
the source trace into 100 intervals of 10 points each, and computes a compressed value for each interval. The 10
points are operated on by the compression algorithm, and the compressed value for the first interval becomes the
amplitude of the first point in the destination trace. The 99 remaining compressed values determine the amplitude
of the last 99 points of the destination trace.
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{Continued) COMPRESS
The compression algorithms determine how the compressed values are computed.
. Specifying AVG (average) computes the average value of the points in the interval as the compressed value.
Specifying POS (positive) selects the highest point in the interval as the compressed value.
Specifying NEG (negative) selects the lowest point in the interval as the compressed value.

Specifying NRM (normal) computes the compressed value of the interval using the Rosenfell algorithm,
which chooses between negative and positive peak values.

Specifying PK-PIT (peak-pit) computes the greatest peak-to-peak deviation within the interval as the com-
pressed value.

Specifying PK-AVG (peak average) selects the difference of the peak and average value of the interval as the
compressed value.

Specifying SMP {sample) selects the last point in the interval as the compressed value.

The program below compresses a full sweep to one-fifth its size. The result is moved to trace A for display.

14 OUTPUT 718;“DISPOSE ALL;IP;A1;EM;SR;TS;”
21 OUTPUT 718;“TRDEF NEW__A,200;”
22 OUTPUT 718;“FUNCDEF C__P,!”
‘ 24 OUTPUT 718;“S&;TS;”
26 OUTPUT 718;“COMPRESS NEW__A,TRA,AVG;”
27 OUTPUT 718;“MOV TRA,NEW__A;”
28 OUTPUT 718;“1;”
31 OUTPUT 718;“C__P;”
35 END
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CONCAT

Concatenate

~~ DESTINATION ~ »~ OPERAND 1 ~ ~~ OPERAND 2 ~

CONCAT sp trace VR trace W trace .
label 'u labe! 'U label !

~,
TRC

i
i
i

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label AA-ZZ and __
declared in TRDEF statement. 2-12 characters required.

The CONCAT command concatenates the operands and sends the new trace array to the destination.

The size of the destination varies from 1 to 1008 elements. Traces A, B, and C each contain 1001 elements. If
necessary, use the COMPRESS command to reduce the length of the operands. Otherwise, the concatenated
arrays may not fit in the destination, and trace information is lost.

10 OUTPUT 718;“IP;S2;B1;TS;B3;RL -30DM;TS;AS3;”
0 ! )

30 OUTPUT 718;“TRDEF XXX,500;”

40 OUTPUT 718;“COMPRESS XXX, TRA,AVG;”
50 |

60 OUTPUT 718;“EX;”

70 OUTPUT 718;“TRDEF Z2ZZ,500;”

80 OUTPUT 718;“COMPRESS ZZZ,TRA,AVG;”
g0 !

100 OUTPUT 718;“B3;”

110 OUTPUT 718;“CONCAT TRB,XXX,22Z;"
120 !

130 END
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CONTS

Continuous Sweep

(S1)

CONTS 0

The CONTS command sets the analyzer to continuous sweep mode. In the continuous sweep mode, the analyzer
continues to sweep (sweep times =20 ms) at a uniform rate from the start frequency to the stop frequency, unless
new data entries are made from the front panel or via HP-IB. If the trigger and data entry conditions are met, the
sweep is continuous.

The sweep light indicates that a sweep is in progress. The light is out between sweeps, during data entry, and for
sweep times <10 ms.

OUTPUT 718:“CONTS;”

The functions of theQONTS and S1 commands, and front panel key are identical.
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CR

Couple Resolution Bandwidth

Ceo ()

The CR command couples the resolution bandwidth with the video bandwidth and sweep time. The counterpart

to the CR command, the RB command, breaks coupling. Use CR to reestablish coupling after RB has been
executed.

OUTPUT 718;“CR;”

A
The functions of the CR command and the front panel key are identical.
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CS

Couple Step Size
o

The CS command couples the center frequency step size to the span width, so that step size equals 10 percent of
the span width, or one major graticule division. The counterpart to the CS command, the SS command, breaks
coupling. Use CS to reestablish coupling after SS has been executed.

OUTPUT 718;“CS;”

E
The functions of the CS command and the front panel key are identical.
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CcT

Couple Sweep Time

Cer D)

The CT command couples the sweep time with the resolution and video bandwidths. The counterpart to the CT
command, the ST command, breaks coupling. Use CT to reestablish coupling after ST has been executed.

OUTPUT 718;“CT;”

c
The functions of the CT command and the front panel key are identical.
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CTA

Convert to Absolute Units

~ DESTINATION ~ ~ OPERAND ~
variable variabie .
cTA @ identmer“'@ identifier =O
—integer }—

Item Description/Default Range Restriction
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in VARDEF 2-12 characters required.

statement.

Alpha character. Measurement-

variable identifier representing

amplitude value, such as MKA.
NUMERIC Real
DATA FIELD

The CTA command converts the operand values from display units to the current absolute amplitude units.
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CT™M

Convert to Display Units

-~ DESTINATION —~ -~ QPERAND ~

variable | variable .
CTu @ identifier identifier =O

Alpha character. Measurement-
variable identifier representing
amplitude value, such as MKA.

NUMERIC Real
DATA FIELD

Item Description/Default Range Restriction

VARIABLE Alpha character. User-defined AA-ZZ and __

IDENTIFIER identifier declared in VARDEF 2-12 characters required.
statement.

The CTM command converts the operand values to vertical display units.

OUTPUT 718;“VARDEF XXX,1;, CTM XXX,12; DSPL XXX,13.5;”
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Cv

Couple Video Bandwidth
()

The CV command couples the video bandwidth with the resolution bandwidth and sweep time. The counterpart

to the CV command, the VB command, breaks coupling. Use CV to reestablish coupling after VB has been
executed.

OUTPUT 718;“CV;”

B
The functions of the CV command and the front panel key are identical.
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C1

A—-Boff

The C1 command turns off the A-minus-B mode.
OUTPUT 718;“Cl;”

The functions of the C1 command and the front panel key, located above the @ key, are identical. (Refer
to Chapter 5 in Section 1. Also see AMB and C2.)
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C2

A-B—A
(AMB)

The C2 command subtracts trace B from trace A, point by point, and sends the difference to trace A.
A-B—A
OUTPUT 718;“CR;”

The A-minus-B mode is turned off with the C1 command. The function of C2 is identical with that of the
command AMB, and the front panel @ key. (Refer to Chapter 5 in Section 1)
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DA

Display Address
~DISPLAY MEMORY
ADDRESS
im0
ltem Description/Default Range Restriction
INTEGER Represents analyzer display memory ?—4095
address.

The DA command selects a specified display memory address to be the initial current (in-use) register. The display
address register can then be accessed and advanced one address at a time with the DW. DD, and DR commands.
Refer to Appendix B for additional information on the DA command.

A typical use of the DA command is shown in the sample program below.

10 OUTPUT 718;“01;DA;1024;” ‘
20 FORI=1TOS

30 OUTPUT 718;“DA;0A;”

40 ENTER 718;A

50 OUTPUT 718;“DR;”

60 ENTER 718,W

70 OUTPUT 718;A,W

80 NEXTI
90 END
Line 10: Addresses the analyzer, formats the output in decimal display units, and selects the first address to
be read.
Line 20-80:  Reads and prints five successive display program addresses and their contents. The address is
automatically advanced one address for each DR execution.
Line 30: Activates the output of each display address.
Line 50: Activates the output of each current display address.

Each display address contains twelve bits of information.
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DD

Display Write Binary
a0 o ()
Item Description/Default Range Restriction

INTEGER Represents 16-bit binary byte that is ?—4095
transmitted as two 8-bit bytes.

The DD command writes two 8-bit bytes into the current or specified (with DA command) display memory
address, and advances the address selection to the next higher address. If the DD command is followed by more
than one pair of bytes, DD loads the pairs into consecutive display addresses. The display address is always
advanced after a number is loaded into an address. {(Each display address contains twelve bits.)

The bytes represent data or a display instruction.

Use the DD command in conjunction with the DR and DA commands to draw on the spectrum analyzer CRT. The
functions of the DD and DW commands are identical, except that the controller must send instructions or data in
binary form instead of decimal form. This difference is illustrated in the program below. The program tells the
analyzer, in four different ways, to dim trace A. The number 1048 is an instruction word that means “dim trace.”

10 OUTPUT 718;“Al1;588,;TS;”

20 OUTPUT 718;“DA 0; DW 1048;”

30 PAUSE

40 OUTPUT 718;“A1;S8;TS;”

50 OUTPUT 718 USING “#,K,W”;“DA @;DD”;1048
60 PAUSE

70 OUTPUT 718;“A1;SR;TS;”

80 OUTPUT 718 USING “#,K,B,B”;“DA 1;,DD" 4,24
90 PAUSE

100 OUTPUT 718;“Al1;88;TS;”

110 A$=CHR$(4)8&CHR$(R4)

120 OUTPUT 718 USING “#,K”;“DA@ DD”,A$

130 END

Lines 10, 40, 70, 100: Sweeps trace and displays trace A once.

Line 20: Transmits instruction word 1048, in decimal form, to display address .

Line 50: Suppresses carriage-return/line-feed (#), transmits instruction word 1048 as one word
(W for word, or 16 bits}.

Line 80: Suppresses carriage-return/line-feed (#), transmits instruction word 1048 as two 8-bit
bytes (B,B for byte,byte).

Line 110: Declares A4 equal to CHR$(4) plus CHR$(24).

Line 120: Transmits instruction word 1048, as A$.
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DD (Continued)

Refer to Appendix B for additional information about instruction words and display programming. The Consoli-
dated Coding table in Appendix B is especially useful.

66 Programming



DET

Input Detector

YOO

:

The DET command selects the kind of spectrum analyzer input detection: normal, sample, positive peak, or
negative peak.

Normal (NRM) enables the Rosenfell detection algorithm that selectively chooses between positive and negative
peak values. The IP command (instrument preset) also activates normal detection.

Sample (SMP) displays the instantaneous signal value detected at the analog-to-digital converter output. Video
averaging and a noise-level marker, when active, also activate sample detection. (See MKNOISE, VAVG, or KSe.)

Positive peak detection (POS) displays the maximum signal value detected during the conversion period.

Negative peak detection (NEG) displays the minimum signal value detected during the conversion period. The
program line below selects the negative peak detection.

OUTPUT 718;“DET NEG;”

When queried (?), DET returns the detection type to the controller (NRM, SMP, NEG, or POS) followed by
carriage-return/line-feed (ASCII codes 13, 10). The line feed asserts the end-or-identify state (EOI).
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DISPOSE

Dispose
—OPERAND —
variable
™ identifier [
function .
(Lorspose (s abe )
key
number

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined AA-ZZ and __

label declared in TRDEF 2-12 characiers required.

statement.
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in 2-12 characters required.

VARDEF statement.

Alpha character. Measurement-

variable identifier, such as

CFor MA.

Trace element, such as TRA [10]
FUNCTION Alpha character. User-defined AA-ZZand __
IDENTIFIER label declared in FUNCDEF 2-12 characters required.

statement.
KEY NUMBER Integer representing number of #—999

user-defined key declared in

KEYDEEF statement.

The DISPOSE command clears any operand listed above. DISPOSE ALL clears all operands. The program line

below disposes all command lists declared with a TRMATH command.

68

OUTPUT 718;“DISPOSE TRMATH;”
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(Continued) DISPOSE

If the analyzer remains locked up —that is, it does not respond to remote commands but does respond to front
' panel commands — and interface clear (shift reset) does not free up the analyzer, then execute the following lines:

Send 7; LISTEN CMD 12
Clear 718

This forces DISPOSE ALL.
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DIV

Divide
~~ DESTINATION =~ ~—~ OPERAND 1 —~ ~~ QPERAND 2~
ov (s OO
trace trace trace
labe! label label
variable | | || variable | | || variable ||
identifier identifier identifier
numeric numeric
* data tietd [” 1 data field[™

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined AA-ZZ and —

label declared in TRDEF 2-12 characters required.

statement.
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in 2-12 characters required.

VARDEEF statement.

Alpha character. Measurement-

variable identifier, such as

CF or MA.

Trace element, such as TRA [10]
NUMERIC Real
DATA FIELD

The DIV command divides operand 1 by operand 2, point by point, and sends the difference to the destination.
operand 1 / operand 2 — destination

The operands and destination may be of different length. The trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length. A variable identifier or numeric data field is 1 element long. When
operands are of different lengths, the last element of the shorter operand is repeated for operations with the
remaining elements of the longer element. When the operands are longer than the destination, they are truncated
to fit.
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P

(Continued) DIV

The operands and results of trace math are truncated if they are not within certain limits. If operating on traces A,
B, or C, results must be within 1023. If operating on user-defined traces, results must be within 32,767.
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DL

Display Line
~(s)Lrea ()
ltem Description/Default Range Restriction
VARIABLE Alpha character. User-defined AA-ZZ and __ .
identifier declared in VARDEF 2-12 characters required.
statement.

Alpha character. Measurement-
variable identifier, such as
CFor MA.

Trace element, such as TRA [10]

The DL command defines a display line level and displays it on the CRT. The level is in dBm and can be used in
arithmetic functions, such as DIV or MXM.

The functions of the DL command and the front panel reference level key are identical. The display line also
can be turned on or off by the DLE and L@ commands.

The following program lines compare a display line level of — 10 dBm to the largest signal detected. If the display
line level is greater than the signal level, the display line is lowered.

10
20
30
40
50

OUTPUT 718;“IP;DL -10DM;TS;MKPK;MA OA;”
ENTER 718;N
OUTPUT 718;“IF DL,GT,N THEN DL DN ENDIF;”

OUTPUT 71850 ‘
END
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(Continued) DL

When queried (? or OA), DL returns the display line level as a real number, folowed by carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EQI) is asserted with line feed. (See DLE.)
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DLE

Display Line Enable

DLE @ﬁ’

The DLE command enables or disables the display line.

m n
The function of this command is similar to that of the DL and L@ commands, and the display line and
keys on the front panel.

When queried (?), DLE returns the display line state, ON or OFF, followed by carriage-return/line-feed (ASCII
codes 13, 10). The line feed asserts the end-or-identify state (EOI).

10 OUTPUT 718;“IP,DLE ?;”
20 ENTER 718;A$
30 PRINT 718;A$

Since IP deactivates the display line, the query in the above program returns “OFF” to the controller.
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DONE

Done

“Tav’ =(_oone )
11st

Item Description/Default Range Restriction

COMMAND LIST Any spectrum analyzer commands
from this Remote section

The DONE command is a synchronizing function. When DONE follows a command list, it sends the controller a 1
after the command list is executed. The TS command may also be a synchronizing function. If TS precedes the
command list, list execution begins after the sweep is completed.
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DR

Display Read

The DR command sends the contents of the current display address to the controller. Thus, the controller “reads”
the contents of the display memory address. Use the DA command to specify the display memory address when
executing DR for the first time. After DR is executed, the display address is automatically advanced to the next
higher address. Thus, the DA command is only needed to specify the first address, because subsequent DR
commands read consecutive addresses.

10 OUTPUT ?718;“DA 501 DR”
20 ENTER 718;A

30 OUTPUT 718;“DA 1525 DR;;”
40 ENTER 718;B

50 OUTPUT 718; “DR”

60 ENTER 718;C

Line 10: Reads contents of address 501.
Line 30: Reads contents of address 1525.
Line 50: Reads contents of address 1526.

Lines 20, 40, and 60:  Assigns address contents to variables A, B, and C.
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DSPLY

Display

FIELD DECIMAL
—WIDTH — — PLACES —~

osery_={(se ) eriatie () () ()

Item Description/Default Range Restriction

INTEGER Specifies number of digits
displayed, including sign and
decimal point.

INTEGER Specifies number of digits to Pto9
right of decimal point.
VARIABLE Alpha character. User-defined AA-ZZ and __
IDENTIFIER identifier declared in VARDEF 2-12 characters required.
statement.

Alpha character. Measurement-
variable identifier, such as
CFor MA.

Trace element, such as TRA [10]

The DSPLY command displays the value of a variable anywhere on the spectrum analyzer display.
Field width specifies the number of digits displayed, including sign and decimal point. Places to the right of the
decimal point are limited by decimal places. For example, the number 123.45 has a field of 7, and 2 decimal

places.

Use the DA, PU, PD, and PA commands to position the variable on the screen.
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DT

Define Terminator

DT terminator
Item Description/Default Range Restriction
TERMINATOR Marks end of text. ASClIl codes @ — 255

The DT command defines any character as a title or label terminator. (Refer to the LB command.)

In the sample program below, the @ symbol is defined as a terminator by the DT command immediately preced-
ing it. In line 30, @ separates the command string “RL -50DM” from the title string “CAL OUT 2ND HAR-
MONIC.” Without the @ symbol, “RL -50DM” would be written on the analyzer’'s CRT as part of the title instead of
being executed as a command by the analyzer.

10
<0
30
40

OUTPUT 718;“DT@"
OUTPUT 718;“CF 200MZ”
OUTPUT 718;“KSE CAL OUT 2ND HARMONIC@RL -50DM”

o o
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DW

Display Write
C o (e plimse (o)
Item Description/Default Range Restriction
INTEGER Integers representing display @ —4095
memory values or instruction
words.

The DW command sends a decimal number from the controller to the current or specified (with the DA com-
mand) display memory address, and advances the address selection to the next higher address. If the DW
command is followed by more than one number, they are all loaded into consecutive display addresses. The

display address is always advanced by one after a number is loaded into an address. (Each display address
contains 12 bits. See DA.)

The decimal number represents data, or is an ASCII representation of a display instruction.

Use the DW command in conjunction with the DR and DA commands to draw on the spectrum analyzer CRT,
when the O3 or O1 output format is active. Refer to Appendix B for additional information about display memory
instructions and display programming. The Consolidated Coding table and Data Word Summary in Appendix B
are especially useful.

The program line below contains an instruction word, 1026, followed by data, 500 and 600. The DW command

writes the numbers 1026, 500, and 600 into display addresses 1024, 1025, and 1026, respectively. The DA
command specifies 1024 as the first address.

OUTPUT 718;“DA 1024; DW 1026,500,600;”

The instruction word (1026) causes the analyzer to draw a vector from the current position to the X-Y coordinates
500,600. (See Chapter 4 in Section I for a description of display unit coordinates.)
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D1 Display Size Normal
D2 Display Size Full CR

T

D3 Display Size Expand

Display size commands D1, D2, and D3 set the display size for CRT graphics. BEX is a fourth display size that can
only be accessed by a display control instruction: graph, label, or vector mode. 256 (big expand) must be added to

the control word, i.e., graph (1024 + 256). Once a code is selected, it remains in effect until changed.

Positions on the CRT display are referenced in display units as x, some horizontal position, and y, some vertical
position. The coordinates (x,y) represent distance from the lower left-hand corner of the graticule (0,0), which is

also the origin. The upper right-hand corner is the (1000,1000) point.

B
D
c)
I e & | |~e—cRTBEZEL
AA &
A &
SIZE (0,0) AA B C D E
D1 AA (0,0) * (1000,1000) (1023,1023) (500,500)
D2 A (120,73) (1023,1023) (1005,957) (785,978) (562,515)
D3 A (81,49) (689,689) (676,645) (690,658) (379,347)
Display size 4 cannot be accessed by the command code D4 .

bex AA (0,0) * (671,671) (686,686) (336,336)
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(Continued) D1, D2, D3

Display size 4 can only be accessed by a display control instruction such as graph, label, or vector mode. Big
‘ expand (256) must be added to the word selected (i.e., label is 1025 + 256).

A display program word can be a value from @ to 4095. The value is stored as a 12-bit binary word. The bits define
the type of word. Graphic representations used are defined as follows:

Most Significant Bit Least Significant Bit
MSB LSB
( ) ( ) Decimal
bit 11 10 9 8 7 6 5 4 3 2 1 0 lotal:

0|1 |0 | X|X[X|X[X|[X|X] 1[0 |06+

decimal 2048 1024 512 256 128 64 32 16 8 4 2 1
value

where x is either a 1 (true) or a O (false).

Changing the display size and beam intensity are controlled by setting various bits along with the control instruc-
tions and data words. These functions are called auxiliary functions to the instruction.

‘ 11 10 9 8 7

6
auxiliary functions 01110 X[XIX]|0|X|X]|0[|X]|X
)

display size beam intensity
big expand (bex)*, +256 ————— e din"n (dim), +8
expand and shift (exs), +64 bright (brt), +128

clear x position (clx), + 16

clear x position (clx): Resets the axis display position to the far left (0, v).

big expand (bex): Ampilifies the x and y CRT beam deflection by a 1.49 factor.

expand and shift (exs): Amplifies the x and y CRT beam deflection by a 1.13 factor {(expand) and shifts
the (0,0) reference point to the lower left of the CRT screen.

dim (dim): Sets the CRT beam intensity below the normal level.

bright (brt): Sets the CRT beam intensity to the maximum level.

. *  Abbreviations within the parentheses are useful as a shorthand notation for writing display programs. They are not programming
codes.
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D1, D2, D3 (Continued)

The display size commands combine the size instructions as follows:

Display Corcl:soc:!dated Ratio Origin
Size Instractic to D1 Shifted
nstructions
D1 none 1.00 no
D2 exs 1.13 yes
D3 bex and exs 1.68 yes
big expand bex 1.49 no

The display size determines the position and number of rows and columns for characters on the CRT display. This

can be an important consideration when labeling graph lines or points.

D1 Display Size

1024
UNITS

32
CHARACTER [}
LINES [T11]

e

T

1024 UNITS
~@—-———— 64 CHARACTER SPACES ————

D2 Display Size

1024
UNITS

32
CHARACTER [}
LINES

1024 UNITS
~a§—————— 64 CHARACTER SPACES ——————
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(Continued) D1, D2, D3

Display memory is set up to contain 64 character spaces per line with respect to display size 1. When using the
third and fourth display sizes, a label can only be a maximum of 44 characters. The remaining 20 characters of the
label will be stored in display memory, but will not show-up on the CRT display due to the expansion of D3 and
bex. At character space 65, an automatic carriage-return and line-feed will occur, at which point labeling will
continue to be written on the CRT display.

The automatic carriage-return and line-feed occur only when character space 65 is reached. Thus, in the third and
fourth display sizes, the characters from the 44th character space through the 64th character space will not appear
on the CRT display. Therefore, labeling with display size 3 and bex needs appropriate placement of characters
because of the limited number of character spaces for these display sizes.

D3 Display Size
704
UNITS 333022304343 13331333203333338 333203303
E 3 tRprs ip
22 E 33333343333 v
CHARACTER
LINES
704 UNITS
<¢—————— 44 CHARACTER SPACES ——— &
Big Expand (bex)
|
a
1
|
]
[ |
1024 i=
UNITS 8
il
i
21 | l.
CHARACTER |}
LINES 1]
[ ]
[ ] ]
[ ] ]
1]
1]
L[] ]]

1024 UNITS
42 CHARACTER SPACES
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D1, D2, D3 (Continued)

OUTPUT 718;“DR;”

The above program line selects display size 2 for the CRT display of the analyzer. ‘
32
30 41 Ascender Limit

Character Boundary
except for p, I, hand co.

—— Base Line

D der Limit

]
0 6 12 16

Reference
Distance from References ‘
are in Display Units
Single Character Space

A single character space (see above) has an absolute outside limit of 16 (x) by 32 (y) units in any display size. A
character position is referenced from the lower left corner of each character space. The actual “character bound-
ary” is designated by the ascender and descender limits.

From the center of the character space, x may be changed as many as + 7 units and y by as many as + 15 units
before the text begins at the next x and y character. If a plot absolute statement calls a position anywhere in the
character space, the character will be placed within the “character boundary.” If two characters are labeled into the
same character space, they will be superimposed over one another.

Example:

To begin labeling text 6 characters up from the bottom and 24 characters from the left (in any display size), the plot
absolute vector values are calculated for the center of the character location as follows:

x = (character spaces) (16) — 8
= (24) (16) — 8 = 376

<
!

= (character spaces) {(32) — 16
= (6) (32) — 16 = 176 ‘
“PA 376,176 LB <text>”
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The first character of text will be positioned as shown:

(Continued) D1, D2, D3

TEXT

e 1 41

0]
304— 9 :
8 e
7 e
176— S|
5—-
4 o
3\_
2—
L) N T T T O O O I
1 5 1|0
Lower Left Display 152

24  Character Spaces

376 Units at Center
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EE

Enable Entry

The EE command sends values entered by the operator on the analyzer DATA keyboard to the controller. Gener-
ally, the sequence of programmed events is as follows:

1. Aprogram loop prevents the controller from using the entered value until the operator signals that the entry is
complete.

2. The operator makes a DATA entry, which is stored in the analyzer internal data register.
3. The operator signals completion of the entry.
4. The controller reads the value of the entry and continues to the next program step.

Depending on the type of DATA entry required, one of two different methods is used. The first method does not
require the use of service requests and is used only for entering positive single digits, the second is for entering
positive integers from @ to [10(12)-1].

Method 1: Testing for a non-zero entry.

10 OUTPUT 718;“EE;”
20 REPEAT

30 OUTPUT 718;“0A;”
40 ENTER 718;N

50 UNTIL N>

60 PRINTERIS 710

70 PRINTN
80 END
Line 10: Allows data to be entered with the analyzer DATA keys and presets the entry to @ (default value).

The OA command transfers this value to the analyzer.
Lines 20 to 50: Forms a program loop that is exited when a single digit entry between 1 and 9 is made.
Line 20: Reads the current value of the DATA keys into the variable N.
Lines 60 to 70: Prints the entered number on a printer whose address in 701. ' ‘
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(Continued) EE

‘ DATA Entry Output DATA Entry Output

@ 1. ‘& LA G A, B
TS, i
@ L LR, 03
) I B

(There is no response to pressing DATA @ )
Method 2: Testing when an entry has been completed, and then exiting the program loop with a service request.

10 OUTPUT 718;“R1;R4;EE;”

20 REPEAT
‘ 30  A=SPOLL(718)

40 UNTIL BIT (A,1)>0
50 OUTPUT 718;“0A;”
60 ENTER718;N

70 PRINTERIS 701

80 PRINTN
90 END
Line 10: Contains an EE command preceded by two service-request format commands. The R1 com-

mand clears the service request modes of the analyzer. The R4 command calls for a service
request if a units key is pressed to signify the completion of an entry.

Line 30: Reads the serial poll byte and sets it equal to variable A. The first bit of this byte denotes the status
of the service request.
Line 40: Forms the conditional statement of the program loop (lines 20-40). The BIT statement compares

the first bit of variable A with @. If the first bit of variable A is @, indicating the units key has not been
pressed, the program continues at line 30. If it is 1, indicating a units key has been pressed, the
program continues at line 50.

Line 50: Transfers the value of the active function to the controller. In this case, the active function contains
the DATA keys entry.
Line 60: Takes the DATA keys entry and sets it equal to the variable N.

‘ Lines 70 to 80: Prints the value of N on a printer whose address is 701.
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EE (Continued)

Some DATA entries and the corresponding printed outputs, as executed by this program, are shown in the
following table.

DATA Entry Output

@ L

B0 MEE 1E3458, B0
() (2] (& ] (4] (s) LR, B
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EK

Enable Knob

The EK command allows data entry with the front panel data knob when the analyzer is under remote control.
The front panel ENABLED indicator lights, indicating the data knob is functional, but other front panel functions
remain inoperative.

The following program requests the operator to position a marker on a signal that needs further analysis, while the
program is paused.

10
R0
30
40
50

The program above is continued by pressing the

OUTPUT 718:“M&;EK;”

PRINT “USE DATA KNOB TO PLACE MARKER ON SIGNAL. PRESS CONTINUE”
PAUSE

| Analysis program here

END

CONTINUE

key on the controller keyboard.

Be sure to pause program operation after executing EK. This gives the operator time to turn the data knob.
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'IF THEN ELSE ENDIF

~~ OPERAND 1 ~ ~~ OPERAND 2 ~ .

variable variable
@ identifier ‘@' identifier
numeric numeric
data field data field
L command ( ) command .
[ist ELSE List ENDIF ;
Item Description/Default Range Restriction
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

The IF-THEN-ELSE-ENDIF commands form a decision and looping construct. They compare operand 1 to
operand 2. If the condition is true, the command list is executed. Otherwise, commands following ELSE or ENDIF
are executed.

The IF command must be delimited with the ENDIF command.
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(Continued) IF THEN ELSE ENDIF

The following program uses the IF THEN ELSE ENDIF command to place a marker on the largest signal that is
greater than the threshold level.

10 OUTPUT 718;“IP;TH -35DM;”

20 OUTPUT 718;“TS;MKPK HI;MA;”

30 OUTPUT 718;“IF MA,GT,TH”

40 OUTPUT 718;“THEN CF 20MZ;”

50 OUTPUT 718;“ELSE CF 100MZ;TS;MKPK HI;”
60 OUTPUT 718;“ENDIF;”

70 END

The program below does not incorporate the ELSE branch of the IF THEN ELSE ENDIF command. The program
lowers any signal positioned about (off) the analyzer screen.

10 OUTPUT 718;“S8;TS;E1; "

20 OUTPUT 718;“IF MA,GT,RL THEN"
30 OUTPUT 718;“REPEAT RL UP;TS;E1;”
40 OUTPUT 718;“UNTIL MA,LE,RL”

50 OUTPUT 718;“ENDIF 81;” """

60 END
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EM

Erase Trace C Memory
()

The EM command clears display memory addresses 3072 through 4095, which contain instruction words and
amplitude information for trace C. The EM command loads the instruction word 1044 into addresses 3072
through 4095, and then establishes address 3072 as the current (in-use) address, placing this address in the display
address register. (See Appendix A for more information about trace C.)

The EM command is often incorporated in a routine that blanks the spectrum analyzer screen in preparation for
the display of custom graphics. Execute the following program line to blank the analyzer screen;

OUTPUT 718;“EM;BLANK TRA;BLANK TRB; GRAT OFF; KSo; DLE OFF;”

The line above clears trace C memory, and blanks the graticule, characters, display line, and traces A and B.
Though the display can be blanked with the KSg command, which turns off the CRT beam, the above program
line is advantageous. It clears the display faster than KSg. In addition, the contents of traces A and B are saved, the
instrument state is not altered, and the beginning of trace C memory, address 3072, is established as the current
address.

To reinstate the analyzer display, execute the following program line:

OUTPUT 718;“EM;CLRW TRA;CLRW TRB; GRAT ON; KSp;DLE ON;”
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IF THEN ELSE ENDIF

—~ OPERAND 1 —~ ~~ OPERAND 2 —~
variable variable
@ identifier ‘@— identifier
numeric .@_ numeric
data field data field
command ( ) command .
list ELSE ist ENDIF ;
Item Description/Default Range Restriction
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA{10].

NUMERIC DATA Real
FIELD

The IF-THEN-ELSE-ENDIF commands form a decision and looping construct. They compare operand 1 to
operand 2. If the condition is true, the command list is executed. Otherwise, commands following ELSE or ENDIF
are executed.

The IF command must be delimited with the ENDIF command.
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IF THEN ELSE ENDIF (Continued)

The following program uses the IF THEN ELSE ENDIF command to place a marker on the largest signal that is
greater than the threshold level. ‘

10 OUTPUT 718;“IP,TH -35DM;”

20 OUTPUT 718;“TS;MKPK HI;MA;”

30 OUTPUT 718;“IF MA,GT,TH"

40 OUTPUT 718;“THEN CF 20MZ;”

50 OUTPUT 718;“ELSE CF 100MZ;TS;MKPK HI;"”
60 OUTPUT 718;“ENDIF;”

70 END

The program below does not incorporate the ELSE branch of the IF THEN ELSE ENDIF command. The program
lowers any signal positioned above (off} the analyzer screen.

10 OUTPUT 718;“SR;TS;EL; "

20 OUTPUT 718;“If MA,GT,RL THEN"

30 OUTPUT 718;“REPEAT RL UP;,TS;E1; "
40 OUTPUT 718;“UNTIL MA,LE,RL "

50 OUTPUT 718;“ENDIFS1;” "

60 END
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ERR

Error

The spectrum analyzer performs a self-test when it is turned on. The ERR command queries the results of the
processor test and returns a list of integer numbers to the controller, followed by carriage-return/line-feed (ASCII
codes 12, 10). The line feed asserts the end-or-identify state (EOI).

OUTPUT 718;“ERR?;”
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EX

Exchange A and B
(AXB)

Ce ()

The EX command exchanges traces A and B, point by point.
OUTPUT 718;“EX;”

The functions of the AXB and EX commands are identical. (Refer to Chapter 5 in Section I.)
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EXP

Exponential
SCALING
~~ DESTINATION ~ ~,— OPERAND — ,~ FACTOR ~
variable
+ numeric
data field
trace trace
label label
variable variable
identifier ™ identitfier
] numeric
data field [
Item Description/Default Range Restriction
‘ TRACE LABEL Alpha character. User-defined label declared in AA—Z7Z and _
TRDEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA—ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.
Alpha character. Measurement-variable
identifier, such as CF or MA.
Trace element, such as TRA[10].
NUMERIC DATA Real
FIELD

The EXP command processes the operand as follows:
100perand/scaling factor __, desﬁnation

The operand and scaling factor are shown in the syntax chart above.
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E1l

Peak Search
O

The E1 command positions the marker at the signal peak. See MKPK.

OUTPUT 718;“El;”
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E2

Marker to Center Frequency
(MKCF)

)
The E2 command centers the active marker on the analyzer screen, moving the marker to the center frequency.

OUTPUT 718;"“ER;”

The functions of the E2 and MKCF commands, and the front panel key are identical.
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E3

Delta Marker Step Size

(MKSS) ' .
o

The E3 command establishes the center frequency step size as the frequency difference between the delta and
active markers. (See M3 or MKD.)

OUTPUT 718;“E3;”

The functions of the MKSS and E3 commands are identical.
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E4

Marker to Reference Level
(MKRL)

(:)
The E4 command moves the active marker to the reference level.

OUTPUT 718;“E4;”

The functions of the E4 and MKRL commands, and the front panel key are identical.
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FA

Start Frequency

:
5

1110 e

The FA command specifies the start frequency value. The function is identical with that of the front panel
key. The program line below illustrates command syntax.

OUTPUT 718;“FA 88MZ;”

When queried (? or OA), FA returns the start frequency value, a real number, followed by carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identify state {EQI) is asserted with line feed.
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FB

Stop Frequency

The FB command specifies the stop frequency value. The function is identical with that of the front panel
key. The program below illustrates command syntax.

OUTPUT 718,;“FB 88MZ;”

When queried (? or OA), FB returns the stop frequency value, a real number, followed by carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.
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FFT

Fast Fourier Transform

FFT

~DESTINATION ~ ~SOURCE —~

trace

SP

XX
X

~WINDOW —~

S ) trace trace
label A/ label ' labelx

Item

Description/Default

Range Restriction

TRACE LABEL

Alpha character. User-defined label declared in
TRDEEF statement.

For window, TRACE LABEL is also defined
by TWNDOW.

AA-ZZ and _

2— 12 characters required.
Trace length must be 1008.

The FFT command performs a forward fast fourier transform on a trace array. The resuits of the transform contain

logged magnitude components only.

The FFT algorithm assumes the source trace array is one period of an infinitely long string of concatenated,
duplicate arrays. Thus, in order to avoid discontinuities when the source trace is concatenated, the beginning and
end elements of the source trace array must gradually diminish to the same amplitude value. If the endpoints of the
original trace array were of different amplitudes, the discontinuities in the resulting array series would introduce

false frequency components into the fourier transform. This is illustrated in the following figure.

104  Programming



(Continued) FFT

‘ SAMPLED © o o —— e oo

. &
WAVEFORM | g 10 U

ANALYSIS
INTERVAL o o o o o 0
=SWEEPTIME

SAMPLED

ANALYTIC o o o ya\ A pAa\ oo o
WAVEFORM W ‘OW 10 9 10\1/1\1
1 7 1 7 1 7 1 3
3456 3456 3456

The TWNDOW command allows the source trace array to be modified so the amplitude of the trace endpoints
gradually diminish to zero.

The TWNDOW command formats trace arrays with one of three built-in “window” algorithms: HANNING, UNI-
FORM, and FLATTOP Each simulates a series of equally spaced filters (see figure below). The detected, spectral
line traces the top of the passband while moving from NAf to (N + 1) Af.

UP TO 0.108 FLAT TOP
UNCERTAINTY v

7N

Nat (N+1)Ot
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FFT (Continued)

The amplitude and frequency uncertainty of the FFT display depends on the choice of the window, and the
analyzer sweeptime. Amplitude uncertainty is maximum when the spectral component falls midway between the
filter shapes. Passbands that are flatter in shape, like the FLATTORP filter, contribute less amplitude uncertainty, but
frequency resolution and sensitivity are compromised (see TWNDOW).

Of the three algorithms, the FLATTOP has the least amplitude uncertainty and greatest frequency uncertainty.
Worst-case accuracy is — 0.1 dB. Use this passband when transforming periodic signals.

The UNIFORM algorithm has the least frequency uncertainty and greatest amplitude uncertainty. Worst-case
amplitude uncertainty is 3.9 dB and its 3 dB resolution bandwidth is 60% of the HANNING bandwidth. The
UNIFORM algorithm contains no time domain window weighting. Use it for transforming noise signals or tran-
sients that fully decay within one sweeptime period.

The HANNING algorithm is a traditional passband window found in most real time analyzers. It offers a compro-
mise between the FLATTOP and UNIFORM shapes. Its amplitude uncertainty is — 1.5 dB, and its 3 dB band-
width is 40% of the FLATTOP bandwidth.

The FFT results are displayed on the spectrum analyzer in logarithmic scale. For the X dimension, the frequency at
the left side of the graph is 0 Hz, and at the right side is Fmax. Fmax can be calculated using a few simple equations
and the sweeptime of the analyzer.

The sweeptime divided by the number of trace array elements containing amplitude information (in this case,
1000) is equal to the sampling period. The inverse of the sampling period is the sampling rate. The sampling rate
divided by two yields Fmax. For example, let the sweeptime of the analyzer be 20 msec. 20 msec divided by 1000
equals 20 usec, the value of the sampling period. The sampling rate is 1/20 usec. Fmax equals 1/20 usec divided
by 2, or 25 kHz.

The fourier transforms of the window functions are shown in the following figure. Use these graphs to estimate
resolution and amplitude uncertainty of a fourier transform display. Each horizontal division of the graphs equals
1/sweeptime or Fmax/500 (which can be calculated from the previous equations), and represents two trace array
elements.
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DECIBELS

DECIBELS

(Continued) FFT

0 7T
-10 // \\
-20
-30
-40
-50
n -60
o -70
a -80
2  -90
2 -100
-110
-120 ral
-130
-140 A \r
-150
-160
— p—
Fmax
500
HANNING FILTER WINDOW
0
-10 N\
-20 A\
~30 Y aa
-40
-50
-60
-70
-80
-90
-100
—t fp—
FMAX UNIFORM FILTER WINDOW
500
0 -
-10
-20
-30
-40
-50
-70
-80
-90
-100 a T 1 \
-110 Y )
-120
-130
-140
-t
Fmax FLAT TOP FILTER WINDOW
500
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FFT (Continued)

In summary, keep the following in mind when executing FFT:

Perform fourier transforms on trace A, B, or C, or user-defined traces containing 1008 elements only. (FFT .

automatically creates a 1008 point array from trace A, B, or C.)

FFT is designed to be used in transforming zero span information into the frequency domain. Performing FFT on a
frequency sweep will result in inaccurate FFT data.

Define a trace window with the TWNDOW command before performing an FFT on a trace.
It is possible to get numbers outside the boundaries of the screen (0 — 1023) after executing an FFT. If the destina-
tion trace is trace A, then the results are automatically clipped. For traces B, C, and user-defined traces, the results

are not automatically clipped. When using these traces, avoid writing in locations outside the boundaries of the
screen.

To get an FFT frequency readout on the FFT trace, use the Marker Read command (MKREAD FFT:).

The following is an example of an FFT program.

10 OUTPUT 718;“TRDEF W__INDOW,1008;”
20 OUTPUT 718;“TWNDOW W__INDOW,HANNING;"

2l

30 OUTPUT 718;“FFT TRB,TRA,W__INDOW;”

31

40 END
Line 10: A trace array of 1008 points is defined as W__INDOW,.
Line 20: The trace array is formatted according to the HANNING algorithm.
Line 30: An FFT is performed on trace A and the results are stored in trace B.
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FOFFSET

Frequency Offset
(s¢) (i H-(2)
[tem Description/Default Range Restrictions
INTEGER Default is hertz.

The FOFFSET command selects a value that offsets the frequency scale for all absolute frequency readouts, such
as center frequency. Relative values, like span, and delta marker, are not offset.

After execution, the FOFFSET command displays the frequency offset in the active function readout. The offset
value is always displayed beneath the CRT graticule line, as long as the offset is in effect.

The following program returns an offset value of 100 MHz to the controller and prints it on the controller screen.

10
20
30
40

OUTPUT 718;“FOFFSET 100MZ;FOFFSET?;”
ENTER 718;N

PRINT N

END

When queried (?), FOFFSET returns the offset value as a real number, followed by carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with the line feed.
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FORMAT STATEMENTS
01,02, 03,04

CDQ'

The spectrum analyzer outputs must be formatted appropriately for the controller and measurement requirements.
The spectrum analyzer transmits decimal or binary values, via the Hewlett-Packard Interface Bus (HP-IB), to a
controller or other HP-IB device, such as a printer. The decimal and binary values represent trace information or
instructions.

The format characteristics are summarized in the table below.

Output Example of Marker
Analyzer Output Format Amplitude. Marker is at — 10 dBm
Command reference level.

Sends trace information only as a decimal value in Hz, 03 —10.00
dB, dBm, volts, or seconds.

Sends trace amplitude and position information, or 01 1001
instruction word as decimal values ranging from @ to ,
4095: .

# to 1023 represent positive, unblanked amplitudes
in display units.

1024 to 2047 are instruction words (analyzer
machine language).

2048 to 3071 represent positive, blanked amplitudes
in display units.

3072 to 4095 represent negative, blanked
amplitudes in display units.

Sends trace amplitude and position information, or 02 0000XXXX XXXXXXXX
instruction word as binary values in two 8-bit bytes, 3) (231)
sending the most significant bit first. The four most values § to 4095
significant bits are zeroes.
Sends trace amplitude information only as binary value 04 XXXXXXXX
in one 8-bit byte, composed from the 02 output bytes: (250)

0000XXX XXXXXXXX 02 values @ to 255 {full scale)

11 /77777

XXXXXXXX 04
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(Continued) FORMAT STATEMENTS
03 Format

‘ The O3 format transmits trace amplitude information only, in measurement units: Hz, dBm,dB, volts, or seconds.

The O3 format cannot transmit instruction words.

A carriage-return/line-feed (ASCII codes 13, 10) always follows any data output. The end-or-identify state (EOI)
is asserted with line feed.

Instrument preset (IP) automatically selects the O3 format.

O1 Format

The O1 format transmits trace amplitude information as decimal values in display units. (See Chapter 4 in Section
[ for a description of display units.)

Trace amplitude values can be positive and unblanked, positive and blanked, or negative and blanked. Positive,
unblanked values (@ to 1023) cover the visible amplitude range on the spectrum analyzer CRT.

Negative trace values (3072 to 4095) usually result from trace arithmetic, and are not displayed because they are
off (below) the screen. Negative values are represented by the 12-bit two’s complement of the negative number,
that is, 4096 — |negative value|. For example, a — 300 value is an output of 3796.

4096 — |—300| = 3796
Positive, blanked values (2048 to 3071) are those responses immediately ahead of the updated, sweeping trace.
These values form the blank-ahead marker, and represent the amplitude responses of the previous sweep, plus

2048. Thus, they are off (above) the screen. (See Appendix B.)

The O1 format also transmits instruction words as decimal values. See the Instruction and Data Word Summary in
Appendix B.

A carriage-return/line-feed (ASCII codes 13, 10) always follows any data output in the O1 format. The end-or-
identify state (EO]) is asserted with line feed.

02 Format

The O2 format transmits trace information or instruction words as two 8-bit binary numbers. The most significant
bit is sent first. The four most significant bits are always zeroes.

Most Significant Byte Least Significant Byte
O000XXXX XXXXXXXX

Refer to the Consolidated Coding table in Appendix B for instruction word information.
Note that the O2 format sends the same kind of information that the O1 format sends, except that O2 transmits

the information in binary numbers instead of decimal numbers. Also, the end of transmission is not marked by
carriage-return/line-feed (ASCII codes 13, 10) in the O2 format.
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FORMAT STATEMENTS (Continued)

04 Format

The O4 format transmits trace amplitude information only as a binary number. The binary number is one 8-bit byte
composed from the bytes established with the O2 format.

OO00OXXXX XXXXXXXX 02

11 /77777
XXXXXXXX 04

The O4 output is the fastest way to transmit trace date from the spectrum analyzer to the HP-IB bus. However, sign
information is lost. Keep this in mind when transmitting delta marker information (MKD). The end of data trans-
mission is not marked by a carriage-return/line-feed.

Format Statements and the HP-1B Bus

The table below shows a transmission sequence on the HP-IB bus for each of the four formats. Each format is
transmitting the amplitude of a marker positioned at the — 10 dBm reference line.

Format 03 01 02 04
Byte NUM (—) NUM (“17) (3) (250)
Byte NUM (1) NUM (“@”) (231)

Byte NUM () NUM (“@”)

Byte NUM(.) NUM (“1”)

Byte NUM (@) 13

Byte NUM (@) 10

Carriage Return 13

Line Feed

(EOI asserted) 10

Though the spectrum analyzer transmits either binary or digital information on the HP-IB bus, a decimal number is
always returned to the controller display. This is illustrated in the program below, which reads the instruction word
1040 at display address @, the first memory location of trace A. The program reads the instruction word, using
each of the formats, and the DR command.

1 ASSIGN @SaTO 718

2 PRINTERIS 701

4 OUTPUT @8a;“Al;S2;TS;”

10 OUTPUT @8Sa;“DA @01 DR”

20 ENTER @8Sa;Drl

30 OUTPUT @Sa;“ DA @ 02 DR”
40 ENTER @8Sa USING “# W”:Dr2
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(Continued) FORMAT STATEMENTS

50 OUTPUT @Sa;“ DAGO3DR”
60 ENTER @5a;Dr3

70 OUTPUT @8a;*“ DA @04 DR”
80 ENTER @Sa USING “#,B”;Dr4
90 PRINT Drl,DrR,Dr3,Dr4

100 END

Running the program above produces the following responses on the controller display. Note that all the responses
are decimal numbers. Also note that the O3 and O4 formats do not return the correct data. (As mentioned above,
03 and 04 do not transmit instruction words.)

O1 FORMAT response: 1040
02 FORMAT response: 1040
O3 FORMAT response: — 200.8
04 FORMAT response: 4

Controller Formats

The format of the controller must be compatible with the output format of the analyzer.

Analyzer Controller Format
Format
Requirements Example Statement and Analyz-
er Response
01 free field ENTER 718; PK_AMPLITUDE
Response: 1001
03 field size dependent on output, use free ENTER 718; PK_ AMPLITUDE
field format Response: — 10.0
02 binary, read twice for each value ENTER 718 USING “#,W”
Response: 1001
04 binary, read once for each value ENTER 718 USING “# B”
Response: 250

NOTE

The Oin 01, 02, 03, and O4 is the letter O and not the number zero.
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FS

Full Span

s ()

The FS command selects the full frequency span of 0— 1.5 GHz.
OUTPUT 718;“FS;”

The functions of this command and the front-panel function are identical.
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FUNCDEF

Function Define

N\
. ,————— STRING DATA FIELD ———
function string command string _
FUNGDEF SP labe| delimiter List ["]delimiter "@‘

,————— A-BLOCK DATA FIELD —

(D=0 comand Lo )

,———— |-BLOCK DATA FIELD ———

lore

ltem Description/Default Range Restriction
COMMAND LIST Any spectrum analyzer commands from this Command list length is
Remote section. limited to 2015-characters,
including carriage return (CR)
LENGTH Two 8-bit bytes specifying length of command and line feed (LF).
. list, in 8-bit bytes. The most significant byte is
‘ first: MSB LSB.
STRING Must match. Marks beginning and end of 1"$% &’ /:=@\"V
DELIMITER command list.

The FUNCDEF command defines a program routine as a function label. After FUNCDEEF is executed, the com-
mand list is executed whenever the function label is encountered.

Once the function label is defined, it can be loaded into a softkey which can be executed remotely, or locally from
the front panel.

When queried (?), FUNCDEF returns the command list in an A-block data format.

(See KEYDEF and KEYEXC.)

’
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GR

Graph
( an yefinteger l—'@ .
—_ -
Item Description/Defaulit Range Restriction
INTEGER Represents display memory Y-axis values. #— 4095

The GR command, in the trace modes of operation only, plots HP-IB inputs as graphs on the analyzer CRT. It is
also used with auxiliary function codes to modify the appearance on the CRT of stored trace data (highlighting a
portion of the trace, for example). Following the GR command, HP-IB inputs in y (amplitude) display units are
entered on the CRT, starting at the far left side of the display. For each y display unit added to the trace, the x
(horizontal) coordinate is automatically advanced one display unit to the right.

Execution of the GR command tells the analyzer to start plotting a graph at the amplitude point indicated by the
next y (amplitude) coordinate received from the HP-IB input. This first amplitude point, y1, appears at the left of
the display; successive points are then plotted, and the lines connecting them are drawn from left to right within the
display area limits. (The display area size is established with display size command D1, D2, or D3, or the bex
programming instruction.)

A sample program using the GR command is shown below.

10 ASSIGN @8Sa TO 718;FORMAT ON l/
&0 OUTPUT @SA;“IP;FAROOKZ;FBSMZ;S%;GR,;”

30 FORN-=1TO0400

40 OUTPUT @5a;400— (3.5/4)*N

50 NEXTN

60 FOR N =401 TO 1000

70 OUTPUT @8a;300

80 NEXTN

90 OUTPUT @Sa;*“K8i;TS;KSk;B3;CR;TS;”

100 OUTPUT @Sa;“HD;EM;KSo;DT@;”

110 FORN=1to 11 STEPR

120 OUTPUT @8a;“DR;PU;PA 50”;(90*N)— 20;“LB"”;(10*N)— 10;“@”

130 NEXTN

140 OUTPUT @8Sa;“B4”

150 OUTPUT @Sa USING “K,B,B,K”;“D3;PU;PA 0,600 LBdB”; 10,13;0UT OF SPEC@”’
160 OUTPUT @8Sa;“D3;PA 100,500 LB RADIATED INTERFERENCE, 200kHz— 5MHz@"

170 END
Line 20: Initiates the graph mode. The IP insures that the graphing starts at the beginning of trace
C.
Lines 30 to 80: Writes test limit values into the trace C memory,.
Line 90: Sends graph data to trace B memory and enables A— B—>A.
Line 200: Clears the active function readout (HD), prepares trace C for input (EM), clears the dis-
play annotation (KSo), and sets the label terminator to @. .
Lines 110 to 160: Labels the graticule. -/
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GRAT

Graticule

@ﬂ‘

The GRAT command turns the graticule on and off.

OUTPUT 718;“GRAT;”
When queried (?), GRAT returns the graticule state: ON or OFF.

(See also KSn and KSm.)
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HD

Hold Data Entry

The HD command disables data entry via the front panel DATA keyhoard and blanks the active function readout.

OUTPUT 718;“HD;”

118 Programming



IB

Input B

The IB command transmits the contents of an array, located in the controller to trace B memory. Use IB with the
02 format, which formats data in two 8-bit bytes.

The IB command cannot be executed when it is followed by a carriage-return/line-feed. Two examples of termi-
nating the IB command are shown below:

OUTPUT 718;“IB;”;

OUTPUT 718 USING “#, k”;“IB;”

The program below demonstrates the use of IB.

10
20
30
40
50
60
70
80
90
100
110

Line 30:
Line 40:

ASSIGN @8Sa TO 718, FORMAT ON

ASSIGN @8a_bin TO 718;FORMAT OFF
INTEGER B200(1:1001)

OUTPUT @8a,;“CFR00MZ B1;A4;RB30KZ;SPRMZ;S8;TS;”
OUTPUT @8a;“0RTB”

ENTER @8Sa_bin;BR00(*)

OUTPUT @8a;‘CF100MZ;RB30KZ;SP1MZ;TS;”
PAUSE

OUTPUT @8a;“IB”;

OUTPUT @8a_bin;BROO(*)

END

Declares, dimensions, and reserves memory for array B200.

Blanks trace A and sets the analyzer to 200 MHz center frequency. Selects single sweep mode,

and sweeps trace B.

Lines 50 and

60:

Line 70:
Line 90:
Line 100:

Stores trace B (in binary) in controller array.

Sets analyzer to 100 MHz center frequency. Sweeps trace B with new data.

Prepares analyzer to receive previous trace B data.
Sends trace B data to analyzer.
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ID

Identify

The ID command returns the instrument identity to the controller: HP 8568B or HP 8566B.

OUTPUT 718;“ID;”
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IF THEN ELSE ENDIF

~~ OPERAND 1 —~ ~~ OPERAND 2 —~
variable variable
@ [ identifier | *@‘ identifier
numeric .@. numeric
data field data field
command command
e s o QD R @@
ltem Description/Default Range Restriction
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

The IF-THEN-ELSE-ENDIF commands form a decision and looping construct. They compare operand 1 to
operand 2. If the condition is true, the command list is executed. Otherwise, commands following ELSE or ENDIF
are executed.

The I[F command must be delimited with the ENDIF command.

Programming 121



IF THEN ELSE ENDIF (Continued)

The following program uses the [F THEN ELSE ENDIF command to place a marker on the largest signal that is
greater than the threshold level. .

10
20
30
40
50
60
70

OUTPUT 718;“IP,TH -35DM,"”

OUTPUT 718;“TS;MKPK HI;MA;”

OUTPUT 718;“IF MA,GT,TH”

OUTPUT 718;“THEN CF 20MZ;”

OUTPUT 718;“ELSE CF 100MZ;TS;MKPK HI;”
OUTPUT 718;“ENDIF;”

END

The program below does not incorporate the ELSE branch of the IF THEN ELSE ENDIF command. The program
lowers any signal positioned above (off) the analyzer screen.

10
R0
30
40
50
60

OUTPUT 718;“SR;TS;E1; ”

OUTPUT 718;“IF MA,GT,RL THEN"
OUTPUT 718;“REPEAT RL UP;TS;EL; ”
OUTPUT 718;“UNTIL MA,LE,RL "
OUTPUT 718;“ENDIF S1;” " ”

END
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The instrument preset command, IP, executes the following commands:

CLRW A (A1)
BLANK B (B4)
CR

CA

(O]

CT

cv

AMB OFF (C1)
FA

FB

HD
12

AUNITS DBM (KSA)
VAVG OFF (KSH)
DET NRM (KSa)
MKNOISE OFF (KSL)
DET NRM (KSa)
GRAT ON (KSn)

KSp

LG

MKFC OFF (MC@)

MKTRACK OFF (MTQ)
MKOFF (M1)
CONTS (S1)

THE OFF (T@)
TMFREE (T1)

TDF P (O3)

DA

D1

PD

R3

MKPZ 6dB

MDSW

DISPOSE ONEOS
DISPOSE ONSWP
DISPOSE TRMATH
MKPAUSE OFF

Clears and writes trace A.
Blanks trace B.

Couples resolution bandwidth.
Couples input attenuation.
Couples step size.

Couples sweep time.

Couples video bandwidth.
Turns off A-B mode.

Sets start frequency.

Sets top frequency.

Hold
Enables 100 kHz to 1.5 GHz RF input.

Selects dBm amplitude units.
Turns off video averaging.
Selects normal detection mode.
Turns off noise markers.

Selects normal detection mode.
Turns on graticule.

Turns on characters.

Selects 10dB/DIV log scale.
Turns off marker frequency counter.

Turns off marker tracking.

Turns off markers.

Selects continuous sweep mode.
Turns off threshold.

Selects free run trigger.

Selects O3 output format.

Selects 3072 as the current address.
Selects normal display size.

Puts pen down at current address.
Allows SRQ 110.

MKPX 6 dB minimum exertion for peak identification.
Selects data size of one word, which is two 8-bit bytes.

P

Instrument Preset

Erases command list associated with the end of the sweep. (See ONEOS.)
Erases command list associated with the beginning of the sweep. (See ONSWP)
Erases command list associated with the end of the sweep. (See TRMATH.)

Turns off marker pause mode.

’ In addition, IP re-assigns user-defined variables to their initial values, specified by the VARDEF command.
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IP (Continued)
Instrument preset automatically occurs when you turn on the analyzer, and is a good starting point for many

measurement processes, especially when followed by the TS command. (When IP is executed remotely, the
analyzer does not necessarily execute a complete sweep.)

OUTPUT 718;“IP;,TS;”
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Input 1

The I1 command enables the 100 Hz to 1500 MHz RF input.
OUTPUT 718;“I1;”

(Refer to the introduction in Section I of this manual for more information.)
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12

Input 2

The 12 command enables the 100 kHz to 1500 MHz RF input.

OUTPUT 718;“IR;”

(Refer to the introduction in Section I of this manual for more information.)
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KEYDEF

Key Define
ol ER'e N rmrarm O
ltem Description/Default Range Restriction
KEY NUMBER Integer @ through 999
FUNCTION LABEL Alpha character. User-defined label declared in AA—Z7Z and _
FUNCDEEF statement. 2— 12 characters required.

The KEYDEF command associates a numbered key with a programming routine, which can be executed remotely
or from the front panel.

The program below stores a routine in key 999. The program, contained in lines 20 through 70, increases the
reference level until the signal peak is below the reference level. The routine is assigned a name with the FUNC-
DEF command, and then assigned to key 999. Note that the program is delimited with single* quotation marks.

10
20
30
40
50
60
70
80

Line 10:

OUTPUT 718;“FUNCDEF ROUTINE,”
OUTPUT 718;“82; TS;E1;”

OUTPUT 718;“IF MA,GT,RL THEN”
OUTPUT 718;“REPEAT RL UP;TS;E1;"”
OUTPUT 718;“UNTIL MA,LE,RL"
OUTPUT 718;“ENDIF S1;” " ”

OUTPUT 718;“KEYDEF 999,ROUTINE;”
END.

Assign ROUTINE as the name of the routine in lines 20 —70.

Lines 20 through 70: Execute a peak search. If the marker amplitude is greater than the reference level,

Line 70:

increase the reference level until it is greater than the marker amplitude.
Store the routine in the analyzer, and assign it to key 999.

To execute key 999 remotely, use the KEYEXC command:

OUTPUT 718;“KEYEXC 999"
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KEYDEF (Continued)
To execute key 999 from the front panel, press these front panel keys:

o0006] ([

Once a key is defined, the routine is saved, even when the analyzer loses power or is preset. Use the DISPOSE
command to clear a user-defined key.

When queried, KEYDEF returns the command list in a A-block data format. (See DISPOSE, KEYEXC, and
FUNCDEE)

*  When quotation marks are nested, use two quotes (*”) for the inner marks, and one quote (%) for the outer mark, as shown in lines 10 ’
and 60.
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KEYEXC

Key Execute
ol En'o
number
Item Description/Default Range Restriction
KEY NUMBER INTEGER. User-defined key number delcared @ to 999
in KEYDEF statement.

The KEYEXC command executes the specified defined key. The program below executes key 2, which contains a
programming routine called M_AIN. The routine consists of several user-defined functions, declared with the
FUNCDEF command, which sweep the analyzer over different frequency ranges.

1 OUTPUT 718;“FUNCDEF M_AIN,“ “PRESET;TS;FIRST,TS;SECOND;TS;THIRD;TS;” ” ”
10 OUTPUT 718;“FUNCDEF PRESET,” “IP;88;" ” ”
20 OUTPUT 718;“FUNCDEF FIRST,” “FA100MZ;FB300MZ;” ” ”
20 OUTPUT 718;“FUNCDEF SECOND,” “FAS00MZ;FB700MZ;” ” ”
. 40 OUTPUT 718;“FUNCDEF THIRD,” “FA800MZ;FB1000MZ;” " ”
50 OUTPUT 718;“KEYDEF 2, M_AIN;”
60 END
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KSA

Amplitude in dBm

-0

The KSA command sets the amplitude readouts (reference level, marker, display line, and threshold) to dBm
units.

OUTPUT 718;“KSA;”
A
The KSA command is identical to manual operation of the front panel @ keys. (See AUNITS.)
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KSB

Amplitude in dBmV

The KSB command sets the amplitude readouts (reference level, marker, display line, and threshold) to dBmV
units.

OUTPUT 718;“KSB;”

B
The KSB command is identical to manual operation of the front panel @ keys. (See AUNITS.)
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KSC

Amplitude in dBuV

The KSC command sets the amplitude readouts (reference level, marker, display line, and threshold) to dBuV
units.

OUTPUT 718;“K8C;”

C
The KSC command is identical to manual operation of the front panel @ keys. (See AUNITS.)
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KSD

Amplitude in Volts

The KSD command sets the amplitude readouts (reference level, marker, display line, and threshold) to V units.

OUTPUT 718;'KSD;”

D
The KSD command is identical to manual operation of the front panel keys. (See AUNITS.)
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KSE

Title Mode

C KSE }—-—I character]——-'-{realll ‘ J]terminator’-—( )

. carriage | _

! return

. line
=@‘ teed |

Item Description/Default Range Restriction

Character Represents text displayed on screen. ASCII codes 32 through 126.

REAL Represents text displayed on screen.

Terminator Character defined in OT command that ASCIl codes @ through 255
terminates text.

Carriage Return Terminates text. ASCllcode 13

Line Feed Terminates text. ASClIl code 10

etx Terminates text. (End-of-text)

The KSE command activates the title mode. This function writes a message in the top CRT display line.

Any character on the controller keyboard can be written. The full width of the display is available for writing a
maximum of 58 characters. However, the marker readout may interfere with the last sixteen characters of the title.

The message must be terminated. Terminate the message with one of the following:
A terminator defined with the DT command.
Carriage-return (ASCII 13).

Line-feed (ASCII 10).
End-of-text command (controller dependent).
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(Continued) KSE

To erase the message, execute instrument preset (IP) or recall an instrument state with the RCLS or RC command.
' The message can also be erased by executing a KSE command that does not contain a message, as in the program

below.

Line 10:
Line 20:
Line 30:
Line 40:

Instrument preset.

Activates the title mode and writes “Adjust Antenna” in the top CRT display line.
Pauses program until CONTINUE is pressed on the HP series 200 controller.

Prints a blank message on the screen; thus blanking the “Adjust Antenna” message.

The HP series 200 computers execute a carriage-return/line-feed whenever the ENTER key is pressed. Thus,
lines 20 and 40 of the program above terminate the message this way. The same program is shown below, but the
KSE command message is terminated with a terminator defined by the DT command.

10
R0
30
40
50

OUTPUT718;“DT@;”

OUTPUT 718;“KSEAdjust Antenna@;”

PAUSE

OUTPUT 718; “KSE”

END f

Line 20 can also be terminated with a carriage-return this way:

{0

OUTPUT 718; “KSEAdjust Antenna’ ;CHR$(13)

E
’ The functions of the KSE command and the keys are identical.

Programming 135



KSF

Measure Sweep Time

-0

The KSF command is a diagnostic aid used for servicing the spectrum analyzer.

The KSF command measures analyzer sweep times up to 1500 seconds. Use KSF to determine if the A22 Sweep
Generator is properly responding to its control settings. KSF displays the sweep generator time.

F
The functions of the KSF command and the () keys are identical.
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KSG

Video Averaging On

’@ ength {)
()

The KSG command enables video averaging. During video averaging, two traces are displayed simultaneously.
Trace C contains signal responses as seen at the input detector. Trace A or B contains the same responses digitally
averaged. The digital reduces the noise floor level, but does not affect the sweep time, bandwidth, or any other
analog characteristics of the analyzer.

Before executing KSG, select trace A or B as the active trace (CLRW) and blank the remaining trace.

The active function readout indicates the number of sweeps averaged; the default is 100 unless otherwise speci-
fied. Increasing the number of sweeps averaged increases the amount of averaging.

Use KSG to view low level signals without slowing the sweep time. Video averaging can lower the noise floor more
than a 1 Hz video bandwidth can, if a large number of sweeps is specified for averaging. Video average may also

be used to monitor instrument state changes (such as changing bandwidths or center frequencies) while maintain-
ing a low noise level. (See Chapter 11 in Section I. Also see KSH and VAVG.)

OUTPUT 718;“KSG;”

G
The functions of the KSG command and the keys are identical.
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KSH

Video Averaging Off

KSH ;

The KSH command disables gl]e video averaging function of the analyzer. The KSH command is identical with

manual operation of the @ keys.
OUTPUT 718;“KSH;”

(See KSG and VAVG.)
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KSI

Reference Level Range (Extended)

The KSI command extends the analyzer reference level range to maximum limits of —139.9 dBm and +60
dBm. The functions of the KSI command and the keys are identical.

The lower limit of the reference level depends on resolution bandwidth and scale selection, log or linear. When the
reference level is set at minimum, the level may change if either resolution bandwidth or scale selection is changed.
The table below shows the relationship between the scale and/or the resolution bandwidth, and the reference level

range.

The extended reference level range is disabled with an instrument preset (IP)

Minimum reference level

Scale Resolu‘tion with extended reference level
Bandwidth
10 dB attenuation 0 dB attenuation
log <1kHz —129.9dBm —139.9dBm
log =3 kHz —109.9dBm -119.9dBm
linear <1 kHz —109.9dBm -119.9dBm
linear >3 kH:z —89.9dBm —-99.9dBm
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KSJ

Manual DAC Control

(Ciss D(w)fran

OPOOOO

carriage
return

Y
'

line feed

o

Item Description/Default Range Restriction
Carriage Return Sets all DACs to the specified value. ASCIl code 13

Line Feed Sets all DACs to the specified value. ASCll code 10

etx Asserts end of text.

The KSJ command is a diagnostic aid used for servicing the spectrum analyzer.

The KSJ command allows all frequency control DACs to be manually controlled simultaneously from the front
panel using the DATA knob and step keys.

Also, following units keys and numeric keyboard control these corresponding DACs:

GHz sets value of Sweep Attenuator DAC

MHz sets value of YTO Tune DAC

kHz sets value of most significant VTO Tune DAC
Hz sets value of least significant VTO Tune DAC

J
The functions of the KSF command the keys are identical.
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KSK
Count Pilot IF at Marker

The KSK command is a diagnostic aid used for servicing the spectrum analyzer.
The KSK command counts and displays the pilot IF frequency at the marker.

K
The functions of the KSK command and the () (&) - keys are identical.
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KSL
Marker Noise Off

-0

The KSL command disables the noise level function which displays the RMS noise level at the marker. (See
MKNOISE or KSM.) '

KSL does not blank the marker. Use MKOFF or M1 to blank the marker. {(Because MKOFF and M2 remove the
marker from the screen, they also disable the noise level mode.)

10 OUTPUT 718; “MKF 50 MZ;”
20 OUTPUT 718;“KSM;”

30 OUTPUT 718;“KSL;”

40 OUTPUT 718;“M1;”

80 END
Line 10: Positions marker at 50 MHz.
Line 20: Selects noise level mode.
Line 30: Turns off noise level mode.
Line 40: Blanks marker. .

L
The functions of the KSL. command and keys are identical.
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KSM

Marker Noise On

Can (e
()

The KSM command displays the RMS noise level at the marker. The RMS value is normalized to a 1 Hz band-
width.

The KSM command averages the amplitude of 32 elements about the location of the marker, in the frequency or
time scale. The average value is converted to the current reference level unit (dBm, dBmV, dBuV, or volts).

The noise level function measures accurately to within 10 dB of the analyzer’s own internal noise level. The
readout resolution is + — 0.1 dB.

OUTPUT 718;“KSM;”

M
The functions of the KSM command and the keys are identical. See also MKNOISE and KSO.
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KSN

Count VCO at Marker

KSN ;

The KSN command is a diagnostic aid used for servicing the spectrum analyzer.
The KSN command counts and displays the A11 50 MHz voltage-tuned oscillator (VTO) output frequency.

N
The functions of the KSN command and the () keys are identical.
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KSO

Marker Span
(MKSP)

The KSO command operates only when the delta marker is on. (See MKD or M3.) When the delta marker is on,
and KSO is executed, the delta marker and active marker specifies start frequency, and the right marker specifies
stop frequency. If delta marker is off, there is no operation.

OUTPUT 718;“K80;”

The functions of the MKSP and KSO command are identical.

0
The functions of the KSO command and the (] (&) keys are identical.
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KSP

HP-IB Address
OnO,
Item Description/Default Range Restriction
Integer @ thru 30

The KSP command enables the user to display or change the current read/write HP-IB address of the analyzer.
The KSP command is identical with manual operation of the front panel () keys.

OUTPUT 718;“KSP 15HZ;" '
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KSQ

Count Signal IF

ERY0

The KSQ command is a diagnostic aid used for servicing the spectrum analyzer.
The KSQ command counts and displays the IF frequency of the response at the marker.

: Q
The functions of the KSQ command and the keys are identical.
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KSR

Diagnostics On

The KSR command is a diagnostic aid used for servicing the spectrum analyzer.

The KSR command displays specific internal frequency control parameters in the upper left corner of the CRT
display. These parameters are the programmed values determined by the Controller Assembly, A15.

The following is a sample of what might appear when KSR is executed.

(1)
(2)
(3)
4)
(5)
(6)

Line 1;
Line 3:

Line 4:

Line 5:
Line 6:

387

438

439 - 2

39 4 7 9
5100000
251400000

Displays the setting of the least significant 50 MHz VTO Tune DAC (A22U6).

Displays the programmed setting of the YTO Tune DAC (A22U4), and the difference between the
programmed setting and the one actually needed to program the center frequency.

Displays N (the harmonic of 20 MHz to which the analyzer center frequency is locked), M and P
numbers (of the variable modulus frequency divider on A8 249 MHz Phase Lock assembly), and
either a @) or 1 (indicating whether or not the second LO is shifted up 5 MHz in frequency).
Displays the programmed frequency center frequency of the A11 50 MHz VTO output.

Displays the frequency at which the A15 Controller has programmed the pilot third LO (output of
the A7 249 MHz Phase Lock Oscillator).

R
The functions of the KSR command and the () keys are identical.
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KSS

Second LO Auto

The KSS command is a diagnostic aid used for servicing the spectrum analyzer.

The KSS command forces the 5 MHz Second LO shift control back to automatic, and removes the CRT indica-
tion.

S
The functions of the KSS command and the (=) keys are identical.
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KST
Second LO Down

-0

The KST command is a diagnostic aid used for servicing the spectrum analyzer.

The KST command forces the 5 MHz Second LO to shift down. Note that spurious responses may appear on the
display when the KST command is in effect.

When using an HP 8444A Tracking Generator, the KST command must be in effect to prevent the second LO
from shifting up, which causes loss of signal.

T
The functions of the KST command and the @ @ keys are identical.
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KSU
Second LO Up

The KSU command is a diagnostic aid used for servicing the spectrum analyzer.

The KSU command forces the 5 MHz Second LO to shift up. Note that spurious responses may appear on the
display when the KSU command is in effect.

U
The functions of the KSU command and the @ keys are identical.
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KSV

Frequency Offset

®
S

@;;@?@@

The KSV command selects a value that offsets the frequency scale for all absolute frequency readouts, such as
center frequency. Relative values, like span and delta marker, are not offset.

After execution, the KSV command displays the frequency offset in the active function readout. The offset value is
always displayed beneath the CRT graticule line, as long as the offset is in effect.

10
<0
30
40

OUTPUT 718;“KSV 100MZ;”
ENTER 718;N

PRINTN

END

When queried(?), KSV returns the offset value as a real number, followed by carriage-return/line-feed (ASCII
codes 13, 10). The end-or-identify (EQI) is asserted with the line feed.

\Y
The functions of the KSV command and the (s ) keys are identical.
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KSW

Error Correction Routine

The KSW command executes a built-in error correction routine. This routine takes approximately 30 seconds to
run and when completed, the instrument returns to its previous state. The functions of the KSW command and
the front panel @ W- keys are identical.

The error correction routine measures and records the amplitude and frequency error factors with reference to the
100 MHz calibration output (CAL OUT) signal, the 1 MHz resolution bandwidth, the 10 dB input attenuator, and
the step gains. The “CORR’D” message to the left of the graticule indicates the routine has been run and the
display has been corrected.

Use the error correction routine to ensure data has been corrected to the most recent calibration.

Before executing KSW, recall registers 8 and 9, follow the calibration procedure described in the introduction in
Section 1.

10 OUTPUT ?18;“RCLS 8;”

20 PAUSE
30 OUTPUT 718;“RCLS 9;”
40 PAUSE

50 OUTPUT 718;“KSW;”

When the routine is completed, the error correction data can be displayed on the CRT with the KSw (display
correction data) command. (See KSw.)

Accuracy of an amplitude measurement can be improved by taking advantage of the correction data stored in the

analyzer by the KSW command. For additional information on improving the amplitude accuracy, see the KS91
command.
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KSX

Correction Factors On

-0

The KSX command automatically incorporates the error correction factors into measurements taken by the analyz-
er. The CRT readout values are automatically offset by the error correction value. The functions of the KSX
command and the front panel @ keys are identical.

The error correction factors are generated by an error correction routine. Use the KSW command to run the
routine. (To view the correction factors, execute KSW))

For additional information on amplitude accuracy, see KS91, KSW, KSw, and KSY.

OUTPUT 718;“KSX;”
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KSY

Correction Factors Off

-0

The KSY command prevents the error correction factors from being used in measurements taken by the analyzer.
The functions of the KSY command and the front panel keys are identical.

OUTPUT 718;“K8Y;”

See KSW, KSw, and KSX.
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KSZ

Reference Level Offset

(ROFFSET) '
52 H-(sp)lres (o)
(-
Item Description/Default Range Restriction
REAL Default value for units is dBm (DM). +—300dB

The KSZ command offsets all amplitude readouts on the CRT display without affecting the trace. The functions of .

the KSZ command and the front panel keys are identical.

Once activated, the KSZ command displays the amplitude offset in the active function block. And, as long as the
offset is in effect while doing other functions, the offset is displayed to the left of the graticule.

OUTPUT 718;“KSZ — 123DM;”

The functions of the KSZ and ROFFSET commands are identical.
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KSa

Normal Detection

The KSa command selects normal input detection for displaying trace information. This enables a detection
algorithm called the Rosenfell detection, which selectively chooses between positive and negative peak values.
The choice depends on the type of video signal present.

OUTPUT 718;“K8a;”

a
The KSa function and the front panel function @ are identical. (See DET.)
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KSb

Postive-Peak Detection

The KSb command selects positive-peak input detection for displaying trace information. During this mode, the
trace elements are updated only when the detected signal level is greater than the previous signal level. (See DET))

OUTPUT 718;“KSb;”

b
The KSb function and the front-panel function are identical.
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KSc

A+B—>A
(APB)

The KSc command adds trace A to trace B, point by point, and sends the result to trace A. Thus, KSc can restore
the original trace after an A — minus — B function (AMB) is executed.

A+B—-A
To successfully add all trace elements, place trace A in VIEW or BLANK display mode before executing KSc.

10 ASSIGN @SaTO718

20 OUTPUT @SA;“Ip;”

30 OUTPUT @8a;“CF100MZ;SPRMZ;”
40 OUTPUT @8a;“A4;”

50 OUTPUT @Sa;*“B1;CFR00MZ;”

60 OUTPUT @Sa;*“B4;”

70 OUTPUT @8a;“A3;B3;”

80 OUTPUT @8a;“KSe;”

90 END
Line 20: Presets the instrument.
Line 30: Sets trace A to 100 MHz center frequency with 2 MHz frequency span.
Line 40: Blanks trace A.
Line 50: Selects trace B and sets center frequency to 200 MHz.
Line 60: Blanks trace B.
Line 70: Views trace A and trace B.
Line 80: Combines the amplitude of trace B with'trace A and displays this combination as trace A.

The functions of the KSc and APB commands are identical.

C
The KSc function and the front-panel are identical.
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KSd

Negative-Peak Detection

The KSd command selects negative-peak input detection for displaying trace information. During this mode, the
trace elements are updated only when the detected signal level is less than the previous signal level. (See DET))

d
The functions of the KSd command and the @ keys are identical.
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KSe

Sample Detection

o

The KSe command selects the sample detection modeé for displaying trace information. The KSe command is
identical with manual operation of the front panel keys.

In sample mode, the instantaneous signal value of the final analog-to-digital conversion for the sample period is
stored in trace memory. As sweep time increases, many analog-to-digital conversions occur in each period, but
only the final signal value is stored and displayed.

Sample detection mode is automatically selected for video averaging and noise level measurements.

OUTPUT 718;“KSe;”

The above program line selects the sample detection mode of the analyzer.
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KSf

Protect Instrument State During Power Loss

@

Use the KSf command to recall any instrument configuration in the event of power loss.

If KSf is the last command executed, and the analyzer loses power, the instrument state at the time of power
loss is restored when power returns.

If any spectrum analyzer command is executed, or any front panel key is pressed after KSf is executed, the
analyzer configuration can not be regained if power is lost.

f
The functions of the KSf command and the keys are identical.

<_,./
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KSg
CRT Beam Off

-0

The KSg command turns off the CRT beam power supply to avoid unnecessary wear of the CRT in cases where
the analyzer is in unattended operation. The KSg command is identical with manual operation of the front panel

g
keys.

The KSg command does not affect HP-IB input/output of instrument function values or trace information.

OUTPUT 718;“KS8g;”

The above program line turns the CRT beam power supply off.
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KSh

CRT Beam On

The KSh command turns the CRT beam on and is activated automatically with an instrument preset. The KSh
comrnand is identical with manual operating of the front panel keys.

OUTPUT 718;“KSh;”

The above program line activates the CRT beam power supply of the analyzer.
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KSi

Exchange B and C
(BXC)

-0

The KSi command exchanges traces C and B, point by point.

Note trace C is not a swept, active function. Therefore, exchange traces C and B as follows:

1. Select single sweep mode (SNGLS).

2. Select desired analyzer settings.

3. Take one complete sweep (TS).

4. Exchange data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

When transferring data from one trace to another, only amplitude information is exchanged, located in display
memory addresses 1025 through 2025 and 2049 through 3049.

The functions of the KSi and BXC commands are identical.

i
The functions of the KSi command and the keys are identical.
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KSj

View Trace C

*

The KSj command displays trace C. Amplitude information for trace C is contained in display memory addresses
3073 through 4073. The KSj command displays this trace information on the analyzer display.

KS;j also sends the instruction word, 1048*, to address 3072. Therefore, any information stored in address 3072 is
lost when KSj is executed. If you have used address 3072 for a graphics program or a label, you may wish to save
its contents before executing KS;.

Trace C is not a swept, active trace, as are traces A and B. Send data to trace C with these commands:

BTC or KS1 transfers trace B amplitude information to trace C.
BXC or KSi exchanges trace B and trace C amplitude information.
DW or KS125 sends trace information to trace C.

Transfer trace amplitude information as follows: @ :

1. Select single sweep mode (SNGLS or S2).
2. Select desired analyzer settings.

3. Sweep analyzer (TS).

4. Transfer data.

The program below demonstrates KS;.

10 ASSIGN @SaTO 718

20 OUTPUT @SA;“IP;”

30 OUTPUT @8a;“A4;82;"

40 OUTPUT @8Sa;“Bl1;CFROOMZ;SPEMZ;TS;”
50 OUTPUT @Sa“K8i;”

60 OUTPUT @Sa;" “B4;”

70 OUTPUT @8a;“KSj;”

80 END
Line 20: Presets the instrument.
Line 30: Stores and blanks trace A. Selects single sweep mode (S2).
Line 40: Selects trace B. Sets the analyzer to 200 MHz center frequency with a 2 MHz frequency span. o~
Takes one complete sweep of trace B at the current settings (TS). o~ C e
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(Continued) KSj

' Line 50: Exchanges trace B and trace C. Trace C (containing no trace data) now appears on the display as
trace B. The asterisk (*) in the top right corner of the analyzer does not agree with the current
display. _

Line 60: Stores and blanks trace B {containing no trace data and an asterisk in the top right corner).
Line 70: Views trace C.

Commands BTC, KS1, BXC, and KSi manipulate trace amplitude information in display memory addresses
3074 through 4073. They do not manipulate data in the remaining display addresses that are allocated to trace C:
addresses 4073 through 4095, and 3072. These addresses are available, in addition to address 3073 and 4074,

for custom graphics programming or labels. (See Appendix B.)
j

The functions of the KSj command and @ keys are identical. (See VIEW and BLANK.)

. * 1048 is a machine instruction word that sets addresses 3073 through 4073 to zero and draws the trace dimly.
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KSk

Blank Trace C

IO

The KSk command blanks trace C. Amplitude information for trace C is contained in display memory addresses
3073 through 4073. The KSk command blanks trace C but does not alter the information stored in these
addresses.

KSk also sends the instruction word, 1044*, to address 3072. Therefore, any information stored in address 3072
is lost when KSk is executed. If you have used address 3072 for a graphics program, or label, you may wish to

save its contents before executing KSk.

k
The functions of the KSk command and keys are identical. (See KSj, VIEW, and BLANK.)

* 1044 is a machine instruction word that sets addresses 3073 through 4073 to zero and skips to the next page memory. .
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KSI

Transfer Bto C
(BTC)

The KSI command transfers trace B to trace C.

Note trace C is not a swept, active function. Therefore, transfer trace information to trace C as follows:
1. Select single sweep mode (S2).

2. Select desired analyzer settings.

3. Take one complete sweep (TS).

4. Transfer data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

10 OUTPUT 718;“IP,TS;SNGLS;A3;”
20 OUTPUT 718;“B1;CF 20MZ;TS;B4;”
30 OUTPUT ?718;“KS1;KSj”

31 LOCAL718

40 END

When transferring trace data from one trace to another, only the trace information from 1001 display memory

addresses is transferred out of the total 1024 available display memory addresses. Information in address 1024
and addresses 2026 through 2047 is not transferred. (Addresses 2026 through 2047 are usually used for custom

graphics.)

The functions of the KS| and BTC commands are identical.

]
The functions of the KSI command and the keys are identical.
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KSm
Graticule Off

The KSm command blanks the graticule on the analyzer display. The KSm command is identical with manual

operation of the front panel keys.

OUTPUT 718;“KSm;”

See also GRAT.
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KSn

Graticule On

IO

The KSn command turns on the graticule of the analyzer display. The KSn command is identical with manual

operation of the front panel keys.

OUTPUT 718;“KSn;”

See GRAT and KSm.
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KSo
Characters Off

The KSo command blanks the annotation on the analyzer display. The functions of the KSo command and the

front panel keys are identical.

OUTPUT 718;“KSo;”

See ANNOT and KSp.
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KSp

Characters On

The KSp command turns on all annotation on the analyzer display. The functions of the KSp command and the

front panel keys are identical.

OUTPUT 718;“KSp;”

See KSo and ANNOT.
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KSq

Step Gain Off

The KSq command is a diagnostic aid used for servicing the spectrum analyzer.

The KSq command uncouples the step gain ampilifiers (from attenuator changes) of the IF section (A4A5 Step
Gain and A4A8 Attenuator-Bandwidth Filter) .

q
The functions of the KSq command and the key are identical.
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KSr

Service Request 102

The KSr command sends service request 102 to the controller, notifying the controller that the operator has
requested service. See Appendix D.

TLIN

The functions of the KSr command and the () keys are identical.
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KSt

Marker Continue
(MKCONT)

-0

The KSt command takes a sweep, starting at the active marker, continues through a full sweep back to the same
marker, and stops. The functions of the KSt command and the front panel Sweep keys are identical.

A normal marker and the KSu (stop sweep at marker) command must be activated prior to executing the KSt
command. Once the KSt command has been activated, the analyzer remains in single sweep mode. Each time
KSt is initiated again, the sweep starts at the marker and continues through a full sweep until it again stops at the
active marker.

The KSt command remains in effect until a marker off (M1) command or an instrument preset is done.

The KSt command syntax is shown in the sample program line below.

OUTPUT 718;“KSt;”
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KSu

Marker Stop

KSu :

The KSu command stops the sweep at the active marker. (See also MKSTOP)

u
The functions of the KSu command and the keys are identical.
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KSv

Inhibit Phase Lock

The KSv command is a diagnostic aid used for servicing the spectrum analyzer.

The KSv command permits the analyzer to sweep at normal sweep rates, ignoring any phase-lock flag indications.
The functions of the KSv command and the front panel v Trigger keys are identical.

The KSv (inhibit phase-lock flags) command does lock the YIG-tuned oscillator (YTO) to the center frequency, as
in normal operation of the analyzer. Therefore, the displayed frequencies may not be accurate when KSv is in
effect.

v
The functions of the KSv command and the keys are identical.
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KSw

View Correction Data

-0

The KSw command displays the correction data of the error correction routine of the analyzer. KSW executes the
correction routine. (See KSW) The functions of the KSw command and the front panel keys are
identical.

Correction data can also be transferred to the controller by executing the KSw (display correction routine) com-
mand. The correction data is transferred in sequence as a series of 43 strings using the following program:

10 DIM A$(1:43)[80]

20 OUTPUT 718;“KSw;”
30 FORN = 1TO43

40 ENTER 718;A$[N]

50 NEXTN
Line 10: Dimensions string array storage (in the controller memory) for correction data.
Line 20: Sends correction data to controller.
Line 30 to 50: Sequentially stores correction data in array.

The content of each string is the error in dB or Hz for a specific control setting relative to a set of standard settings
determined at the factory. Strings 6 through 29 contain the amplitude and frequency errors displayed on CRT lines
6 through 17. Data in strings 1 through 5 correspond to CRT lines 1 through 5, and data in strings 30 through 43
correspond to lines 18 through 31. The errors listed should be within the specification listed on the Error Correc-
tion Routine Table.

For additional information on the error correction routine, see Error Correction Routine in Chapter 11 of Section I.
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KSw (Continued)

Error Co_rrecﬁon Table

Parameter Specification
LOG and LIN scale, BW <100 kHz + 1 dB typical
LOG 10dB/
LOG 5dB/ + (0.5 dB — 1 dB reading)
LOG 2dB/
LOG 1dB/ +0.5dB
RES BW = 3 MHz \ +1dB*
1 MHz *
300 kHz
100 kHz
30 kHz
10 kHz
3 kHz +0.5dB*
1kHz
300 Hz
100 Hz
30Hz
10 Hz y, +1dB*
LOG and LIN scale, BW >100 kHz + 1 dB typical
Step Gains = A20
A10 > +0.6dB
SG20-2
SG20-1 } +1.0dB
SG10
LG20 } )
LG10 + 1.0 dB typical
RF ATTENUATOR = 20 dB \
20dB
30dB
40 dB } + 0.2 dB typical
50dB
60 dB
70 dB J

" Specifications for all Resolution Bandwidths are referenced to the 1 MHz
Resolution Bandwidth. The frequency error terms are for error correction only.
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KSx

External Trigger

TR0

The KSx command activates the normal external trigger mode, but eliminates the automatic refresh for sweepti-
mes less than 20 msec. (The T3 and TM commands do not inhibit the automatic refresh.) The functions of the
KSx command and the front panel keys are identical.

When the KSx command is executed, the RF input signal is displayed only when the external trigger signal
exceeds the threshold of the trigger level.

OUTPUT 718;“KSx;”
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KSy

Video Trigger

The KSy command activates the normal video trigger mode, but eliminates the automatic refresh for sweeptimes

less than 20 msc. (The T4 and TM commands do not inhibit the automatic refresh.) The functions of the KSy

command and the front panel Trigger keys are identical.

When the KSy command is executed, the RF input signal is displayed only when the video trigger signal, which is
internally triggered off the input signal, exceeds the threshold of the trigger level.

OUTPUT 718;“KSy;”
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KSz

Storage Address

KSz f

()(n
()

The KSz command displays the specified display memory address of the analyzer from @ to 4095. If an address is
not specified, the analyzer displays the current address. The functions of the KSz command and the front panel

VA . .
@ keys are identical.

The KSz command has the same function as the DA command.

OUTPUT 718;“KS8z;”

For additional information on the KSz command, see DA.
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KS,

Mixer Level
(ML)

0A

bosg

The KS, command specifies the maximum signal level that is applied to the input mixer for a signal that is equal to
or below the reference level.

The effective mixer level is equal to the reference level minus the input attenuator setting. When KS, is activated,

the effective mixer level can be set from — 10 dBm* to — 70 dBm in 10 dB steps. Instrument preset (IP) selects
—10dBm.

The program line below sets the mixer level to — 40 dBm.

OUTPUT 718;“KS, — 40DM,;”

As the reference level is changed, the coupled input attenuator automatically changes to limit the maximum signal
at the mixer input to — 40 dBm for signals less than or equal to the reference level.

The functions of the KS, and ML commands, and the keys are identical. See also AT.

*

In the extended reference level range, the effective mixer level can be set to @ dBm.
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KS=

Marker Frequency Counter Resolution

(MKFCR)
-

OOO

bose

Item Description/Default Range Restriction

REAL Default is @ Hz.

The KS = command specifies the number of significant digits in the marker frequency readout, for spans of 2 MHz
or less. Execute MC1 or MKFC before executing KS = .

OUTPUT 718;“MKFC KS = 100HZ;”

The counter resolution can be set between 1 Hz and 100 kHz to obtain the following marker frequency resolutions:

Counter Resolution Readout for 100 MHz Signal
100 kHz 100.0 MHz
10 kHz 100.00 MHz
1kHz 100.000 MHz
100 Hz 100.0000 MHz
10 Hz 100.00000 MHz
1Hz 100.000000 MHz

Counter resolution values entered in values other than specified above, such as 25 Hz and 326 kHz, are rounded
to the closest power-of-ten value. For example, a counter resolution entry of 25 Hz is entered as 10 Hz.

The resolution of the counter frequency remains fixed until the resolution is changed again or until an instrument
preset (IP).

The functions of the KS = and MKFCR commands, and the front panel keys, are identical. See
MKFC or MC1.
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KS(

Lock Registers

o ()

The KS( command secures the contents of registers one through six. When the registers are secured, the SV and
SAVE commands cannot save more instrument states in the registers, but instead write “SAVE LOCK” on the
analyzer display. To save an instrument state in a locked register, first execute KS) to unlock the registers.

The recall function of the analyzer is not affected by this function.

OUTPUT 718;“KS(;”
(

The functions of the KS{ command and the @ keys are identical.

The KS( command also protects the contents of any user-defined softkeys when the analyzer is under manual
operation. During manual operation, softkeys are loaded by pressing the key. Loading a softkey with new
information erases the original contents of the softkey. If KS( has been executed, pressing does not load a
softkey. Thus, existing softkey contents cannot be altered. Execute KS) to unsecure the softkeys.
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KS)

Unlock Registers

& ()

The KS) command unlocks the registers where instrument states are stored with SV and SAVE commands. The
functions of the KS) command and the front panel ) keys are identical.

RECALL

When the registers are unlocked, new instrument states can be saved in registers one through six. Each time new
states are stored, the original register contents are erased.

The recall function of the analyzer is not affected by this function.

OUTPUT 718;“K8);”

The KS) command also unlocks user-defined softkeys, which are locked during manual operation only, by the KS(
command.

See KS(.
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KS|

Y0 o

The KS| command writes the instruction word or data value into the specified display memory address. The
functions of the KS| command, the front panel | keys, and the DW command are all identical.

()

The sample program lines below demonstrate how to format the KS| command.

10 OUTPUT 718;“KS|;”
20 OUTPUT 718;“KS”;CHR$(124)
30 OUTPUT 718 USING “K,B”;“KS”,124

For additional information on display write, refer to the DW command.
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KS>

Preamp Gain — Input 2

KS>

bos

Use the KS> command when using a preamplifier at the 100 kHz to 1.5 GHz input. The KS> command offsets
the amplitude readouts so the displayed amplitudes represent power levels at the preamplifier input.

The selected gain offset is displayed in the active {unction readout, and is always displayed above the graticule
(PG) as long as the KS> offset is in effect.

Instrument preset (IP) removes the offset.
OUTPUT 718;“KS> 10;”

>
The functions of the KS> command and the front panel B' keys are identical.
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KS<

Preamp Gain — Input 1

®
&

bos

Use the KS< command when using a preamplifier at the 100 Hz to 1.5 GHz input. The KS< command offsets the
amplitude readouts so the displayed amplitudes represent power levels at the preamplifier input.

The selected gain offset is displayed in the active function readout, and is always displayed above the graticule
(PG} as long as the KS< offset is in effect.

Instrument preset (IP) removes the offset. ‘
OUTPUT 718;“KS< 10;”

<
The functions of the KS< command and the front panel @ I keys are identical.
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KS39

Write to Display Memory

ANALYZER
MEMORY
x - ADDRESS ~ .~ DATA ~ ~ TERMINATOR —~

C KS }—C 39 }_lf" integer H integer }—

Item Description/Default Range Restriction
INTEGER Represents the-analyer display memory 1 to 4095
address. Must be sent to analyzer as two 8-bit
bytes.
INTEGER Represents amplitude data. Each data value A to 1022
must be sent to analyzer as tow 8-bit bytes. Number of addresses between
starting address and 4095.

KS39 is the general purpose command for writing data into the analyzer display memory. Any starting display
address is allowed with KS39. Up to 4096 display memory values can be sent in one operation. Data send with
KS39 must be in 2-byte binary format, 02, and be terminated with a single binary byte value of 32. The number of
bytes sent to the analyzer is limited by the number of addresses between the starting address and address 4095, the
last display memory address. The display address must be sent to the analyzer in the 2-byte binary format.

KS123 and KS39 are often used together to read and write the contents of display memory. The following
program demonstrates this.

10 OPTION BASE 1

20 DIM M#$(8)[1024]

30 OUTPUT 718;“0R;”

40 Da=0@

50 |

60 FORI=1TOS8

70 OUTPUT 718;“DA”;Da;*“;KS”;CHR$(123)
80 ENTER 718 USING “#,1024A”;M$(I)

20 Da=Da+512

100 NEXTI

110 !

120 OUTPUT 718;‘;A3;B3;M1;L3;KSm;KSo;”
130 OUTPUT 718;“EM;KSi;EM; EX;KSi;EM;”
140 PRINT “OBSERVE BLANK SCREEN;PRESS CONTINUE”
150 PAUSE

160 1

170 OUTPUT 718 USING “#,K,B,W,”;“KS”;39;0
180 OUTPUT 718 USING “8(K),B”;M$(*);32
190 OUTPUT 718;‘“;Al;”

200 END
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KS39 (Continued)

Lines 10 to 100:

Lines 120 to 150:
Line 170:

Line 180:

Line 190:

Sends the content of trace memory to the controller. Refer to the description of the KS123
mnemonic for a complete explanation of these lines.

Erases trace A, B, and C memories and blanks the annotation and graticule.

Sends the KS39 command and the display memory address to the analyzer. The USING
part of the OUTPUT statement formats the controller to send the KS as a compact field,
the 39 as a single binary byte, and the @ (display address) as a two byte binary word, the #
sign suppresses the trailing CR/LF so it will not be send as part of the display memory
data.

Sends the display memory data contained in array M$ to the analyzer and terminates the
KS39 command with a 32. The USING part of the OUTPUT statement formats the
controller to end the contents of the array as eight strings and the 32 as a single binary
byte.

A1 sets trace A to the clear-write mode. HD clears the active function block of the display,
which contained a display address.

The KS39 command cannot be executed from the front panel.

NOTE

The syntax of the KS39 command is different for the HP 8568A and B analyzers. See
Appendix I for details.

" This is the decimal ASCII equivalent and is transmitted to the analyzer as a single 8-bit byte.
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KS91

Read Amplitude Error

st)«{m*}-@

KS91 sends an amplitude correction value to the controller. This correction value improves measurement accuracy
when it is subtracted from the amplitude measured by the analyzer.

The analyzer compiles the KS91 correction value from calibration data stored in its memory by the KSW com-
mand, the error correction routine. When the KS91 command is executed, the correction value is compiled from
those parts of the KSW data that apply to the present instrument state. Execute KSW before KS91 to ensure the
correction value is based on recent KSW data. Execute KS91 immediately after making your amplitude measure-
ment to ensure the correction value is based on the right instrument settings.

The KSX (Use Correction Data) command puts the analyzer into a “corrected” mode. In this mode the analyzer
automatically corrects its measurements with the data collected by the KSW command. The KSX command
makes amplitude corrections by adjusting the IF gain. Because of the inaccuracies inherent in changing the IF gain,
the correction mode established by the KSX command is up to 0.4 dB less accurate than the external mathemati-
cal correction made with the KS91 correction value.

' The following program gives a sample readout of the KS91 correction value.

10 OUTPUT 718;“KSW;”
20 !
30 ! Anyamplitude measurement routine

40 |

50 OUTPUT 718 USING “K,B”;“KS”;91

60 ENTER718E

70 PRINT “AMPLITUDE ERROR IS “;E;” dB”
80 END

The correction value stored in variable E improves the amplitude measurement accuracy when it is subtracted from
the measured amplitude.

The KS91 command cannot be executed from the front panel.

. * This is the decimal ASCII equivalent and is transmitted to the analyzer as a single 8-bit byte.
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KS 123

Read Display Memory

C «s }(12354-@

The KS123 command sends the contents of display memory to the controller. Thus, the controller “reads” display
memory,.

Starting at a designated address, KS123 sends 1001 of the 4096 analyzer display memory values to the control-
ler. The analyzer output format and display memory address must be specified before executing KS123.

Follow the three steps listed below to send any section (up to 1001 addresses long) of display memory,.
1. Specify the first display memory address of the section to be read.

2. Format a string or string array in the controller to store the exact number of values you need.

3. Terminate the KS123 command with a LOCAL 718 or an OUTPUT statement.

The KS123 command tells the analyzer to “wait” until 1001 memory values are read. If the controller does not
read all 1001 memory values, the program must terminate this “wait” mode with step 3. The sample program
below reads 10 memory values, starting at the center of trace A.

10 OPTION BASE 1
20 INTEGER A(10)
30 !

40 OUTPUT 718 USING “K,B”;“01;DA 500;KS”;123
50 ENTER 718;A(*)
60 OUTPUT 718;“;”
70 LOCAL 718

80 !

90 FORI=1to 1@
100  PRINT A(I)
110 NEXTI

120 END

If KS123 is used with DA1 or DA1025, it imitates the TA and TB commands; however, TA and TB are slightly
faster and therefore preferable. The only efficient way to read the entire contents of trace C memory, however, is
with KS123. This is done by executing a DA3073 before the KS123 command, and dimensioning enough
controller memory for 1001 display values. To read individual values of trace data, use the DR command.

KS123 can also send all display memory contents (4096 values) to the controller. This is done with a program loop

that advances the display address by one and executes subsequent KS123 commands. The program below is an
example of this application.
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(Continued) KS123

30 OUTPUT 718;“0R;"

10 OPTION BASE 1
20 DIM M#$(B)[1024]
40 Da=0

50 |

60 FORI=1TOS8

70 OUTPUT 718;“DA”;Da;*;KS”;CHR$(123)
80 ENTER 718 USING “#,1024A”;M$(I)

90 Da=Da+512 '

100 NEXTI
110 |

120 OUTPUT 718;“;A3;B3;M1;L3;KSm;KSo0;”
130 OUTPUT 718;“EM;KSi;EM; EX;KSi;EM;”
140 PRINT “OBSERVE BLANK SCREEN;PRESS CONTINUE”

150 PAUSE
160 !

170 OUTPUT 718 USING “#,K,B,W,”;“K8"”;39;0
180 OUTPUT 718 USING “8(K),B,K”;M$(*);33;“;"”
190 OUTPUT 718;“A1 HD”

200 END
Line 20:

Line 30:

‘ Line 40:
Line 60:

Line 70:
Line 80:
Line 100:

Lines 120 to 150:
Line 170 to 190:

Dimensions enough memory in M$ to contain all 4096 values of display memory. (8192
bytes or 2 times 4096.)

Sets the analyzer output format to 2-byte binary. The KS39 command used in line 170
requires this format.

Sets the display address variable, Da, equal to the first address.

Defines the program loop. Eight cycles are necessary. The total number of display mem-
ory values (4096) is not evenly divisible by 1001, which is the number of values read by
KS123. The next smallest number by which 4096 is evenly divisible is 512. 4096/512 =
8.

Sets the display address and executes KS123. The 123 must be sent as a single binary
byte.

Enters the display memory data into the string array M$. (1024 or 2 times 512 bytes are
entered.)

Continues the program at line 70. Line 70 readdresses the analyzer, clearing the “wait”
mode. This “wait” mode is a result of using KS 123 to read less than 1001 display mem-
ory values.

Erases trace A, B, and C memories and blanks the annotation and graticule.

Restores the analyzer display by writing the contents of M4 back into display memory.

The KS123 command cannot be executed from the front panel.

‘ * This is the decimal ASCII equivalent and is transmitted to the analyzer as a single 8-bit byte.
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KS125

Write to Display Memory
x DATA —~
e D Dm0
Item Description/Default Range Restriction
INTEGER Represents amplitude data. Each trace data P— 1022

value must be sent as two 8-bit bytes. Up to
2002 bytes (1001 values) can be sent.

The KS125 command writes data, which is formatted in 2-byte binary, into the analyzer display memory. The
KS125 syntax requires a specified starting address that immediately precedes KS125. Specify the address with the
DA command. Up to 1001 display memory values are written with each execution of KS125.

The following program first uses KS123 to send the contents of trace B memory to the controller array. The
program then writes the contents of the array back to the analyzer trace B memory.

10 OPTION BASE 1

&0 INTEGER B_store(1001)

30 |

40 OUTPUT 718;“A4;B1;TS;B3;”

50 OUTPUT 718 USING “K,B,#”;“02;DA1024;KS”;123
60 ENTER 718 USING “W”;B_ store(*)

70 |

80 OUTPUT 718;“;81;A1;B1;”

90 LOCAL718

100 PRINT “CHANGE ANALYZER DISPLAY;PRESS CONTINUE"
110 PAUSE

120 !

130 OUTPUT 718;“B3;”

140 OUTPUT 718;“DA 1024;""

150 OUTPUT 718 USING “K,B,#"”;“KS;125

160 OUTPUT 718 USING “W”;B_store(*)

170 OUTPUT 718;*“;”

180 END

Line 20: Dimensions enough memory to store the contents of trace B memory. The INTEGER
statement automatically dimensions 2 bytes for each element of string B_store (1001
elements).

Lines 40 to 60: Sweeps trace B and then sets it to the view mode. The analyzer is then set to the 2-byte
binary display-units output format. Next, the contents of trace B are read by the controller
and stored in string B_ store.

Lines 80 to 110: Clears trace B, places the analyzer in the LOCAL mode, and tells the operator to change

the analyzer display (trace B display) and continue the program.
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- Line 130: Places trace B in the view mode. This is necessary to prevent the analyzer from writing
‘ over the data placed back into trace B by KS125.
Lines 40 to 150: Sets the analyzer display address to 1024 with the DA command and sends the KS125
command to the analyzer. The “125” in KS125 is sent as a single binary byte.
Line 160: Writes the integer string B_ store, which contains the display memory values for the origi-

nal trace B display, into the analyzer trace B mernory, restoring the original trace B display.

The KS125 command cannot be executed from the front panel.

‘ * This is the decimal ASCII equivalent and is transmitted to the analyzer as a single 8-bit byte.

~—
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KS126

Read Every Nth Value
NTH
. VALUE —~
C xs {128 ) lnteger}a@
Item Description/Default Range Restriction
INTEGER Represents every Nth value of trace A, B, or C P— 1022
display memory.

KS$126 sends every Nth value in display memory to the controller. This is useful when more trace data than
required are available. For example, when displaying noise data in zero span, a small number of points can be
sampled and averaged without a significant loss of data. Another example is when the resolution bandwidth is
wide enough relative to the spanwidth so that only minimum display resolution is required.

Before executing the KS126 command, the analyzer output format and starting display memory address must be
specified. All trace memories must be in a store mode (VIEW or BLANK) when they are read by KS126. Immedi-
ately following the command, the variable N must be specified as follows:

N = point interval and is described by the formula N = 1000/(M — 1).
M = the number of points to be read and is described by the formula M
= (1000/N) — 1.

The value of N must be an integer and must be sent to the analyzer as a single binary byte. The resulting value of M
dimensions memory in the controller.

The following program is an example of reading 11 values of trace B with KS126.

10 OPTION BASE 1

20 INTEGER A(11)

30 OUTPUT 718 USING “K,B,K”;“01;DA1025;K8";126;“100;”
40 FORI=1TO1l1

50 ENTER 718;A(I)

60 PRINT A(T)

70 NEXTI

80 END

The K$126 command cannot be executed from the front panel.

* This is the decimal ASCII equivalent and is transmitted to the analyzer as a single 8-bit byte.
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LB

Label

C LB }———rcharacter }——-—freal lr ={terminator }—OQ

Item Description/Default Range Restriction

CHARACTER Represents text displayed on screen. ASCll codes 32— 126

REAL Represents text displayed on screen.

TERMINATOR Terminates text. Character defined in DT ASCII codes §— 255
command.

ETX End of text. ASCII code 3

The LB command writes text (label) on the CRT display with alphanumeric characters specified in the program.
The text characters are each specified by 8 bits in a 12-bit data word which immediately follows the LB command.
(The 4 most significant bits in the data word are set to @.) The decimal equivalent of the binary number formed by
the 12-bit data word corresponds to a particular one of the available alphanumeric characters. Decimal numbers @
through 255 and their corresponding characters are shown in the Character Set Table at the end of this command
description.

Characters generated for the LB command are aligned on the CRT in the same manner as typeset characters on a
printed page (that is, in rows and columns). This alignment is important when you are labeling graph lines or
points.

The display size specified by the display size command (D1, D2, D3), or the “big expand (bex)” instruction,
determines the position of the text on the CRT, the number of rows and columns, and the size of the characters.

A typical use of the LB command is shown in the sample program below.

10 OUTPUT 718;“Ip;”

20 OUTPUT 718;“A4;KS0;D3;”

30 OUTPUT718;“DT@;”

40 OUTPUT 718;“PU PA 75,650 LB LABEL®@;”

50 END
Line 20: Blanks display and selects display size.
Line 30: Establishes a character (@) to terminate label text.
Line 40: Positions start of label text, writes text, and terminates label mode.
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LB (Continued)

When using LB, the end of the text must be terminated. If the text is not terminated, instructions and other text
following the actual label statement are displayed on the CRT. The label mode can be terminated with an ASCII
end-of-text code (decimal code 3), or with a character specified by the DT command. The label terminator
command, DT, suffixed with the character selected as the terminator (see line 30 above), must precede the label.
The terminator character itself must immediately follow the label.

The character codes listed below provide special label functions. Instructions for a particular function are normally
given in the function’s decimal code.

Code* Function™* *

) null

8 back space (BS)

10 line feed

11 vertical tab (opposite of line feed) (VT)

12 form feed (move beam to §,0) (FMFD)

13 carriage return (CR)

17 blink on (bkon)

18 blink off (bkof)

32 space (SP)

145 skip to next higher block of 16 addresses (sk 16)
146 skip to third higher block of 16 addresses (sk 16)
147 skip to fifth higher block of 16 addresses (sk 64)

* Character codes can be used with both the label instruction code (1025 +) and the LB command.
** Abbreviations within the parenthesis are shorthand notation for writing display programs. They are not pro-
gramming codes.

A blink-on instruction causes the label statement to blink until a subsequent blink-off or end-of-text instruction in
the program is executed.

For the skip-to-next-block instructions, the 4096 addresses in the display memory are hypothetically divided into
256 blocks of 16 addresses each. Execution of a skip instruction causes the program to skip to the first address in

the next higher block of 16 addresses (code 145), to skip over the next two higher blocks to the first address in the:

third higher block (code 146), or to skip over four blocks to the first address in the fifth higher block (code 147).

For example, if the program is at any address from @ through 15 (the first block of 16 addresses) and a
skip-to-next-16-block is executed, the program skips to address 16 (the first address in the second block of 16
addresses). Similarly, if the program is at address 84 in the sixth block of 16 addresses, and a skip-to-next-32-block
is executed, the program skips over two blocks of 16 addresses to address 128 (the first address in the ninth block).
Again, if the program is at address 84 in the sixth block, but the instruction this time is for a skip-to-next-64-block,
the program skips over four blocks to address 160 in the eleventh block of 16 addresses.
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{Continued) LB

A sample program using the blink-on and blink-off codes is shown below.

20
30
40
50
60

ASSIGN @Sa TO 718

OUTPUT @Sa,;“IP;”

OUTPUT @8Sa;“A4;KS0;D3,”

OUTPUT @8a;""PU;PA 344,656;LB”;CHR$(17); “LABEL"";CHR$(18);CHR $(3);
END

For a binary format, line 50 can be written as follows:

50

Line 30:
Line 40:
Line 50:

OUTPUT @8a USING “K,B,K,B,B”;“PU;PA 344,656;LB”;17;“LABEL”;18.3;

Presets the instrument.
Blank trace A and characters and selects display size 3.
Positions the beginning of the label, blinks the label, and terminates the label.

Character Set

The character set for the label command is the same as the ASCII set. There are 86 additional characters available.
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LB (Continued)

Code | Char | Code | Char | Code | Char | Code | Char | Code | Char | Code | Char | Code | Char | Code | Char
2 | 322 | s & | © g6 ¥ i28 g8 | /\ w2 | L o | P .
i EE! | s | A 97 | o | e | o3 |, | 2w |
2 y | " B | B s | b | 130 g2 | | [ | s | B
3 x| H# g7 | C g | ~ | 13 g1 | F ws | ¢ | 2 | X
4 % | $ |8 | D [ | d | 13 T g5 | V| 228 | ©
Y 7 /. 8 | &= 181 e | 11 les | o< 187 228 | E
g ® | K | w | F e | | 55 | D 198 2z |
7 1 | 7 no| G e | g | 167 ' s g [ 3| Y
8 |(es) | we ( 2 | H | | R | i g8 | <« | =zee ]| N
g 4i DI B T 125 I 137 68 | > zal ' 23 L
mo | @R | owe | ok mo|J s | | e 172 § 202 am | ¢
i) 43 -+ 75 K a7 K 139 171 + 283 235 K
iz | (o)) | % | L | e | 1 2 | ay | | me | A
Bl | s | — 7 [ M | | m]| ™ i3 | | as | T |
R 4 . 78 N | re N | ouE 174 - a6 | . | oz |V
15 47 / 78 @ i a 143 75 | — 287 S PP Q
6 w | @ 8e P o] e o | e | ws | | e ui .
17 | (BkoN)| 48 1 8l ! 113 g s | Gkig) ] 177 | 288 oo | oAy o
e | @ror)| se = g2 R 1Y ~ 46 [ (sk32) | 178 > 2l@ ~ 242 P
15 5| 3 83 = 1S s 47 | (skE4) | 178 - 21 s 243 o)
20 2 | 4 | | T Jus | £ | e i | 70 mz | | T
21 a |5 e | L v |y e B | 2 23| O | | U
22 w | G |es |V | e | v | s g2 | 2 am |, | 2e | €
23 s | 7 e [ W s [ w | o | | o/ | as v | W
24 5 | 8 88 X | | x is2 | o~ | 2as | _ e | T
25 57 9 8g Y 121 Y 153 185 o 217 . g | A
26 58 . @@ | 7 |2 | =z | isu s | 218 2 | $2
27 59 ; 81 [ 23 | { 158 wr | - | ae | TT | et | 22
28 e | < | s \ | ot [ IS6 g | < |2 | B | s | A
25 6l — | = ] s |} 1S7 g | = |z | P |xa | T
n g2 [ > | w | 26 | 7| 18 g | > | 22 | O | | 2
3 &2 | P | s 127 59 g | 7| e 255
LABEL COMMAND CHARACTER SET ‘

Blank codes are either unassigned or character pieces. () indicates display machine language word. See Appendix
B.
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LG

Log Scale

&

DN

E

o]

Sttt

Item Description/Default Range Restriction

INTEGER 1,2,5,10

The LG command specifies the vertical graticule divisions as logarithmic units without changing the reference level.
The vertical scale may be specified as 1, 2, 5, or 10 dB per major division. If no value is specified, as shown below,
the logarithmic scale is 10 dB per division.

OUTPUT 718;“LG;”
The functions of the LG command, and the front panel key are identical.

When queried (? or OA), LG returns the current log scale as a real number, followed by a carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EQI) is asserted with line feed.
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LL

Lower Left

o
(0O

The LL command sends a voltage to the rear panel RECORDER OUTPUTS. The voltage level remains until a
different command is executed. Use the L. command to calibrate the lower left dimension of a recorder. The LL
command is illustrated in the sample program below.

10 OUTPUT 718;“LL;”
20 PRINT “ALIGN PLOTTER PEN LOWER LEFT CORNER OF PAPER: PRESS CONTINUE.”
30 END

z
. o o
The functions of the LL. command and front panel key are identical. (See Introduction in Section I.)
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LN

Linear Scale

0

The LN command scales the amplitude (vertical graticule divisions) proportional to input voltage, without chang-
ing the reference level. The bottom graticule line represents a signal level of zero volts.

The LN command selects V, mV, or uV as the vertical scale, depending on the vertical scale before LN is executed.

Units other than V/DIV, MV/DIV, or uV/DIV can be selected by changing the reference level after executing LN.
For example, to set the scale to 3 mV/DIV, specify a reference level of 30 mV.

OUTPUT 718;“LN; RL 30mV;”

Note that voltage entries are rounded to the nearest 0.1 dB. Thus, 30 mV becomes 30.16 mV, which equals -17.4
dBm.

LIN
The functions of the LN command and front panel G key are identical. (See also KSB, KSC, and KSD.)
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LOG

Logarithm

»—~ DESTINATION —~ »—~ OPERAND —~

Y0

trace trace
label label
variable variabile
1 identifier [~ ™1 identifier [

numeric
data field [

SCALING
»~ FACTOR —~

variable |
identifier

numeric
data field

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _

TRDEEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEEF statement. 2— 12 characters required.

The LOG command modifies the operand:

LOG operand 1 x scaling factor — destination

The operands and destination may be different lengths. The trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length; a variable identifier or numeric data field is one element long. When '
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(Continued) LOG

operands differ in length, the last element of the shorter operand is repeated for processing. When the operands
‘ are longer than the destination, they are truncated to fit.

OUTPUT 718;“L0OG TRC,TRA 10;”
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Lo
Display Line Off

o ()

The L@ command disables the display line.

The functions of the L@ command and the front panel, reference line key are identical. The display line also
can be turned on or off by the DLE and DL commands.

OUTPUT 718;“L@;”
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MA

Marker Amplitude Output

Cw ()

The MA command returns the amplitude level of the active marker to the controller, if the marker is on screen. If
both the delta marker and active marker are on screen, MA returns the amplitude difference between the two
markers. (See MKDELTA and M3.) The amplitude is also displayed in the upper right-hand corner of the analyzer
display.

The output can be formatted in any of the four output formats. (Refer to FORMAT commands, O1, 02, O3, 04.)
However, do not use output format O4 for marker delta output, because sign information is lost.

A typical use of the MA command is shown in the sample program below.

10 ASSIGN @SaTO718

20 PRINTERIS 701

30 OUTPUT @8a; FA 80MZ; FB 120MZ;”
40 OUTPUT @8a;“MR;EL;”

50 OUTPUT @8Sa; MA;”

60 ENTER @S5S3;A

70 PRINTA

80 END
Line 30: Selects start and stop frequencies.
Line 40: Activates a normal marker and peak search.
Line 50: Returns the amplitude to the controller.
Line 60: Assigns the amplitude to variable A.
Line 70: Prints the marker amplitude.

An ENTER command must follow each output command, or output data is lost. For example, the following
program assigns only the marker amplitude to variable F, and the marker frequency value is lost.

OUTPUT 718;“MF;MA;”
OUTPUT 718;F,A
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MBRD

Processor Memory Block Read

ANALYZER NUMBER
MEMORY OF
-~ ADDRESS —~ — BYTES —

wer0)(se )L ntoger o elTntoger o : )

Item Description/Default Range Restriction
INTEGER ASCII decimal number representing analyzer
memory address.
INTEGER ASCII decimal number indicating number of
bytes to read.
NUMERIC DATA Real
FIELD

The MBRD command reads an indicated number of bytes, beginning at the specified microprocessor address, and
returns the bytes to the controller.
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MBWR

Processor Memory Block Write

»r— STRING DATA FIELD —————

string
@ integer delimiter ||

data
bytes

string _
™ delimiter ’@"

r——— A-BLOCK DATA FIELD ——

(DD (-

»,—— |-BLOCK DATA FIELD ——

(-

Item

Description/Default

Range Restriction

STRING
DELIMITER

LENGTH

DATA BYTES

INTEGER

Mark beginning and end of command string.
End and beginning delimiter must be identical.

Two 8-bit bytes specifying length of command
list, in 8-bit bytes. The most significant byte is

first: MSB LSB.

8-bit bytes of data representing command list.

ASCII decimal number representing analyzer

memory address.

"$% &’/ =@\

The MBWR command writes a block message to analyzer memory, starting at specified address.
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MCo

Marker Count Off

-0

The MC@ command disables the marker frequency count mode. (See also MC1 and MKFC.)

OUTPUT 718;“MC@;”
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MCi

Marker Count On

YO

The MC1 command counts the marker frequency. Use this command to measure a signal frequency with greater
accuracy. Measurement accuracy is determined by the MKFCR or KS = command.

Before executing MC1, position an active marker 20 dB above the noise floor, or in the upper six major divisions
of the graticule. Otherwise, the measurement may be inaccurate. The message “CNTR” blinks if MC1 is executed
and the active marker is in the lower four divisions.

The functions of the MC1 command and front panel key are identical. (See also MKFC and MC§.)

OUTPUT 718;“MCL1;”
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MDS

Measurement Data Size

The MDS command formats binary measurement:

B selects a data size of one 8-bit byte.
W selects a data size of one word, which is two 8-bit bytes.
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MDU

Measurement Data Units

;00

The MDU command returns values for the CRT base line and reference level, in display units and measurement
units.

For example, the program below returns the following to the controller:
0 1000 -110 -10

This means the vertical scale spans @ to 1000 display units, or 100 dB, and the reference levelis — 10 dBm.

10 OUTPUT 718;“IP;03;”

20 OUTPUT 718;“RL -10DM;”
100 OUTPUT 718;“MDU?;"
140 ENTER 718;A,B,C,D

180 PRINTA,B,C,D

160 END
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MEAN

Mean
trace | /.
5° labe| '\)
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _
TRDEF statement. 2— 12 characters required.

The MEAN command returns the mean value of the trace, in display units. Note that the value must be moved
into a variable to be accessed.

OUTPUT 718;“TRDEF TEST; 1008; VARDEF DESTINATION,d;” .
OUTPUT 718;“MOV DESTINATION, MEAN TEST,”
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MEM

Memory

Coen ()

The MEM command returns the amount of unused memory available for user-defined functions. These functions
include TRDEE VARDEE, FUNCDEE, ONSWP, ONEOS, and TRMATH.

The MEM command returns the number of available bytes to the controller followed by a carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EQI) is asserted with line feed.

10 OUTPUT 718;“MEM?;”

20 ENTER 718;How_much_memory
30 PRINTHow_much_memory

40 END
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MF

Marker Frequency Output

Cwe {3

The MF command returns the frequency level of the active marker to the controller, if the marker is on screen. If
both the delta marker and active marker are on screen, MF returns the frequency difference between the two
markers. (See MKDELTA and M3.)

The output can be formatted in any one of the four output formats. (Refer to FORMAT command, O1, 02, O3,
and O4.) However, do not use output format O4 for marker delta output, because sign information is lost.

A typical use of the MF command is shown in the sample program below.

10
R0
30
40
50
60
70
80

Line 30:
Line 40:
Line 50:
Line 60:
Line 70:

ASSIGN @8Sato 718

PRINTER IS 701

OUTPUT @Sa;“FA 80MZ;FB 120MZ;”
OUTPUT @Sa;“M&;E1;”

OUTPUT @8Sa;"“MF;”

ENTER @8a;A

PRINT A

END

Selects start and stop frequencies.

Activates a normal marker and peak search.
Returns the frequency to the controller.
Assigns the frequency to variable A.

Prints the frequency amplitude.

An ENTER command must follow each output command, or output data is lost. For example, the following
program assigns only the marker amplitude to variable F and the marker frequency value is lost.

OUTPUT 718;“MF;MA;”
OUTPUT 718;FA
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MIN

Minimum

»—~ DESTINATION ~ »~ OPERAND 1 —~ »—~ OPERAND 2 ~

O OT——0
(T (170 —

2%

trace trace trace
label label label
variable variable variable ||
identifier'J ™ identitier [ ™ identifier
numeric || numeric |
data field data field
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _
TRDEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

The MIN command compares operand 1 and operand 2, point by point, sending the lesser values of each
comparison to the destination.

If one of the operands is a single value, it acts as a threshold, and all values equal to or less than the threshold pass
to the destination.

OUTPUT 718;“MIN TRB,TRC,TRB;"
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MKA

Marker Amplitude

_.@__

Item Description/Default Range Restriction

REAL Amplitude range of analyzer

screen.

The MKA command specifies the amplitude of the active marker in dBm, when the active marker is the fixed or
amplitude type. (Instrument preset (IP) selects an amplitude marker. See MKTYPE .)

When queried (?), MKA returns the marker amplitude, a real number, followed by a carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.

OUTPUT 718;“MKA -20DM;”
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MKACT

Marker Active
markef .
number =©
Item Description/Default Range Restriction

MARKER NUMBER Integer. Default is 1. 1,2,3,4

The MKACT command establishes the active marker. There can be four different numbered markers, but only one
marker can be active at any time.

A variety of commands listed in this remote section operate on the active marker. Most of them begin with the
letters “MK.”

When MKACT is executed, the display readout indicates the active marker state.
OUTPUT 718;“MKACT 3;”

When queried (?), MKACT returns the number of the current active marker, followed by carriage-return/line-feed
(ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.
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MKCF

Marker to Center Frequency
(E2)

“
.

N

Coe ()

The MKCF command centers the active marker on the analyzer screen, moving the marker to the center frequen-
cy.

OUTPUT 718;“MKCF;”

The functions of the MKCF and E2 commands, and the front panel key are identical.
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MKCONT

Marker Continue

MKCONT ‘

The MKCONT command resumes the sweep after the execution of a MKSTOP command. Execute MKCONT
after MKSTOP.

OUTPUT 718;“MKCONT;”
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MKD

Marker Delta

(M3) .

DELTA MARKER
»— FREQUENCY —

()

QOOOB

b0

Item Description/Default Range Restriction ‘
REAL Selects delta marker frequency. Default units is
Hz.

The MKD command computes the frequency and amplitude difference of the active marker and a special marker,
called the delta or differential marker. These values are displayed in the display readout.

Differential value = active marker frequency — delta marker frequency
Differential value = active marker amplitude — delta marker amplitude
If a delta marker is not on screen, MKD places one at the specified frequency, or at the right side of the CRT. If an

active marker is not on screen, MKD positions an active marker at center screen. (The active marker is the number
1 marker, unless otherwise specified with the MKACT command.)

OUTPUT 718;“MKD 120MZ;”

The MKD command function is identical with that of the M3 command, and similar to that of the front panel E] §
®
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(Continued) MKD

When queried(?), MKD returns the frequency difference between the delta and active markers. The frequency
difference is returned as a real number, followed by a carriage-return/line-feed (ASCII codes 13, 10). The
end-or-identify state (EOIj is asserted with line feed.
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MKF

Marker Frequency
i D1 (L))
(D
Item Description/Default Range Restriction
REAL Represents marker frequency. Marker frequency limited to

frequency range of spectrum
analyzer display.

Default value for units is Hz. ‘

The MKF command specifies the frequency value of the active marker.

OUTPUT 718;“MKF 100MZ;”

When queried (?), MKF returns the active marker frequency as a real number followed by a
carriage-return/line-feed (ASCII codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.
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MKFC

Marker Frequency Count

@@0

The MKFC command counts the marker frequency. Use this command to measure a signal frequency with greater
accuracy. Measurement accuracy is determined by the MKFCR or KS= command.

Before executing MKFC, position an active marker 20 dB above the noise floor, or in the upper six major divisions
of the graticule. Otherwise, the measurement may be inaccurate. The message “CNTR” blinks if MKFC is exe-

cuted and the active marker is in the lower four divisions.

The functions of the MKFC command and front panel key are identical. (See also MC1 and MC@.)

OUTPUT 718;“MKFC ON;”
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MKFCR

Marker Frequency Counter Resolution

(KS=)
G (i H-@H-0)
(-
Item Description/Default Range Restriction
REAL Default is @ Hz.

The MKFCR command specifies the number of significant digits in the marker frequency readout, for spans of 2

MHz or less. Execute MC1 or MKFC before executing MKFCR.

OUTPUT 718;“MKFC MKFCR 100HZ;”

When queried (?), MKFCR returns the resolution value as a real number followed by a carriage-return/line-feed

(ASClI codes 13, 10). The end-or-identify state (EO]) is asserted with line feed.

The counter resolution can be set between 1 Hz and 100 kHz to obtain the following marker frequency resolutions:

Counter Resolution Readout for 100 MHz Signal
100 kHz 100.0 MHz
10 kHz 100.00 MHz
1 kHz 100.000 MHz
100 Hz 100.0000 MHz
10 Hz 100.00000 MHz
1Hz 100.000000 MHz
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(Continued) MKFCR

Counter resolution values entered in values other than specified above, such as 25 Hz and 326 kHz, are rounded
to the closest power-of-ten value. For example, a counter resolution entry of 25 Hz is entered as 10 Hz.

The resolution of the counter frequency remains fixed until the resolution is changed again or until an instrument
preset (IP).

The functions of the MKFCR and KS = commands are identical. See MKFC or MC1.
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MKMIN

Marker Minimum

The MKMIN command moves the active marker to the minimum value detected.

OUTPUT 718;“MKMIN;”
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MKN

Marker Normal
(M2)

MARKER
r— FREQUENCY —

MZ

OOG

DN

(017

Item Description/Default Range Restriction

REAL Default value for units is Hz.

The MKN command moves the active marker to the marker frequency. If the active marker is not declared with
MKACT, the active marker numberis 1.

OUTPUT 718;“MKN;”

The functions of the MKN and M2 commands are identical.
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MKNOISE

Marker Noise

(KSM) ‘
() '. ()
@

The MKNOISE command displays the RMS noise level at the marker. The RMS value is normalized to a 1 Hz
bandwidth.

10 OUTPUT 718;“IP;03;”

20 OUTPUT 718;“MKACT 1,”

30 OUTPUT 718;“MKF 1GZ;”

40 OUTPUT 718;“MKNOISE ON;"”
50 OUTPUT 718;“MKNOISE?;”
60 ENTER 718;A$

70 PRINTA$

80 END

When queried (?), MKNOISE returns ON or OFF, followed by a carriage-return/line-feed (ASCII codes 13, 10). .
The end-or-identify state (EOI) is asserted with line feed. b

The functions of the MKNOISE and KSM commands are identical.
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MKOFF
Marker Off

The MKOFF command turns off either the active or all markers displayed on the CRT. Up to four markers can be
displayed at one time.

OUTPUT 718;“MKOFF;”
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MKP

Marker Position

Co D {0

L___.@—.

Item Description/Default Range Restriction

INTEGER 1 to 1001

The MKP command specifies the marker position horizontally, in display units.

The program line below positions the marker at the first major graticule line.
OUTPUT 718;“MKP 100;”

When queried (?), MKP returns the active marker frequency as a real number followed by a carriage-return/line-
feed (ASCII codes 13, 10). The end-or-identify state (EOI) state is asserted with line feed.
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MKPAUSE

Marker Pause
DELAY
~—PERIOD —~
( MKPAUSE ) 9 [ roal |
Item Description/Default Range Restriction

REAL Delay time in seconds. 0 to 1000 seconds.

The MKPAUSE command pauses the sweep at the active marker for the duration of the delay period.

OUTPUT 718;“MKPAUSE 100;”

When queried (?), MKPAUSE returns the value of the delay period as a real number followed by a
carriage-return/line-feed (ASClI codes 13, 10). The end-or-identify state (EOI) is asserted with line feed.

To turn pause off, turn off markers.
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MKPK

Marker Peak

MKPK

POOO

The MKPK command positions on the active marker on signal peaks.
OUTPUT 718;“MKPK NR;”
Executing MKPK HI, or simply MKPK, positions the active marker at the highest signal detected.
If an active marker is onscreen, NH, NR, and NL move the marker accordingly:
Specifying NH moves the active marker to the next signal peak of lower amplitude.
Specifying NR moves the active marker to the next signal peak of higher frequency.
Specifying NL moves the active marker to the next signal peak of lower frequency.

(See also E1.)
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MKPX

Marker Peak Excursion

(serey(5)

The MKPX command specifies the minimum signal excursion for the analyzer internal signal-identification routine.
The default value is 6 dB. In this case, any signal with an excursion of less than 6 dB on either side is not identified.
If MKPK HI (peak search) were executed on such a signal, the analyzer would not place a marker at the signal

peak.

OUTPUT 718;“MKPX 8dB;"”
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MKREAD

Marker Readout

MKREAD '@—

RELOO®

The MKREAD command selects the type of active trace information displayed by the analyzer marker readout:
marker frequency, period, sweep time, inverse sweep time, or fast fourier transform readout.

When queried (?), MKREAD returns the marker readout type, followed by carriage-return/line-feed (ASCII codes
13, 10). The end-or-identify state (EOI) is asserted with line feed. The program prints “FFT” on the computer
screen.

10 OUTPUT 718;“MKREAD FFT,”
20 OUTPUT 718;“MKREAD?;”

30 ENTER 718;A$

40 PRINTA$

50 END
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MKRL

Marker to Reference Level

(E4)

i -0

The MKRL command moves the active marker to the reference level.

OUTPUT 718;“MKRL;"”

The functions of the MKRL and E4 commands, and the front panel key are identical.
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MKSP

Marker Span
(KSO)

w5t (7))

The MKSP command operates only when the delta marker is on. (See MKD or M3.) When the delta marker is on
and MKSP is executed, the delta marker and active marker determine the start and stop frequencies. The left
marker specifies start frequency, and the right marker specifies stop frequency. If marker delta is off, there is no
operation.

OUTPUT 718;‘MKSP;”

The functions of the MKSP and KSO commands are identical.

240 Programming



MKSS

Delta Marker Step Size
(E3)

The MKSS command establishes the center frequency step size as the frequency difference between the delta and
active markers. (See M3 or MKD.)

OUTPUT 718;“MKSS;”

The functions of the MKSS and E3 commands are identical.
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MKSTOP

Marker Stop
(KSu)

MKSTOP o

The MKSTOP command stops the sweep at the active marker. (See also KSu.)

OUTPUT 718;“MXSTOP;”

242 Programming



MKTRACE

OXORO),

E—e

MKTRACE

Marker Trace

The MKTRACE command moves the active marker to a corresponding position in trace A, B, or C.

OUTPUT 718;“MKTRACE TRB;”
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MKTRACK

Marker Track

D O TOrC

The MKTRACK command keeps the active marker at the center of the display. To keep a drifting signal at center
screen, place the active marker at the desired signal before executing MKTRACK. (See MT1 and MTQ. Also see

key in Section I.)

OUTPUT 718;“MKTRACK ON;”
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MKTYPE

Marker Type

MKTYPE

L

The MKTYPE command specifies the kind of marker.

Specifying MKTYPE AMP allows markers to be positioned according to amplitude, as shown in the line below,
which positions a marker on a signal response at the -3 dBm level.

OUTPUT 718;“TS; MKTYPE AMP; MKA-3;”
The program line below returns the 3-dB bandwidth to the controller.

10 OUTPUT 718;“TS;MKPK HI; MKD;”
20 OUTPUT 718;“MKTYPE AMP;MKA-3;”
30 OUTPUT 718;“ MKD; MF?”

40 END

Line 10 executes a sweep, places a reference marker at the signal peak, and enables the delta marker mode.

Line 20 searches for an amplitude that is 3 dB below the reference marker at the signal peak, because the delta
marker mode is active.

The MKD in line 30 establishes the marker that is 3 dB below the peak as the new reference marker. However,
since the amplitude and reference markers cannot occupy the same position, the analyzer searches again for an
amplitude 3 dB below the signal peak and places another marker there. The MF? command returns the frequency
difference between the markers.

Specifying MKTYPE PSN allows markers to be positioned according to a horizontal position in display units. The
program line below positions a marker on the third major graticule.

OUTPUT 718;“MKTYPE PSN; MKP 300;”

Specifying MKTYPE FIXED allows a marker to be placed at any fixed point on the CRT.
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ML

Mixer Level

(KS,) ‘

The ML command specifies the maximum signal level that is applied to the input mixer for a signal that is equal to
or below the reference level.

The effective mixer level is equal to the reference level minus the input attenuator setting. When ML is activated, .
the effective mixer level can be set from — 10 dBm* to —70 dBm in 10 dB steps. Instrument preset (IP) selects
—10dBm.

The program line below sets the mixer level to —40 dBm.
OUTPUT 718;“ML — 40DM,;”

As the reference level is changed, the coupled input attenuator automatically changes to limit the maximum signal
at the mixer input to -40 dBm for signals less that or equal to the reference level.

The functions of the ML and KS, commands, and the keys are identical. See also AT.

*

In the extended reference level range, the effective mixer level can be set to 0 dBm.
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MOV

Move

»~ DESTINATION —~ ,—~ OPERAND —

MOV @ .Q

‘

p9¢

trace trace
label label
variable variable
identifier [* ™ identifier
numeric
™ data fieid "
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—Z7 and _
TRDEEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

The MOV command moves the operand to the destination.

The operand and destination may be of different length: the trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length, and a variable identifier or numeric data field is 1 element long. When
the operand is longer than the destination, it is truncated to fit. When the operand is shorter than the destination,
the last element is repeated to fill the destination.
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MPY

Multiply
~~ DESTINATION ~ »~ OPERAND 1 ~ ~~ OPERAND 2 —~
DB OT OO OO
trace trace trace
label label label
variable variable varishle
identifier [© ™ 1dentifier [ ™1 1dentifier [
numeric numeric
1 data field ™ data fleld[™
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User=defined label declared in AA—ZZ and _
TRDEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.
Alpha character. Measurement-variable
identifier, such as CF or MA.
Trace element, such as TRA[10].
NUMERIC DATA Real
FIELD

The MPY command multiples the operands, point by point, and places the result(s) in the destination.

The operands and destination may be of different length: the trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length; and a variable identifier or numeric data field is 1 element long. When
operands are of different lengths, the last element of the shorter operand is repeated and multiplied with the
remaining elements of the longer element. When the operands are longer than the destination, they are truncated

to fit.
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(Continued) MPY

The results and operands of trace math are truncated if they are not within certain limits. If operating on traces A,
B, or C, results must be within 1023. If operating on user-defined traces, results must be within 32,767.

OUTPUT 718;“MPY TRA,TRC,TRB;”
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MRD

Memory Read Word
ANALYZER
MEMORY
~—~ ADDRESS —~
o +(sp) ()
~ Item Description/Default Range Restriction
INTEGER ASCII decimal number representing analyzer Must be even.
memory address.

The MRD command reads two bytes, starting at the indicated spectrum analyzer memory address, and returns the
word to the controller.
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MRDB

Memory Read Byte
ANALYZER
MEMORY
~— ADDRESS —~
(s )=(s7) ()
Item Description/Default Range Restriction

INTEGER ASCII decimal number representing analyzer
memory address.

The MRDB command reads the 8-bit byte at the analyzer memory address, and returns the byte to the controller,
as ASClI code.
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MT9

Marker Track Off

MTQ

The MT@ command disables the marker tracking mode. (See MKTRACK and MT1. Also see key in Section
L)

OUTPUT 718;“MT@;”
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MT1

Marker Track On

-0

The MT1 command keeps the active marker at the center of the display. To keep a drifting signal at center screen,
place the active marker at the desired signal before executing MT1. (See MKTRACK and MT@. Also see key
in Section [.)

OUTPUT 718;“MT1;”
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MWR

Memory Write Word
ANALYZER
MEMORY
~— ADDRESS — —MESSAGE —~
(Cown_=(sr) (Orfintese ()

ltem Description/Default Range Restriction
INTEGER ASCII decimal number representing analyzer Must be even number.

memory address.
INTEGER ASCII decimal number indicating number of

bytes to read.

The MWR command writes a two-byte message to spectrum analyzer memory, starting at the indicated address.
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MWRB

Memory Write Byte
ANALYZER
MEMORY
~— ADDRESS — —MESSAGE —~
(Cwwme_)=(s7) () ()
Item Description/Default Range Restriction

INTEGER ASCII decimal number representing analyzer
memory address.

INTEGER ASCII decimal number representing one 8-bit
byte.

The MWRB command writes a one-byte message to a memory address in the analyzer.
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MXM

Maximum

~~ DESTINATION ~ »—~ OPERAND 1 ~

-0

.

.@.

P14
b1

trace trace
iabel label
variable variable
identifier [ ™ identifier
numeric
| data field [

»~ OPERAND 2 ~

trace
label

variable ||
identifier

1

el Numeric
data field

]

[tem Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand __
TRDEEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.
Alpha character. Measurement-variable
identifier, such as CF or MA.
Trace element, such as TRA[10].
NUMERIC DATA Real
FIELD

The MXM command compares operand 1 and operand 2, point by point, sending the greater value of each

comparison to the destination.

If one of the operands is a single value, it acts as a threshold, and all values equal to or greater than the threshold

pass to the destination.

The operands and destination may be of different length. However, the destination must be as long as the largest
operand. The trace operands (TRA, TRB, and TRC, and trace label) range from 1 to 1008 elements in length,

and a variable identifier or numeric data field is 1 element long.
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(Continued) MXM

. ‘ The operands are truncated if they are not within certain limits. The limit for operands other than trace A, B, or C,
is 32,767.

OUTPUT 718;“MXM TRA,TRC,TRB;”
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MXMH

Maximum Hold

The MXMH command updates each trace element with the maximum level detected, while the trace is active and
displayed. The functions of the MXMH and A2 commands, and front panel key are identical.
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M1
Marker Off

'\

The M1 command blanks any markers present on the CRT. (See also M2, MKOFF, and MKN.)

OUTPUT 718;“M1;”
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M2

Marker Normal

(MKN)
——MARKER FREQUENCY —
CE Dm0
(-
ltem Description/Default Range Restriction
Real Default value for units is Hz.

The M2 command moves the active marker to the marker frequency. If the active marker is not declared with
MKACT, the active marker number is 1.

OUTPUT 718;“MR;”

The functions of the M2 and MKN commands are identical.
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M3

Delta Marker
(MKD)
DELTA MARKER
r— FREQUENCY ————
()
Item Description/Default Range Restriction

REAL Selects delta marker frequency. Default value
for units is Hz.

The M3 command computes the frequency and amplitude difference of the active marker and a special marker,
called the delta or differential marker. These values are displayed in the display readout.

Differential value = active marker frequency — delta marker frequency

active marker amplitude — delta marker amplitude

Differential value

If a delta marker is not on screen, MKD places one at the specified frequency, or at the right side of the CRT. If an
active marker is not on screen, MKD positions an active marker at center screen. (The active marker is the number
1 marker, unless otherwise specified with the MKACT command.)
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M3 (Continued)

OUTPUT 718;“M3 120MZ;” ‘

The M3 command function is identical with that of the MKD command, and similar to that of the front panel @
key.
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M4

Marker Zoom

®PO®

upP

bos s

The M4 command activates a single marker at center frequency, the DATA knob changes the position of the
marker and the STEP keys change the frequency span and sets the center frequency equal to the marker frequen-
cy. The functions of the M4 command and the front panel Marker Mode key are identical.

Once a single marker is positioned anywhere on the display, executing the M4 command immediately positions
the marker at center frequency.

OUTPUT 718;“M4;”
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OL

Output Learn String

C o (5

The OL command transmits information to the controller that describes the state of the analyzer when the OL
command is executed. This information is called the learn string. The learn string can be sent from the controller
memory back to the analyzer to restore the analyzer to its original state.

A list of the learn string contents and coding, and the control settings restored when the learn string is sent to the
analyzer is provided in Appendix C. Note that the trace data and the state of some analyzer functions are not
contained in the learn string.

The learn string requires 80 bytes of storage space. The program below sends the value of the resolution band-
width to the controller.

10 DIM A$[(80]

20 PRINTERIS 701

30 |

40 OUTPUT 718;“0L;”

50 ENTER 718 USING “80A”;A$
60 Bandwidth = NUM(A$[R7,27))
70 PRINT SHIFT (Bandwidth,4)
80 !

90 END

Line 10: Dimensions enough storage to contain the 80-byte learn string.
Lines 40 to 50: Reads and stores the contents of the learn string.
Lines 60 to 70: Prints the numerical equivalent of bits 4 through 7 of byte 27.

When this program is run, the printer prints the code for the current bandwidth. The instrument state is not
affected. Interpreting the codes of some function values, such as resolution bandwidth, requires additional pro-
gram lines that equate these codes to specific function values.

Use OL command to return the state of most instrument functions to the controller simultaneously. Use a query (?)
to return the state of a single instrument function. Below, a query returns the value of the input attenuation to the
controller.

10 OUTPUT 718;“AT?;”
20 ENTER 718;N
30 END

The OL command and “?” do not alter the state of the spectrum analyzer, and for this reason, are the best way to
send the states of the analyzer functions to the controller. An analyzer state may be returned to the controller with
“OA”, but this sometimes necessitates changing the analyzer state. For example, the program below changes the
attenuation from the coupled state to the uncoupled state when the attenuation value is queried with OA.

10 OUTPUT 718;“AT; OA;”
20 ENTER 718;N
30 END

264 Programming

\.



ONEOS

On End of Sweep
,———— STRING DATA FIELD ———
string command string
( ONEOS ) delimiter [ list delimiter L'@»'_
,—— A-BLOCK DATA FIELD ———
list !
,——— |-BLOCK DATA FIELD ——
command
list
Item Description/Default Range Restriction
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
STRING Mark beginning and end of command string. "$B&'{:=\"V
DELIMITER End and beginning delimiters must be
identical.
COMMAND LIST Any spectrum analyzer command from this
section, except TS, ONSWP, or ONEOS.
LENGTH Two 8-bit bytes specifying length of command

list, in 8-bit bytes. The most significant byte is
first: MSB LSB.

At the end of the sweep, the ONEOS command executes the contents of the data field.

OUTPUT 718;“ONEOS” “CF 100MZ;" " "

When queried (?), ONEOS returns the command list.

Programming

265



ONSWP

On Sweep
»r—— STRING DATA FIELD —m
string command string
@ delimiter list [Tl delimiter ‘Q——
r—— A-BLOCK DATA FIELD ————
command
# A length List L—@.
r——— |-BLOCK DATA FIELD ——
i command
list
Item Description/Default Range Restriction
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
STRING Mark beginning and end of command string. 1"$ % &’ {: =\"
DELIMITER End and beginning delimiters must be
identical.
COMMAND LIST Any spectrum analyer command from this
section.
LENGTH Two 8-bit bytes specifying length of command
list, in 8-bit bytes. The most significant byte is
first: MSB LSB.

At the beginning of the sweep, the ONSWP command executes the command list.

OUTPUT 718;“ONSWP”“CF 100MZ;” "

When queried (?), ONSWP returns the command list.
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opP

Output Parameter

The OP command returns parameter values, P1 and P2, which represent the dimensions of the lower left, and
upper right analyzer display. The values returned represent X and Y in display units.

A typical response to OP is 0,0,1023,1023;
0, 0, 1023, 1023
/7 N\
P1X P1Y P2X P2Y

OUTPUT 718;“0P?;”
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oT

Output Trace Annotations

o (%)

The output annotations command sends 32 character-strings, each up to 64 characters long, to the controller.
These character strings contain all the CRT annotations except annotations written with the label command, LB,
the title mode, KSE, or the text command, TEXT. The controller must read all 32 strings to successfully execute
the command. The strings, listed below in the order they are sent, contain the following information:

String Readout

1 “BATTERY”

2 “CORR’D”

3 resolution bandwidth
4 video bandwidth

5 sweep time

6 attenuation

7 reference level

3 scale

9 trace detection

10 center frequency or start frequency
11 span or stop frequency
12 reference level offset
13 display line

14 threshold

15 marker frequency

16 marker amplitude

17 frequency offset

18 video averaging

19 title

20 “YTO UNLOCK”

21 “249 UNLOCK”

22 “275 UNLOCK”

23 “OVEN COLD”

24 “EXT REF”

25 “VTO UNCAL”

26 “YTO ERROR”

27 “MEAS UNCAL” ”*”
28 frequency diagnostics
29 “2ndL.O” “9” “Q”
30 “SRQ”

31 center frequency “STEP”
32 active function

The following program stores all the CRT annotations in the string array, A$:

10 DIM A$(32)[64]
20 PRINTER IS 701
30 |
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(Continued) O1

40 OUTPUT 718;“0T”
50 FORN=1TO32

60 ENTER 718;A$[N]

70 NEXTN P!
80 | (N)
90 FORN=1TO32

100 PRINT A$(N)

110 NEXT N

120 END

After turning line power on, an OT command and print routine print the following string array contents:

RES BW 3 MHz
VBW 3 MHz
SWP 500 msec
ATTEN 10dB
REF 0.0 dBm
10dB/

O 00~ O A WN

START 2.0 GHz
STOP 22.0 GHz

e o T S Sy S Gy VPO W S Y
SN OOk W RO

QW WNDNNNDNNDNNNDN =
N2 OOV, WD~ O O™

HP-IB ADRS:

All blank lines represent empty strings.
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01, 02,03,04

FORMAT STATEMENTS
Co ()

The spectrum analyzer outputs must be formatted appropriately for the controller and measurement requirements.
The spectrum analyzer transmits decimal or binary values, via the Hewlett-Packard Interface Bus (HP-IB), to a
controller or other HP-IB device, such as a printer. The decimal and binary values represent trace information or
instructions.

The format characteristics are summarized in the table below.

Output Example of Marker
Analyzer Output Format Amplitude. Marker is at — 10 dBm
Command reference level.

Sends trace information only as a decimal value in Hz, 03 —10.00
dB, dBm, volts, or seconds.

Sends trace amplitude and position information, or 01 1001

instruction word as decimal values ranging from ) to
4095:

) to 1023 represent positive, unblanked amplitudes
in display units.

1024 to 2047 are instruction words (analyzer
machine language).

2048 to 3071 represent positive, blanked amplitudes
in display units.

3072 to 4095 represent negative, blanked
amplitudes in display units.

Sends trace amplitude and position information, or 02 0000 XXXX XXKXKXXXX
instruction word as binary values in two 8-bit bytes, (3) (231)
sending the most significant bit first. The four most values @ to 4095

significant bits are zeroes.

Sends trace amplitude information only as binary value 04 XXXXXXXX
in one 8-bit byte, composed from the O2 output bytes: (250)
OO0OO0OXXXX XXXXXXXX 02 values @ to 255 (full scale)
11 ////7/
XXXXXXXX 04
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(Continued) O1, 02, 03, 04
O3 Format

The O3 format transmits trace amplitude information only, in measure units: Hz, dBm, dB, volts, or seconds. The
O3 format cannot transmit instruction words.

A carriage-return/line-feed (ASCII codes 13, 10) always follows any data output. The end-or-identify state (EOI)
is asserted with line feed.

Instrument preset (IP) automatically selects the O3 format.

01 Format

The O1 format transmits trace amplitude information as decimal values in display units. (See Chapter 4 in Section
I for a description of display units.)

Trace amplitude values can be positive and unblanked, positive and blanked, or negative and blanked. Positive,
unblanked values (@ to 1023) cover the visible amplitude range on the spectrum analyzer CRT.

Negative trace values (3072 to 4095) usually result from trace arithmetic, and are not displayed because they are
off (below) the screen. Negative values are represented by the 12-bit two's complement of the negative number,
that is, 4096 — |negative value|. For example, a — 300 values is an output of 3796.

4096 — |—300] = 3796
Positive, blanked values (2048 to 3071) are those responses immediately ahead of the updated, sweeping trace.
These values form the blank-ahead marker, and represent the amplitude responses of the previous sweep, plus

2048. Thus, they are off (above) the screen (See Appendix B.)

The O1 format also transmits instruction words as decimal values. See the Instruction and Data Word Summary in
Appendix B.

A carriage-return/line-feed (ASCII codes 13, 10) always follows any data output in the O1 format. The
end-or-identify state (EOI) is asserted with line feed.

02 Format

The O2 format transmits trace information or instruction words as two 8-bit binary numbers. The most significant
bit is sent first. The four most significant bits are always zeroes.

Most Significant Byte Least Significant Byte
0000XXXX XXXXXXXX
Refer to the Consolidated Coding table in Appendix B for instruction word information.
Note that the O2 format sends the same kind of information that the O1 format sends, except that OZ transmits

the information in binary numbers instead of decimal numbers. Also, the end of transmission is not marked by
carriage-return/line-feed (ASCII codes 13, 10} in the O2 format.
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01, 02, 03, 04 (Continued)
04 Format

The O4 format transmits trace amplitude information only as a binary number. The binary number is one 8-bit byte
composed from the bytes established with the O2 format,

0000 XXXX XXXXXXXX 02

1177771/
XXXXXXXX 04

The O4 output is the fastest way to transmit trace data from the spectrum analyzer to the HP-IB bus. However, sign
inforrnation is lost. Keep this in mind when transmitting delta marker information (MKD). The end of data trans-
mission is NOT marked by a carriage-return/line-feed.

Format Statements and the HP-IB Bus

The table below shows a transmission sequence on the HP-IB bus for each of the four formats. Each format is
transmitting the amplitude of a marker positioned at the — 10 dBm reference line.

Format 03 01 02 04
Byte NUM (—) NUM (“17) (3) (250)
Byte NUM (1) NUM (“@”) (231)

Byte NUM (@) NUM (“9”)

Byte NUM () NUM (“17)

Byte NUM (@) 13

Byte NUM @) 10

Carriage Return 13

Line Feed

(EOI asserted) 10

Though the spectrum analyzer transmits either binary or digital information on the HP-IB bus, a decimal number is
always returned to the controller display. This is illustrated in the program below, which reads the instruction word
1040 at display address @, the first memory location of trace A. The program reads the instruction word, using
each of the formats, and the DR command.

1  ASSIGN @SaTO 718

& PRINTERIS 701

4 OUTPUT @8a;“Al;82;TS;”
10 OUTPUT @8a;“DA @ 01 DR”
20 ENTER @8Sa;Drl

30 OUTPUT @Sa;” DA @ O2 DR”
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(Continued) O1, 02, O3, 04

40 ENTER @Sa USING “# W”:Dr2
‘ 50 OUTPUT @Sa;” DA @ 03 DR
~ 60 ENTER @Sa;Dr3
70 OUTPUT @Sa;” DA @ 04 DR”
80 ENTER @Sa USING “#,B”:Dr4
90 PRINT Drl,Drg,Dr3,Drd

100 END

Running the program above produces the following responses on the controller display. Note that all the responses
are decimal numbers. Also note that the O3 and 04 formats do not return the correct data. (As mentioned above,
03 and 04 do not fransmit instruction words.)

01 FORMAT response: 1040
02 FORMAT response: 1040

03 FORMAT response: — 200.8
04 FORMAT response: 4

Controller Formats

The format of the controller must be compatible with the output format of the analyzer.

Analyzer Format

Controller Format

Example Statement and

Requirements Analyzer Response
01 free field ENTER 718; PK_AMPLITUDE
Response: 1001
03 field size dependent on output, use free ENTER 718; PK_AMPLITUDE
field format Response: — 10.0
02 binary, read twice for each value ENTER 718 USING “# W~
Response: 1001
04 binary, read once for each value ENTER 718 USING “#,B”

Response: 250

NOTE

The Oin O1, 02, O3, and 04 is the letter O and not the number zero.

Programming

273



PA

Plot Absolute
~X POSITION~ Y POSITION —
) ()
AN
Item Description/Default Range Restriction
INTEGER Represents x,y coordinates of vector P— 1022
endpoint(s), in display units.

The PA command specifies in display units a vector location on the CRT relative to display reference coordinates
0,0. (See also display size commands D1, D2, and D3.) The vector is drawn on the CRT if the pen-down (PD)
command is in effect. If the pen-up (PU) command is in effect, the vector does not appear of the CRT. A sample
program using the PA command is shown below.

10
[0
30
40
50
60

Line 20:
Line 30:

Line 40:

Line 50:

ASSIGN @Sa TO 718
OUTPUT @8Sa,;“IP;A4;KSm;KSo;"”

OUTPUT @Sa;“DR;PU;” .
OUTPUT @8a;“PA 700,500;PD 900,500;" .
OUTPUT @8$a;*“900,300,700,300,700,500;”

END

Presets the analyzer and clears the display.

Specifies the full CRT display size. The pen-up command prevents the initial vector (to point
700,500) from being drawn.

Specifies the starting point of the rectangle to be drawn by the program (coordinates 700,500).
The PD (pen-down) command causes a vector to be drawn on the CRT from the starting point
coordinates to the next set of coordinates (900,500) specified in the program.

Plots the remainder of the rectangle on the CRT. The pen-down command remains in effect.

=
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PD

Pen Down

X Y
~ COORD INATE —~ _~ COORDINATE —~

G ORI @R @)

.
AN
Item Description/Default Range Restriction
INTEGER Represents x,y coordinates of vector #—1022
endpoint(s}, in display units.

The PD command draws one or more vectors on the analyzer screen. The PA command, plot absolute, may be
used to mark the starting point of the vector.

10
20
30
40
50
60

Line 20:
Line 30:

Line 40:

Line 50:

ASSIGN @Sato 718

OUTPUT @8a; “IP;A4;KSm;KSo;”
OUTPUT @8Sa,;“D3;PU;”

OUTPUT @8a;‘“PA 300, B00;PD 450, 250;”
OUTPUT @8a;*“150,250,300,500;”

END

Presets the instrument and clears the display.
Specifies the expanded CRT display size. The pen-up command ensures that the initial vector to

point (300,500) is not drawn.
Plot absolute command and the starting point of the triangle. The following pen-down command

draws the vector from (300,500) to (450,250).
Plots the remainder of the triangle on the CRT. The pen-down condition is still in effect.
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PDA

Probability Distribution in Amplitude

RESOLUTION
~DESTINATION ~ ~— SOURCE — ~ PARAMETER ~

m sp trace | /" trace roal
label v fabel '

TT:
T

ltem Description/Default Range Restriction
REAL Default is dBm.
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _

TRDEF statement. 2— 12 characters required.

The PDA command loads the destination trace according to the pattern of amplitude values in the source trace.
Thus, the destination trace represents the amplitude probability function of the source trace.

The assumption is that the source trace is taken from the display. Hence, the values of the source trace are in dBm
(or dBmV or dBuV) when the display is in the log mode, or in display units when the display is in the linear mode.
The resolution parameter determines how the screen is divided vertically to create the probability function.

If the display is in the 10 dB/div log mode and the resolution parameter is specified as 5, then the screen is divided
into twenty 5-dB increments. Each value of the source trace is tested in turn and the appropriate element of the
destination trace is incremented by one. For example, if the first point of the source trace is 12 dB below the
reference level (and thus falls in the eighteenth 5-dB increment from the bottom of the screen), then the 18th
element of the destination trace is incremented. Note that the destination trace must have an appropriate number
of points (in this case, 20).

If the display mode is linear, then the resolution parameter divides the screen into increments that are a percentage
of the total number of display units within the graticule (1000). For example, if the resolution parameter is 5, the
screen is divided into twenty 50-display-unit increments (5% of 1000 is 50). Otherwise, the procedure is the same
as above.

The data need not be taken from the screen. PDA can be used on an array of calculated data. However, the
resolution parameter must be chosen as if the data were in display units. For example, if the array values vary from
0 to 200, and you want to divide it into twenty increments (1 —10, 11— 20, 21— 30, etc.), then the resolution
parameter must be 1.0 (1.0% of 1000 is 10).
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PDF

Probability Distribution in Frequency

~DESTINATION~ .~ SOURCE ~

trace
o (st 1ids ‘ﬁ‘

ltem Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—Z7 and __
TRDEF statement. 2— 12 characters required.

When the PDF command is executed, elements of the source trace that are above the threshold value cause
corresponding elements in the destination trace to be increased in amplitude by one display unit. The threshold
value may be specified by the TH command. Otherwise, its default value is nine major divisions below the
reference level.

OUTPUT 718;“TRDEF S_AMPLE,50;”
OUTPUT 718;“PDF S__AMPLE,TRA;”
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PEAKS

Peaks
~DESTINATION~ ~— SOURCE —
trac J N trace )
SP labe! : label ' AMP ;
Item Description/Defauli Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand
TRDEF statement. 2— 12 characters required.

The PEAKS command sorts signal peaks by frequency or amplitude. PEAKS sorts the source trace and sends
sorted results to the destination trace.

10 OUTPUT 718;“IR;”

20 OUTPUT 718;“TRDEF FREQ;”

30 OUTPUT 718;“TS;MOV FREQ,TRA;”

40 OUTPUT 718;“PEAKS TRC,FREQ,FRQ;”
50 END

When sorting by frequency, PEAKS first computes, in display units, the horizontal position of all peaks. These
values are consecutively loaded into the destination trace, the lowest value occupying the first element. Thus,
signal horizontal positions, from low to high, determine the amplitude of the destination trace from left to right. To
obtain results in frequency units, scale the destination trace from display units to frequency units using either the
center frequency and frequency span, or the start and stop frequencies.

When sorting by amplitude, PEAKS first computes the amplitudes of all peaks in the source trace. The horizontal
position corresponding to each signal peak is loaded, in display units, into the destination trace. The horizontal
position corresponding to the signal with the highest amplitude is loaded into the first element of the destination
trace. The horizontal position corresponding to the signal with the second highest amplitude is loaded into the
second element of the destination trace, and so on. It is in this manner that the horizontal positions corresponding
to signals ranging from the highest amplitude to the lowest amplitude determine, from left to right, the amplitude of
the destination trace.

PEAKS only sorts signals that are above the threshold value; to change the threshold, use the TH command
before PEAKS is executed.

If necessary, the last sorted value is repeated to fill remaining elements of the destination trace.
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(Continued) PEAKS

PEAKS also returns the number of signal peaks found. To access this value, execute

ENTER 718;N
PRINT N

after line 40 of the example program.

To access the data in the destination trace once PEAKS is executed, move the indexed trace data into a variable
and display the variable on the screen, or return it to the controller by querying the variable. The following
program example displays the first value of the destination trace, TRC, on the analyzer screen at the analyzer’s
current pen location.

10 OUTPUT 718;“VARDEF FIRST,0;”
20 OUTPUT 718;“MOV FIRST,TRC[1];"”
30 OUTPUT 718;“DSPLY FIRST,4.58;”
40 END
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PLOT

Plot
(se Lo oo = Ol )=far ()
Item Description/Default Range Restriction
P1X Plotter-dependent values that specify lower left Plotter dependent
P1Y plotter dimension.
P2X Plotter-dependent values that specify upper Plotter dependent
P2Y right plotter dimension.

The trace data, graticule, and annotation of the analyzer’s screen can be directly transferred via HP-IB to a Hewlett-
Packard plotter such as the 7245A /B, 7240A, 74704, 9872C, or 7550 using the PLOT command.

Before executing a program, set the HP-IB on the plotter to address 5:

B BB
Al g

4+1=5
N
ADDRESS

If the address switch on the plotter cannot be located, refer to the plotter’s operation manual.

When using the PLOT command, the scaling points (P1x, Ply; P2x, P2y) must be specified. These scaling points
specify the x,y coordinates which determine the size of the plot. (For more scaling point information, refer to the
plotter’s operation manual.)

a5
¥ |

%40/\/ ﬂ _______
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PR

Plot Relative
X Y
~~ COORDINATE —~ _~ COORDINATE —~
C e ) Linteger () -(:)
O
N
Item Description/Default Range Restriction

INTEGER Represents CRT beam x and y coordinates, in #—1022
display units, relative to the last beam position.

The PR command specifies a plot location on the CRT relative to the last plot point coordinates. Vector coordinate
sets (x,y pairs) following the PR command can be either positive or negative, depending on the direction the
individual vectors are to be drawn. PU (pen-up) and PD (pen-down) commands tell the analyzer to draw or not
draw the vectors on the CRT display.

A typical use of the PR command is shown in the sample program below.

10 ASSIGN @8a TO 718

20 OUTPUT @8a;“IP;A4;KSm;KSo0;”
30 FOR X =200 TO 600 STEP 200
40 OUTPUT @Sa;“PUPA”,X,1,1*X
50 GOSUB Rectangle

60 NEXTX

70 STOP

80 Rectangle: !

90 OUTPUT @8a;PD PR 300,0,0— 200,— 300,0,0,200”
100 RETURN

110 END

Line 20: Presets the analyzer and clears the display.

Line 40: PA (plot absolute) command defines the starting point for the three rectangles to be drawn on the
CRT display.

Line 90: PD (pen-down) command tells the analyzer to display the vectors drawn in accordance with the
vector coordinates (x,y pairs) that follow the PR command. Vectors are then drawn to the four
corners of the current rectangle.
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PS

Skip Page

The PS command causes the address pointer to skip over the addresses in the remaining portion of the display

memory page in use, and go to the first address at the beginning of the next display memory page. Display control
work 1056 (DW 1056) can be substituted for the PS command.

If PS is executed when the address pointer is at an address in the fourth and last page (Trace C) of display memory,
the pointer skips to address @ in page 1. Because the program does not wait for a new refresh cycle* to begin
before executing the next instruction, the skip may cause an increase in trace intensity as new data is written over
the old. Increased trace intensity occurs only when the time span of the program is less than the default refresh
rate. End-of-display control instruction word 1028 in the trace C page normally makes sure a refresh cycle occurs.

A typical use of the PS command is shown in the sample program below.
10 ASSIGN @Sato718

20 OUTPUT @8a;“IP; SQ; TS; DA100; PS;”
30 END

In the sample program above, the analyzer is preset (IP), put in the single-sweep mode (S1), instructed to take a ‘
single sweep (TS), and then, from address 100 (DA100) in display memory page 1 (trace A), skip over (PS) the .
remainder of the page 1 addresses to the first address in display memory page 2 (trace B).

{See Appendix B.)

{Refresh means to update the display from the display memory. Refresh cycles occur at a rate of approximately 50 Hz. ‘
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PU

Pen-up

The PU command blanks the CRT beam to prevent plot vectors from being displayed on the CRT.

A typical use of the PU command is shown in the sample program below.

10 ASSIGN @8aTO 718

20 OUTPUT @8a;"IP; A4; KSm; KSo;”

30 OUTPUT @8a;*“DR; PU;”

40 OUTPUT @8Sa;*“PA 700,500 PD 900,500
50 OUTPUT @3Sa;“900,300,700,300,700,500”
60 END

Line 20: Presets the instrument and clears the display.

Line 30: Specifies display size D2 and, with the PU command, instructs the analyzer not to display the
vector to the initial point specified by x,y coordinates 900,500.

Line 40: PA (plot absolute) command establishes the starting point of the rectangle to be drawn on the
CRT. The following PD (pen-down) command instructs the analyzer to display the vector to
coordinates 700,500.

Line 50: Plots and displays the remainder of the rectangle on the CRT.
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PWRBW

Power Bandwidth
PERCENT OF .
~TOTAL POWER~ -
trace
SP | abe | ’O’@’@
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _
TRDEEF statement. 2— 12 characters required.
REAL #to 100

The PWRBW command first computes the combined power of all signal responses contained in a trace array. The
command then computes the bandwidth equal to a percentage of the total power, and returns this value to the

controller. .

For example, if the percent of total power is specified as 100%, the power bandwidth equals the frequency range
of the CRT display, which is 100 MHz if the frequency span per division is 10 MHz. If 50% is specified, trace
elements are eliminated from either end of the array until the combined power of the remaining signal responses
equals half of the original power computed. The frequency span of these remaining trace elements is the power
bandwidth returned to the controller.

The following example computes the power bandwidth of a trace, and returns 99% of the total power.

10 OUTPUT 718;“VARDEF{P_BW]0;"

20 OUTPUT 718;“MOV P__BW,PWRBW TRA,99.0;”

30 OUTPUT 718;“DIV P__BW,P__BW,1E6;”

40 OUTPUT 718;“D2;EM;PU;PA380,1000;”

45 OUTPUT 718;“TEXT @99% POWER BANDWIDTH = @;DSPLY P__BW,6.3;”
46 OUTPUT 718;“TEXT @ MHZ@;HD;”

50 END
Line 10: Define a variable, P_BW, to store the power bandwidth.
Line 20: Find the power bandwidth and move it into P__BW.
Line 30: Convert P__BW to MHz.
Line 40: Set display size to D2, erase trace C memory (which sets the display address to 3072),
and set pen position to x =380, y = 1000.
Lines 45 and 46: Wirite the results on the analyzer screen. .

==

284 Programming



RB

Resolution Bandwidth

:
5
:
®
5

bos bodTs

The RB command specifies the resolution bandwidth. Available bandwidths are 10 Hz, 30 Hz, 300 Hz, 1 kHz, 3
kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, and 3 MHz. The resolution bandwidths, video bandwidths, and sweep
time are normally coupled. Executing RB decouples them. Execute CR to reestablish coupling.

OUTPUT 718;“RB 1KZ;”

The execution of the RB command, and the key is identical.
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RC

Recall Last State

(RCLS)
(. re efdiqit f-@
Item Description/Default Range Restriction
DIGIT Specifies analyzer register. 1 through 9

The RC command recalls registers containing a set of instrument states. Registers one through six are reserved for
the user, and contain instrument states {such as front panel configuration) sorted with the SAVES or SV com-
mands.

Register 7 is a special register that contains the instrument state prior to the last instrument preset (IP) or single
function change. Use the contents of register 7 to recover from inadvertent entries:

OUTPUT 718;“RC7;”
Registers 8 and 9 recall factory-selected control settings for calibration purposes.

The functions of the RCLS and RC commands, and front-panel key are identical. (Also see SAVES or SV) '
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RCLS

Recall State Register

(] -
(L)

Item Description/Default Range Restriction

DIGIT Specifies analyzer register. 1 through 9

The RCLS command recalls registers containing a set of instrument states. Registers one through six are reserved

for the user, and contain instrument states (such as front panel configuration) stored with the SAVES or SV
commands.

Register 7 is a special register that contains the instrument state prior to the last instrument preset (IP) or single
function change. Use the contents of register 7 to recover from inadvertent entries:

OUTPUT 718; “RCLS 7;”
Register 8 and 9 recall factory-selected control settings for calibration purposes.

‘> The functions of the RCLS and RC commands, and front-panel key are identical. (Also see SAVES or SV))
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REPEAT UNTIL

CONDITION
Crereat (s ) opmar? e (a7 e,
NUMER 1 C ,@. NUMER IC
DATA FIELD DATA FIELD
Item Description/Default Range Restriction
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. Do not follow 2— 12 characters required.
identifier with semicolon. :
Alpha character. Measuremenf-vériable
identifier, such as CF or MA. Do not follow
identifier with semicolon.
Trace element, such as TRA[10]. ‘
NUMERIC DATA Real
FIELD
COMMAND LIST Any commands from this remote section.

REPEAT and UNTIL commands form a looping construct: The command list is repeated until condition is true.

The following program lowers any off-screen signal.

10
20
30
40
50
60

OUTPUT 718;“S2;TS;E1;”

OUTPUT 718;“IF MA,GT,RL THEN"
OUTPUT 718;“REPEAT RL UP;TS;E1;
OUTPUT 718;“UNTIL MA,LE RL "
OUTPUT 718;“ENDIF 82;” ” ”

END
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(Continued) REPEAT UNTIL

Use the FUNCDEF command to nest a REPEAT UNTIL command within another REPEAT UNTIL looping
. construct. The program below defines “C_LOP” as a looping construct in lines 30 through 60. The construct is
then nested into the REPEAT UNTIL command in line 80.

10 OUTPUT 718;“SNGLS;”

20 OUTPUT 718;“VARDEF COUNT,@;VARDEF SCORE,3;”
30 OUTPUT 718;“FUNCDEF C_LOER,” " ”

40 OUTPUT 718;“REPEAT TS;”

50 OUTPUT 718;“ADD COUNT,COUNT,1;"”

60 OUTPUT 718;“UNTIL COUNT,EQ,3;” " ”

70 OUTPUT 718;“REPEAT,;”

80 OUTPUT 718;“C_LOP;”

90 OUTPUT 718;“ADD SCORE,SCORE,1;”

100 OUTPUT 718;“UNTIL SCORE,EQ,4;”

The program below does not work because the REPEAT UNTIL commands are nested without the use of the
FUNCDEF command.

10 OUTPUT 718;“SNGLS;”
20 OUTPUT 718;“VARDEF COUNT,?;VARDEF SCORE,@;”
30 OUTPUT 718;“REPEAT;”
40 OUTPUT 718;“REPEAT;”
50 OUTPUT 718;“TS;”
60 OUTPUT 718;“ADD COUNT,COUNT,1;”
70 OUTPUT 718;“UNTIL COUNT,EQ,3;”
80 OUTPUT 718;“ADD SCORE,SCORE,1;”
’ 90 OUTPUT 718;“UNTIL SCORE,EQ,4;”
100 END
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REV

Revision

w0

The REV command returns the firmware revision number and HP date code.

OUTPUT 718;“REV;”
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RL

Reference Level

bosdbsns

The RL command specifies the amplitude value of the top CRT graticule line, which is called the reference level.
The reference level can be specified from — 89.9 dBm to + 30 dBm with 0.1 dB resolution.

The reference level and input attenuator are coupled to prevent gain compression. Any signals with peaks at or
below the reference level are not affected by gain compression.

The reference level range can be extended from — 129.9 dBm to + 60 dBm with the KSI command. When the
reference level range is extended, and the mixer level commands, KSI or ML, are used to change the threshold of
the mixer input to values greater than — 10 dBm, signals on the spectrum analyzer screen may be affected by gain
compression. (See AT and ML..)

OUTPUT 718;“RL -10DM;”

The functions of the RL. command and the key are identical.
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RMS

Root Mean Square

trace .
RMS sP Labo =O

T

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _
TRDEEF statement. 2— 12 characters required.

The RMS command returns the RMS value of the trace, in display units. Note that the value must be moved into a
variable to be accessed.

OUTPUT 718;“VARDEF DESTINATION, @;” .
OUTPUT 718;“MOV DESTINATION,RMS TRC;”
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ROFFSET

Reference Level Offset

‘ (KSZ)
-0

@gééé

item Description/Default Range Restriction

REAL , Default value for units is dBm (DM). +—300dB

‘ The ROFFSET command offsets all amplitude readouts on tlzwe CRT display without affecting the trace. The
functions of the ROFFSET command and the front panel keys are identical.

Once activated, the ROFFSET command displays the amplitude offset in the active function block. And, as long as
the offset is in effect while doing other functions, the offset is displayed to the left of the graticule.

Entering a zero with ROFFSET activated eliminates any amplitude offset.

OUTPUT 718;“ROFFSET -12DM;”

The functions of the ROFFSET and KSZ commands are identical.
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RQS

SRQ Mask
RQS
Item Description/Default Range Restriction
INTEGER Integer representing a bit mask for service #— 255
requests (SRQ).

The RQS command sets a bit mask for service requests (SRQ command).

On execution of a SRQ command, the analyzer logically ANDs the RQS mask with the binary equivalent of the
SRQ operand. When the result of this AND operation is a non-zero number, the analyzer sends a service request
to the HP-IB controller.

A query for the RQS command returns the RQS operand.

See also SRQ and Appendix D.
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R1
lllegal Command SRQ

The R1 command deactivates all analyzer service requests (SRQs) except SRQ140, the illegal-command service
request.

See Appendix D for more information on the R1 command.
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R2

End-of-Sweep SRQ
a0

The R2 command activates the end-of-sweep and illegal-command service requests.

See Appendix D for more information on the R2 command.
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The R3 command activates the hardware-broken and illega]=cbmmaﬁd.sérVice requests.

See Appendix D for more information on the R3 command.

R3

Hardware-Broken SRQ




R4

Units-Key-Pressed SRQ

The R4 command activates the units-key-pressed and illegal-command service requests.

See Appendix D for more information on the R4 command.
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SAVES

Save State
(SV)

NUMERIC DATA
~FIELD—~

(Cswves {(se)eLanan +(5 )

ftem Description/Default Range Restriction
DIGIT Specifies register for storage of instrument 1—6
states.

The SAVES command saves the current spectrum analyzer state in any of registers one through six. Register
contents are not affected by power loss, but previously saved data is erased when new data is saved in the same
register.

The functions of the SAVES and SV commands, and front-panel (=) key are identical.

OUTPUT 718;“SAVES 5;”
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SMOOTH

Smooth
211 1188 (. ymmber ot pornts ()
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEEF statement. 2— 12 characters required.
NUMBER OF Integer representing number of points for 1 < number of points < 39
POINTS running average. Must be odd number.

The SMOOTH command smooths the trace according to the number of points specified for the running average. ‘
Increasing the number of points increases smoothing.

OUTPUT 718;“SMOOTH TRA 23;”
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SNGLS

Single Sweep

SNGLS ’

The SNGLS command sets the analyzer to single sweep mode. Each time single sweep is pressed, one sweep is
initiated if the trigger and data entry conditions are met. The functions of the SNGLS and S2 commands, and
front-panel key are identical.

OUTPUT 718;“SNGLS;”
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SP

Frequency Span

:

QOOOE

bosdd

The SP command changes the total display frequency range symmetrically about the center frequency. The
frequency span readout displays the total display frequency range. Divide the readout by ten to determine the
frequency span per division.

Specifying # Hz enables zero span mode, which configures the analyzer as a fixed-tuned receiver.

The functions of the SP command and the front panel key are identical. Thus, if span width is coupled
to the resolution and video bandwidths, the bandwidths change with the span width t6 provide a predetermined
level of resolution and noise averaging. Likewise, sweep time changes to maintain a calibrated display, if coupled.
All of these functions are normally coupled, unless RB, VB, or ST have been executed. (See CR, CV, or CT))

OUTPUT 718;SP 10MZ;”
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(son_ J=(sp

~— DESTINATION —

- )

SQR

Square Root

trace
label

Pt

variable .| variable | |
identifier identifier
o
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared AA-ZZ and __
in TRDEF statement. 2-12 characters required.
VARIABLE IDENTIFIER Alpha character. User-defined label declared AA-ZZand __
in VARDEF statement. 2-12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA {10].

The SQR command computes the square root of the source trace amplitude, point-by-point. The results go to the

destination trace.

OUTPUT 718;“SQR TRC,TRB;”
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SRQ

User-defined SRQ
o () )
Item Description/Default Range Restriction
INTEGER Integer representing a service request. @— 255

The SRQ command sends a service request to the controller when the SRQ operand fits the mask specified with
the RQS command.

e B Y
On exécution of a SRQ command, the analyzer logically ANDs the RQS mask with the binary equivalent of the
SRQ operand. When the result of this AND operation is a non-zero number, the analyzer sends a service request
to the HP-IB controller.

See also RQS and Appendix D.

304 Programming



SS

Center Frequency Step Size

Css o H-mH-()

POOOV

bos g

Item Description/Default Range Restriction

REAL Default is Hz.

The SS command specifies center frequency step size, and is the same function as the key.

OUTPUT 718;“SS 10MZ;CF UP;”

The above program line changes center frequency by 10 MHz.
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ST

Sweep Time

bosdogas

The ST command specifies the rate at which the analyzer sweeps the displayed frequency or time span.

The sweep times available are shown below.

SWEEP TIME SEQUENCY

FREQUENCY SPAN 20 ms to 1500 sec continuously
(> = 100 Hz)

ZERO FREQUENCY 1 usto 10 ms 1,2,5,and 10
SPAN (0 Hz)

20 ms to 1500 sec continuously

OUTPUT 718;“ST 100MS;”

The above program line sets the sweep time of the analyzer to 100 milliseconds.
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STDEV

Standard Deviation

trace .

bo¢

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEF statement. 2— 12 characters required.

The STDEV command returns to the controller the standard deviation of the trace amplitude in display units.

ENTER 718;N
PRINT N
END

‘ OUTPUT 718;“IP;TS;STDEV TRA;”
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SUB

Subtract

~~ DESTINATION ~ ~~ OPERAND 1 ~

—@—O-

trace trace
label label
variable variable
*IdentifierJ ! identifier 7]
numeric
data field

~~ OPERAND 2 ~

Pt

trace
label

variable
identifier

[}

—

numeric
data field

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZand _
IDENTIFIER declared in VARDEEF statement. 2— 12 characters required.
Alpha character. Measurement-variable
identifier, such as CF or MA.
Trace element, such as TRA[10}.
- NUMERIC DATA Real
FIELD

The SUB command subtracts operand 2 from operand 1, point by point, and send the difference to the destina-

tion.

The operands and destination may be different lengths. The trace operands (TRA, TRB, TRC, and trace label)
range from 1 to 1008 elements in length. A variable identifier or numeric data field is one element long. When
operands differ in length, the last element of the shorter operand is repeated for the subtraction process. When the

operand 1 — operand 2 — destination

operands are longer than the destination, they are truncated to fit.
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(Continued) SUB

The results and operands of trace math are truncated if they are not within certain limits. If operating on traces A,
B, or C, results must be within 1023. If operating on user-defined traces, results must be within 32,767.

See TRMATH.
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SUM

trace .
SUM SP Labes =©

T

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZand _
TRDEEF statement. 2— 12 characters required.

The SUM command sums the amplitudes of the trace elements, and returns the sum to the controller.

10 OUTPUT 718;“IP; SNGLS; CLRW TRA; TS;”
20 OUTPUT718;“SUMTRA;”

30 ENTER 718;N

40 PRINTN

50 END
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SUMSQR

Sum Square

trace .
SUMSQR sP labe =<::>

T

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEEF statement. 2— 12 characters required.

The SUMSQR command squares the amplitude of each trace element, and returns the sum of the squares to the

controller.

’ 10 OUTPUT 718;“IP; SNGLS; CLRW TRA; TS;”
20 OUTPUT 718;“SUMSQR TRA;”
30 ENTER 718;N
40 PRINTN
50 END
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sV

Save State

(SAVES)
(seyLatar=(:)
Item Description/Default Range Restriction
DIGIT Specifies register for storage of instrument 1—6
states.

The SV command saves the current spectrum analyzer state in any of registers one through six. Register contents
are not affected by power loss, but previously saved data is erased when new data is saved in the same register.

The functions of the SAVES and SV command, and front panel 3 key are identical.

OUTPUT 718;“SV5;”
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Sw

Skip to Next Control Instruction

The skip-to-next-control-instruction command, SW), instructs the display to skip to the next control word from the
present display memory address. Use SW to omit labels, markers, etc. from the display. Display control word
1027 (DW 1027) can be substituted for programming command SW.

10 ASSIGN @8SaTO 718
20 OUTPUT @8Sa;“DA 2073 SW;”
30 END

In the example above, display memory address 2073 contains the label control word that places the center
frequency “||” mark on the CRT. However, this marker is omitted from the display because the SW command has

been added to the address.

(See Appendix B.)
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S1

Continuous Sweep

(CONT)

GO

The S1 command sets the analyzer to continuous sweep mode. In the continuous sweep mode, the analyzer
continues to sweep (sweep time = 20 ms) at a uniform rate, from the start frequency to the stop frequency, unless
new data entries are made from the front panel or via HP-IB. If the trigger and data entry conditions are met, the

sweep is continuous.

The sweep light indicates a sweep is in progress. The light is out between sweeps, during data entry, and for sweep
times <10 ms.

OUTPUT 718;“S1;”

The functions of the S1 and CONT commands and the front panel key are identical.
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S2

Single Sweep
(SNGLS)

The S2 command sets the analyzer to single sweep mode. Each time single sweep is pressed, one sweep is
initiated if the trigger and data entry conditions are met.

OUTPUT 718;“SR;”

The functions of the S2 and SNGLS commands and the front panel key are identical.
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TA

Transfer A

o

C ()

The TA command transfers trace A amplitude values, in display units, from the analyzer to the controller. The
display unit values are transferred in sequential order (from left to right) as seen on the CRT display. Display unit
values that are stored in_the_display_memory can be transferred to the controller in any one of the four output
formats of the analyzer (01, 02, 03, or 04).

Transfer of trace amplitude data should only be done as follows:

1. Select single sweep mode (S2).

2. Select desired analyzer settings.

3. Take one complete sweep (TS).

4. Transfer data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

When the TA command is executed, and the analyzer is in continuous sweep mode, the blank-ahead marker is
also transferred as amplitude values in the 01 and 02 format. The blank-ahead marker is not transferred in the 03
and 04 formats.

The blank-ahead marker is composed of positive, blanked amplitude values and is immediately ahead of the
updated, sweeping trace. These values represent the amplitude responses of the previous sweep, plus 2048.
Thus, they are off (above) the screen.

The blank-ahead marker is eight display units wide and is transferred as such. For example, if an amplitude value
of 100 falls within the blank-ahead marker area when the sweep is transferred, the amplitude value becomes 2148
(amplitude value 100 + data word 2048, in which bit number 11 of graph data is positive blanked). For further
information on data word coding see Consolidated Coding Data in Appendix B.

When transferring amplitude data, only the data words ,@9,1991 displ_ay_memorg éddres§eé{are transferred out
of the total of 1024 available display memory addresseéVEach of the 1024 display memory addresses contains a
single data word. The 23 data words not transferred are at address { (used for the control instruction word) and at
addresses 1002 through 1024 (not used by the analyzer for trace data, but available for programming custom

graphics or labels).

The sample program below demonstrates how to store a trace similar to the one in the following illustration.
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(Continued) TA

fp REF_o.0 dom ATTEN 1@ o8

1@ aB/

CENTER l\
120] 0 MHiz / \

4
CENTER 10@.8 MHz SPAN 12.2 MHZ'
RES BW 100 kHz VBW 30@ kHz SWP 2@. 09 moac

10 ASSIGN @8SaTO 718

20 PRINTERIS 701

30 DIM A(1001)

40 !

50 OUTPUT @SA;“IP;”

60 OUTPUT @8a;“CF100MZ;SP2MZ;S2;TS;”
70 OUTPUT @8a;*“01;TA;”

80 FORN=1TO 1001

90 ENTER @Sa;A(N)
100 NEXTN
110 !
120 FOR N =490 TO 510
130 PRINT A(N)
140 NEXTN
180 END
Line 30: Reserves controller memory for 1001 amplitude values.
Line 50: Presets the instrument.
Line 60: Sets analyzer to 100 MHz center frequency with 2 MHz frequency span. Selects
single sweep mode and takes one complete sweep of the trace (graph) data.
Line 70: Selects analyzer output to be in O1 format and commands the analyzer to transfer trace
A amplitude values to the controller.
Lines 80 to 100: Sequentially reads all 1001 trace A amplitude values into A(N) of the controller.
Lines 120 to 140: Prints out trace A amplitude values at all 20 points between x-axis coordinates 490 and
510.
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TB

Transfer B
()

The TB command transfers trace B amplitude values, in display units, from the analyzer to the controller. The
display unit values are transferred in sequential order (from left to right) as seen on the CRT display. Display unit

values that are stored in the display memory can be transferred to the controller in any one of the four output
formats of the analyzer (01, 02, 03, or 04).

Transfer of trace amplitude data should only be done as follows:
1. Select single sweep mode (S2).

2. Select desired analyzer settings.

3. Take one complete sweep (TS).

4. Transfer data.

This procedure ensures that the current settings of the analyzer are reflected in the transferred data.

When the TB command is executed, and the analyzer is in continuous sweep mode, the blank-ahead marker is R .
also transferred as amplitude values in the 01 and 02 format. The blank-ahead marker is not transferred in the 03
and 04 formats.

The blank-ahead marker is composed of positive, blanked amplitude values and is immediately ahead of the
updated, sweeping trace. These values represent the amplitude responses of the previous sweep, plus 2048.
Thus, they are off (above) the screen.

The blank-ahead marker is eight display units wide and is transferred as such. For example, if an amplitude value
of 100 falls within the blank-ahead marker area when the sweep is transferred, the amplitude value becomes 2148
(amplitude value 100 + data word 2048, in which bit number 11 of graph data is positive blanked). For further
information on data word coding see Consolidated Coding Data in Appendix B.

When transferring amplitude data, only the data words from 1001 display memory addresses are transferred out
of the total of 1024 available display memory addresses. Each of the 1024 display memory addresses contains a
single data word. The 23 data words not transferred are at address @ (used for the control instruction word) and at
addresses 1002 through 1024 (not used by the analyzer for trace data, but available for programming custom
graphics or labels).

The sample program below demonstrates how to store a trace similar to the one in the following illustration.
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(Continued) TB

hp REF_2.0 dbm ATTEN 18 B

1e dB/s

CENTER H
120l 6 MHz /\

L

i h
CENTER 10@.@ MHz SPAN 10.8 MHz
RES BW 120 kHz VBW 380 kHz SWP 2@.0@ msac

10 ASSIGN @Sa TO 718

20 PRINTERIS 701

30 DIM A(12@1)

40 !

50 OUTPUT @Sa;"“IP;LF;”

60 OUTPUT @Sa;“CF100MZ;SP2MZ;S2,TS;”
70 OUTPUT @SA;“OL1;TB;”

80 FOR N =1TO 1001

90 ENTER @8a;A(N)
100 NEXTN
110 !
120 FOR N =490TO 510
130 PRINT A(N)
140 NEXTN
150 END
Line 30: Reserves controller memory for 1001 amplitude values.
Line 50: Presets the instrument.
Line 60: Sets analyzer to 100 MHz center frequecy with 2 MHz frequency span. Selects single
sweep mode and takes one complete sweep of the trace (graph) data.
Line 70: Selects analyzer output to be in O1 format and commands the analyzer to transfer trace
B amplitude values to the controller.
Lines 80 to 100: Sequentially reads all 1001 trace B amplitude values into A(N) of the controller.
Lines 120 to 140: Prints out trace B amplitude values at all 20 points between x-axis coordinates 490 and
510.
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TDF

Trace Data Format

TDF

gJelelcle

:

The TDF command formats trace information for return to the controller.

OUTPUT 718;“TDF B;”
Spec@vables the 01 format and returns values in display units, from @ to 1001. .
Specifying P enables the 03 format and returns absolute measurement values, such as dBm or Hz.

Specifying A returns data as an A-block data field. The MDS command determines whether data comprises
one or two 8-bit bytes. (See MDS.)

Specifying I returns data as an I-block data field. The MDS command determines whether data comprises
one or two 8-bit bytes. (See MDS.)

Spegitying B ?/nables the 02 or 04 format. The MDS command determines whether data comprises one or
twa/ 8-bit bytes.

See the 01, 02, 03, and 04 FORMAT commands.
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TEXT

Text

string of B string
TEXT SP 1™ delimiter —Ichﬂf"*e'}—‘f”m delimiter‘@

ftem Description/Default Range Restriction

STRING Must match. Marks beginning and end of 1"$%B &’/ =@\

DELIMITER command list.

Characters Alphanumeric characters. ASCII character 32 through
126.

The TEXT command writes text on the spectrum analyzer screen at the current pen position.

OUTPUT 718;“TEXT ”“CONNECT ANTENNA.” ”;”
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TH

Threshold

E
5
:

bbod

ltem Description/Default Range Restriction

Threshold value defaults to nine major
divisions below reference level.

UP or DN to step threshold by 10 dB.

The TH command blanks signal responses below the threshold level, similar to a base line clipper. The threshold
level is nine major divisions below the reference level, unless otherwise specified. The UP and DN commands
move the threshold 10 dB.

The threshold level is annotated in reference level units at the lower left-hand side of the CRT display. (See T and
THE.)

The threshold can also be used as a variable. The program below places a marker on the largest signal that is
greater than the threshold level.

10 OUTPUT ?718;“IP;TH -35DM;”

{0 OUTPUT 718;“TS;MKPK HI;MA;”

30 OUTPUT 718;“IF MA,GT,TH”

40 OUTPUT 718;“THEN CF 20MZ;”

50 OUTPUT 718;“ELSE CF 100MZ;TS;MKPK HI;”
60 OUTPUT 718;“ENDIF;”

70 END
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THE

Threshold Enable

e (e
o

?

The THE command disables or enables the threshold level. The threshold level is specified by the TH command.

OUTPUT 718;“THE OFF;”

When queried (? or OA), TH returns the threshold line state, followed by carriage-return/line-feed (ASCII codes
13, 10). The end-or-identify state (EQI) is asserted with line feed.
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IF THEN ELSE ENDIF

~~ OPERAND 1 —~ ~~ OPERAND 2 —~ ‘
variable variable
C IF @ [ identifier | "@' identifier
numeric numeric
data field data field
L command ( ) command < ) ( >
list ELSE list ENDIF
Item Description/Default Range Restriction ‘
COMMAND LIST Alphanumeric character. Any spectrum
analyzer command from this section.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

NUMERIC DATA Real
FIELD

The IF-THEN-ELSE-ENDIF commands form a decision and looping construct. They compare operand
1 to operand 2. If the condition is true, the command list is executed. Otherwise, commands following
ELSE or ENDIF are executed.

The IF command must be delimited with the ENDIF command.

The following program uses the IF THEN ELSE ENDIF command to place a marker on the largest signal ‘
that is greater than the threshold level. ;
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10
<0
30
40
50
60
70

OUTPUT 718;“IP;TH -35DM;”

OUTPUT 718;“TS;MKPK HI;MA;"

OUTPUT 718;“IF MA,GT, TH”

OUTPUT 718;“THEN CF 20MZ;”

OUTPUT 718;“ELSE CF 100MZ;TS;MKPK HI;”
OUTPUT 718;“ENDIF;”

END

(Continued) IF THEN ELSE ENDIF

The program below does not incorporate the ELSE branch of the IF THEN ELSE ENDIF command. The program
lowers any signal positioned above (off) the analyzer screen.

10
R0
30
40
50
60

OUTPUT 718,“SR;TS;EL; ”

OUTPUT 718;“IF MA,GT,RL THEN”
OUTPUT 718;“REPEAT RL UP;TS;E1 "
OUTPUT 718;“UNTIL MA,LE,RL ”
OUTPUT 718;“ENDIF 81;” " ”

END
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™

Trigger Mode

wree —-(0)

2199

The TM command selects trigger mode: free, video, line, or external trigger. See T1, T2, T3, and T4.

The query response return the trigger mode.

OUTPUT 718;“TM EXT,”
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TRDEF

Trace Define

trace ﬂ trace .
TROEF SP label [ "\ / length 'O

Item Description/Default Range Restriction
Trace Label Alpha character. User-defined label declared in AA—7Z7 and _

TRDEEF statement. 2— 12 characters required.
TRACE LENGTH Determines the number of elements (points) in @ to 1008

a trace. Default is 1001.

INTEGER.

The TRDEF statement establishes the length and name of auser-defined trace. User-defined traces form the
operand of many remote functions in this section. These functions show “TRACE LABEL” as an operand in their
syntax diagrams. Following are some of the functions that operate on user-defined traces.

MOV, MPY, XCH, TRACE, TRGRPH, NEG, DIV, AVG, BLANK, ADD, MXM, SCALE, MXMH, SUB,
MIN, TWNDOW

If two traces have different lengths, the largest length is used for the specified span. The shorter length accepts data
until filled.

When a trace of a greater length is operated on and stored in a trace of lesser length, the trace is truncated to fit.
Conversely, when a shorter trace is operated on and stored in a trace of longer length, the last trace element is
extended for operations with the longer length. Thus, a single element trace acts like a display line in trace
operations.
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TRDSP

Trace Display

The TRDSP command displays a trace or turns if off. The command does not affect any other trace operations.

OUTPUT 718;“TRDSP TRC,ON;”
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TRGRPH

Trace Graph

display X y
TRGAPH @ address ' position ! position .@_I

TRACE
EXPANDING ~~ ARRAY —.

~~FACTOR —~

) trace X
real , iabel H

(XX

The TRGRPH command displays a trace A, B, or C, or a user-defined trace anywhere on the spectrum analyzer
display. The X and Y positions orient the trace above and to the right of a point on the CRT, specified by the
display address. The trace can be expanded, according to the scale determined by the expanding factor.

For example, the following command would display a user-defined trace named TEST occupying the length of the
CRT at the base line, if TEST was originally full-scale, and was compressed by 10 with the COMPRESS com-

mand:

TRGRPH 9,0,0,10 TEST,

Note that the above TRGRPH command fills display addresses @ through 1000 with the amplitude information of
the TEST trace array. Thus, any original trace A information is lost.

The program below moves trace A data into a user-defined trace array, called TEST, then positions TEST 100
display units above the CRT baseline.

10 OUTPUT 718;“IP;,LF;CF 100MZ;SP 20MZ;A1;S2;TS;”
20 OUTPUT 718;“TRDEF TEST, 1001;”

30 OUTPUT 718;“MOV TEST, TRA;”

40 OUTPUT 718‘TRGRPH 0,8,100,1,TEST;”

50 END
Line 10: Sets up an active trace.
Line 20: Defines user-defined trace array.
Line 30: Moves trace A into array.
Line 40: Display array, filling display addresses allocated for trace A.

To reposition traces A, B, and C without the use of a user-defined trace array, substitute the letter I for the display
address.
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TRMATH

Trace Math

»,———— STRING DATA FIELD ——

string command string .
( TRMATH ) delimiter [7] list [’|delimiter !

,——— A-BLOCK DATA FIELD ———

m command
list

»r—— |-BLOCK DATA FIELD —

command
list

ltem Description/Default Range Restriction

COMMAND LIST Any spectrum analyzer commands from this
Remote section.

LENGTH Two 8-bit bytes specifying length of command
list, in 8-bit bytes. The most significant byte is ‘
first: MSB LSB.
STRING Must match. Marks beginning and end of "$% &'/ =@\
DELIMITER command list.

The TRMATH command executes a command list at the end of a sweep. Compose the command list with any of
the following commands only.

Trace Math Commands:

A-B>A A—“*E;"A“ aidsA  p#B uBt ‘:’3 ge g ¢
AMB, AMBPL, APB, AXB, BL, BML, BTC, BXC, C1, C2, EX, KSG, KSH, KSc, KSi, KSI, VAVG
3~ dep s
59

User-Operator Functions:

MOV, SUB, ADD, MPY, DIV, LOG, EXP, MXM, MIN, XCH, SQR, CONCAT, CTM, CTA, AVG

If an on-end-of-sweep command is encountered, it is executed after the contents of the TRMATH command are
executed.

The operands and results of trace math are truncated if they are not within certain limits. If operating on traces A,
B, or C, results must be within 1023. If operating on user-defined traces, results must be within 32,767.
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(Continued) TRMATH

The program below halves the amplitude of trace A and moves it to trace B. If trace A is in log mode, this is
‘ equivalent to the square root of trace A.

10 OUTPUT 718;“Al1;B3;”

12 OUTPUT 718;“DISPOSE TRMATH;”

20 OUTPUT 718;“TRMATH! DIV TRB,TRA,2! ;"
30 END

See DISPOSE.
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TRPST

Trace Preset

TRPST ‘

The TRPST command executes the following commands:

Al
B4.
C1

==

EM.

DISPOSE ONEOS
DISPOSE TRMATH
DISPOSE ONSWP
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TRSTAT

Trace State

Y00

The TRSTAT command returns trace states to the controller: clear-write, off, view, or blank.

Trace Is Swept and Updated  Trace Is Displayed

Trace Clear/Write CLRW X X
Trace Off TRDSP X
Trace View VIEW X

Trace Blank BLANK
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TS

Take Sweep

s ()

The take sweep command, TS, starts and completes one full sweep before the next command is executed. One
TS command is required for each sweep in the single mode.

The function, marker, trace, coupled function, preselector peak, automatic zoom and video average commands,
and a number of the shift functions require one complete sweep to update the display and trace memory. This is to
avoid losing information for the output of measurement data on either the CRT display or through the HP-IB
interface.

OUTPUT 718;“IP;,CF 11.108GZ;SPROKZ; VIEW;”

In the example above, the command sequence does not allow sufficient time for a full sweep of the specified span,
before VIEW is executed. Therefore, only the span set by the instrument preset is displayed in trace A.

A TS command inserted before VIEW, as shown in the program line below, makes the analyzer take one complete
sweep before displaying trace A. This allows the analyzer sufficient time to respond to each command in the
sequence.

OUTPUT 718;“IP;,CF 11.108GZ;SPROKZ;TS;VIEW;"”

A TS command is also recommended before HP-IB transmission of marker data (amplitude, frequency) on the
HP-IB bus, and before marker operations (peak search, preselector peak). This is because the active marker is
repositioned at the end of each sweep.

The TS command guarantees that the HP-IB bus transmission and CRT display contain marker position informa-
tion that is relative to the current trace response.

When the analyzer receives a TS command, it is not ready to receive any more data via HP-IB until one full sweep
has been completed. However, when slow sweep speeds are being used, the controller can be programmed to
perform computations or to address other instruments on the HP-IB bus while the analyzer is completing its sweep.

In normal programming practice, a semicolon terminates each command statement. By using the semicolon as a
terminator, an automatic carriage-return/line-feed is performed by the controller. However, the controller can
perform computations or address other instruments while the analyzer is executing TS, if the carriage-return/line-
feed is suppressed.

In the program line below, the semicolon at the end of the line (outside the quotation marks) suppresses the
carriage-return/line-feed. The controller is now available to proceed to the next program line while the analyzer is
completing its sweep.

OUTPUT 718,“ST5SC;RR;TS”;

The R2 command in the program line above enables the end-of-sweep service request when the analyzer is
finished sweeping. This service request interrupts the controller program to allow subsequent addressing of the
analyzer. Refer to Appendix D for a complete description of the R2 Service Request.
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TWNDOW

Trace Window
— ALGOR|I THM —
Oz
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA—ZZand _
TRDEEF statement. 2— 12 characters required.
Trace length must be 1008.

The TWNDOW function formats a trace array for the fast fourier transform function (FFT).

Execute TWNDOW on user-defined trace arrays containing 1008 elements, only.
Txecute W ond ned lrace arrays contaning 1UVO elements, onty.

The trace window function modifies the contents of a trace array according to three built-in algorithms: UNIFORM,
HANNING, or FLATTOP The filters are shown below, as graphs in the time domain. The TWNDOW command
multiples a trace array with one of these windows.

The three algorithms simulate passband shapes that represent a give-and-take between amplitude uncertainty,

sensitivity, and frequency resolution. See FFT for more information about these algorithms and the fast fourier
transform function.

10 OUTPUT 718:“TRDEF TEST,1008;”
20 OUTPUT 718;“TWNDOW TEST, UNIFORM,;”

FLATTOP

b

HANNING

>

1
|
|
I
i
i
I
{
]
]
|
|
|
Iy
|

|

UN!FORM

ai }h
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T0
Threshold Off

Cw ()

The T@ command removes the threshold boundary and its readout from the CRT display.
OUTPUT 718;“T®;”

0]
The function of the T@ command and the THRESHOLD key are identical.
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T1

Free Run Trigger

CT ()

The T1 command sets the analyzer sweep to free run trigger mode. The functions of the T1 command and front
panel key are identical.

See TM.

OUTPUT 718;T1;”
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T2

Line Trigger

e ()

The T2 command sets the analyzer sweep to line trigger mode. This function triggers the analyzer sweep when the
line voltage passes through zero in a positive direction. The functions of the T2 command and front panel
key are identical. (See TM.)

OUTPUT 718;“TR;”
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T3

External Trigger
)

The T3 command sets the analyzer to external trigger mode. This function triggers the analyzer sweep when an

external voltage passes through approximately 1.5 volts in a positive direction. The external trigger signal level
must be between @ and 5 volts.

The functions of the T3 command and front panel trigger are identical. (See TM.)

OUTPUT 718;“T3;”
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T4

Video Trigger

e ()

The T4 command sets the analyzer sweep to video trigger mode. This function triggers the analyzer sweep when
the voltage level of a detected RF envelope reaches the level set by the trigger LEVEL knob. The level (set by the
LEVEL knob) corresponds to detected levels displayed on the CRT between the bottom graticule (full CCW) and
the top graticule (full CW).

The functions of the T4 command and front panel trigger key are identical. (See TM.)

OUTPUT 718;“T4;”
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REPEAT UNTIL

r CONDITION N
(s ) command o onie ) asiBhi, ~(a7) sl
NUMERIC .@. NUMERIC
DATA FIELD DATA FIELD
ltem Description/Default Range Restriction
VARIABLE Alpha character. User-defined identifier AA-ZZand _
IDENTIFIER declared in VARDEEF statement. Do not follow 2— 12 characters required.

identifier with semicolon.
Alpha character. Measurement-variable
identifier with semicolon.

Trace element, such as TRA[10}.

NUMERIC DATA Real
FIELD
COMMAND LIST Any commands from this remote section.

identifier, such as CF or MA. Do not follow

The REPEAT and UNTIL commands form a looping construct. The command list is repeated until the condition is

true.

The following program lowers any off screen-signal.

10 OUTPUT 718;“SR;TS;EL;”

20 OUTPUT 718;“IF MA,GT,RL THEN”
30 OUTPUT 718;“REPEAT RL UP;TS;El; ”
40 OUTPUT 718;“UNTIL MA,LE,RL”

50 OUTPUT 718;“ENDIF S1;” ””

60 END
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REPEAT UNTIL (Continued)

Use the FUNCDEF command to nest a REPEAT UNTIL command within another REPEAT UNTIL looping
construct. The program below defines “C_LOP” as a looping construct in lines 30 through 60. The construct is ’
then nested into the REPEAT UNTIL command in line 80.

10 OUTPUT 718;“SNGLS;”

<0 OUTPUT 718;“VARDEF COUNT,3;VARDEF SCORE,@;”
30 OUTPUT 718;“FUNCDEF C_LOFR,” ”

40 OUTPUT 718;“REPEAT TS;”

50 OUTPUT 718;“ADD COUNT,COUNT,1;”

60 OUTPUT 718;“UNTIL COUNT.EQ,3;” ”

70 OUTPUT 718;“REPEAT,”

80 OUTPUT 718;“C_LOP;”

90 OUTPUT 718;“ADD SCORE,SCORE, 1;”

100 OUTPUT 718;“UNTIL SCORE,EQ,4;”

The program below does not work because the REPEAT UNTIL commands are nested without the use of the
FUNCDEF command.

10 OUTPUT 718,“SNGLS;”
20 OUTPUT 718;“VARDEF COUNT,?;VARDEF SCORE,@;"

30 OUTPUT 718;“REPEAT;”

40 OUTPUT 718;“REPEAT;”

50 OUTPUT 718;“TS;”

60 OUTPUT 718;“ADD COUNT,COUNT,1;"

?0 OUTPUT 718;“UNTIL COUNT,EQ,3;”

80 OUTPUT 718;“ADD SCORE,SCORE, 1;” ‘
90 OUTPUT 718;“UNTIL SCORE,EQ,4;"”

100 END
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UR

Upper Right Recorder Output

C o (5

The UR command sends a voltage to the rear panel RECORDER OUTPUTS. The voltage level remains until a
different command is executed. Use the UR command to calibrate the upper right dimension of a recorder.

OUTPUT 718;“UR;”

The functions of the UR command and front panel

UPPER
RIGHT

@J key are identical (See Introduction in Section I.)
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USTATE

State
»r—— A-BLOCK DATA FIELD —m
dat
USTATE # (A p{1ength 10y
?
Item Description/Default Range Restriction
LENGTH Two 8-bit bytes specifying length of command
list, in 8-bit bytes. The most significant byte is
first: MSB LSB.
DATA BYTES 8-bit bytes of data representing command list. ASCII characters @ to 255.

The USTATE command configures or returns configuration of user-defined states defined by these commands:

ONEOS
ONSWP
KEYDEF
FUNCDEF
TRDEF
TRMATH
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VARDEF

Variable Define
variable
ltem Description/Default Range Restriction
VARIABLE User-defined identifier. Alphanumeric AA-ZZ and _
IDENTIFIER character. 2— 12 characters required.

The VARDEF command assigns a real value to a variable. The value is assigned immediately after VARDEF
execution and reassigned during any instrument preset.

The following program demonstrates the VARDEF command.

10 OUTPUT 718;“SNGLS;”

20 OUTPUT 718;“VARDEF COUNT,?;VARDEF SCOR, ;"
30 OUTPUT ?18;“FUNCDEF C_LOP;” ” ”

40 OUTPUT 718;“REPEAT TS;”

80 OUTPUT 718;“ADD COUNT,COUNT,1;”

60 OUTPUT 718;“UNTIL COUNT,EQ,3;” " "

70 OUTPUT 718;“REPEAT;”

80 OUTPUT 718;“C_LOP;”

90 OUTPUT ?718;“ADD SCORE,SCORE,1;”

100 OUTPUT ?718;“UNTIL SCORE,EQ,4;”
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VARIANCE

VARIANCE )o{ SP }= |12C8 —{)

T

Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEEF statement. 2— 12 characters required.

The VARIANCE command returns to the controller the amplitude variance of the specified trace, in display units.

10 OUTPUT 718;“VARIANCE TRC;”
20 ENTER 718;N

30 PRINTN

40 END
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VAVG

Video Average
(sp yrLoverase ronarn =)
Item Description/Default Range Restriction
AVERAGE LENGTH Real. Default is 100. Represents maximum number
of sweeps executed for
averaging.

The VAVG command enables video averaging. During video averaging, two traces are displayed simultaneously.
Trace C contains signal responses as seen at the input detector. Trace A or B contains the same responses digitally
averaged. The digital reduces the noise floor level, but does not affect the sweep time, bandwidth, or any other
analog characteristics of the analyzer.

Before executing VAVG, select trace A or B as the active trace (CLRW) and blank the remaining trace.

The active function readout indicates the number of sweeps averaged; the default is 100 unless otherwise speci-
fied. Increasing the number of sweeps averaged increases the amount of averaging.

Use VAVG to view low level signals without slowing the sweep time. Video averaging can lower the noise floor
more than a 1 Hz video bandwidth, if a large number of sweeps is specified for averaging. Video average may also

be used to monitor instrument state changes (changing bandwidths, center frequencies, etc.) while maintaining a
low noise floor. {See Chapter 11 in Section I. Also see KSG and KSH.)

OUTPUT 718;“VAVG 125;”
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VB

Video Bandwidth

PG

bodos

The VB command specifies the video filter bandwidth, which is a post-detection filter. Available bandwidths are 1
Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 1 MHz, and 3 MHz.

The program line below sets the video bandwidth to 10 kHz.

OUTPUT 718;“VB 10KZ;”

The functions of the VB command and front panel key are identical.
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VBO
Video Bandwidth Coupling Offset

w0 (s )

o
>

The VBO command specifies the relation between the video and resolution bandwidths that is maintained when

these bandwidths are coupled. The bandwidths are usually coupled, unless the RB or VB commands have been
executed.

Selecting @ sets the ratio to one, that is, the resolution and video bandwidths are always equal.

Selecting 1 sets the video bandwidth one step wider than the resolution bandwidth:

Resolution Bandwidth Video Bandwidth
3 MHz 3 MHz
1kHz 1 MH:z

100 kHz 300 kHz

30 kHz 100 kHz
10 kHz 30 kHz
3kHz 10 kHz
1kHz 3kHz
300 Hz 1Hz
100 Hz 300 Hz
30Hz 100 Hz
10Hz 30Hz

Selecting — 1 sets the video bandwidth one step narrower than the resolution bandwidth:

Resolution Bandwidth Video Bandwidth
3 MHz 3 MHz
1 MHz 1kHz
300 kHz 100 kHz
100 kHz 30 kHz
30 kHz 10 kHz
10 kHz 3kHz
3 kHz 1kHz
1Hz 300 Hz
300 Hz 100 Hz
100 Hz 30Hz
30 Hz 10 Hz
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VIEW

View

EBON OO

©
&

The VIEW command displays trace A, B, or C, and stops the sweep. Thus, the trace is not updated. Trace A and
C are discussed below. For detailed information about trace B, see B3 in this section.

VIDEO

DETECTOR | |

ANALOG
TO

DIGITAL
CONVERTER

—o"0—
WRITE/

STORE

DISPLAY 10

MEMORY
ADDRESSES
1-1001
OR

——0—0—

CRT

REFRESH DISPLAY

1025-202%
OR
3073-4073

When VIEW TRA is executed, the contents of trace A are stored in display memory addresses 1 through 1023.
Address @ is reserved for the instruction word 1040* . Similarly, when VIEW TRC is executed, the contents of trace
C are stored in display memory addresses 3073 through 4095, and address 3072 is reserved for the instruction

work 1048°. Therefore, any information stored in address @ is lost when VIEW TRA is executed. Likewise, the
contents of address 3072 are lost when VIEW TRC is executed.

If you have used address @ or 3072 for a graphics program, or label, you may wish to save their contents before
executing VIEW,

OUTPUT 718;“VIEW TRC;”

For additional information, refer to Appendix A. (See B3, A3, KSj, and TRSTAT)

* 1040 and 1048 are machine instruction words. 1040 sets addresses 1 through 1023 to zero, and draws trace A. 1048 does the same, .
but draws the trace dimly.
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XCH

Exchange
——DESTINATION — ——DESTINATION ——
AN WA ,@
XCH SP TRA . TRA
AN
78\ 78\
TRB TRB
AN N
® R
TRC ‘
V
[ T
h-lvariable identifier}J -Ivariable identifier}J
Item Description/Default Range Restriction
TRACE LABEL Alpha character. User-defined label declared in AA-ZZ and _
TRDEEF statement. 2— 12 characters required.
VARIABLE Alpha character. User-defined identifier AA-ZZ and _
IDENTIFIER declared in VARDEF statement. 2— 12 characters required.

Alpha character. Measurement-variable
identifier, such as CF or MA.

Trace element, such as TRA[10].

The XCH command exchanges the contents of the destinations. The destinations may be different lengths, as
trace operands (TRA, TRB, TRC, and trace label) range from 1 to 1008 elements in length, and a variable
identifier is 1 element long. During execution of the XCH command, the longer destination is truncated to fit the
shorter destination.
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EE&".?EA’S Product Note 8566B/8568B-1

T

x

istortion

@mm Order Intermodulation D

A Downloadable Procedure
for HP 85668 and 85688 Spectrum Analyzers

Introduction

Third order intermodulation distortion (IMD) measurements are complex and can be tedious when performed manually,
even when sophisticated measuring instruments such as HP 8566B or 8568B Spectrum Analyzers are used. Performing
such measurements automatically from a computer is far more efficient, since less operator time and effort is required. The
downloadable capability of an HP 8566B or 8568B Spectrum Analyzer adds to this efficiency by making it possible to ex-
ecute programs that are stored in the analyzer and get results, instead of data, from the analyzer.

This product note contains a complete program that measures the third order IMD products of two input signals in
the range of 10 MHz to 500 MHz. This program can be downloaded into an HP 8566B or 8568B Spectrum Analyzer and
executed from the analyzer front panel, or run from a computer.

Prerequisites

To fully understand the third order IMD program, some experience in analyzer programming is necessary. The Introduc-

tory Operation Guide (HP publication number 5952-9389) and the HP 8566B or 8568B Operating and Programming Manual

(HP part numbers 08566 - 90040 and 08568 - 90041, respectively) are good references for developing an understanding

of analyzer programming. An understanding of downloadable programming concepts is also required. A Structured Approach

to Downloadable Programming {HP publication number 5952 - 9392) is a good source for such information. Other references

‘ that may prove useful are Spectrum Analysis. . . Distortion Measurements (HP publication number 5952 - 9235), and Quick
Reference Guide for HP 8566B and HP 8568B Spectrum Analyzers (HP publication number 5955 - 8970).

Eqguipment
A list of the equipment necessary to make third order IMD measurements follows:
1 — HP 8566B or 8568B Spectrum Analyzer
2 — Signal sources, ranging in frequency from 10 MHz to 500 MHz (such as HP 8640B and HP 8656B Signal Generators)

1 — Signal combiner, such as an HP 8721A Directional Coupler (up to 100 MHz), HP 11667A power splitter, or Weinschel
1502 Combiner

2 — 6 dB pads {recommended to improve isolation between signal sources)
2 — Low-pass filters (recommended if large IMD products are generated within the signal sources)
Connecting cables, power cords, and adapters where necessary

Test Setup

To simulate a test for third order IMD, connect the equipment as shown in Figure 1:

DESIGRED FOR,

Computer (Optional)

" lsvs‘rsmsI
Signal Source 1 % \ Spectrum Analyzer

‘\ Device _/
>< Under Test

‘ Signal Source 2 4% \ | I

Figure 1. Test Setup for Third Order IMD Measurements




Why Measure Third Order Intermodulation Distortion?

Two-tone third order intermodulation is a common problem in narrow-band systems. When two (or more) signals are
present in a system, strong harmonic components are often generated {See Figure 2). In cases where two signals are pres-
ent, the two signals {f1 and {2) mix with each other’s second harmonic (2f1 and 2f2} and create distortion products evenly
spaced about the fundamentals (2f] — f9 and 2f2 — f1). Components such as amplifiers, mixers, and filters can generate
third order intermodulation distortion products.

l-l—1 Fundamental

{ | IMD Product

2ty 4y f1 fa 2f5 -f

Figure 2. Two-Tone Third Order Intermodulation (Fundamentals and IMD Products)

These distortion products can degrade the performance of many communication systems, such as FM and AM transceivers
and high frequency radio teletypes. For example, signals transmitted with excessive third order IMD can interfere with other

transmissions. Receivers must also be distortion-free, especially in the preamplifier stages, to prevent crosstalk between adjacent
channels.

Third Order Intermodulation Distortion Program

The program contained in this product note is designed to test for two-tone third order intermodulation distortion.
The program begins by bringing the test tones on the analyzer display, setting the attenuator for optimum dynamic range,
and measuring the amplitudes and frequencies of the input signals. It then locates the third order IMD products, measures
them, and returns their amplitudes in dBc. It also reports the frequency separation and level of the test tones. If the third

order IMD products are too low in amplitude to be measured, it reports this instead. The program can be executed from
a computer or from the front panel of the analyzer.

The input signals must be in the range of 10 MHz to 500 MHz. They can be separated anywhere from 1 kHz to 10 kHz,
and the difference in their amplitudes should be less than 2 dB. The program takes approximately 22 seconds to execute
when measuring test tones that are 3 kHz to 10 kHz apart; it takes approximately 94 seconds to execute when measuring
test tones that are 1 kHz and 3 kHz apart. The program is accurate to within + 0.4 dB for signal separations from 3 kHz
to 10 kHz, with the spectrum analyzer operating in the corrected” mode. For signal separations from 1 kHz to 3 kHz, ac-
curacy is + 1.5 dB, with the analyzer operating in the corrected* mode.

When typing the program into the computer, follow all HP 8566B and 8568B programming syntax requirements. By
typing the program as shown, these requirements will be met. Program comments (text appearing on a line after an ex-
clamation point) may be omitted.

If downloadable procedures are already stored in the analyzer's RAM, it may be necessary to dispose of some or all of

these procedures to provide the 4802 bytes of memory space required for the third order IMD program. To dispose of all
procedures stored in RAM, type:

OUTPUT T718;"DISPOSE ALL;"
and press [EXECUTE].

*To access the corrected mode, press [SHIFT] [W], and [SHIFT] [X]. The analyzer must be operating in the 20°C to 30°C temperature range.
The accuracy of the results is reduced when the analyzer is not operated in the corrected mode.




Program List
The following is a line-by-line listing of the program, followed by the program annotation.

y 10 ! Filename: T _HIRDIMOD Date: 25.12.84
20 ! Description of program: This is a downloadable program for the
39 1 HP 8566B and 8568B that measures the
49 ! third order intermodulation products of
58 1 two equal amplitude signals that are
60 ! separated in frequency from 1 kHz to
72 ! 18 kHz. The test tones must be within
80 1 the 18 MHz to 500 MHz frequency range.
99 ! The program sets the attenuator for opti-
100 ! mum dynamic range and tests that the test
11¢ ! tones are equal in amplitude (within 2 dB).
120 4 The program reports if no third order
130 ! products appear above the noise level,
14¢ ! Executable using: T_HIRDIMOD or <SHIFT> <2> <Hz>
158 ! Execution time: Separations from 3 kHz to 18 kHz; 22 sec,
169 ! Separations from 1 kHz to 3 kHz; 94 sec,
178 !
189 ! Required memory allocation: U8@2 bytes
190 1
208 ! Program begins here. . .
218 !
22¢  ASSIGN €3a TO 718
230 !
249 ! INITIALIZE VARIABLES AND TRACES
250 !

268  OUTPUT @Sa;"VARDEF O _PTRANGE,@;VARDEF T_ONE,@;VARDEF T TWO,0;"
278  OUTPUT @Sa;"VARDEF T ONEAMP,d; VARDEF T TWOAMP,8; VARDEF H_EIGHT,@;"
288  OUTPUT @Sa;"VARDEF D IFF,0; VARDEF N 01SE,d;"
29¢  OUTPUT @Sa;"VARDEF I MRDBC @ ;VARDEF | I_MLDBC,@;"
3¢9  OUTPUT €Sa;"VARDEF H_QLD @3 VARDEF L_EFT a;"
318  OUTPUT @Sa;"TRDEF S_TORE,1QG8;"
1

320 !
338 ! FIND THE TEST TONES AND STORE THEIR FREQUENCY AND AMPLITUDE
349 ! IN PREDEFINED VARIABLES
358 !
366 OUTPUT @Sa;"FUNCDEF T_ESTTONES, €"
, 37¢  OUTPUT €Sa;"IP;SNGLS;EM;FA 10 MZ;FB 508 MZ;"
‘ 384 OUTPUT @Sa;"TS;MKPK HI;MKTRACK ONj"
39¢  OUTPUT @Sa;“"SP30KZ;VB1KZ;TS;"

uge OUTPUT @Sa;"MKTRACK OFF;TS;MKPK HI;"
419 OUTPUT @Sa;"IF MA,GT,RL THEN;"

428 OUTPUT @3a;" REPEAT;"

43¢  OUTPUT €Sa;"  RL UP;TS;MKPK HI;"

yug QUTPUT @Sa;"™ UNTIL MA,LE,RL;"

45¢  QUTPUT €Sa;"ENDIF;"

469  OUTPUT @Sa;"ADD O_PTRANGE,MA,38;"

478  OUTPUT @Sa;"IF AT,LT,O PTRANGE THEN;"
480 QUTPUT @Sa;"™ REPEAT;"

49¢  OUTPUT €@Saj;"™ AT UP;"

588 OUTPUT @Sa;" UNTIL AT,GE,O PTRANGE;"
514  OUTPUT @Sa;"ENDIF;"

528  OUTPUT @Sa;"MKRL;TS;"

530  OUTPUT €Sa;"MOV T_ONE,MF;"

548 OUTPUT €Sa;"MOV T_ONEAMP,MA;"

55¢  OUTPUT @Sa;"MKPX 14DB;"

560 QUTPUT @Sa;"MKPK NH;"

57¢  OUTPUT @Sa;"MOV T _TWO,MF;"

588  OUTPUT @Sa;"MOV T_TWOAMP,MA;"

59¢ OUTPUT €@S3a;"@;"

600 !

614 ! IF THE TEST TONES ARE NOT OF EQUAL AMPLITUDE

Program Annotation

Lines 10 - 200: Program name and description.

Line 220: Assign the spectrum analyzer address, 718, as @Sa.

Lines 260 - 310: Define the variables in the program and set their initial values.

Line 360: Define the function in Lines 370 - 590 as T_ESTTONES.

Lines 370 - 590: Set the spectrum analyzer’s start frequency to 10 MHz and stop frequency to 500 MHz. Zoom in on the

higher amplitude test tone to a 30 kHz span. If the peak of the signal is above the reference level, increase the reference
. level until the signal peak is at or below it. Set the attenuator for optimum dynamic range, then move the signal peak to

»  the reference level and measure it. Store the signal’s frequency value in variable T__ONE and its amplitude value in variable

T_ONEAMP. Locate the second test tone, measure it, and store its frequency and amplitude values in variables T__TWO
and T_TWOAMP, respectively.




620 ! OPERATOR IS PROMPTED TO ADJUST THEM WITHIN 2 dB
630 ! QF EACH OTHER

6ug !

650 OUTPUT €Sa;"FUNCDEF E_QUALAMP, @"

660  OUTPUT @Sa;"SUB H_EIGHT,T ONEAMP,T TWOAMP;"
678 OUTPUT @Sa;"IF H EIGHT,LT,@;"

680 OUTPUT @Sa;" THEN SUB H_EIGHT,®,H EIGHT;"
6908 QUTPUT @Sa;"ENDIF;"

768 OUTPUT @Sa;"IF H_EIGHT,GT,2 THEN;"

718 OUTPUT @3a;" CONTS;DA3072;D3;PU;PA100,688;TEXT /ADJUST TEST TONES FOR
EQUAL/;HD;"

720 OUTPUT -@3a;™ PU;PA1008,550;TEXT /AMPLITUDE AND PRESS THE HZ KEY/;*
T30 OUTPUT @3a;" S3S EP;"

748  OUTPUT @Sa;" EM;SNGLS;TS;MKPK HI;"

758 OUTPUT @Sa;" MOV T_ONE,MF;" .

760 OUTPUT €Sa;" MOV T_ONEAMP,MA;"

778 OUTPUT @3a;" MKPK NH;"

7806 OUTPUT @Sa;" MOV T _TWO,MF;"

798 OUTPUT €Sa;"™ MOV T_TWOAMP,MA;"

809 OUTPUT @Saj;"ENDIF;"

814 OUTPUT @Saj"a;"

828 !

830 t FIND THE THIRD ORDER PRODUCTS

gug !

858 OUTPUT €Sa;"FUNCDEF P_RODUCTS, €"

8640 OUTPUT €@Sa3"IF T _ONE,GE,T TWO THEN ;"

87d OUTPUT @Sa3" XCH T_ONE,T_TWO;"

880 OUTPUT €Sa;" XCH T_ONEAMP,T TWOAMP;"

898  OUTPUT @Sa;"ENDIF;"

904d OUTPUT @Sa;"SuUB D_IFF,T TWO,T ONE;"

916  OUTPUT @Sa;"DIV H_OLD,D_IFF,2;"

920 OUTPUT @Sa;“"ADD CF,T ONE,H OLD;"

938 OUTPUT €Sa;"IF D_IFF,LT,3008 THEN ;"

qug OUTPUT @3a;™ SP DN;"

958 OUTPUT @Sa;"ENDIF;"

960 OUTPUT @Sa;"TS;MOV S_TORE,TRA;"

9782 QUTPUT @3a;"SAVES 2;"

98¢  OUTPUT @3a;"@;"

998 !

1008 ! MEASURE THIRD ORDER PRODUCTS

1618 !

1¢2¢ OUTPUT @Sa;"FUNCDEF M_EASURE, @"

193¢ OUTPUT @Sa;"ADD CF,T TWO,D IFF;"

1840 OUTPUT @3a;"SP;DN;DN;TS;"

16586 OUTPUT @Sa;"IF D_IFF,GE,300¢ THEN;"

1868 OUTPUT @Sa;" MKPK HI;MKRL;MOV VB,RB;"
1978 OUTPUT @3a;™ VB;DN;TS;MKPK HI;"

1488 OUTPUT €Sa;"ELSE MKN;SP;DN;TS;MKPK HI;"
1999 OUTPUT @Sa3;"™ MKRL;VB;DN;TS;MKPK HI;"

1108 OUTPUT @Saj;"ENDIF;"

Line 650: Define the function in Lines 660 - 810 as E__QUALAMP.

Lines 660 - 810: Measure the difference in amplitude between the test tones. If the difference is less than O dB, take the
absolute value of the difference. ! this absolute value is less than 2 dB, continue to the next function. If it is greater than
2 dB, instruct the operator to adjust the test tones for equal amplitude. Re-measure the frequency and amplitude of the
test tones, store the new frequency and amplitude values in variables T_ONE, T__ONEAMP, T_TWO and
T_TWOAMP.

Line 850: Define the function in Lines 860 - 980 as P__RODUCTS.

Lines 860 - 890: If the frequency and amplitude values of the tone higher in frequency are stored in variables T_ONE
and T_ONEAMP, exchange these values with the frequency and amplitude values stored in T_TWO and T_TWOAMP,
respectively. This assures that variable T__TWO stores the frequency value of the tone higher in frequency.

Lines 900 - 980: Measure the difference in frequency between the test tones, store the difference in variable D__IFF, and
set the center frequency to Yz way between the two test tones (T_ONE + Y2 D__IFF). If the value of D__IFF is less than
3 kHz, also reduce the frequency span. Store the resulting trace in S__TORE and the instrument settings in Register 2.
Line 1020: Define the function in Lines 1030 - 1160 as M_EASURE.

Lines 1030 - 1040: Add the values of variables T__TWO and D__IFF, and set the center frequency to the sum. This sum
is equal to the frequency of the upper third order IMD product, which appears on the right side of the display.

Lines 1050 - 1100: If the tones are separated by more than 3 kHz, set the third order IMD product to the reference level
and measure its amplitude. If the tone separation is less than 3 kHz, reduce the frequency span. This will also reduce the
resolution bandwidth. (Shape factor constraints necessitate the narrower bandwidth, and the reduced scan prevents a lengthy
sweeptime.) Set the third order IMD product to the reference level and measure its amplitude.



111¢ OUTPUT €Sa3;"SUB I_MRDBC,MA,T TWOAMP;"
11286 OUTPUT €Sa;"SUB CF,T ONE,D IFF;"
113¢ OUTPUT €Sa;"TS;MKPK HI"
1148 OUTPUT @Sa;"MOV L EFT,MA;"
115¢ OUTPUT @Sa;"SUB I_MLDBC,MA,T ONEAMP;"
1168 OUTPUT €Sa;"@;"
1178 1}
1184 ! REPORT RESULTS ON SCREEN
1199 !
1266 OUTPUT @Sa;"FUNCDEF R_EPORT, €"
1216 OUTPUT @3Sa;"VIEW TRA;RCLS 2;MOV TRA,S TORE;™
1226 OUTPUT €Sa;"DA3872;D2;PU;PA30D,800;TEXT /INTERMODULATION PRODUCTS/;"
123¢ OUTPUT @Sa;"PU;PA20@,75@; TEXT /TEST TONE LEVEL = /3DSPLY
T_ONEAMP,5.2;PU;PA 708,750;TEXT /dBm/;"
1244 OUTPUT €Sa;"PU;PA20M,70@;TEXT /TEST TONE SEPARATION = /;DSPLY
D_IFF,6.0;PU;PATO0,700;TEXT /Hz/;"
125¢ OUTPUT €Sa;"PU;PA2#@,63@;TEXT /THIRD ORDER/;"
1268 OUTPUT €Sa;"PU;PA200,550;TEXT /LOWER/;PU;PA 564,558 ;DSPLY
I_MLDBC,5.2;PU;PA7®@,550 ; TEXT /dBe/;"
1278 OUTPUT €Sa;"PU;PA200,508;TEXT /UPPER/;PUPA 564,5080;DSPLY
I _MRDBC,5.2;PU;PAT@0,580;TEXT /dBe/;"
1286 OUTPUT €Sa;"PU;PA300,82;TEXT /Press SHIFT 2 Hz to repeat test/j;HD;"
129¢ OUTPUT @Sa;"é;"
1300 !
1319 ! THE FOLLOWING REPORTS THAT NO THIRD ORDER
1326 ! PRODUCTS ARE FOUND ABOVE THE NOISE LEVEL
1338 !
1348 OUTPUT @Sa;"FUNCDEF N_OTHIRD, €
1356 OUTPUT @Sa;"RCLS 2;MOV TRA,S_TORE;"
13680 OUTPUT @Sa;"EM;D3;DA3072;PU;PA10D,600;"
137¢ OUTPUT €Sa;"TEXT /THIRD ORDER INTERMODULATION PRODUCTS/ ;"
1388 OUTPUT €Sa;"PU;PA108,550;TEXT /ARE AT OR BELOW THE NOISE LEVEL/;"
1398 OUTPUT €3a;"PU;PA188,525;TEXT /Press SHIFT 2 Hz to repeat test/;"
1408 OUTPUT @Sa;"@;"
1

1416

142¢ ! IF NO THIRD ORDER PRODUCTS APPEAR
143@ ! ABOVE THE NOISE LEVEL, THE FOLLOWING
144¢ 1 BRANCHES THE PROGRAM TO READ OUT
145¢ ! THAT THE INTERMOD PRODUCTS ARE

1466 ! AT OR BELOW THE NOISE LEVEL

1479 ! OTHERWISE IT REPORTS THE MEASURED
148¢ ! RESULTS.

1499 !

1508 OUTPUT @Sa;"FUNCDEF C_HECK, &"
1519 OUTPUT €Sa;"SMOOTH TRA,32;MKMIN;"

1528 OUTPUT @Sa;"MOV N_OISE,MA;ADD N_OISE,N OISE,15;"

1530 OUTPUT @Sa;"IF L_EFT,LE,N OISE THEN;"

154¢ OUTPUT @Sa;" N_OTHIRD;"

1556 OUTPUT @Sa;" ELSE R_EPORT;"

1564 OUTPUT @Sa;"ENDIF;"

157¢ OUTPUT @Sa;"@;"
Line 1110: Measure the difference between the value in variable T__TWOAMP and the amplitude of the upper third order
IMD product, and store the result in variable __MRDBC. This result is the relative amplitude of the third order IMD prod-
uct, in dBc from the peak of the higher frequency tone.
Lines 1120 - 1160: Subtract the values of variables T__ONE and D__IFF, and set the center frequency to the difference.
This difference is equal to the frequency of the lower third order IMD product, which appears on the left side of the display.
Measure the amplitude of the IMD product, and store it in variable L__EFT. Measure the difference between the value in
variable T__ONEAMP and the amplitude of the third order IMD product, and store the result in variable 1__MLDBC. This
result is the relative amplitude of the third order IMD product, in dBc from the peak of the lower frequency tone.
Line 1200: Define the function in Lines 1210 - 1290 as R__EPORT.
Lines 1210 - 1290: Display the user-defined trace, S__TORE, the settings stored in Register 2, the test tone amplitude and
separation, and the relative amplitude values {in dBc) of the upper and lower third order IMD products. Prompt the user
to press shift 2 Hz to re-run the test.
Line 1340: Define the function in Lines 1350 - 1400 as N__OTHIRD.
Lines 1350 - 1400: Display the user-defined trace, S__TORE, and the settings stored in Register 2. Report the third order
IMD products are at or below the noise level.
Line 1500: Define the function in Lines 1510 - 1570 as C_HECK.
Lines 1510 - 1570: Smooth the trace. The minimum level of the smoothed trace is an approximation of the average noise
level. Compare this minimum trace level to the amplitude of the lower third order IMD product, stored in variable L__EFT.
If L__EFT is 15 dB higher than the approximate noise level, branch to R_EPORT. If L__EFT is not 15 dB higher than
the approximate noise level, branch to N_OTHIRD.



1588 !

1598 ! MAIN FUNCTION

1609 !

1618 OUTPUT €Sa;"FUNCDEF T _HIRDIMOD, &"
1626 OUTPUT @Sa;"T_ESTTONES;E QUALAMP;P_RODUCTS;M_EASURE;C_HECK;"
163@ OUTPUT @Sa;"é;"

1648 !

165¢ ! DEFINE THE PROGRAM AS SOFTKEY TWO
1668 !

1678 OUTPUT @Sa;"KEYDEF 2,T_HIRDIMOD;"
1688 END

Line 1610: Define the main function in Line 1620 as T__HIRDIMOD.

Line 1620: Specify the sequence of the functions to test for third order IMD products: find the test tones, check for equal
amplitude, locate and measure the third order IMD products, and ensure the products are above the noise level. If the prod-
ucts are above the noise level, report the measured results, or else report they are too low to be measured.

Line 1670: Make the program accessible from the front panel under softkey 2.

.
£

OUTPUT 7183"T_HIRDIMOD;"
and press [EXECUTE].

&
e
e

Before testing an amplifier (or any other device), run the program without the amplifier in the system to ensure the system
is not producing intermodulation distortion products. If the program results show the products are-above the noise, increase
the attenuation at the output of the signal sources or check the low-pass filters to ensure they are not passing any test-tone
harmonics. When the system distortion is eliminated, insert the amplifier between the output of the combiner and the input
of the analyzer as shown in the section, Test Setup.

MKR 2@.8181@ MHz
@D REF 14.5 dBm ATTEN 60 dB ~58. 48 dBm

1@ dB/

INTERMJDULATIDN PQODUCJS

|
\dBm

TEST TdNE LEVEL | 4. 4@
FEST-TENE—SEPARATEON 54—t
THIRD QRDER 7 Y \
T
LOWER / \ 45. 74 %Bc i
3 U

TR ]
L L

I I

i 1

Braess BHIET 2 Hz Lo regaat. teat
CENTER 20. 20350 MHz SPAN 32. 80 kHz
RES BW 322 H=z VBW 1 kHz SWP 1.2 sec

Figure 3. Example of T__HIRDIMOD Resuilts.

For more information,, call your local HP'sales office listed in the telephone directory white pages. Ask for the Electrenic Instruments Department. Or write to Hewlett-Packard: U.S.A. —P.0. Box
10301, Palo Alto, CA 94303-0890. Europe — P.O. Box 999, 1180 AZ Amstelveen, the Netherlands. Canada — 6877 Goreway Drive, Mississauga, L4V 1M8, Ontario. Japan — Yokogawa-
Hewlett-Packard Ltd., 3-29-21, Takaido-Higashi, Suginami-ku, Tokyo 168. Eisewhere in the world, write to Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, CA 94304.

5954-2701 MARCH 1985 PRINTED IN U.S.A.
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Supersedes: None

A STRUCTURED APPROACH
TO DOWNLOADABLE PROGRAMMING

OVERVIEW

A downloadable program (DLP) is a program written in spec-
trum analyzer commands that is loaded into the analyzer's 16K
bytes of RAM, and can be fully executed within the spectrum
analyzer, whether run from the analyzer’s front panel or from the
computer. A DLP allows the analyzer to evaluate data it collects
without the help of a controller. Powerful software can be writ-
ten by using a DLP in a computer program, especially if the DLP
and computer program utilize the high level functions of the “B”.

The purpose of this programming note is to show how to struc-
ture a downloadable program for the HP 8566B and 8568B Spec-
trum Analyzers with emphasis on readability, modularity, and
ease-of-debugging. It does not discuss in any detail the firmware
commands available in the HP 8566B and 8568B. Trace pro-
cessing, graphics, and special functions, such as FFT, PEAKS,
and STDEV, will not be covered in this note. For more informa-
tion, refer to the HP 8566B/8568B Operating and Programming
Manual (part numbers 8566-90040 and 8568-90041).

Prerequisites

To more easily understand this programming note, some ex-
perience with HP 8566A/8568A manual and remote operation
is required. An understanding of Programming Note HP
8566B/8568B/9816/9826/9836-1 (publication number
5952-9389) is recommended. No familiarity with the analyzers’
graphics is required.

Reference Materials

Analyzer reference materials include the HP 8566/8568B
Quick Reference Guide (publication number 5955-8970), the HP
8566B/8568B/9816/9826/9836-1 Introductory Operating
Guide (publication number 5952-9389), and the Command Syn-
tax Reference found in the HP 8566B/8568B Operating and Pro-
gramming Manual {part numbers 8566-90040 and 8568-90041).

Equipment Used

HP 8566B or 8568B Spectrum Analyzer
HP 9000 Series 200 Model 216, 226, or 236 Desktop
Computers.

READABILITY

Making a program easy to read also makes it easier to debug
and document. Here are a few simple rules to follow which ap-
ply to any program (including a DLP) which make it more
readable:

1. Write short program lines.

2. Use the standard indent format for looping, branching, and
subroutines.

3. Use descriptive variable names and labels.

4. Clearly document program lines as necessary.

Recommended DLP Procedures

In addition to the general readability rules given above, there
are several more procedures which apply specifically to a DLP
in making it more readable and less prone to error.

5. Define all variables (VARDEF) and traces (TRDEF) at the
beginning of the program — NOT within a FUNCDEF (ie.,
softkey -definition).

Variable definitions (VARDEF) and trace definitions (TRDEF)
are explained in detail in the reference documents listed earlier.

VARDEFs and TRDEF’ are global which means that variables
and traces retain their values until redefined, disposed of, or
altered by MOV or math commands. By defining variables and
traces at the beginning of the program, potential problems can
be avoided. If a variable or trace is defined within a function defini-
tion, querying the analyzer for available memory will result in an
incorrect value. If they are defined at the beginning of the pro-
gram, a correct value will be obtained. This is very important when
linking several programs together where memory space is a prime
concern. {The method for determining available analyzer memory
is given in the HELPFUL HINTS section later in this note.)

6. Use an underscore as the second letter of all function labels,
variable labels, and trace labels.

If this rule is not followed, there is a possibility that these labels
could be misinterpreted by the analyzer as one .of its own com-
mands. For example, in the statement, ‘FUNCDEF STOP,@”, the
first two letters of STOP could be interpreted by the analyzer as
the command for sweeptime, ST. The correct statement would
read as follows: “FUNCDEF S__TOP,@".

7. Use semi-colons between analyzer commands.

IEEE Standard 728 recommends the use of semi-colons be-
tween commands to avoid possible misinterpretation by the
analyzer. For example, if the analyzer is commanded to execute
“VBOA’ (Video Bandwidth and Output Active function), a syn-
tax error would result causing the program to stop or to be sub-
ject to a long delay in execution. Instead of interpreting VB and
OA as separate commands, it first executes “VBO” {ratio of video
bandwidth to resolution bandwidth) and then tries to execute ‘A,
which results in the syntax error. The correct command sequence
is “VB;0A;".

© HEWLETT-PACKARD CO. 1984

HEWLETT
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The sample program below illustrates the concepts discussed
above. It checks to see if there are any signals on the analyzer
screen that are above — 60 dBm. If there are, the analyzer zooms
in on the signal to a 100 kHz span and saves that trace in analyzer
memory.

The @’s appearing in lines 60 and 200 delimit the function
definition. All commands appearing between delimiters are as-

signed to the function label, C__HECK.

Note: When code is indented in a function definition, each
space takes two bytes of analyzer RAM. Care must be
taken not to exceed the maximum length of a function
definition (2015 bytes). To save space, the entire pro-
gram line can be indented.

OUTFUT 7183 "VARDEF ¥ OWER, 03"
OUTFUT 7185 "TRDEF §_AVE, 10013"

QUTRUT 718y "FUNCDEF O _HECGK

s

OUTRUT 71835 " TS MEFE HIg"”

OUTEUT 7183 "IF
QUTRUT 7183 "
BT 7L

THEN ™

718; "ENDIF;”
F 718y ey

S AT-TR RACK OFF; TS;"
7183 " HY s MECE s MIERIL s TSy
71857 MOV P_OWER, MAj "
7185 MOV §_AVE, TRa; "
7183 SAVES 130

Define a variable, P _UOWER,
timitialized fto Q.

‘Define & 1001 point trace
‘called 8_AVE.

'Detine a function called
HE O HE
tPut & marker on the highest
tgignal on the screen.

YIF there is & signal higher
trhan ~60 dBm, zoom to a

Yoy kHE o sparr, center il

tand bring it to the reference
level. Then store 1t in a 1001
tpoint trace previously defined
tas having the label, 5 _AVE,
'Gave the control settings in
register 1.

tEnd: the IF statement.

tEnd the definition of C HECK.

MODULARITY

The example in the previous section was a simple case of a
DLP. However, it assumed that the analyzer was manually set
to the correct span by the operator. To completely automate the
operation, it is necessary to set the analyzer to the desired span.
The following DLP steps the analyzer through four pre-defined

spans to find a signal higher than — 60 dBm. If no signal is found
in the first span, it steps to the next higher span. When a signal
is found, the DLP zooms in on the signal, stores the signal and
records its amplitude. If a signal is found in any of the four spans,
the DLP halts execution and displays the last signal found.

File name: EXAMPLE
Description of Program:

Date:
Found,

§
i
1
3
1
i
3
1
VoProgram begins heres o .
T

VOINITIALTZE:

i

OUTFUT 7183 "VARDEE F_OWER, 03"
OUTPUT 7183 "TRDEF §_AVE, 10013

i

! SUBRDUT INES:

1

OUTPUT 7183 "FUNCDEF §_FANDNE, 8"
QUTFUT 7183" FALOMZI;FELZMZ: "
OUTFUT 7183 @ "

FANTRHO , @

T 7185 "FUNCDEF
: M7 FELAMIg "

7igs "

- 71.\3: NE.; n

SANTHREE , &7
R16MIE Y

OUTPUT 7183 "FUNCDEF 8
OUTEUT 783" FA1AMZ;
OUTPUT 718y "Ey

1 .

OUTFUT 7183 "FUNCDEF 5_PANFOUR, 8"
OQUTPUT 718: " FALOMZ;FELIOMZ:"
OUTPUT 7185 "Gy '
1

&AE2F/84
This program checks for signals above -60dBm
in the following spans: 10-12 MHz, 12-14 MHz,
14-16 MHz,

the signal level, and displays the highest
freqguency signal found in trace B.

Author: . RNAME

and 16-110 MHz.  If a signal is
"autozooms” to a 100kHz span, records

Defing & variable, P _OWER,
tinitialized to O.

PDetineg a 1001 point trace
tealled S5 _AVE.

Pefine functions. called

'S FANONE, S _FANTWO, & PAMTHREE
tand §_PANFOUR that will. set
tthe start and stop frequencies
tee 1012 MHz, 12414 MHz, 1416
"MHz, and 16-110 MH:z, respec:-
Meively.

1
!
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1

POMATM FROGRAM:

OUTEUT 7183 "FUNCDEF C.HECH, 87
OUTPUT 7185 % TSI MKPE HI3”

QUTPUT 71830 IF ~HODM THEN
QUTPUT 7185 SF
OUTPUT 7185 "

OUTEUT 718" Ty T8y ¢
OUTEUT 7183 "

QUTRFUT 7182 MOV B ORER, MAR Y
OUTPUT 7183 " MOV 8 AVE, TRA "
OUTPUT 7183 GEVES 130

OUTRUT 7183 EMDIE; "

OUTELIT 718y "@s "

»

s MERL TS "

IDefine a function

O_HECE.
YRat s marker on t
'signal
g

on the scr
there is & sig
v -G By,
sHz &pan, cen
tand bring it to t
tlevel. Then store
fpoint trace prewvi
the 3 ab
bie contieol

X e 1

YEnd the IF statem
Erd the definitio

the main program

PECKAMPLE . puts th
' ngle sweep m
'seta all values: i
fraras o Then 1t oh
tepan to ses i+ a

‘greater  thar &0

tany of them. it

tuntitl & non-zero

Hround in B AVE.

ZO0m

called

he highest

T

ral highse

to a

ter it

he reterence
it irmooa 10w

oL y defined
al, B _AVE,

gettings in

et .

n oof C_HECK.

labeled

& analveesr
ade  and
oS _AVE to
aach
signal

dim is in
doge this
value is

It then-puts

=3

‘the sigral found into trace B
tand recalls the analy
'‘gsettings that existed when
tohe signal was found.
OQUTFUT 7183 "KEYDEF 20,5 _XAMPLE;” CE . XAME is assigned to
END feotfthey 20 so the program can
‘e executed from the front
panel by pressing:
TESHIFT » €200 AHe s
Notice that four subroutines have been added (S__PANONE,
S_PANTWO, etc.). Each subroutine sets the analyzer to a dif-
ferent frequency range. The DLP from the previous section now
b b Each of the five subroutines is called fr FILENAME
ecomes a subprogram. Each of the five subroutines is called from DATE OF LAST REV. LINE 10
the main program, E__XAMPLE (lines 540-640). Line 680 loads AUTHOR
the entire DLP into softkey 20 in the analyzer. Now, the controller |
can be removed and the program can be executed by pressing
[SHIFT] {20] [Hz] on the analyzer front panel. To execute the PROGRAM
DLP from the controller, type in: DESCRIPTION LINES 2070

QUTFUT 7183 "E XAMPLE; "

{and press EXECUTE).

This modular format offers three distinct advantages: it's (1) easy
to read, (2) easy to change, and (3) easy to debug. This DLP
uses descriptive labels, and it flows in a logical fashion, making
it readable. In addition, it is easy to modify. For example, if the
application requires the stop frequency of the last span to extend
to 4 GHz, simply change FB110MZ in S__PANFOUR to FB4GZ.

Downloadable Program Structure

Now that the DLP has been designed for readability and modular-
ity, it is important to insure that the format of the program follows
a logical, structured order. The following steps are highly recom-
mended for making all downloadable programs easy to read and
easy to debug. The example DLP uses this format, as indicated
by the line numbers.

DEFINE CONSTANTS
DEFINE VARIABLES
DEFINE TRACES

SUBPROGRAM
MODULES

|

MAIN PROGRAM

END

FOR EXAMPLE, Pl = 3.142
LINE 130
LINE 150

LINES 200 - 500

LINES 540 - 640

LINE 690
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More often than not, a new program must be debugged. In
downloadable programs, bugs may be manifested in three ways:

1.
2.

An error message comes up on the analyzer screen.

The DLP does the unexpected. For example, it halts execu-
tion or enters an infinite loop or starts executing before a com-
mand is given to execute.

3.

An unexpected or out-of-range result or value is obtained.

Using the example program, some techniques will be illustrated
which can be used to efficiently debug a DLP that has these
symptoms.

Error Message

The discussion will start with the case where an error message
comes up on the analyzer screen. For example, in line 290 of
the example program,

290 OQUTFUT 7183 "FAL4MZIyFY1aeMiz”

FV16MZ is mistakenly typed in.

When the program, E_XAMPLE, is executed, this line will
cause an HP-IB command error which will be indicated on the
analyzer screen as shown in Figure 1.

Admittedly, in this short example program it would be simple
to look through the program and find where FV has been
mistakenly typed in. However, in larger programs it might be more
difficult to locate exactly where an FV has been typed. If BASIC
2.1 Extensions to BASIC 2.0 are used, use the FIND command
to locate FV. Type FIND “FV” at the top of the program and press
EXECUTE. However, if another operating system is being used,
such as BASIC 2.0, the line with FV can be located in other ways.

MR 12, 332 M

Figure 1. HP-IB command error message.

One way is to run the subroutines, then step through selected
parts of the main program using the STEP key on the Series 200
controller. This can be done by placing a PAUSE statement on
line 510. This will allow the program to be run up to the main
program. In order to immediately execute the main program, the
lines containing the FUNCDEF statement and its delimiters must
first be eliminated by commenting them out (ie., place an ex-
clamation point at the beginning of lines 540 and 640). This must
be done, because when the analyzer receives a FUNCDEEF state-
ment, it assigns all commands appearing between the delimiters
(@ in the example) to the function label and will not allow the
commands to be executed line by line by the STEP key. Also,
lines containing looping constructs such as REPEAT, UNTIL, IF,
THEN, ELSE, and ENDIF must be commented out to allow im-
mediate execution. (Comment out lines 560 and 610.) The pro-
gram should be modified as follows.

PAUSE

LMAIN PROGROM:

¥

TOUTFUT 718; "FUNCDEF E_XAMFLE, "
QUTEUT 7183 SNGLS;MOV §_AVE, 03"
IOUTEUT 7183 " REFEAT

OUTEUT 7183 ¢ S _FANONE; C_HECK;
OQUTEUT 7183 " 5 PANTWORC HECK:
QUTPUT 7183 " 5 PANTHREE:; C_HECK; "
DUTEUT 7183 " G PANFOUR; C_HECK "
TOUTFUT 7183 % UNTIL S_AVE,NE,03"
QUTEUT 718;" MOV TRE,S_AVE;"
QUTRUT 7183" RCLS 13;ELANK TRE;VIEW TRE;
COUTEUT 7183 "y

DUTPUT 7183 "KEYDEF 20,5 _XAMPLE;"
END

'The main progiram 1abeled
VECXAMFLE, puts the analyzer
tin single sweep mode and
tsete all values in 8 _AVE to
tzerg.  Then it checks each
lgpan to see if a sigrnal
tgreater than ~60 dBm is in
tany of them. It does this
tumtil & non-zero value is
tfound in §_AVE. 1t then puts
tthe signal found into trace B
tand recalls the analyzer
tsettings that existed when
tthe signal was found.
YEOXAMFLE ie assigned to
lepfthey 20 so the program can
'he executed from the front
‘pangl by pressing:
VOBHIFTE R0 AHz

Press RUN, then STEP through the program from the con-
troller. The HP-IB command error will appear when ine 590 is
executed. The search for FV has been narrowed to the
S__PANTHREE and C__HECK subroutines. To find which one
is producing the error, immediately execute S._PANTHREE and
C__HECK one at a time from the controller or modify the pro-
gram line to execute one subroutine at a time. When
S__PANTHREE is executed, the HP-IB CMD ERROR:FV will ap-
pear on the analyzer screen.

Another way to selectively evaluate areas of a program is to
use GOTO statements. These can be used instead of exclamation
points. For example, GOTO 550 could have been placed after
the PAUSE statement and GOTO 570 could have been put in
after line 550 to selectively execute program lines instead of using
comments.

Notice the advantage of keeping program lines short. The
shorter the lines, the more easily the search is narrowed. Of
course, using short lines causes more output activity.on the HP-IB,




but if this is of concern, the carriage return/line feed can be sup-
pressed by typing

. USING "#,K";"<command listii"

at the beginning of each line, where Sa = 718.

Also note the advantage of keeping softkey definitions short.
The shorter the softkey, again, the more the search has been nar-
rowed. If S__PANTHREE had been large, it might have been dif-
ficult to find the line with FV in it. However, even if this had been
the case, PAUSE and GOTO 290 could have been placed on lines
270 and 271, respectively, to step through S__PANTHREE line
by line. (The maximum number of bytes that can be in a softkey
definition is 2015, which far exceeds what is recommended here
to easily debug a program.)

HP-IB command errors can also occur if variable, trace, or func-
tion names are not first defined in VARDEF, TRDEF, or FUNC-
DEF statements, respectively. If the names are not defined before
they are used, the undefined name will appear on the analyzer
screen in the argument of the HP-IB CMD ERROR: Also, errors
occur if function, variable, or trace names are too long or an in-
correct format is used. They must be 2 to 12 characters long us-
ing capital letters A through Z.

Unexpected Behavior

Another type of problem with a DLP might be that it just does
the unexpected. After a DLP has been corrected for typing, spell-
ing, and syntax errors, there are still possibilities for unexpected
errors. These errors may not produce an error message but can
have drastic effects on the proper execution of the DLP. The DLP
might stop executing before it is supposed to, or it might con-
tinue executing even after the program should have halted. The
DLP might cause the analyzer to “hang” or not respond to any
subsequent commands. It might even start executing before the
softkey has been executed. Although it can be frustrating when
these kinds of problems occur, the type of behavior exhibited is
usually a clue to the part(s) of the DLP that is causing the prob-
lem. The following paragraphs discuss the types of errors which
can cause this behavior and some ways of searching for these
errors in large DLP's.

When the DLP unexpectly stops or does not stop execution,
looping constructs may be improperly terminated in the program.
Each REPEAT/UNTIL loop and IF/THEN/ELSE/ENDIF branch,
whether nested or not, must always have a logical end. In the
example, if the REPEAT/UNTIL loop was not terminated in line
610, the program would end whether or not a signal was pres-
ent, since the REPEAT loop would not be active. Only one
REPEAT/UNTIL. loop appears in the program, so it is easy to
check to see if the loop is terminated correctly. However, in larger
DLPs there may be many nested REPEAT/UNTIL loops;
therefore, checking for correct terminations will be more difficult.

The analyzer may “hang” or reach an undesired state from
which the only exit is to press the instrument preset key on the
front panel. A “hung” analyzer may be unresponsive to further
execution of front panel keys or to execution of remote com-
mands. It may indicate an error other than an HP-IB command
error or the analyzer screen may start randomly writing characters
or drawing vectors. Analyzer “hanging,” which can have a number
of causes, can be debugged systematically.

First, check that functions do not call themselves within their
definitions. This is an unpermitted form of recursion. It may
produce an “INVALID NEST LEVEL error and /or it may cause
strange characters to appear on the analyzer screen. The follow-
ing section on looping and branching addresses this problem
and shows ways of getting around this kind of recursion.

HP 8566B/8568B/Models 216/226/226-99

Second, if the DLP uses analyzer graphics, check that the
graphics are used correctly. Refer to the HP 8566B/8568B
Operating and Programming Manual and the HP 8566A/
8568A Remote Operation Manual for details on analyzer
graphics. If the analyzer screen appears to scroll, or if vectors
are written randomly, check to see if label and text terminators
are in the proper place.

Third, check that semi-colons are properly placed and com-
mand syntax is followed.

Improper use of delimiters may cause a DLP to begin execu-
tion before a command to execute is given. For example, if line
300 were omitted, S__ PANTHREE would not be delimited. This
would cause part of the DLP to be executed when it was
downloaded to the analyzer {when RUN was pressed on the
controller) because the beginning delimiter for S__PANFOUR
would have been considered the terminating delimiter for
S__PANTHREE. Then subsequent commands would be im-
mediately executed. Remember, a delimiter must be placed just
before the command list and a matching delimiter must be
placed just after the command list. Also, make sure that the par-
ticular delimiter chosen is not used as a label or text terminator
and is not used in text to be written to the analyzer screen.

The table below summarizes.

Symptom Possible Cause

Stops or does not stop
execution

Looping construct
improperly terminated

Analyzer “hangs” Recursion, improper use
prop

of analyzer graphics, im-

proper use of semi-colons

or command syntax

Program executes before
command is given to
execute

Improper use of function
delimiters

Even with these hints of things to look for, there may still be
a need to systematically search the DLP for the source of the prob-
lem. When these types of problems occur, the HP-IB command
error message will not appear. But without the luxury of an er-
ror message, the problem can be located by examining the pro-
gram as outlined in the Error Message section. First step through
the main program without executing the looping constructs. If
no problems are found, execute the program with the looping
constructs. As each function label is executed, the function causing
the unwanted behavior will hang the analyzer by not allowing the
execution of any subsequent subroutines. Also, the program an-
nunciator (the square on the lower right screen of the controller
that indicates a program is running) will not disappear. This square
indicates that the HP-IB line is busy.

Out-of-Range Resuit

The last type of problem that might occur in a DLP is when
a variable or trace has an unexpected or out-of-range value. The
value of variables and trace elements can be displayed on the
analyzer screen through the use of the DSPLY command. In the
example DLP, the variable, P__OWER, was used to store the
marker amplitude value of the highest signal above —60 dBm
(see line 450). To check that the variable value is correct, simply
use the DSPLY command to display the value of P__OWER. If
desired, display the value within the DLP by inserting the follow-
ing line at the desired location in the program:

OUTRUT 7183 "DSPLY P_OWE
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The number, 6.3, is simply the total field width, 6, and the desired
number of displayed decimal places, 3. This number can be any
specified number. For more information see the DSPLY command
in the Operating and Programming Manual.

To display the value of P__OWER at the end of the program, insert
the above line just after line 630. To monitor a value within a repeat
loop, it may be conveniet to put a PAUSE on the line after the DSPLY
command since otherwise the value may be written repeatedly on
the analyzer screen. The DSPLY command need not be inserted
in the DLP itself. When debugging it is sometimes convenient to
monitor the value of variables after the DLP has been executed. In
this case, simply execute the above line from the controller.

To monitor the value of the 500th element of trace A, type in the
following line at the desired location in the program:

CHATRLIT 7183 "DERLY THRALSONDI1, 6.3

Again, this can also be executed directly from the controller.

In summary, diligent use of PAUSE, GOTO < line number >, !,
and DSPLY will be extremely useful in debugging a DLP. Although
all of the problems and ways to debug are not covered here, some
of the more common problems that might occur and ways to solve
them have been discussed. This should make DLP development
and maintenance run more smoothly.

LOOPING AND BRANCHING
The two main sets of program flow control (looping and branch-
ing) commands on the HP 8566B and 8568B are REPEAT/
UNTIL and IF/ THEN/ELSE /ENDIF. When using these commands,
two important rules should be followed to avoid errors:
1. REPEAT/UNTIL LOOPS MUST NOT BE NESTED MORE
THAN5 LEVELS. Nesting can best be illustrated by the follow-
ing diagram:

REPEAT
REPEAT
REPEAT
REPEAT
REPEAT
UNTIL

UNTIL
UNTIL
UNTIL
UNTIL

Note that each REPEAT has a corresponding UNTIL. in this indented
structure. Nesting higher than 5 levels will result in an error.

The following program is an example of illegal nesting. Although
it does not look like the above nesting structure, it does nest
REPEAT/UNTIL more than five times because recursion occurs
in the program. (The function calls itself.)

QUTPUT 7183 "VARDEF C_OUNT, 03"
DUTFUT 7183 "FUNCDEF Z_00M,&"
QUTFUT 718y"  MEPE
QUTERUT 718"
OUTPUT 718"
auTPuT 7183 "
DUTRUT 718y
auTEuT 718y
QUTFUT 7183
QuUTFUT 7183 "ey
QUTRUT 718377 00Mg "
EMND

DEELY C_OUNT, 5,030
REFEAT
7. _00M3"

HI;MT13GF100KZ; "
MTO; TS MEFKE HIjMECF
ADD C_OUNT,C_OUNT, 13"

UNTIL C_OUNT,EG, tDOg "

Initialize and define the functien,
2_00M, which spans in on the
highest signal to D00 kHz, 100
times.

Lines 70, 80, and 20 attempt to
repeat Z_00M 100 times except

each time the repeat loop ig nested
one level highei-.

Note that in line 60 the Z__OOM function calls itself 100 times.
When it tries to perform the loop for the sixth time, the-error message,
“INVALID REPEAT NEST LEVEL” will appear on the analyzer
CRT. As a result, the program must be modified such

that the REPEAT loop excludes the function definition, “Z__OOM”.
The following program builds the REPEAT loop around the com-
mand list rather than the entire function definition. It will now loop
the desired 100 times.

10 QUTPUT 71493 "VARDEF
C20 OUTFUT 7183
B0 OQUTEUT 7183
L A DUTRUT 7183
fwin] QUTFUT 7183
& QUTRUT 7183”7
0 QUTRUT 718"
30 OUTFUT 718"
Q0 QUTFUT 718 "@y "

oo QUTRUT 71837 _00M; ¢
1o EMD

C_OUNT, a3
7 00M, &Y

MT Oy TSy MK
“DD C_OUNT, C

UNTIL € _OUNT,EGQ, 1005 "

Imitialize and define the function,
I 00M, which spans in on the
highest signal to 100 kHz, 100

times.




2. AN IF/THEN/ELSE BRANCH MUST NOT BE NESTED
HIGHER THAN 25 TIMES. Once again, a diagram can best
illustrate this concept.

IF.__ THEN
IF THEN
IF THEN
ENDIF
ENDIF
ENDIF

HP 8566B/8568B/Models 216/226/236-99

This example only shows 3 levels of nesting. An error would not
occur until 26 levels were used. Note that each IF/THEN branch
has an ENDIF associated with it.

The following is also an example of recursion. However, in this
example the use of IF/THEN/ELSE is considered to be bad pro-
gramming practice and should not be used since REPEAT/
UNTIL is more appropriately used for looping. It is included in this
note for illustration purposes only.

PO COUTRUT 7183 "VARDEF  C- OUNT, 03"
R0 QUTRUT 7183 "FUNCDEF 7 _0om, mb
OO OUTPUT TIE: Y FEFE
40 . QUTRUT 71830 O MT
505 QUTRUT 718;»
&0 DUTRUT. 7183 "
7O COUTRUT 718
0 DUTPUT 7183 7
QoL OUTPUT 71850 I 00y
100 QUTPUT 7183 ENDIF"
110 OUTRUT 718w

1200 DUTFUT 7183 "7 00OMy™"

130 END \

DSFELY [ OUNT, 5, mg"

HI:MT138F100KZ "
03 TS MEPE . HI3 MECES ©
ADD € OUNT, C_OUNT,; 1

YUMTLL O QUMT, B, 10030
IF CoOUNT, LT, 100 THEM

Initialize and define the function,
7 00M, which spans in o the

Highest signal to 100 kHz, 100
times.

Lines 80, 20, and 100 attempt to
execute 7_00M 100 times except
sach time Z_00M is executed,

the IF/THEN/ENDIF branch is
nested one level higher.

This program will work fine for 25 loops, but on the 26th loop,
“HP-IB COMMAND ERROR’ and “‘PARAMETER ERROR” will ap-
pear on the analyzer CRT. Again, the problem is the function defini-
tion calling itself and the ENDIF is never seen. The solution is to
use the REPEAT/UNTIL function given in the second program ex-
ample in #1 above.

In summary, even though recursion is allowed by the analyzer
for 5 REPEAT/UNTIL loops and 25 IF/THEN/ELSE loops, this
practice is not recommended. The second program in #1 above is
the recommended method.

HELPFUL HINTS
Available Memory

The HP 85668 and 8568B have 16K of user-defined RAM which
can be used for many user-defined parameters such as traces,
variables, functions, commands to be executed at the beginning or
end of a sweep (ONSWP and ONEQOS), and for math algorithms
(TRMATH). To determine how much analyzer memory is required
for a particular function or an entire DLP, the MEM command is
used. The preceding DLP (E__XAMPLE) contains a variable, a
trace, and several function definitions. To determine how much
analyzer memory is used by the entire DLP, three steps are required.
First, the current value of available analyzer memory must be deter-
mined (without the program being downloaded) by running the
following program:

GUTRUT. 7185 "MEM?3 "
ENTER . 718yMemory
PRINT Memory

END

Second, the DLP must be run. This step will download the entire
DLP, and the required amount of analyzer memory will be taken.
Third, the program above must be run to obtain the new value of
available analyzer memory. Now it is simply a matter of subtracting
the two values obtained in steps 1 and 3 to determine the memory
used by the DLP. Incidentally, E__XAMPLE uses approximately

2,700 bytes of memory.

It is important to note that trace definitions require 2 bytes per
trace element, so all unnecessary trace definitions should be
eliminated to conserve memory.

If the analyzer memory is too full to allow another program to be
downloaded, the error message, “INVALID SYMTAB OVERFLOW:
will appear on the analyzer CRT. To allow memory space for a new
program, the DISPOSE command can be used to eliminate DLP’s
already stored in the analyzer’s 16K of RAM. Either individual pro-
grams or the entire contents of the analyzer's memory can be
eliminated. For example, “DISPOSE E__XAMPLE’ eliminates that
specific program from the analyzer's memory while “DISPOSE ALL”
eliminates the entire memory contents.

DLP Execution Time

To determine how long E__XAMPLE takes to execute, the follow-
ing program should be run. Note that it uses the new HP 8566B
and 8568B command, DONE.

Ti=TIMEDATE

QUTRUT 7183 "E XAMPLE; DONE; ¢
ENTER 718:N

FRINT TIMEDATE-TH

0 BN

Incidentally, E__XAMPLE takes about 2.75 seconds to execute.

BASIC 2.1 Helpful Features

There are numerous helpful features provided by the BASIC 2.1
Extension to the BASIC 2.0 Operating System which make typing
DLP's much easier and faster. For example, Series 200 controller
softkeys can be defined for repetitive statements such as OUTPUT
718 and ENTER 718. In addition, BASIC 2.1 includes a search-and-
replace function (FIND, CHANGE) which allows variable names to
be typed in very quickly in abbreviated form and later replaced easi-
ly with longer, more descriptive names. For example, P__AMis a
short name which would be typed initially and later replaced with
the more descriptive name, P__ERCENT__AM.
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HP 8566B/8568B/9816/9826/9836-1 Introductory Operating Guide

Introduction

This note is an introductory guide to remote operation and programming of HP 8566B and HP 8568B Spectrum
Analyzers using either the HP 9816S, 9826A or 9836A Desktop Computer with BASIC. Included in this guide
are system connections for remote operation and several example programs with descriptions of each step.

The HP 9816S, 9826A, and 9836A use HPL and Pascal as well as BASIC. Although this guide is based on

BASIC, the setup and language independent programming techniques apply equally well to systems using HPL. or
Pascal.

The HP 8566B and HP 8568B are microprocessor-controlled, general-purpose spectrum analyzers which are .
compatible with the Hewlett-Packard Interface Bus (HP-IB). When used with an HP-IB controller, such as the HP
98168, 9826A, or 9836A, programs can be developed on the controller and either run remotely or downloaded
into the analyzer’s internal RAM. Thus, the HP 8566B/8568B are truly programmable, fully automated spectrum
analyzers with the following features:

Precise, stable LO tuning

High sensitivity and resolution

Wide dynamic range

Powerful built-in function set

16K of nonvolatile memory for custom measurement routines

Direct CRT plot with or without a controller

Related Documents

Complete operating information for the HP 8566B/8568B Spectrum Analyzers can be found in these documents:
1. HP 8566B/8568B Spectrum Analyzer Operation Guide (P/N 08566-90040 or 08568-90041).

2. HP 8566B/8568B Spectrum Analyzer Pull-Out Information Cards

3. HP 8566B/8568B Spectrum Analyzer Quick Reference Guide (P/N 5955-8970).
The following manuals describe HP 9816S/9826A/9836A controller operation.

1. Basic Operating Manual (P/N 09826-90000)

2. Basic Programming Techniques (P/N 09826-90010)

3. Basic Interfacing Techniques (P/N 09826-90020)

4. Basic Language Reference (P/N 09826-90055)

Equipment Reguired

To perform the examples in this note, you will need the following equipment and accessories:
1. HP 8566B or 8568B Spectrum Analyzer

2. HP 9816S, 9826A or 9836A Desktop Computer with ROM-based or RAM-based BASIC language
(Options 011 or 711)

3. 10833 A/B/C/D HP-IB Cable
4. HP 7240A, 7245A/B, 7470A, or 9872C Plotter (optional)

Setup

Figure 1 shows the system connections. To connect the system as shown, follow these steps.

1. Turn off the power to the HP 98165/9826A/9836A and HP 8566B/8568B.

2. Attach an HP-IB cable to the 24-pin HP-IB connectors on the back panels of the HP 9816S5/9826A/9836A
and HP 8566B/8568B. The connectors are shaped to ensure proper orientation. (See Figure 1.)
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“ CAUTION

Do not attempt to mate silver English threaded screws on one connector with
black metric threaded nuts on another connector, or vice versa, as damage to
the hardware may result. A metric conversion kit which will convert one cable
and one or two instruments to metric hardware may be obtained by ordering
HP P/N 5060-0138.

—
R /\

A

\\\§

5\

V\\ N
\\

FIGURE 1. SYSTEM CONNECTION

Checl-Out
Determine whether your HP 9816S/9826A/9836A has a soft-loaded (RAM) or built-in (ROM) language system

and follow the appropriate procedure below:
Built-in System

1. Remove any discs from the drives and then press the power switch in.
2. A “BASIC READY” message should appear and the computer is now ready for use.
3. If more than one language system is built-in, BASIC (B) and HPL (H) for example, the computer will display

WHICH SYSTEM?
B H

Press the “B” key to select the BASIC system.

Soft-loaded System

1. Insert the BASIC language system disc into the disc drive and close the door.

2. Press the power switch in.
3. After afew seconds the “BASIC READY” message should appear and the computer is now ready for use.

If the computer does not display the “READY” message after the procedures above are completed, refer to the
. BASIC Operating Manual, Chapter 1.

After making AC power line connections to the analyzer, the STANDBY lights on both the RF and display sections
should be illuminated. Set the analyzer to LINE ON.
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INSTR
STA':D BY ON CHECK
o 0 O
LINE
LINE ON and STANDBY INSTR CHECK LED

Upon LINE ON, the analyzer will perform an automatic internal instrument check, designated by the red INSTR
CHECK indicators. Both LED’s will turn on momentarily during the brief check routine and, if the instrument is
operating properly, will go off during operation, except when another instrument check is triggered by an Instru-
ment Preset. If one or both LED’s remain on, refer to Section II, Performance Tests, in the HP 8566B/8568B
Service Manual.

Verify that the analyzer’s address is set to 18. The read/write address of the HP 8566B or HP 8568B can be
determined and altered from the front panel by using the shift function P:

P
Pressing @

sets the address to 18.

When the analyzer is turned on from a cold state, CRT messages OVEN COLD and REF UNLOCK may appear.
These will go off typically ten minutes after AC power is connected. Type the following commands on the
controller keyboard.

ARORT 7 (Press | exeoure | )

REMOTE 718 (Press | execvre | )

If ADRS'D and REM light up on the analyzer’s front panel, proceed to the programming examples. If either
ADRS’D or REM do not light, check to make sure that the interface cables are properly connected and the address
in the REMOTE statement matches the address of the HP 8566B/8568B. Although 18 is the factory-set address
and the address used in the following examples, other addresses are possible.

If both ADRS'D and REM still do not light, consult the HP 8566B/8568B Service Manual and the HP 9816S/
9826A/9836A Service Manual for troubleshooting information.

Programming Examples

The following examples illustrate some of the ways to operate the HP 8566B/8568B using the HP 9816S/
9826A/9836A controller.

The examples illustrate the operation of front panel controls both remotely and via user-defined softkeys. Also
shown are procedures for reading various outputs from the analyzer, such as active functions, marker values, and
trace data. If an HP plotter is available, an example of plotter output is also illustrated. Two examples of harmonic
distortion measurements are shown. The first illustrates the techniques used in programming the analyzers in a
strictly remote fashion. The latter shows the same harmonic distortion measurement as part of a user-defined
routine which utilizes some of the expanded function set and is stored in the spectrum analyzer. This latter program
can be run independently, without a controller, by simply pressing a softkey on the front panel of the analyzer, or by
executing the softkey from the controller.
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Before proceeding with the examples, connect the calibrator signal output (labeled CAL OUTPUT just below the
front panel) to the RF input of the analyzer. The calibrator signal frequencies for the HP 8566B and the HP 8568B
are 100 MHz and 20 MHz, respectively. The programming examples assume that an HP 8566B is used; therefore,
if an HP 8568B is used, substitute 20 MHz wherever 100 MHz appears in the program code.

EXAMPLE 1: PROGRAMMING FRONT-PANEL FUNCTIONS

set the analyzer, and set center frequency to 100 MHz and span to 10 MHz, enter the following on the
ird of the 9816S/9826A /9836A controller: OUTPUT 718; “IP CF100MZ SP10MZ”

ouTPUT 7 185 "IP; CF 1O0OMZ ; G 10MZ 5"

—_— -— — —r— —_—

ontroller TALK
elect HP-1B
nalyzer address

1strument preset
ctivate center frequency
et center frequency value
emi-colons separate analyzer commands as per IEEE-728 recommendations —
ctive frequency span
2t frequency span value

1

ing this statement initiates the sequence of operations shown above. The final CRT display with a 100 MHz
resent should look like this:

hﬂ REF .@ dBm ATTEN 18 oB

12 aB/

¥
spa Hl
10.p Mk %

CENTER 1@2@.88 MHz SPAN 18.82 MHz
AES BW 1R2 kHz VBW 300 kHz SWP 20 msec

The last function activated, SPAN, will appear with its current value on the analyzer CRT as shown in the shaded
box.

NOTE

An important concept in analyzer programming is worthy of special note
here. The sequence of operations executed above could have been entered
manually from the front panel of the analyzer to yield the same resuit. In fact,
a manual sequence of keystrokes is usually developed first and then used as a
basis for executing the same procedure under program control. This simple
technique is recommended as a powerful tool for software development with
the automatic spectrum analyzer.

5




HP 8566B/8568B/9816/9826/9836-1 Introductory Operating Guide

EXAMPLE 2: PROGRAMMING USER-DEFINED ROUTINES

Any analyzer command can be incorporated in a user-defined softkey. This softkey, once it is loaded, can be
executed independently without a controller, by simply pressing the softkey on the front panel of the analyzer, or
by executing the softkey via the controller. The following program shows the front panel functions from example 1
incorporated in a softkey.

10 QUTPUT 718;"DISPOSE aALlL;" IDisposes of all predefined softkeys,
20 QUTPUT 718; "FUNCDEF Z_0OM, @IP;CF 100MZ;6P 10MZ;@"

30 END Line 20 amsigns the label, Z_0D0M, teo
40 tthe indicated sequence of front panel
50 lcommands,

Note that string delimiters must be used when denoting a string within a string. In this case the @ delimiter was
used. Other string delimiters include the following symbols: !"$% &’ /: =@\ * * | ~

PARTI: ENTERING AND DOWNLOADING THE PROGRAM

To enter the program, press: execute

10_ should appear.
Type a line and press | = | . Now 20_ should appear.

Continue entering program code line by line. After storing the last line, END, press [ "™ | to execute the
program.* (Program lines beginning with “I” are for annotation only and can be omitted. These comments are
provided for the reader’s clarification only. Note that your line numbers need not correspond to those in this guide.)

PART Il: EXECUTING THE ROUTINE

Running the above program stores the routine in the analyzer’s internal RAM. The routine can be executed in the
following three ways:

@ via the analyzer’s front panel using a softkey whose number is assigned by a KEYDEF declaration

® via the controller using a KEYEXC command

@ via the controller using the label defined in the FUNCDEEF statement

To execute this softkey from the analyzer’s front panel, place the cursor after the END command in line 30.

10 QUTPUT 718;"DISPOSE ALL;"

20 OUTPUT 718; "FUNCDEF Z_0OM, ®IP;CF 100MZ;SP 10MZ;@"
30 END

T

Press the (insert line) key on the controller. Line 21 should appear after line 20. Key in the following
program code on line 21:

21 OUTPUT 718;"KEYDEF 100, Z_0D0M;" tAssigns softkey 100 to the predefined
Ilabel, Z_0OM,

Press | ™™ J and ™ ]| Then press the analyzer’s local key, (located on the lower left corner of the front
panel). This places the analyzer under front panel control to enable the operator to key in the softkey.

*For a brief introduction to the controller editing facilities, refer to the chapter entitled Entering, Running and Storing Programs in BASIC
Programming Techniques for the HP 9816S/9826A/9836A.
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Press the following keys:

® = (D)0 &

Notice when the first data number, 1, is pressed, the entry block (shaded box) indicates the softkey being entered.

/.P REF .@ dBm ATTEN 12 dB
19 dB/
SOFTKEY / \
100 j \
{ /
|
CENTER 122.B8 MHz SPAN 10.28 MHz
RES BW 100 kHz VBW 300 kHz SWP 20 msec

The key terminates the data number entry and executes the softkey. Notice the controller need not be
connected when executing the softkey in this manner.

To execute softkey 100 via the controller, again insert a line by placing the cursor after the END command. Line 22
. should appear. Key in the program code indicated.

10 OUTPUT 718;"DISPOSE AlL;"

20 QUTPUT 718;"FUNCDEF Z_00M, RIP;CF 100MZ;8P 10MZ;R"

21 OUTPUT 718; "KEYDEF 100, Z_0O0M;" .
22 OUTPUT 718;"KEYEXC 100" tExecutes softkey 100 defined in line 21, |
30 END !

Press | === | then | ™ | to execute softkey 100 again.

The softkey may also be executed from the controller using the label, Z_OOM defined in the FUNCDEF declara-
tion. To do this, simply edit line 22 as follows:

22 OQUTPUT 718;"Z_0OO0M; "

ENTER RUN

Press and . Notice that line 21 is not necessary in this program when the routine is executed in this
manner. The softkey is executed whenever the label, Z_OOM, is encountered.

EXAMPLE 3: PRODUCING A FUNCTION OR MARKER VALUE QUTPUT

In the first case, a BASIC program is shown which directs the analyzer to activate center frequency, and to prepare
to output the current value in a subsequent statement. The value is then transferred into the variable F and printed.

10 OUTPUT 718;"CF;0A;" lActivate center frequency, prepare
20 tto output value of active function. :
30 ENTER 718;F 'Transfer value to F. :
40 PRINT "Center Frequency =";F;"Hz" IPrint value, |
50 END
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To enter the new program, type SCRATCH A (but, if desired, store the existing program at this time) and press
excore | 1O clear the program memory.

Press ,then | === | and type in the program lines shown above.

A typical output would be:

Center Frequency = 1,E+8 Hz

Next, we would like to output both the amplitude and frequency of the active marker. To illustrate this, connect the
analyzer's CAL OUTPUT to the RF INPUT. Again, type SCRATCH A and press | gewre | to clear the program
memory, and enter the following program:

10 DUTPUT Z183"IPFA 75MZ3FR 150MZ;82; T8 E1,"

20 I Instrument preset, set start and

30 ! stop frequencies, single sweep,

490 ! take sweep, peak search,

50 BUTPUT 718;"MA; " ! Prepare to output marker amplitude,

60 ENTER 718;4 ! Transfer amplitude into variable A,

70 OUTPUT 718; “MF; " ! Prepare 1o output marker frequency.

80 ENTER 718;F P Transfer frequency into variable F,

90 PRINT Aj;"dBm "yF/1 . E+6 "MH2" ! Print A and F (scaled to megahertz).
100 END

The first line presets the analyzer, sets start and stop frequencies to 75 MHz and 150 MHz, and then instructs the
analyzer to use the single sweep mode. To ensure that a trace is displayed which corresponds to the current
instrument control settings, a take sweep command (“TS”) is used. This arms the sweep, causing a sweep to be

taken when frigger conditions are met, and prevents the analyzer from accepting further commands until the trace
is complete.

Upon completion of this sweep, the peak search (“E1”) command is invoked, placing a marker on the largest
signal displayed. Lines 50 and 60 instruct the analyzer to output the amplitude value in dBm into the variable A,
and lines 70 and 80 cause the frequency in hertz to be transferred into E These two values are then printed with
appropriate units. Note that the frequency in hertz has been divided by one million to yield megahertz.

Pressing | ™ | vields typical output:

10,4 dBm 100.2 MHz

EXAMPLE 4: TRACE DATA QUTPUT

An important capability of an automatic spectrum analyzer is to transfer trace amplitude data into an array in the
controller for subsequent manipulation. A direct approach is shown in the first program:

10 DIW AC1000) Dimension array A from 0 to 1000,

20 (1001 points total),

30 OUTPUT 718;"82;T8;03;TA;" Using 03 format (reference level units),
40 prepare to ovtput trace A,

60 ENTER 718;A(N) Transfer formatted data one point at a
70

time into A array,.
.80 NEXT N End of FOR-NEXT loop.
90 FOR N=0 TO 1000 STEP 100
160 PRINT N,A(N)

110 NEXT N

120 END

!
!
!
!
50 FOR N=0 TO 1000 ! Begin FOR-NEXT loop.
!
!
!
!
!

Print every one~hundredth point,

After dimensioning the array, four commands are sent to the analyzer in the QUTPUT 718 statement. First, the
analyzer is set to the single sweep mode, followed by a take sweep command. The single sweep mode (“S2”) is

8
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especially important when outputting trace data because it provides a static display while the values are being
accessed. Following the TS command (discussed in Example 3) there is an output format command O3. (This is
the letter O for Output, not zero!) The analyzer in this mode scales the display units from the ADC (analog-to-
digital converter) to reference level units (in this example, dBm), and re-formats these values into a sequence of
ASCII characters which will be transmitted over the interface bus. TA specifies trace A data, which are subsequen-
tally transferred one point at a time into the A array using the ENTER 718 statement repeated 1001 times.

Finally, to show what has happened, several data values are printed.

0 ~86 .5
100 -83.4
200 ~83.8
300 ~87 .4
400 -8 .9
500 -13

600 -79.1
700 ~-83.1
800 ~84.5
900 ~83.6
1000 ~-87.5

The execution time for the trace data transfer in O3 format using the HP 9826A is about 3.6 seconds. To achieve a
faster transfer, avoid rescaling the ADC values and re-formatting into ASCII code by using O2 instead of O3 output

format. The trace data can then be transferred as unformatted binary values by using an I/O path with the ASCII
format off.

In the case below, a sequence of 8-bit bytes is transferred into the integer-valued A array. Note that the values in
the A array are two bytes or sixteen bits long, as are the binary values to be transferred from the analyzer in the 02
format mode. The values printed from the A array are in display units. These range from 0 to 1023, and may be

accessed as such for further processing. A typical execution time for this transfer using the HP 9826A is 150
milliseconds.

10 INTEGER AC1000)
20

30 OUTPUT 718;"82;3T8;02;TA;"

Dimension A array from 0 to 1000
(1001 points total).,
Single sweep,take sweep, using format 02

40 (binary units) prepare to output trace A,
G0 ASSIGN ®8a TO 718;FORMAT OFF Assign I/0 path @8a to spectrum analyzer
60 and turn ASCII format off for this path.
70 ENTER ®SajA(x) Transfer data into array using specified
80

I/70 path with format off,
?0 FOR N=0 TO 1000 STEP 100
100 PRINT N,A(N)

Print every one-hundredth point,
110 NEXT N

120 END

0 139
100 178
200 127
300 129
400 169
500 870
600 207
700 154
800 126
200 131
1000 160

This program illustrates how more advanced BASIC programming techniques can be implemented to produce
significantly higher performance in the area of automatic instrument control. Such topics as advanced transfer
techniques are treated in BASIC Interfacing Techniques for the HP 9816S,/9826A/9836A.
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NOTE

Correct format usage when transferring data and commands to and from the
analyzer is essential for proper operation under remote control. Errors in for-
matting are a frequent cause of program failure; study the format codes if you
are not certain of correct usage when debugging a program under develop-
ment.

Data are transferred over the interface bus one 8-bit byte at a time. These
may be ASCll-encoded alphanumeric characters, or binary values. For exam-
ple, when the O3 format has been specified (this is the default mode on
instrument preset) and a trace value is output from the analyzer, a sequence
of ASCII characters is transmitted across the bus, as many as needed to spec-
ify the value of interest. The analyzer automatically performs the necessary
formatting from an internally stored binary value to an ASCIl string, and the
controller reverses this process on receipt of such a string. As the number of
characters transferred is variable, a free field format is required in the control
program.

Alternatively, data values themselves may be transferred in 8-bit bytes (two
bytes will be necessary to retain the full 10-bit precision of values stored in
the analyzer). Here, the analyzer may be in the O2 format, and the controller
in an unformatted or binary formatted mode (i.e., ASCII formatting must not
occur). This is illustrated in the second trace output example involving the
format off 1/0 path.

See the Spectrum Analyzer Remote Operation manual for further information
on input/output formats.

EXAMPLE 5: PLOTTER QUTPUT

The trace data, graticule, and annotation on the analyzer's screen can be directly transferred via HP-IB to a
Hewlett-Packard plotter such as the HP 7245A/B, 7240A, 7470A, or 9872C; this can be done using the analyz-
er’s internal PLOT command. The program example shown below illustrates how a direct plot can be obtained
using a controller; however, a direct plot can also be obtained by pressing the lower left recorded key on the front
panel of the analyzer.

Before executing the program, connect an HP 7245A /B, 7240A, 7470A, or 9872C plotter (if available).

Set the HP-IB address on the plotter to address 5:

16 8 4 2 1

JHHEREF
AaaLiar

4+1=5
N
ADDRESS

If the address switch on the plotter cannot be located, refer to the plotter’s operation manual.
10
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When using the PLOT command, the scaling points (labeled P1x, P1y, P2x, and P2y) must be specified. These

. scaling points specify the x-y coordinates which determine the size of the plot.
e ————.
P2x,P2y

e —— = -9

I |

I |

| |

| I

| !

— — — —— J
Pix,P1y

Special care must be taken to enter scaling point values which fall within the allowed scaling point range of the
particular plotter being used. The following table shows the plotting ranges of each plotter exemplified here. Also
shown are typical values of scaling points which can be used to give a typical plot size.

TABLE 1. P1, P2 RANGES AND TYPICAL VALUES

Typical Scaling Points Plotting Range *
Plotter Pix,Ply P2x,P2y X-Axis Y-Axis
. 7240A 200,200 7400,11000 Oto 7544 - 39800 to +51000
7245A/B 200,200 7400,11000 0to 7544 —-39800 to + 51000
7470A 250,279 10250,7479 0to 10300 0to 7650
9872C 520,380 15720,10380 0to 16000 0to 11400

*For small plot sizes, type on line 20 below: OUTPUT 705;“IP P1x Ply P2x P2y;”

When typing in the PLOT command, enter the scaling point values (P1x, P1y, P2x, P2y) indicated in Table 1 for
the plotter being used.

To enter the new program, type SCRATCH A and press |o<w=| . Then press and |=m| as in the
previous examples. Type in the following program lines:

10 QUTPUT 718;"PLOT P1x,P1y,P2x,P2y;" | Use valves indicated in Table 1 for
20 P Plx, Ply, P2x and P2y,

30 SEND 7;UNL LISTEN 5 TALK 18 DATA ! Get plotter in listen mode, analyzer
40 ! in talk mode, and set attenvation

S50 I line low,

60 EIND

Press [ =~ | and the plotter will plot the information shown on the analyzer screen.

EXAMPLE6: HARMONIC DISTORTION MEASUREMENT (DONE REMOTELY)

This example illustrates some of the techniques demonstrated above which utilize the analyzer in a strictly remote
fashion. This program makes a harmonic distortion measurement by locating, measuring, and outputting a signal’s
. second and third harmonics and calculating the percent distortion relative to the fundamental within the controller.
The technique suggested in Example 1 — converting a manual sequence of keystrokes into a program to perform
the same functions — was used in developing the present example.

11
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16 ! HARMONIC DISTORTION MEASUREMENT

20 i e
30 QUTPUT 718;"1IP;" ‘}
40 LOCAL 718 e
50 DISP "Set analyzer to display the fundamental signal.”

&0 PAUSE

70 pIsep "

80 QUTPUT 718;"SP;03;0483" ! Prepare to output the current span.

20 ENTER 718;S%pan I Transfer value (in hertz)to "Span”,

100 IF Span{=1.E+3 THEN 120 ! Use current value or 100KHz,

110 Span=1.E+3 ! whichever is smaller,

120 QUTPUT 7183823 T8E1 ;MT1,;8P " ;8pan; "HZ; TS HT0;E4; TG E1;E33MA3 "

130 ! Acquire signal with peak search, avte-zoom, marker to

140 I reference level, peak search) enter CF STEP SIZE with E3

150 | command; use MA to prepare to output fundamental amplitude.

160 ENTER 718;Fund- I Transfer marker amplitude to "Fund".

170 CUTPUT 718;"MF " ! Prepare to output marker frequency,

180 ENTER 718;Fre ! Transfer marker frequency to "Freq".

1920 Freq=Freq/1.E+é I Scale frequency to megahertz,

200 QUTPUT 718;"CF UP3TS;E1;MA3" | Increment center freg by fundamental freq,
210 ENTER 718;8econd ! Transfer marker amplitude to "Second”.

220 OUTPUT 718}%CF UP;TS;E1;MA;" 1 Increment center freq by fundamental freq.

230 ENTER 718;Third ! Transfer marker amplitude to “Third",
240 Dist=100%x8HR (FNLin{(Second) *2+FNLin(Third)*2)/FNLin(Fund)

250 ! Compute root-sum—of-squares

260 t total harmonic distortion using "Lin"
270 ! function defined below.

280 ! R

290 Formatl: IMAGE 44 ,X,8DDD ., D, X, "dBm®, 3X,K,X,"MHz" 1

340 PRINT USING Formatl;"Fund",Fund,Freq Formatted
310 Format2: IMAGE 2(4A,X,5DDD.D,X, "dBm", /) Vo, output

320 PRINT USINGLFormaTE;"Rnd ", Becond,"3rd", Third '
330 PRINT USING "K,DDD.DD,K,//";"Harmonic Distortion = ";Dist; %"
340 END

e R I LR R RN SRR R R AR R RN RRRRRRER )
360  DEF FNLin(X) ! y
370 Lin_value=10%(X/20)

)

I Function to convert di to linear values.
380 RETURN Lin_value !

|

390 FNEND

Line 40 places the analyzer under front panel control allowing the operator to tune the analyzer to position the
signal on screen. The span must be chosen such that the signal of interest is the largest response on the screen.

When ready, the operator presses |comu| . The program determines the present span and compares it to 100

kHz, choosing the smaller value. Then, a sweep is taken in single sweep mode, and peak search places the marker
on the largest signal, i.e., the fundamental. Marker track is invoked to perform an Auto-Zoom to the span selected
above. The signal is then moved to the reference level, the center frequency step size is set to the fundamental
frequency, and the amplitude and frequency are output to the controller.

In line 200, the center frequency is incremented once to place the second harmonic on screen. Peak search

locates the response and the marker amplitude is output. The same procedure is performed on the third harmonic
in line 220.

In line 240, the percent distortion is computed as the root sum of the squares normalized to the fundamental
amplitude. As linear values are required in this calculation, a function has been defined in lines 360 — 390 which

converts the dBm values to linear values. The results are finally printed according to the output formats in lines
290-330°.

A typical harmonic distortion measurement might yield the following output:

Fund ~-10.,3 dBm 20,0005 MHz

2nd -5%.9 dBm

3RD ~-67 .3 dBm

Harmonic Distortion = 7%

* A discussion of PRINT and IMAGE statements can be found in BASIC Programming Techniques for the HP 9816S/9826A/9836A.
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EXAMPLE 7.

HP 8566B/8568B/9816/9826/9836-1

HARMONIC DISTORTION MEASUREMENT AS A USER-DEFINED SOFTKEY

The harmonic distortion measurement from the previous example is shown here as a user-defined softkey.

10
20
30
40
50
6HO
70
8o
90
100
110
120
130
140
150
160
170
180
190
ESE) #;
200
210
220
2E0
240
250
2460
270
280
290
200
I10
320
330
340
250
360
370
380
E90
400
410
20
430
440
450
460
470
480

L. BdBm

490
S00
510
520
a 600,
530
540
550

QUTRUT 718; “"DISPOSE ALL"

OQUTRUT 7183 "FUNCDEF H_ARMDIGT, """

OUTRUT
GQUTRUT
QUTPUT

QuTPUT
QUTPUT
OUTPUT
QUTPUT
QUTPUT

auTPUT

7185 “IP; "

7183 "CF EPg"

718; "SP EF; "

QUTFUT 718; "SNGLS; TS MEFE HI; TSy "
QuUTPUT
ouTPUT
auTPuT
QUTPUT
OUTPUT

7183 "IF 5F,B6T,1E5;"

7183;" THEM MT138P100KZ; TS "
7185 "ENDIFg "

718z "MEFPK HI3TS;MKRL; TS3MTOg "
7183 "MECF; TS »

QUTFUT
OUTRUT
OUTPUT
QuUTPUT
OUTRUT
OUTRUT
OuUTPUT
OUTFUT
OUTFUT
QuTPUT
CUTFUT
OUTPUT
OuUTPUT
auTPUT
OUTFUT
ouTPUT
OUTPUT
QuUTPUT

#3; DBPLY 88, 8. 43 FUPASS0, 550 LR

7183 "MDV FUNDD, MA; kKSDs "

718; "MOV FUND,MA; KSAs ™

7185 "MESS; CF UP; "

7183 "TSsMEPE HIg"

7185 "MOV SECD,MA; KSDy "

7183 "MOV SECOND,MA; ESAz"

7185 "CF UP3 TSy MKFKE HIg"

718; "MOV THRDD, MA; kSD; "

718; "MOV THIRD,MAskSAz"

7183 "MPY SECSH, SECOND, SECOND; "
7183 "MPY THRSO, THIRD, THIRD; ™
718; "ADD SECSE, SECSE, THRSH; ¢
7185 "SRR SECSG, SECSE; "

7183 "MPY SECSQ,SECSE, 1003 "
7183 "DIV

7183 "DIV S8,55, 1E6;

QUTFUT 7183 "PA1S50, 479 LE2nd
QUTPUT 718; "FPA150,400 LE3rd

I00 LE%#; e
OUTPUT 718; "KEYDEF 101, H_ARMDIST;"

END

'‘Clears all variables and softkeys
'which might have been previously

'defined.

'Defines the label, H_ARMDIST to be
'all commands within the double
'quotes.

'The terminating double quotes are
Yound in line $520.

7183 "VARDEF FUNDD, O3 VARDEF SECD, 0; VARDEF THRDD, 03"
7183 "VARDEF FUND, O; VARDEF SECOND, 03 VARDEF THIRD, O3 "
7183 "VARDEF SECSR, 03 VARDEF THRS@, 0; VARDEF DISTORTION,O;"

'‘Declares the variables which will
'be used in the program and sets
'their value to zero.

718; "D3; DT#DATO72FUPALO0, 600 LEFRESS THE LOCAL KEY AND#;"
71835 "FUFAL100,5530 LBENTER CENTER FREDUENCY#;HD;"

7185 "EM; D33 DT#DAZO72PUPAYS, 400 LEBENTER FREGUENCY SPAN (100 KHZ OR L

!Instrument preset and enable the
'center freguency and span to be
‘entered from the front panel.
'8ingle sweep mode, take a sweep and
'place marker on highest signal.

'If the span is greater than

1100kHz then set to 100kH=z.

1

'Bring the signal to the reference
llevel, turn signal track off and
'bring signal to center screen.
tLines 310 — 390 determine the
lamplitude values of the
Hundamental , second harmonic, and
'third harmonic in units of dBm
tand in linear units. These values
lare stored in the predefined
'variables.
'
;
Lines 400 - 450 compute the
‘tharmonic distortion of the
!'signal of interest using

lanalyzer functions.
1

DISTORTION, SECSQ, FUNDs " ¢

!Scale fundamental freqguency

7183 "TRDBF TRA,OFF ; ANNOT OFF3GRAT OFF;"'to MHz and blank CRT.
7183 "DI; DTHDATIOT72 PUPALS0,550 LEFund #3DSPLY FUNDD,S. 1:PUPA3S0, 550
MHz#; "

'The results are displayed
'on the analyzer screen

#:DSPLY SBECD,S5.1;PUPAZS0,479 LEdBm#;"
#3; DEPLY THRDD, 3. 1;PUFAIS0, 400 LBdBm#; "
QUTRUT 7183 "FPA150, 300 LBHarmonic Distortion =

#; DSPLY DISTORTION,3. 25 FUP

'‘Assigns softkey 101 to the label,
'H_ARMDIST.

Lines 40530 are the commands defined as H_ARMDIST. Although the program looks considerably different
than the one in Example 6, the measurement is the same. The program codes used in this example are all codes in
the analyzer firmware, thus the program can be executed independent of the controller and can be executed even
after the analyzer’s power has been off.

To illustrate, disconnect the HP-IB cable and turn the analyzer off and/or unplug it. Now turn the analyzer back
on, leaving the HP-IB cable disconnected.

13
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Press
01010
to execute the program.

The program can also be executed via the controller by reconnecting the HP-IB cable and keying in

QUTPUT 718;"H_ARMDIST;”

The results are displayed on the analyzer screen.

For more information on the HP 8566B/8568B function set, refer to the HP 8566B/8568B Spectrum Analyzer
Operating and Programming Manual.

FOR MORE TRAINING

50003A
HP 8566B/8568B Spectrum Analyzer
Operation Course

The HP 50003A Spectrum Analyzer Operation Course provides comprehensive train-
ing in the remote operation of the HP 8566B and HP 8568B. This intensive four-day
course teaches manual and remote operating techniques and signal measurement con-
cepts as they apply to these analyzers. The curriculum is heavily hands-on oriented,
using a mixture of interactive lectures and labs with the HP 9826A as instrument con-
troller.

The HP 50003A is offered at selected HP training centers. Please contact your local
HP sales office for scheduling and price information.
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HP 8566B/85688B PROGRAMMING CODE LIST

Frequency Conifrol

CF Specifies center frequency
Ccs Couples step size
*FA Specifies start frequency
*FB Specifies stop frequency
FOFFSET Specifies frequency offset
FS Specifies full frequency span as
defined by instrument
eKSQ Unlocks frequency band
KSV Specifies frequency offset
®KSt Locks frequency band
EKS= Specifies resolution of fre-
quency counter

MKFCR  Specifies resolution of fre-
quency counter

SP Specifies frequency span
SS Specifies center frequency step
size

Instrument State Control

P Sets instrument parameters to
preset values
O KST Performs fast present 2 —22
GHz
OKSU Performs external mixer preset
KS( Locks save registers
KS) Unlocks save registers
®LF Presets 0—2.5 GHz
RC Recalls previously saved state

RCLS Recalls previously saved state
SAVES  Saves current state of analyzer
in specified register
sV Saves current state-of analyzer
in specified register
USTATE Configures or returns configu-

ration of user-defined states:
ONEOS, ONSWP, TRMATH,
VARDEF, FUNCDEF, TRDEF

Amplitude Conitrol
AT Specifies input attenuation

AUNITS  Specifies amplitude units for
input, output and display

*CA Couples input attenuation

E4 Moves active marker to refer-

ence level
*KSA Selects dBm as amplitude units

KSB Selects dBmV as amplitude
units

KSC Selects dBuV as amplitude
units

KSD Selects voltage as amplitude
units

KSI Extends reference level range

KSW Performs amplitude error cor-
rection routine

KSX Incorporates correction data in
amplitude readouts

KSY Does not incorporate correction
data in amplitude readouts

KSZ Specifies reference level offset

KSq Decouples IF gain and input
attenuation

KSw Displays correction data

KS, Sets mixer level

LG Selects log scale

LN Selects linear scale

MKRL Moves active marker to refer-
ence level

ML Specifies mixer level

RL Specifies reference level

ROFFSET Specifies reference level offset

*Selected with instrument preset (IP)
®Applies to HP 8566B only
BApplies to HP 8568B only

Bandwidth Controf
*CR Couples resolution bandwidth
CvV Couples video bandwidth
RB Specifies resolution bandwidth
VB Specifies video bandwidth
VBO Specifies coupling ratio of
video bandwidth and resolution
bandwidth

Sweep and Trigger Control

"“CONTS  Selects continuous sweep

mode
*CT Couples sweep time
BKSF Measures sweep time
EKSt Continues sweep from marker
KSu Stops sweep at active marker
KSx Sets external trigger (eliminates
auto-refresh)
KSy Sets video trigger {eliminates
auto-refresh)
ST Specifies sweep time
SNGLS  Selects single sweep mode
*S1 Selects continuous sweep
mode
S2 Selects single sweep mode
™ Selects trigger mode: free run,
video, line, external
TS Takes a sweep
*T1 Sets trigger mode to free run
T2 Sets trigger mode to line
T3 Sets trigger mode to external
T4 Sets trigger mode to video
Marker Control
El Moves active marker to maxi-
murn signal detected
E2 Moves marker frequency into
center frequency
E3 Moves marker or delta fre-
quency into step size
E4 Moves active marker to refer-
ence level
®KSK Moves active marker to next
highest peak
KSL Turns off average noise level
marker
KSM Returns average value at
marker, normalized to 1 Hz
bandwidth
OKSN Moves active marker to mini-
mum value detected
KSO Moves marker delta frequency
into span
|KSt Continues sweep from marker
KSu Stops sweep at active marker
BKS = Specifies resolution of marker
frequency counter
©KS<92> Enters DL, TH, M2, M3 in dis-
play units
MA Returns marker amplitude
®°MCO Turns off marker frequency
count
BMCI Turns on marker frequency
count
MF Returns marker frequency
MKA Specifies amplitude of active
marker
MKACT  Specifies.active marker: 1, 2, 3,
ord

MKCF Enters marker frequencyinto
center frequency
MKCONT Continues sweep from marker
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MKD Moves delta marker to specified
frequency

MKF Specifies frequency of active
marker

BMKFC Counts marker frequency for
greater resolution (See
MKFCR)
BMKFCR  Specifies resolution of marker
frequency counter
MKMIN  Moves active marker to mini-
mum signal detected
MKN Moves active marker to speci-
fied frequenicy or center screen
MKNOISE Returns average value at
marker, normalized to 1 Hz

bandwidth

MKOFF  Turns all markers, or the active
marker off

MKP Specifies marker position hor-

izontally, in display units
MKPAUSE Pauses sweep at marker for
duration of specified delay time
{in seconds)
MKPK Moves active marker to maxi-
mum signal detected, or to
adjacent signal peaks

*MKPX Specifies minimum excursion
for peak identification. Preset
value is 6 dB

MKREAD Specifies marker readout mode

MKRL Moves active marker to refer-
ence level

MKSP Moves marker delta frequency
into span

MKSS Moves marker frequency to
center frequency step size

MKSTOP Stops sweep at active marker

MKTRACE Moves active marker to corres-
ponding position on another
specified trace

MKTRACK Turns marker signal track on or

off
MKTYPE Sets marker type
*MTO Turns off marker signal track
MT1 Turns on marker signal track
*M1 Turns off active marker
M2 Turns on active marker and
moves it to center screen
M3 Turns on delta marker
M4 Turns on marker zoom

Coupling Control

*CA Couples input attenuation

*CR Couples resolution bandwidth

*CS Couples step size

*CT Couples sweep time

*CvV Couples video bandwidth

*VBO Specifies coupling ratio of
video bandwidth and resolution
bandwidth




HP 8566B/8568B/9816/9826/9836-1

Introductory Operating Guide

HP 8566B/85688B PROGRAMMING CODE LIST (Cont’d)

Preselecior Control

®FPKA Performs fast preselector peak
and returns measured value of
active marker

®KSJ Allows manual control of DAC

OKS# Turns off YTX self-heating cor-
rection

®KS/ Allows manual peaking of pre-
selector

®KS = Selects factory preselector set-
ting

oPP Peaks preselector

RF Input Contrel
Bil Enables left RF input
B2 Enables right RF input

External Mixing Commands

OKSU
@KSv

Performs external mixer preset
Identifies signals for external
mixing frequency bands

Display Control

*ANNOT  Turns annotation on or off. Pre-
set condition is on.
AUNITS Specifies amplitude units for
input, output, and display
DL Specifies display line levelin
dBm
DLE Turns display line on and off
*GRAT Turns graticule on or off. Preset
condition is on.
KSg Turns off CRT beam
*KSh Turns on CRT beam
KSm Turns off graticule
*KSn Turns on graticule
KSo Turns off annotation
*KSp Turns on annotation
‘LG Selects log scale
LN Selects linear scale
‘L0 Turns off display line
TH Specifies display threshold
value
THE Turns threshold on or off
*TO Turns off threshold
TRGRPH Dimensions and graphs a trace
Writing and Reading
Display Memory
‘DA Specifies display address
bD Wirites to display
DR Reads display and increments
address
DSPLY  Displays the value of a variable
on the analyzer screen
DT Defines a character for label ter-
. mination
DW Writes to display and incre-
ments address
‘D1 Sets display to normal size
D2 Sets display to full CRT size
D3 Sets display to expanded size
‘EM Erases trace C memory
GR Graphs specified y values on
CRT
*HD Holds or disables data entry
and blanks active function CRT
readout
1B Inputs trace B in binary units
KSE Sets title mode

*Selected with instrument preset (IP)
®Applies to HP 8566B only
WApplies to HP 8568B only

KS<39>
KS<125>
KS<127>
LB

OoP

PA

‘PD
PR

PS
PU
SW
TEXT

Writes to display memory in
fast binary

Writes to display memory in
binary

Prepares analyzer to accept
binary display write commands
Wirites specified characters on
CRT

Returns lower left and upper
right vertices of display window
Draws vectors to specified x
and y positions

Turns on beam to view vector
Draws vector from last absolute
position

Skips to next display page
Turns off beam, blanking vector
Skips to next control instruction
Wirites text string to screen at
current pen location

Trace Processing

‘Al
A2
A3
Ad
Bl
B2
B3
‘B4
BLANK

CLRW

KSj
KSk
KS<39>

KS<123>
KS<125>

KS<126>

MOV
MXMH

TA
TB
TRDSP

VIEW

Trace Math

AMB
AMBPL
APB
AXB
BL
BML
BTC
BXC
*Cl
c2
EX
KSG
*KSH
KSc
KSi
KSI
TRMATH

VAVG

Clear-writes trace A

Max holds trace A

Stores and views trace A
Stores and blanks trace A
Clear-writes trace B

Max holds trace B

Stores and views trace B
Stores and blanks trace B
Stores and blanks specified
trace register

Clear-writes specified trace reg-
ister

Stores and views trace C
Stores and blanks trace C
Writes to display memory in
fast binary

Reads display in binary units
Writes to display memory in
binary units

Outputs every nth value of
trace

Moves source to the destination
Max holds the specified trace
register

QOutputstrace A

Outputs trace B

Turns specified trace on or off,
but continues taking informa-
tion

Views specified trace register

A-Binto A

(A - B) +DLinto A

A+ Binto A

Exchanges A and B

B — DLinto B

B — DLinto B

BintoC

Exchanges Band C

A — Boff

A - BintoA

Exchanges A and B

Turns on video averaging
Turns off video averaging

A + Binto A

Exchanges B and C

Binto C

Executes trace math or user-
operator commands at end of
sweep

Turns video averaging on or off
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Other Trace Functions

AUNITS
COMPRESS
CONCAT

DET
FFT

*KSa
KSb
KSd
KSe
MEAN
ONEOS
ONSWP

PEAKS
PDA

PDF
PWRBW
RMS
SMOOTH
STDEV
SUM
SUMSQR
TRDEF
TRGRPH
TRPRST
TRSTAT
TWNDOW
VARIANCE

Specifies amplitude units for
input, output, and display
Compresses trace source to fit
trace destination

Concatenates operands and
sends new trace to destination
Specifies input detector type
Performs a forward fast fourier
transform

Selects normal detection
Selects position peak detection
Selects negative peak detection
Selects sample detection
Returns trace mean

Executes specified command(s)
atend of sweep

Executes specified command(s)
at start of sweep

Returns number of peak signals
Returns probability density of
amplitude

Returns probability density of
frequency

Returns bandwidth of specified
percent of total power

Returns RMS value of trace in
display units

Smooths trace over specified
number of points

Returns standard deviation of
trace amplitude in display units
Returns sum of trace element
amplitudes in display units
Squares trace element ampli-
tudes and returns their sum
Defines user-defined trace
Dimensions and graphs a trace
Sets trace operations to preset
values

Returns current trace opera-
tions

Formats trace information for
fast fourier analysis (FFT)
Returns amplitude variance of
trace
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HP 8566B/85688 PROGRAMMING CODE LIST (Cont’d)

User-Defined Commands

*DISPOSE

FUNCDEF
KEYDEF

KEYEXC
MEM

ONEOS
ONSWP

TRDEF
TRMATH

USTATE

*VARDEF

Frees memory previously allo-
cated by user defined functions.
Instrument preset disposes
ONEOS, ONSWP, and
TRMATH functions.

Assigns specified program to
function label

Assigns function label to
softkey number {See FUNC-
DEF)

Executes specified softkey
Returns amount of allocatable
mermory available for user-
defined commands

Executes specified command(s)
at end of sweep

Executes specified command(s)
at start of sweep

Defines user-defined trace
Executes specified trace math
or user-operator commands at
end of sweep

Configures or returns configu-
ration of user-defined state:
ONEOS, ONSWP, TRMATH,

LOG LOG of operand is taken and
multiplied by specified scaling

factor

MIN Minimum between operands is
stored in destination

MOV Source is moved to destination

MPY Operand 1 » operand 2 into
destination

MXM Maximum between operands is
stored in destination

SQR Square root of operand is
stored in destination

SuUB Operand 1 ~ operand 2 into
destination

XCH Contents of the two destina-

tions are exchanged

Operations on specific traces (A, B, and C)
can be found in the Trace Math section.

Information and Service
Diagnostics Commands

VARDEF, FUNCDEF, TRDEF
Defines variable name and
assigns real value to it. Preset

reassigns initial value to varia-

ble identifier.

Program Flow Control

IF

THEN
ELSE

ENDIF
REPEAT

UNTIL

Compares two specified oper-
ands. If condition is true, exe-
cutes commands until next
ELSE or ENDIF statements are
encountered

No-operation function

Delimits alternate condition of
IF command

Delimits end of IF command
Delimits the top of the REPEAT
UNTIL looping construct
Compares two specified oper-
ands. If condition is true, com-
mands are executed following
this command. If condition is
false operands are executed fol-
lowing the previous REPEAT
command,

Math Functions

ADD
AVG
CLRAVG

CONCAT

CTA

CT™

DIV
EXP

Operand 1 + operand 2 into
destination

Operand is averaged into desti-
nation

Sets average counter to 1
Concatenates two operands
and sends new trace to destina-
tion

Converts-operand values from
display units to measurement
units

Converts operand values from
measurement units to display
units

Operand 1 / operand 2 into
destination

Operand is divided by specified
scaling factor before being
raised as a power of 10

*Selected with instrument preset (IP)
®Applies to HP 8566B only
WApplies to HP 8568B only

BRD Reads data word at analyzer’s
internal input/output bus
BWR Writes data word to analyzer’s
internal input/output bus
ERR Returns results of processor test
D Returns the HP model number
of analyzer used (HP 8566B or
HP 8568B)
©KSF Shifts YTO by intermediate fre-
quency
BKSF Measures sweep time
KSJ Allows manual control of DAC
EWKSK Counts pilot IF at marker
BKSN Counts voltage-controlled
oscillator at marker
©KSQ Unlocks frequency band
BKSQ Counts signal IF
KSR Turns frequency diagnostics on
B'KSS Second LO frequency is deter-
mined automatically
EKST Shifts second LO down
BKSU Shifts second LO up
KSf Recovers last instrument state
at power on
KSq De-couples IF gain and input
attenuation
KSr Sets service request 102
®KSt Locks frequency band
BKSt Continues sweep from marker
KSu Stops sweep at active marker
BKSv Inhibits phase lock
KSw Displays correction data
BKS = Specifies resolution of fre-
quency counter
OKS = Selects factory preselector set-
ting
BKS> Specifies preamp gain for signal
input 1
BKS< Specifies preamp gain for signal
input 2
OKS# Turns off YTX self-heating cor-
rection
®KS/ Selects manual preselector
peak
MBRD Reads specified number of
bytes starting at specified
address and returns 4o control-
ler
MBWR Writes specified block data field

into analyzer's memory starting
at specified address

MRD Reads two-byte word starting at
specified analyzer memory
address and returns word to
controller

MRDB Reads 8-bit byte contained in
specified address and returns
byte to controller

MWR Writes two-byte word to speci-
fied analyzer memory address

MWRB Writes one-byte message to
specified analyzer memory
address

REV Returns analyzer revision num-
ber

RQS Returns decimal weighting of
status byte bits which are
enabled during service request

Qutput Format Control

EE Enables front panel number
entry

DR Reads display and increments
address

DSPLY  Displays value of variable on
analyzer screen

KSJ Allows manual control of DAC

KSP Sets HP-IB address

®KSS Sets fast HP-IB
KS<91> Returns amplitude error
®KS<94> Returns code for harmonic
number in binary

KS<123> Reads displayin binary units

KS<126> Returns every nth value of
trace

LL Provides lower left x-y recorder
output voltage at rear panel

MA Returns marker amplitude

*MDS Specifies measurement data
size to byte or word. Preset
condition is word.

MDU Returns values of CRT baseline
and reference level

MF Returns marker frequency

OA Returns active function

OL Returns learn string

oT Returns display annotation

Ol Selects output format as inte-
gers {ASCII) representing dis-
play units or display memory
instruction words

02 Selects output format as two 8-
bit bytes

*03 Selects output format as real
numbers (ASCI)) in Hz, volts,
dBm, orseconds

04 Selects output format as one 8-
bit byte ’

TA Outputs trace A

TB Outputs trace B

*TDF Selects trace data output for-
matas 01, 02, 03, 04, A-
block data field, or I-block data
field. Preset format is O3.

UR Provides upper right x-y
recorder output voltage at rear
panel

Synchronization
TS Takes a sweep
DONE Sends message to controller

after preceding commands are
executed
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HP 8566B/85688 PROGRAMMING CODE LIST (Cont’d)

Service Request

KSr
®KS<43>

RQS
R1
R2
‘R3
R4
SRQ

Allows service request 102
Allows service request 140 and
102

Returns decimal weighting of
status byte bits which are
enabled during service request
Resets service request 140
Allows service request 140:and
104

Allows service request 140 and
110

Allows service request 140 and
102

Sets service request if operand
bits are allowed by RQS

Plotter Cutput

LL
PLOT

Plx

Ply

P2x

P2y

UR

Provides lower left x-y recorder
output voltage at rear panel
Plots CRT. Scaling points, P1
and P2, must be specified and
must be compatible with plotter.
Represents first x-axis scaling
point to be specified in PLOT
command

Represents first y-axis scaling
point to be specified in PLOT
command

Represents second x-axis scal-
ing point to be specified in
PLOT command

Represents second y-axis scal-
ing point to be specified in
PLOT command

Provides upper right x-y
recorder output voltage at rear
panel

Memory Information

"EM
KSz
KS|
MEM

Erases trace C memory

Sets display storage address
Writes to display storage
Returns amount of allocatable
memory available for user-
defined commands, in bytes

Tracking Generator Application

B°KSS
WKST

BKSU

Second LO frequency is deter-
mined automatically

Shifts second LO down (neces-
sary for 8444A-059 operation
in spans <1 MHz)

Shifts second LO up

Operator Entry

EE

EK
EP

*HD

KS

Enables front panel data num-
ber entry

Enables DATA knob

Enables manual entry into
specified command

Holds or disables data entry
and blanks active function CRT
readout

Shifts front panel keys

*Selected with instrument preset (IP)
®Applies to HP 8566B only
EApplies to HP 8568B only

SRQ

102
102
104
110
120

140

1xx

COMMAND

R4
®KS<43>

R2

R3

RQS

all

18

BIT

B WD e =

[« )4

DEFINITION

units key pressed
frequency limit exceeded
end of sweep

hardware broken
command complete — input
buffer empty

illegal command

universal HP-IB service
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APPENDIX A DISPLAY MEMORY STRUCTURE

Appendix A
DISPLAY MEMORY STRUCTURE

This appendix describes the spectrum analyzer display memory. A summary of trace data manipulation by the
trace mode functions is also included.

The display memory is defined as the digital storage allocated in the spectrum analyzer for the information that is
presented on the CRT display. It comprises four different memories: three trace memories and one annotation
memory. Addresses are assigned as follows:

DISPLAY MEMORY ADDRESSES

)
g
Page 1 0
Trace A
0

1023

1024
il
Page 2 g
Trace B g

2047

2048
]
0
Page 3 E
Graticule s
and ;
Annotation g
0

3071

3072
]
Page 4 g
Trace C g
0

4095

TRACES

The trace pages are used primarily to store analyzer response data to be displayed. Use is not restricted to the
storage of trace data. Operator defined graphics and annotation can also be written into the memory for display on

the CRT.

Each trace address may contain an integer from 0 to 4095. When drawing, trace values from 0 to 1023 are plotted
on the CRT display as amplitude y position, in display units. Appendix B discusses these values in detail.

Appendix 1



DISPLAY MEMORY STRUCTURE APPENDIX A

1023
1000
800
700
600
Y POSITION 500 - B
in Display Units
400
300
200
100

0 Al ~
0 100 200 300 400 500 600 700 800 900 1000 1023

X POSITION in Display Units

For each trace, A, B, or C, the display width on the CRT is determined by the instruction word in the first address
for that trace. In the example below, the first address is 1024 and the instruction word is 1040.

Amplitude (x,v) Position
Address Value, Y on CRT
f 1024 1040 Display Instruction
1025 622 (0,622)
1026 531 (1,531) ‘
] ] 1
] [} [ ]
] [] ]
] [] 1
] ] 1
] [} 1
' ) .
H ' '
Trace B 2023 181 (998,181)
(Page 2) 2024 162 (999,162)
1024 2025 185 (1000,185)
Addresses 2026 1072 \
2027 1072
i
E Overrange
! } Addresses
g (Blanked)
'
2046 1072
\ 2047 1072 /

Addresses 2023 and 2024 describe one trace line drawn from x,y coordinates (998,181) to x,y coordinates
(999,162). The 1072 values shown for the overrange addresses tell the analyzer to blank these values instead of
interpreting them as coordinates.

ANNOTATION AND GRATICULE

Page 3 of the display memory fills with instructions on instrument preset. These instructions draw the graticule and .
annotation on the displays.
2 Appendix
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The display memory in page 3 contains the information necessary to position and display (or blank) labels,
graticule lines, and markers. A brief description of the contents of page 3 is given below. The first addresses on

each line are those of the instructions for each readout.

Address Contents™
2048 — 2049, 2060 — 2064 controls marker, display line, threshold annotation and graticule
on/off functions
2050 - 2054 marker dot 1
2055 — 2059 marker dot 2
2065 — 2084 center line marks
2085 - 2099 marker symbols
2100-2114 display line
2115-2154, 2165 - 2167 graticule
2155-2159 marker dot 3
2160—-2164 marker dot 4
2168 -2175 “hp”
2176 -2191 “BATTERY”
2192 - 2207 “CORRD”
2208 - 2239 “RES BW”
2240-2271 “VBW”
2272 —-2303 “SWP”
2304 - 2335 “ATTEN”
2336 - 2367 “REF”
2368 — 2383 “dB/”, “LINEAR”
2384 - 2399 trace detection mode: “SAMPLE”, “POS PK”, “NEG PK”
2401-2431 “START” or “CENTER”
2432 — 2463 “STOP” or “SPAN”
2464 — 2495 “OFFSET” for amplitude
2496 — 2527 “DL”
2528 — 2559 “TH”
2560 — 2623 “MKR” or “MKR A”
2624 — 2655 “OFFSET” for frequency
2656 — 2687 “VID AVG”
2688 - 2751 title
2752 - 2767 “YTO UNLOCK”
2768 — 2783 “249 UNLOCK”
2784 — 2799 “275 UNL.OCK”
2800-—2815 “OVEN COLD”
2816 -2831 “EXT. REF”
2832 — 2847 “VYTO UNCAL”
2848 - 2863 “YTO ERROR”
2864 — 2879 “MEAS UNCAL” or “*”
2880 —2943 frequency diagnostics
2944 — 2959 “2ND LO”, “4”, “4”
2960 — 2975 “SRQ” number
2976 — 3007 center frequency “STEP”
3008 - 3071 active function readout
* indicates the CRT annotation stored, values included where applicable.
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DATA TRANSFER

APPENDIX A

The trace functions dictate the way in which data is entered into and extracted from the trace page.

This section describes each TRACE function in terms of the interactions of the analyzer response, trace page and
CRT display. The events are listed in chronological order, starting from when the trace function is activated. In each

case, the analyzer accepts the function command immediately.

Clear-Write A1

1. Sweep is stopped.
2. Zerois written into each trace address and displayed in one refresh of the CRT.
3. On the next sweep trigger, the sweep is started and the trace amplitudes are written into memory,.

B1

VIDEO
DETECTOR

ANALOG
TO
DIGITAL
CONVERTER

MaxHold A2 B2

WRITE/STORE

1. Sweep is stopped, but restarts from the left on the next trigger.
2. During each subsequent refresh, the amplitude stored at each trace memory address is compared with the
corresponding current analyzer response. The larger of the two is stored at the trace address.

View A3

ANALOG
VIDEO T0
DETECTOR DIGITAL p—0—"0—f
CONVERTER WRITE/STORE

REFRESH

AMPLITUDE

COMPARATOR

TRACE
PAGE

-5

CLOSED IF

RESPONSE > STORED AMPLITUDE

1. The sweep is stopped and the trace is displayed on the CRT.

—

VIDEOC
DETECTOR

ANALOG
TO
DIGITAL
CONVERTER

WRITE/STORE

4  Appendix
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Blank A4 B4

@ .

The sweep is stopped and the trace is not displayed.

g ; e

ANALOG

VIDEO 0 o TRACE | + o > CRT
DETECTOR DIGITAL PAGE “> DISPLAY
CONVERTER WRITE/STORE : NO REFRESH

&

Exchange A and EX

1.
2.

A —
1.

2.
3.

4.

|

1.
2.
_

1.
2.

The sweep is stopped. If either trace is in a CLEAR WRITE or MAX HOLD mode, it is placed in VIEW.
The contents of traces A and B are exchanged.

B—-AOn C2

The sweep is stopped and trace B is placed in VIEW mode.

A is replaced with A — B (A minus B).

The sweep is continued from the left. Each new analyzer response point is reduced by the amount stored in
the corresponding address of trace B, and the result is stored in trace A. This process continues at the sweep
rate.

Subsequent sweeps continue the process.

B—AOf CI

Subsequent analyzer responses are written directly into trace A. Trace B and its mode are not changed.
The amplitude stored in the display line register is subtracted from the contents in each trace B address and
the result is stored at the same trace B address.

DL —~ BL
Trace B is placed in view. Trace A is not changed.

The amplitude stored in the display line register is subtracted from the contents in each trace B address. The
result is stored at the same trace B address.
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Appendix B
ADVANCED DISPLAY PROGRAMMING

This appendix describes CRT display programming with the analyzer display language.

A display program increases the CRT graphics capability of the spectrum analyzer. Explicit display programming
generally uses less display memory, allowing more efficient use of the 4,096 display addresses available.

Appendix A, Display Memory Structure, provides background material for information in this appendix.

DISPLAY PROGRAM DEFINED

A display program consists of a specific set of display commands which are followed by instructions and/or data
words written into the display memory.

Use these commands to write display programs into memory.

DA Display Address puts the address into the display memory address register (referred to
as the current address).

DW Instruction or Data Write writes the instruction or data word into the current display
address. The current display address pointer is then automatically advanced to the next
higher address.

DD Binary Instruction or Data Word writes two 8-bit binary words into the current
address. *

DR Display Read places the contents of the current address on the HP-IB data lines. These

contents are then read by the HP-IB controller according to the current Output format
(01 to 04). Execution of each DR concludes by advancing the current address by one

(1).

Instruction Words dictate the operating mode of the CRT circuitry, such as label, graph, or plot. The data words
contain amplitude or position information.

Instruction and data words are written into memory when the above commands are used. For example, the code
“PA 500,600 writes into the display memory the instruction word for vector, 1026, followed by the x and y data
values 500 and 600. This same “plot absolute” command could also be done as a display program by writing
“1026,500,600” into the display memory. The display program is “executed” each time the CRT is refreshed from
memory,.

LOADING AND READING A DISPLAY PROGRAM
Instruction and data words are loaded directly into the analyzer display memory by, first, specifying the beginning

address of the program, then writing in the instructions and data serially. To write the “1026,500,600” program
beginning at address 1024 (the first address of trace B), execute

OUTPUT 718:"DA 1024:DW 1026.500.600"
This program instructs the display to draw a vector to the position (500,600) on the CRT.
*The first byte contains the four most significant bits, the second contains eight least significant bits of the 12-bit instruction or data word.

DD must be executed for every 2 bytes input into the analyzer.
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To read and print out the program, run:

|I 10

PRINTER IS 701
[

20 !
30 QUTPUT 718:"01:DA 1024
40 FOR I=1 70 3
50 QUTPUT 712:"DA 0OR:"
60 ENTER 713:
70 OQUTPUT 718:"DR"
80 ENTER 718:W
90 PRINT AW
100 NEXT I
110 END
Address Contents
1024 1026
1025 500
1026 600

Line 30:
Line 40 to 100:

ADVANCED DISPLAY PROGRAMMING

Sets format to decimal word values, and sets the address to 1024.
Read and print three successive display program addresses and their contents. The

address is automatically incremented by one after the execution of each DR command.

Line 50:
‘ Line B:

INSTRUCTION WORDS AND DATA WORDS

Sends the display address to the controller.
Reads the content of the current display address.

Instruction words and data words can be any value from 0 to 4095. The value is stored as a 12-bit binary word,
and several of the bits define the type of word. Graphic representations used in this appendix are defined as

follows:

Most Significant Bit

(MSB) (LSB)
bit 11 10 9 8 7 6 5 4 3 2 1 0
T 7 i
ol1loelx|xixix!|x L X[ X1
i
decimal 2048 1024 512 256 128 64 32 16 8 4 2 1

value

where x is either a 1 {true) or a O (false).

Least Significant Bit

Decimal

total’

1026 +

‘ The sample word displayed is 1024 + 2 = 1026, the instruction control word for vector used in the previous

examples.
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INSTRUCTION WORDS

There are three kinds of instruction words: '
11 10 9 8 7 6 5 4 3 2 1 0

1: Display control O 1T 1O IX XX |X|X|{X]|0|X]|X]| 1024+

2. Y Program control (1 10| XXX [X[X|X]@]1 (|1 [ 027+

including end of display

Q|1 |0 X |X|{X|X|X|X|1]X]|X][ 1028+

3: Count/Threshold 8l 11 XIX|X[IX]|XIX[|X]|X]|X]| 1536+

Display Control Instruction Words.  The display control instruction words tell the CRT circuitry how to
use the subsequent data words to direct the CRT beam. Instruction word 1026 vector is an example. Data values
in a display program following 1026 direct the CRT beam to x,y positions. The two other display control instruc-
tion words are label, which writes characters on the CRT, and graph, which displays traces.

11 10 9 8 7 6 4 3 2 1 0
vector (vtr)* Q110X Xi{X]|O0|X|X|[0]1]0 | 1026+
label (Ibl) 01O |X|X]|X[@|X|X|0|0]|1] 1005+ ‘
graph (gra) i1 |O[X|X|X[O]|X|X|0[0]|0Q ]| 1024+

The syntax of vector, label, and graph are counterparts of commands PA, PR, LB, and GR. Pen up/down,
display size, and beam intensity are controlled by setting various bits along with the instruction and data words.
These functions are called auxiliary functions to the instruction.

auxiliary functions {1 |O0|X{X|X]|Oo|X|X|O|X|[X

beam intensity

display size ! i
big expand (bex)”. + 256 ——————— L dlm (dim). +8
expand and shift (exs). + 64 bright (brt). + 128

clear x position (clx}. + 16

* Abbreviations within the parentheses are short hand notation for writing display programs. They are not programming codes.
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clear x position (cfx): Reset the x axis display position to the far left (0,y).

big expand (bex): Amplify the x and y CRT beam deflection by a 1.9 factor.!

expand and shift (exs):  Amplify the x and y CRT beam deflection by a 1.13 factor (expand) and shifts the
(zero,zero) reference point to the lower left of the CRT screen.!

dim (dém): Set the CRT beam intensity below the normal level.?

bright (brt): Set the CRT beam intensity to the maximum level.?

Flow-of-Control Instruction Words. The CRT refresh program normally executes the contents of mem-
ory starting with address @ and working one address at a time to address 4095. Flow-of-control instruction words
alter the normal flow of a refresh program by allowing program execution to be transferred anywhere in memory.
They allow jumps to specific display addresses (jmp), jumps to a display program subroutine (jsb), returns (ret),
skips to the next control instruction (skc), and a word that simulates a “for...next” loop, the decrement-and-skip-
on-zero (dsz). Control instructions contain @ 1 @ in bits 11, 10, and 9, respectively.

1110 9 8 7 6 5 4 3 2 1 0
jump (jmp) ol1]elx]olelelx|1]al1]s] 108
jump to subroutine (jsb) el1(0|xXl1]0]|0 NEREIEIE 1163
retuzn: (ret) elife|x{1]1leixjtiafa]s]| 122
skip to next control instruction (skc) @i1l1eIXIXiXleiX @J 1111 1027

skip to next memory page (skp) gl1|lo|X|XIX]1]X 1@ N @y 1056
end of display {(end) PIIIBI XX XIX{X|IX]T{X]|XxX] 1028+
decrement and skip on zero (dsz) ol1lelXxXleld4loixXt1|0 i 11 1 1099

The address to be jumped to is the contents of the memory word following the jmp or jsb instruction. For example,
“1035,2048” causes program execution to jump to address 2048. The address given should contain a control
instruction. (If the address does not contain a control instruction, the program will go to the first control instruction
following the specified address.) A return (ret) causes the program execution to retyjrn to the first control instruction
following the jsb instruction that sent it to the subroutine.

IThe display size commands combine these size instructions as follows:

instructions ratio to D1 origin shifted
D1 none 1.00 no
D2 @xs 1.13 yes
D3 bex and exs 1.68 yes
- bex 1.49 no

2The intensity of the beam is also dependent upon line length. Lines longer than a preset length will be brighter because beam writing rate
is slowed.
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NOTE

Subroutines must not contain label or graph control words. A subroutine may not call
another subroutine.

The skip-to-next control instruction (skc) causes program execution to go to the next instruction in memory. The
skip-to-next page (skp) instruction causes program execution to go to the next address that is an integer multiple of
1024. (An instruction that combines skp and skec, 1056 + 3 = 1059, executes as if it were a skp followed by a
skc.)

The decrement and skip-on-zero (dsz) instruction decrements an internal count register then tests the contents for
zero. If the contents are not zero, the program goes to the next control instruction. If the contents equal zero, the
program will skip the next two addresses then go the next control instruction. For example, “1099, 1035, 1532,
1026” causes the program to skip to the control word 1026 if the counter register is zero; otherwise it executes the
1035, 1532, which is a jump to address 1532. See Load Counter and Threshold Instructions below.

The auxiliary control function clear x position (clx) can be added to any of the program control instructions.

Another method of causing skips in program execution is with the label mode (either LB or lbl). This is discussed
under Data Words.

End of Display Instruction. When executed, the end of display instruction terminates execution of the
display program. The next execution of the program then begins at display address zero on the next display refresh
trigger (note that refresh trigger and sweep trigger are not the same).

The end of display instruction bit supersedes all other coding in the instruction except the auxiliary function clear x
position, clx (bit 4), which may be added. The end instruction causes a default-to-graph mode at the beginning of
the next program execution if no display control instruction is at address zero.

Since fast sweeps (direct display of video and sweep for sweep times less than 20 msec) are displayed between
program executions, an end instruction is required for proper operation of the fast sweep display.

An end-of-display in trace C is changed to a skip-to-next memory page, 1056, when a B 2 C exchange is
executed.

Load-Counter and Load-Threshold Instructions. The load-counter instruction loads an internal count
register with a value determined by bits ) through 8 of the instruction. The internal register is used in either of two
ways. In the graph (gra) mode, the display program interprets the register contents as the display THRESHOLD
10  Appendix
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position. The second use is the count register for the decrement and skip-on-zero (dsz) instruction. The interpreta-

. tion for these two uses is shown below:

11 10 9 8 7 6 5 4 3 2 1 0
load count register (idc) QL1 T]OIXIX]IX|IX]X|X|X]|X
L COUNT __
{110255)

load threshold GlI1110 X X]X|X]|X|XIX]|X
L Display threshold position —J

divided by 4
threshoid off Gl T T T X XXX X[X][X]X

1536 + COUNT

1536 +

1792 +

NOTE

The idc and dsz instructions use the THRESHOLD level register. Therefore, load
threshold instruction 1536 must be executed after all uses of idc and dsz, and before
the next graph command is executed. If the load threshold is not executed, the thresh-
old may not function correctly.

DATA WORDS

Data words are differentiated from instruction words by the two most significant bits, bits 11 and 10. The following

words are data words:

it10 9 8 7 6 5 4 3 2 10

e x| x|x]x]x x| x xyx|x ooz
1y e x| x| x| x % x| xix|x] 208103071
ol x| x]x]x]x x Xix'x X | 3072104095

Interpretation of these data word formats by the CRT refresh program depends entirely on the preceding instruc-

tion word.

Graph. Each data word following a graph instruction is interpreted as an absolute y position. Y position values

follow the general rule shown below:

1110 9 8 7 6 5 4 3 2 1 0
pesitive data, displayed ole|s]|x|x]x|x|x]x]|x]x]x owio02=yposiion
positive data, bianked 110 X X[ XX X|X]X[X] X[ X | 2048 + yposition
. negative data, blanked T[T XX X|X]|X]|X|X]X|X] X] 4096 -y magnitude

{atwo's complement value)
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APPENDIX B

With negative data, the CRT beam goes to y = 0. Note that negative data can result from trace arithmetic

functionsA — B> Aand B — DL = B.

Vector.

Data words following a vector (vtr) instruction are interpreted as x,y pairs. The data value determines

whether the vector is blanked or displayed, absolute or relative. The x position data sets the absolute/relative
auxiliary function; the y position data sets the blank/unblank auxiliary function.

"

10 9 8 7 6 5 4 3 2 1 0

x position R

X X[X|X|X|X]|X]|X]|X]X

y position B

0 | X|X|X]IX[X[X]X]X]|X]|X

(x position + 2048) vector

when

(y position + 2048) vector

sV ilov ey e v)
Il
O = O

is relative (both x and y are relative)

(x position + 0) vector is absolute (both x and y are absolute)

is blanked (pen up)

(y position + 0) vector is displayed (pen down)

Negative values for the plot relative x and y positions are entered as complementary values of 1024 to the ten least
significant bits of the data word. For example, a plot relative — 300 of x position is written in the data word as

(1024 — 300) = 724. The actual plot “wraps around”

the display to find the — 300 position.

CRT Display Boundaries

/

T

ff

N N
\ \
N ‘ai N
§ N.e\.lv Orlgl_naﬂ \
N Position Position \
N
\ N
D N J N
R Ve )
N , [ N
| |
l— —300 —

1024-300 = +724
‘“Wrap Around’’

109y 8 7 6 5 4 3 2 1 0

x & y negative relative X

O X[X|X[X|IX|X|X|X]X

;—— 1024 — |negative value| —_—

A specific set of character codes provide special label functions:

null

back space (BS)

line feed (LF)

vertical tab (opposite of line feed) (VT)

form feed (move beam to (0,0)} (FMFD)

12  Appendix

Code

10
11
12

0-1023



APPENDIX B ADVANCED DISPLAY PROGRAMMING

carriage return (CR) 13
blink on (bkon) 17
blink off (bkof) 18
space (SP) 32
skip to next 16 block (sk16) 145
skip to next 32 block (sk32) 146
skip to next 64 block (sk64) 147

A blink on {bkon) will cause blinking of everything drawn on the display until a subsequent blink off (bkof) or an
end of display {end) instruction is encountered with program execution.

A skip 16, 32, or 64 will cause program execution to go to the next address that is an integer multiple of 16, 32, or
64, respectively.

Note that these functions will work for both the Ibl instruction code (1025 + ) or the LB command.

PROGRAMMING WITH DISPLAY CONTROL INSTRUCTION WORDS

These examples illustrate the use of display control instructions and data words. The display memory commands
described at the start of this appendix are used for loading and reading.

Yector (vir)

Instructions can be used to draw lines on the CRT display. The data words each determine whether the data is
plotted absolute/relative or blanked/unblanked (pen up/pen down). The auxiliary functions apply to the vector
instructions.

For example, a line is to be plotted on the display with plot relative instructions in trace C memory beginning at
address 3072.

address description Program word

3072 vector vtr 1026

3073 x = 450 absolute 450 + 0 450

3074 y = 450 blanked 450 + 2048 2498

3075 x = — 100 relative (1024 — 100) + 2048 2972

3076 y = + 100 relative 100 + O 100
pen down
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The load program is:

QUTPUT 718:"DA 3072:DW 1026,450,2498,2972.100:"

Ap REE .0 v STTEN §¢ dB

i odas TR
R b
T35
/A\
LENTER THY.C Mex pryreeyy g
PHE BW 1D W Wb 10g iHe o et

Vector and Label (vir and Ibl). To demonstrate the display instructions, a simple block diagram is drawn
and labelled. Then the control words are modified with some of the auxiliary functions to demonstrate their use.

First a graphics plan is drawn:

(—300,0) Relative

(0, —200) (0, +200)

Relative Relative
(3:3; 3;00) (+260, +20) Relative‘.]
olute } ______ —
- (+300,0) Relative i
- {—100, 0) Relative
_- {~10, —40) Relative.
-
- A& \npuT
Graphics Plan

The vectors with + and — signs are relative vectors, the others are absolute points. Dashed lines are to be ‘

blanked.
14 Appendix
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address description program word
. 3072 vector absolute vir 1026
3073 x = 300 absolute 300 + 0 300
3074 y = 300 pen up 300 + 2048 2348
3075 x = + 300 relative 300 + 2048 2348
3076 y = 0 pen down 0+0 0
3077 x = Orelative 0 + 2048 2048
3078 y = + 200 pen down 200+ 0 200
3079 x = — 300 relative (1024-300) + 2048 2772
3080 Y = 0 pen down 0 0
3081 x = Orelative 0 + 2048 2048
3082 y = — 200 pen down (1024-200) + O 824
3083 x = + 260 relative 260 + 2048 2308
3084 y = +20 pen up 20 + 2048 2068
3085 x = Orelative 0 + 2048 2048
3086 y = — 100 pen down (1024-100) + O 924
3087 x = — 10relative (1024-10) + 2048 3062
3088 y = —40pen up (1024-40) + 2048 3032
3089 label Il 1025
3090 I 73
3091 N 78
3092 f“l‘lf";”l‘)’;‘ﬂ P 80
3093 U 85
‘ 3094 T 84
3095 end of display end 1028

The above plan can then be programmed and run.

10 QUTPUT 718;“IP:KSo:KSm:iR4:("
20 QUTPUT 718:“DA 3072:DH 1026.300,.2348,"
30 QUTPUT 718:72348, 0, 2048, 200."
40 QUTPUT 718:%2772, 0., 2048, 824,"
50 OQUTPUT 718:;%2308, 2068, 2048, S24,°
' 60 QUTPUT 718:"3062. 3032,"
70 QUTPUT 718:%1025, 73, 78, 80, 85, 84, 1028:"

80 END
Appendix 15
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-

NPT

The display can now be modified by adding various auxiliary functions to the existing control words.

Brighten the “INPUT” term by adding 128 (brt) to the label address 3089 (1025 + 128 = 1153).

/0 OUTPUT 718:"1153, 73. 78, 80, 85, 84, 1028:"

The label “INPUT” can be made to blink by adding blink on (bk on) and blink off (bk of) words before and after the
“INPUT” label.

70 QuUTPUT 718:;"1025,17, 73, 78, 80, 85, 84, 18. 1028;"

Alternately, line 7 could have been replaced with the following lines:

61 QUTPUT 718:"DT@" ’

70 QUTPUT 718 USING "K,B,K,B.K":"LB":17:"INPUT:18:"aDW 1028"
16  Appendix
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Note that a write binary (wtb) is used to transmit a mix of characters and non-character codes.

PROGRAMMING WITH PROGRAM CONTROL INSTRUCTION WORDS

These examples use both the commands listed in Section Il and instruction words.

End-of-Display {end) and Skip-to-Nexi-Memory-Page (skp) Instruction Words. To end the dis-
play after the first 100 points of trace A, write “DW 1028” into address 100.

QUTPUT 718:"IP:52:T75:DA 100:DW 10223 "

In this example, all display memory information beyond address 100 is ignored, including the annotation. Note
that the analyzer is in single sweep, S2, to prevent signal response data from writing over the control word.

Skip control words allow certain portions of the display to be omitted. There are two kinds of skip control words.
The first enables a skip over the remainder of the present memory page to the beginning of the next memory
page, the second enables a skip to the next control word.

The skip-page and skip-to-next-control-word have been assigned two command codes, PS and SW, respectively.

In the example, the annotation was blanked because of the end-of-display written into address 100. If a skip had
been written instead, the rest of the display memory would have been displayed, but the remainder of trace A
would have been omitted.
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QUTPUT 716:"IP:52:TS:DA 100:DW 1056

REF .0 dBm ATTIEN 10 d8
hp
10 aB/
LR LEE
1036
START 0 Mz ST 1500 Mz
RES BW 3 MMz VB¥ 1 MHz SWP 20 maoc

(Note that programming code PS can be substituted for DW 1056.)

A skp written into the trace C page skips the refresh pointer to DA 0 (trace A). This may cause an increase in the
trace intensity because the program does not wait for a refresh trigger before beginning the next execution of the
program. An end of display, 1028, is normally used in the Trace C page. This instruction allows a new refresh

cycle to begin.

Skip-to-Next-Control-Instruction (skc). Program control is transferred to the next control instruction. .
For example, address 2073 of the annotation memory page contains the label control word that places the center
frequency “| |” mark on the CRT. To omit this marker from the display, the label word is replaced by a skc word.
OUTPUT 718:"DA 2072:DW 1027:" e B’;""'F e
or
QUTPUT 718:"DA 2073:DKW SW:"

e i«

18027y

|

START O Hz STQP 1500 MM
RES BW 3 MHx VBW 1 Mz SAP 20 =soc

{Note that programming code SW can be used for DW 1027.)

Jump (jmp). The example demonstrates jmp by jumping over the data in addresses 100 to 500 in trace A. ‘
Since the jump should be made to a control word, gra is first written into DA 500.
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Before the program is loaded the display might look like this:

REF .0 dBm ATTEN 10 4B

10 d8/

Lwrl P
s50B

3

i

TH
~T4.4
dBm

START C rz STOGR 1500 Mz
RES BW 3 MHz VBW 1 Mz SWP 20 moox

After the following lines are executed the CRT would appear like this:

10 OUTPUT 718:"IP:S2;T5:DA 500:DW 1024:"
¥ QUTPUT 718:"DA 100:DW 1035, 500:"
‘I’ 13 END
h REF .0 dBm ATTEN 10 dB

10 48/

A

START O Mz ST 1530 Mz
RES BW 3 MMz VBW 1 Mriz SWP 20 moae

The trace data that would have been shown between display addresses 100 and 500 is omitted and the data for
addresses 501 — 1001 is displayed at x positions 100 through 600.

. Jump Subroutine (jsb) and Return (rim). The jsb instruction transfers program control to the address
specified. If the address does not contain a control word, the program skips to the next conirol word after that
address. The rin instruction transfers program control to the first control word following the jsb instruction.
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jsb .

( address
represents a single
i_\\<‘ﬁ display address

\ > instruct.

-4~

./
rtn /

The flow of the program is as follows:

iump to subroutine

To demonstrate jsb/rtn, this example substitutes a new symbol for the preprogrammed marker symbol.

The marker symbol (a small diamond} is written as a subroutine in the annotation memory at address 2085.
Substitution of the diamond symbol can be made by calling for and writing a new jsb routine with this program.
The address for the marker subroutine call is located at display address 2054.

10 DUTPUT 718:"DA 2054:DW 2080:" .
1" QUTPUT 718:"DA 3080:DW 1154,2143;100.,"
12 QUTPUT 7218:"1227:M2:"
14 END
Line 10: Writes a new subroutine address, 3080, in place of the old one.
Line 11: Wirites the new symbol vector subroutine starting at address 3080 (trace C).
Line 12: Return.

After running this program, the display memory contains the following:

address word program

\MM

2050 1154 vtr brt

2051 650 X, abso_lute

2052 2798 y, pen up

2053 1163 jsb

2054 3080 address
2055 1163 jsb
&\”\/_v\__

3080 1154 vtr brt

3081 2148 x, relative new

3082 100 y, pen down subroutine

3083 1227 ) ret
U S
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The display would appear similar to this:

Once a subroutine is written in a given location, care
must be exercised that it is not accidentally changed.
For example, storing a trace in trace C would destroy
the subroutine beginning at DA 3080.

LOOP INSTRUCTIONS

ADVANCED DISPLAY PROGRAMMING

MCR 137,468 Mrex

hF RFE .0 dBm ATTEMN 50 43 —=i6.G0 d&~
FECIN-1-7g i
i
|
2k
MABKE R "
s07| a6a| Mz | : pt
~15L A0 HBm \ i i
i1 | )
au N RN R
R I
ATERNIE
H [ Y v |
( Y .// Yl
T } J 28
Al o] leét }/{ Ny
D .SH ‘vr}?\%}q‘ ‘w‘ gl ‘}’ R -’i
i k’;&“ K t‘! P lf{;ﬁqﬁ“ﬂh}k
CENTLR 107.45 MHz BPAN 1 50 W
REGS BW L0 WHz VBW 1T kiHz SWE 30 maec

Load Counter Register ((dc) and Decrement and Skip on Zero (dsz). In the following example,
looping is used to draw a grid in two places on the CRT display on refresh. The trace C page is programmed to

contain the graphics.

address descrintion Program word
3072 plot absoclute vtr 1026
3073 x = 600 (PA) 600 600
3074 y = 300 (PU) 300 + 2048 2348
3075 jump to subroutine isb 1163
positioning 3076 at address address 3199
! vector 3077 plot absolute vtr 1026
3078 x = 100 (PA) 100 100
3079 y = 300 (PU) 300 + 2048 2348
3080 jump to subroutine jsb 1163
3081 at address address 3199
3082 end of display end 1028
3199 vector vir 1026
3200 repeat 10 times Idc + 10 1546
3201 plot relative vtr 1026
3202 x = 0 (PR) 0 + 2048 2048
3203 y = +25(PU) 25 + 2048 2073
3204 x = +300 (PR) 300 + 2048 2348

looping 3205 y = 0 (PD) 0 0
> 3206 x = 0 (PR) 0 + 2048 2048
subroutine 3207 y = +25 (PU) 25 + 2048 2073
3208 x = —300 (PR) 1024-300 + 2048 2772

3209 y = 0 (PD) 0 0
3210 decrement dsz 1099
3211 jump to jmp 1035
3212 start address 3201
3213 return rin 1227
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The program can then be written, loading the words sequentially as listed in the prior plan.

Line 10:
Lines 20 to 30:
Line 40:

Lines 50 to 90:

QUTPUT 718:"IP;KSoiKSm:iA4:"

QUTPUT 718:"DA 3072;DW 1026,600,2348,"
QUTPUT 718:"1163,3199,1026.100,2348.1163."
OUTPUT 718;%"3199,1028:"

QUTPUT 718:"DA 2139;DW 1026,1546,1026,"
OUTPUT 718:"2048,2073,2348,0,2048,2073.,"
QUTPUT 718:"2772.0,1099."

OUTPUT 718:"1035%,3201.,"

QUTPUT 718:"1227:HD:"

END

Blanks the analyzer display.

Contain the positioning vectors.
An end of memory instruction (1028) insures that the following loop (DA 3199) is not

executed unless called from addresses 3075 and 3080, the jsb words.

Contain the grid subroutine.

Running the program results in the following display:
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ADVANCED DISPLAY PROGRAMMING

CONSOLIDATED CODING
INSTRUCTIONS _
end of display {end)
dim (dim)
A clear x position (clx)
Display
skip to next page (skp)
Control hif
ex.pandands ift (exs) || = graph (gra)
bright (brt) @ | 1| = iabel (o)
big expand (bex) 1 1@ | = vector (vtr)
~ msb v v
bitrumber 11 10 9 4 3 2 1 0
@118 X XXX IXIX|X[X]X
1 [ t 1 | 9 | = program control|
jump (jmp) | @ | @ end of display (end)
Proaram decrement and o1 ] =jmp.dsz.jsb or rtn
9 skip on zero (dsz) ® = skip to next control
Control ; -
jump to subroutine (jsb) 11@ instruction (skc)
| return (rin) 114 clear x position (cix)
L skip to next page (skp)
Load Counter (idc) F = count SN A=9
O [t 1]Aalxx]x|x|x|x|x]|x;
Threshold %Ehreshold position divided by 4k==? A = @
threshold off N A= 1
DATA:
Graph (1) XD [ b x st x fx i
positive | @ | @ value
positive blanked | 1 | @
negative blanked | § | 1
Character XIX Xle I I [ I ] | l I
where 81 glcl)(t)wed Nz Character Code emmmmmmme/
Vector (vir)
ABSOLUTE RELATIVE
1110 9 8 7 6 5 4 3 2 1 0 bitrumber 11 10 9 8 7 6 5 4 3 2 1 0
RIG|X|X[X|X[X]|X[X]|X[X]|X]| xpositon |RI@|S|X|X|X|X|X[X]|X|X|X
BI@|X|X(X[X|X|X|X|X|X]|X]|] vyposiion [BI@IS|X|X]X|IX]XIXIX|IX|X
\mm——m— Magnitude smmmmemmescssm—m::/ ez MAGNI tUde s’
R =7 relativevector, R =0 absolute vector S=1 negative B =1 penup; B=0 pen down
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INSTRUCTEION AND DATA WORD SUMMARY

APPENDIX B

on zero! 2 (dsz)

Display Control Insiruction Data Word
graph (gra) 1024
amplitude: position unblanked y
position blanked y + 2048
negative blanked 4096-|y|
label (Ibl) 1025
character ASCII or special
character code (<255)
blink on (bkon) 17
blink off (bkof) * 18
skip to next 16 block (sk16) * 145
skip to next 32 block (sk32) * 146
skip to next 64 block (sk64) * 147
vector 1026
X position data in display units
y position data in display units
absolute vectors x+ 0
relative vectors x + 2048
pen down y+ 0
pen up (blanked) y + 2048
Auxiliary to gra, Ibl, and vtr instruction word:
big expand (bex) word + 256
expand and shift (exs) word + 64
bright (brt) word + 128
dim (dim) word + 8
clear x position word + 16
Program Control Instruction Data Word
end of display (end) 1028
skip to next memory page (skp) 1056 or “PS”
skip to next control word™ {skc) 1027 or “SW”
jump® (jmp) 1035
address 0to 4096
jump to subroutine!? @ (jsb) 1163
address 0to 4096
return® @ (ret) 1227
decrement and skip two addresses 1099

load counter (THRESHOLD position)? (Idc)

1536 + (count)

@ Jumps and skips will skip to an address containing a control word.

B Subroutines may use only vtr control words.

2 Loop should use only lbl and vtr control words. Ldc is not a control word.

* These can also be accessed using the LB command. These functions can be initiated any time the label mode is active.
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. Appendix C

LEARN STRING CONTENT

The following table describes the learn string contents and coding, and the control settings restored when the learn
string command, OL, is executed. (See OL.)
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HP 8568B LEARN STRING DECODING (1 OF 4)

APPENDIX C

BIT USAGE
BYTE BY
NUMBER EXAMPLE EXAMPLE DESCRIPTION
76543210
1 00011111 31 Identifies Learn Code
2 Gain in INPUT #1 Path Units of 0.1 dB (Bits 7-0 of 2 and 7-1 of 3)
3 | --=----- 0 + Sign of center frequency; 0= +,1= —
4 00000000 0 0
S 00000010 1 2 Center frequency; + +
6 00110100 3 4 BCD, MSD in byte 4 (bits 7 to 4)
7 01010110 56 Example:1234567890H:z
8 01111000 7 8
9 10010000 9 0
10 Output Format: 0=03,1=01,2=04,3=02
11 Counter Time Base: 0= Auto; N= 10" usec
12 00000000 00
13 00000000 00 Frequency Span
14 00000000 00 BCD, MSD in byte 12 (bits 7 to 4)
15 00000001 0 1 Example: 10001 Hz
16 00000000 00
17 00000001 0 1
85680A RF Section LEDS:
Data Enables
- lo——-__ Signal Track
18 --1l--=--- Frequency Count
N R Instr Check 1
R R Instr Check 11
_____ ] -- CF Step Size
______ 1 - RF Atten
_______ 1 Sweep Time
85662A Display Section LEDS:
(. Video BW
S . Res BW
S Threshold On
19 --=1-=--- Display Line On
R R Noise Marker (KSM)
——————— 1 Frequency Mode: 0=CF/Span 1 =Start/Stop
85662A Display Section LEDS:
- — - Upper Right
JS [P Lower Left
el = Video Trigger
20 --=1l=--=-- External Trigger
S P Line Trigger
_____ ) G Single Sweep
______ 1 - Shift Key
_______ 1 Clear-Write B
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HP 8568B LEARN STRING DECODING (2 OF 4)
BIT USAGE
BYTE BY
NUMBER EXAMPLE EXAMPLE DESCRIPTION
76543210
85662A Display Section LEDS:
[ Clear-Write A
R I A-B
T Blank B
21 B I View B
e I Max Hold B
————— 1-- Blank A
—————— i- View A
——————— 1 Max Hold A
oY) 11111001 —10.0dBm Input Mixer Level Units of 0.1 dBm: %:i;t%ﬂaowo{‘g%ge 22 and 7-4 of Byte
23 00001 --- 12 Input Selected 0=1I1 1=12
————— 011 30dB RF Attenuator Setting = N X 10dB
24 Reference Level Units of 0.1 dBm (Binary): MSB = Bit 7 of Byie 24
25
R LOG Log/Linear: 0= Linear 1=Log
R U 1dB/ Log Scale: 0=10dB/ 1=5dB/
2=2dB/ 3=1dB/
26 ——m - XY Recorder Cal
-———=1--- XY Recorder Zero
————— 1-- CRT Beam Off (KSg)
1iil---- 3MHz Resolution BW: 2=10Hz 10=10kHz
3=30Hz 11=30kHz
27 4=100Hz 12=100 kHz
5=300Hz 13=300 kHz
6=1kHz 14=1MHz
9=3 kHz 15=3 MHz
----0101 300H:z Video BW: Same as Resolution Bandwidth plus:
27 0=1Hz
1=3Hz
28
--010--- Sample Trace Detection Mode:
0= Neg Peak 1 =Pos. Peak
2 =Sample 4=Normal
29 f----- 010 Max-Hold A | Write Operation:
0= Write A 1= Write B
2=MaxHold A 3=Max Hold A, Write B
4=MaxHoldB 5= Max Hold B, Write A
6= Write A-B 7=Max Hold A-B
30 --=-01--- EXT Trigger: 0 =Free Run 1 =Ext.
2=Line 3=Video
31
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APPENDIX C

HP 8568B LEARN STRING DECODING (3 OF 4)

BIT USAGE
BYTE BY
NUMBER EXAMPLE EXAMPLE DESCRIPTION
76543210

32 00000011 1000 Display line in display units: 0-1000

33 11101000

34 00000001 500 Threshold in display units: 0-1000

35 11110100

36 Reference Level Offset Units: 0.1 dB (Binary)

37

38 Gain in INPUT #2 Path: Bits 7-0 of Byte 38 and Bits 7-1 of byte 39

39 |- -- 1 Sign of Freq. Offset: 1 = —; 0= +

40 00010010 12 Freq. Offset in Hz.

4] 00110100 3 4

42 01010110 56 BCD, MSD in byte 40 (7 to 4)

43 01111000 7 8

44 10010000 9 0 Example: 12345678901 2Hz

45 00010010 1 2

46 Video Average Limit (Binary): Bits 7-0 of Byte 46 and Bits 7-1 of Byte 47

47 | --=-=-=-=-- 1 Sign of CF Step Size: 1= —; 0= +

48

49

50 CF Step Size

51 BCD, MSD in byte 48 (bits 7to 4)

52 (See Freq. Offset for example, bytes 40 to 45)

53

54 00000000 2 Reference Marker X Position 1-1001

55 00000010 1-1001

56 00000011 1023 Reference Marker Y Position

57 11111111 1-1023

58 Active Marker X Position

59 1-1001

60 Active Marker Y Position

61 1-1023

62 00000000 Counter Marker Mode:

63 00010111 Zoom 0=0ff
18 =Normal 21 = Counter Normal
19=A 22 =Counter A
20=Zoom 23 = Counter Zoom

64
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HP 8568B LEARN STRING DECODING (4 OF 4)
BIT USAGE
BYTE BY
NUMBER EXAMPLE EXAMPLE DESCRIPTION
76543210
65 --1l---=-- Use Cal Data “Corr’d” (KSX)
-——=1l---- Calibrated
——————— 1 Trace C View
66 Reference Marker Frequency
67 BCD, MSD in byte 66
68
69 (See Center Freq. for example, bytes 4-9)
70
71
72 il--=-=--- Volts Reference Level Units
0=dBm 1=dBmV
2=dBuV 3 =Volts
-—=1l=-==-- 75Q Impedence: 1=75Q 0=50Q
73 e Power on'in last state (KSF)
el Allow high level ref level (KSI)
————— | Video Averaging (KSG)
74 Scan Index: 0—32
75
76 Sweep Time Word: 10 msec x Factor
77
78 Fast Sweep Word: Bit 7 (1 = Enable)
79
80 10100101 Code identifies 8568 A learn string
245 (OCTAL) 165 (DEQC)
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Appendix D
SERVICE REQUESTS

This appendix describes the analyzer service request (SRQ) capability and the use of service requests to interrupt
an HP-IB controller to obtain service. A service request is an analyzer output that tells the controller a specific event
has taken place in the analyzer. Service requests enable the analyzer to interrupt the controller program sequence,
causing the program to branch to a subroutine.

For example, by using service requests, the controller can perform other operations while the analyzer is sweeping,
and then service the analyzer when the sweep is completed. The analyzer sends its service request to the controller,
which triggers the controller to take action, such as changing the instrument state or reading data from the display
memory,.

When making a service request, the analyzer places the HP-IB SRQ line true and the analyzer CRT display reads
out “SRQ” with a number. Setting the SRQ line true announces to the HP-IB controller that the analyzer requires
attention. The controller can then command the analyzer to send its “status byte”. The status byte indicates the
type of service request.

NOTE

If the CRT display annotation has been blanked, the service request notation will not
appear.

DISPLAY DURING A SERVICE REQUEST

by REF .0_dBm ATTEN 10 ¢B
10 ¢8/ /

I

Service Request

|
!\
]\ - X /Notation
[

CENTER 200.0 MHz SPAN 10.0 MHz
RES BW 100 hHz VBW 30 kHz SWIP 20 msec
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' NOTE

A serial polling technique must be used by the HP-IB controller to test for service
requests. The analyzer does not respond to HP-IB parallel polling.

INTERRUPT WITH SERVICE REQUEST

The HP-IB controller response to a service request depends on the controller. The operating manuals for each
controller discuss that controller’s reaction to setting the SRQ line true. Series 200 computers have a sequence of
commands which enable a response to a service request. These commands allow monitoring the SRQ line and
reading, interpreting, and then clearing the status byte. This sequence of commands and a subroutine, selected
according to the type of service request, form a service routine. A general setup is given below. -

“ Specify interface select code and label of subroutine

!

Enable interface card to interrupt

!

Enable SRQ

1

MAIN PROGRAM Label (to begin subroutine) JI

i

H Read status byte

Interpret status bytej

Computation/control statements {

{

. [l Return to next line in Main Program
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APPENDIX D

BASIC 2.0 SERVICE ROUTINE COMMANDS

Interrupt Statements

Example

Comments

ON INTR

ENABLE INTR

RETURN

SUBEXIT

Bit Functions

ON INTR 7 GOSUB Shutoff

ENABLE INTR 7;2

RETURN

SUBEXIT

Declares the name of the service routine where program
execution branches on interrupt from the peripheral speci-
fied by select code 7.

Enables the calculator to accept an SRQ interrupt from
select code 7;2 (the HP-1B).

Signals the end of an interrupt service routine. While
executing the service routine, the interrupt for the peripheral
being serviced must be disabled to prevent cascading of
interrupts.

Signals the end of an interrupt service subprogram.

SPOLL A =SPOLL (718) Reads the analyzer status byte, assigns its decimal value to
A and clears the SRQ line.
BIT BIT (A, N) Returns the value of the Nth bit in A (0 or 1).
STATUS BYTE DEFINITION

The status byte sent by the analyzer in response to the controller SPOLL command determines the nature of the
service request. The meaning of each bit of the status byte is explained in the following chart.

Bit Message CRT Display Message
0 (LSB) Unused. —

1 Unit Key, r pressed or “SRQ 102"
frequency limit exceeded.

2 End of sweep. “SRQ 104"

3 Hardware broken, “SRQ 110"

4 Unused. -

5 illegal analyzer command. “SRQ 140

6 Universal HP-1B service request. —
HP-IB RQS Bit

7 Unused. _

32 Appendix



APPENDIX D SERVICE REQUESTS

The CRT SRQ number is an octal number based on the binary value of the status byte. This octal number always
begins with a “1” since this is translated from bit 6, the universal HP-IB service request bit. For example, the status
. byte for an illegal analyzer command (SRQ 140) is as follows:

NN
w
3]
—
(@)

bit number 7 6 5
status byte o 1 1

O
o
o
(@
O

The CRT displays the octal equivalent of the status byte binary number:
“SRQ 140”
The octal equivalent is based on the whole binary number:
01100000 (binary) = 140 (octal)

One simple way to determine the octal equivalent of the binary number is to partition the binary number 3 bits at a
time from the least significant bit, and treat each part as a single binary number:

binary | 01 | 100 | 000
octal | 1 | 4 )

I The decimal equivalent of the octal number is determined as follows: 140 (octal) = 1 * (8) + 4 * (8) + 0 * (§)
= 96 (decimal).

More than one service request can be sent at the same time. For example, if an illegal analyzer command and the
end of a sweep occurred at the same time, “SRQ 144" appears on the CRT display.

bit number 76 543 210
status byte 01 100 100 = “SRQ 144~

octal value 1 4 4

Note if bit 1 is set, it has one of three meanings, depending on how SRQ 102 was activated. These meanings are
explained in the following section.

SERVICE REQUEST ACTIVATING COMMANDS

SIEH
Service requests do not occur unless the appropriate activating command has been given, except for two service
‘ requests: illegal command, SRQ 140, and [SHIFT r] command, SRQ 102 (local operation only). The following

chart summarizes the service request activating commands.
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SRQ Activating SRQ(s) Cancelled
Message Command Allowed By Comments

Illegal Command R1 140 only None Always activated, R1 dis-

ables all SRQ’s but SRQ
, 140.

End of Sweep R2 104 & 140 R1 Also gives SRQ on comple-
tion of CAL routine, video
averaging, preselector
peak, and auto-zoom.

Hardware Broken R3 & IP 110 & 140 R1

Units Key R4 102 & 140 R1, pressing units key, or R4 must be reactivated

Pressed whenever SRQ is cleared. whenever it is used.

Front Panel SRQ Local Operation 102, 140 Remote Operation Always activated when in

shiftr local (manual) operation,

Note that R2, R3, and R4 can be activated simultaneously, allowing all the SRQ’s.

Examples

This program interprets the SRQ status byte and prints its message.

Y
20
0
40
50

60

QUTPUT 718:"R1R8R4"

ON INTR 7 GOSUBR [nterpret_=rq
ENABLE INTR 7:2

PRINT “Push Hz key on analyzer.’

PRINT "Press S on controller to stop program.'
y

v

70 Idle:REPEAT

30
30

ON KBD ALL GOSUB Stop
UNTIL Idle

100 Stop:OQUTPUT 718:"R1;"

110
120
130
140
150
160
170
180
130
200
210

Line 10:
Line 20:
Line 30:
Lines 70 to 100:
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STOP

'

In{erpret_srq:DFF INTR 7

Status_byte=SPOLL(718)
IF BIT(Status _byte,3)=1 THEN PRINT
IF BIT(Status_byte.1)=1 THEN PRINT
WAIT .1

ON INTR 7 GOSUB Interpret_srgq
OQUTPUT 718;"R4;"

RETURN

END

"HARDWARE BROKEN"
"UNITS KEY PRESSED™

Enables all but the end of sweep SRQ. R1 clears former SRQ commands.
Executes the “Interpret__srq” subroutine when an interrupt at select code 7 occurs.

Enables the controller interrupt capability.

Any main program. These lines form a program loop that is interrupted when the

analyzer requests service.



Hello Shin-san,

Your customer is correct! The example on page 35, appendix D is. in
error. The problem is that "TS" holds execution of the program
until the sweep is finished. Then the interupt directs the

program to line 180 and then continues to line 70. To fix this
program, change the "S2" in line 50 to "S1" and delete "TS" in

line 60.

However, for your customers application I have two suggestions.

1) If he uses "TS" after the video average command
(KSG or VAVG), then execution of the program will
wait until the averages have been completed.

2) 10
15
20
30
40
50
60

340

OPTION BASE 1

ASSIGN @Sa TO 719 ! <added I/0 buffer>
ON INTR 7 GOSUB Record_data

ENABLE INTR 7;2

!

OUTPUT @Sa;"IP;S2;FAIMZ;FB150MZ;"
QUTPUT @Sa;"ST.2SC;R2;KSG10;"

! <rest of program here>

END

In the second example, the 8568B will execute the video average
and take exactly 10 sweeps. Since there is no "TS" the program
will continue to execute normally until the interupt occurs.



APPENDIX D

Lines 130 to 200:
Line 130:

Line 140:

Lines 150 to 160:
Line 180:
Line 190:
Line 200:

SERVICE REQUESTS

The “Interpret__srq” subroutine.

Turns off further interrupts from the HP-IB. This prevents the cascading of interrupts

generated by another service request from the analyzer.

Assigns the status byte to the variable “Status__byte”. This clears the analyzer's SRQ

(i.e., the status byte is reset).

Compares the status byte to two analyzer SRQ codes, and prints the name of the SRQ.

Turns on the controller interrupt capability.
Re-enables the units-key-pressed SRQ.

Returns program execution to the main program.

In the following program, the analyzer sweeps to measure a signal. The controller continues to run its main
program while the analyzer sweeps. An end-of-sweep service request tells the controller when the sweep is
completed. The controller then re-addresses the analyzer and records the measurement data. This procedure
ensures that test data is complete, and improves program execution speed when slow sweeps are used.

10
20
it
40
50
60
70
30

OFPTION BASE 1

ON INTR 7 GOSUE Record _data
ENABLE INTR 72

¢

QUTPUT 718:"IP:S2:FAIMZ:FBISOMZ "
OUTPUT 718;"ST3SCR2: TS

%EEP

90 Idle:REPEAT

100

180
19
200
210
220
230
240
250
260
270
280
290
300
210
320
330
340

PRINT “WORKING?"
Idle=Idle+1

WATIT 1
UNTIL Idle=7
PRINT "DONE"
BEEP
STOP

¢

Record data:0FF INTR 7

OUTPUT 718;"R1,;"

Is_data_ready=SPOLL(718)

IF BIT(Is_data ready,2>=1 THEN
CUTPUT 718;"ET1;03MF ™
ENTER 718:Freq
OUTPUT 718:"MA:™
ENTER 718;:Ampl
PRINT "FREQUENCY
PRINT "AMPLITUDE

ELSE
PRINT "Illegal analyzer command?"
BEEP

END IF

RETURNM

9

“:Freq;"Hz"
“+Ampl:"dBm"

END
Appendix
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Lines 20 and 30: Executes the “Record__data” subroutine when an interrupt at select code 7 occurs.
Enables interrupts from the HP-1B interface card.

Lines 50 and 60: Sets the analyzer for the measurement. The TS command (take sweep) is the last
command sent to the analyzer, and the controller CR/LF is suppressed with a semico-
lon terminator. This is necessary; otherwise, the next program line is not executed until
the sweep is complete. (Refer to the description of the TS mnemonic for a detailed
explanation of line 60.)

Lines 90 to 150: Any main program.

Line 180: “Record__data” subroutine. Turns off interrupts from the HP-IB. This prevents inter-
rupts from cascading.

Line 190: Clears the end-of-sweep SRQ. This prevents the SRQ from interrupting the program at
the next sweep.

Line 200: Reads the status byte and clears the SRQ.

Line 210 to 310: Record data if end-of-sweep SRQ was sent.

Line 320: Returns program execution to the main program.

The following program signals the controller when an operator has completed a data entry. "With this information,
the controller can read the data entry or branch to a subprogram.

it ENABLE INTR 7:2

20 ON INTR 7 GOSUB Read entry

=0 OQUTPUT 718:"R1:R4EE:"

40 PRINT "Enter center frequemncy on analyzer '« keyboard."
S50 PRINT "Press S on controller to stop program.”

50 !

70 Idle:REPEAT

30 ON KBD ALL GOSUB Stop

30 UNTIL Idle
100 Stop:UUTPUT 718;"R1:"

110 STOP

120 !

130 Read_entry:0FF INTR 7

140 Is entry_ready=SPOLL(718)

150 IF BIT(Is entry ready.1)>=1 THEN

160 OUTPUT 718:"0A:"

170 ENTER 718:Center_freq

180 PRINT "YOU ENTERED";Center_freq;"Hz"
190 CUTPUT 718;"R4:Ec;"

200 ON INTR 7 GOSUB Read_entry

210 ELSE

220 PRINT "ILLEGAL ANALYZER COMMAND?"
230 BEEP

240 END IF

250 RETURN

260 END
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Lines 10 and 20:

Lines 70 to 90:
Line 100:

Lines 130 to 200:
Line 130:

Line 140:

Line 150:

Lines 160 to 180:
Lines 200 and 210:

Lines 220 to 250:

SERVICE REQUESTS

Executes the “Read__entry” subroutine when an interrupt at select code 7 occurs.
Enables interrupts from the HP-1B interface card.

Any main program.

Disables the R4 service request.

Forms a subroutine that records the operator’s entry.
Turns off interrupts from the HP-IB interface.

Clears the end-of-sweep SRQ and reads the status byte.

Checks the status byte to verify that the interrupt was caused by the units-key-pressed
SRQ. If this is not the case, the program continues at line 220.

Reads the operator’s entry and displays it.

Re-enables operator entry, units-key-pressed SRQ, and the controller interrupt capabil-
ity.

Notifies the operator if the illegal analyzer command SRQ triggered the interrupt.

SERVICE REQUEST FROM THE FRONT PANEL

When the spectrum analyzer is in local operation mode {unaddressed), the operator can call for service from a
controller by pressing front panel key [SHIFT r}. This front panel request for service sends SRQ 102, the units-key-
‘ pressed SRQ. The SRQ command, R4, need not be enabled in order to use the front panel service request.

Example

The front panel service request can summon a controller for assistance. The following example shows one way to
do this. During the data transfer, beginning at line 430, the CRT display appears as shown below, with the “DATA
TRANSFER” message blinking.

OPERATOR?
TEST OEVICE SERIAL NO?
Press Hz key when ready.

DATA TRANSFER IN PROGRESS

. Several analyzers, each with a different HP-IB address, can call for individual service. This requires serial polling at
the beginning of the service subroutine.
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Y DIM Actonn

20 DIM AE[20) ‘
30 ENABLE INTR 7:2

40 PRINT "Prescsing S on the controller =tops program when data is
received."”

50 LOCAL 718

60 !

70 Idle:REPEAT

a0 ON INTR 7 GOSUB Which_inst

30 ON KBD ALL GOSUB Stop

100 UNTIL Idle
110 Stop:STOP
1

:
T30 1 % %3 3 26 98 26 3636 36 36 3 36 2 9636 2

140 Which_inst:0FF INTR 7

TG0 1 %3 2 56 56 36 3 36 36 3 36 50 9 0 3 36 e 2B

160 Analyzer_a=SPOLL(718)

170 IF BIT(Analyzer_a,1)>0 THEN
180 GOSUB Record_data

190 END IF

200 RETURN

210 '

220 1 536362 3 3 2 2 I WK F T I I K KWW 6

230 Record_data:!

240 1 %3 236 336 3 26 3 3 2B K F B AW N

250 OUTPUT 718;"SV1;EM;01;KSm;KSo;AR4;DT:"

260 OUTPUT 718;"D3:PU;PA64,544 :LBOPERATOR NO.?:"
270  REPEAT ‘
280 OUTPUT 718;"EE;0A;"
2390 ENTER 718;0perator

300 UNTII. Operator>0 ,
310 QUTPUT 71837"D3PU;PA512,544:LB" ;0perator;":"

330 QUTPUT 718:"D3PU;PAG4,512:LBTEST DEVICE SERIAL NO7?:"
340 OUTPUT 718;'"D3 PU;PAG4,490;LBPress Hz key when ready.:"
350 QUTPUT 718;"R1:R4;EE;"

360 REPEAT ‘

370 Hz_key_pressed=SPOLL(718)

380 UNTIL BIT(Hz _key_pressed,1)>0

390 QUTPUT 718;"0A"

400 ENTER 718:Serial_number

410 QUTPUT 718:"PU;PAS12,512:LB":Serial_number;":"

430 OUTPUT 718 USING "K,B.K,B,B":"PU:PAE4,312;LB":17:"DATA TRANSFER
IN PROGRESS";18:3

440 guUTPUT 718:"TB:"

450 FOR N=1 TO 1001

460 ENTER 718;A(N)

470 NEXT N

430 QUTPUT 718;"EM;RC1 :KSniKSpiHD "

4390 LOCAL. 718

500 RETURN

510 END ‘
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SERVICE REQUESTS

ANALYZER

Operator 3 performs
tests on device
serial number 123
Stores results in
trace B

When complete,
operator calls for
service using r
KEY FUNCTION

Operator uses DATA
keyboard to answer
questions (see CRT

photograph)

Operator continues
with next device
measurement

HP-IB
CONTROLLER

RUN

Idle
(lines 70 through 110}

!

Service analyzer 18
SRQ Subroutine
{lines 230 through 500)

%

Ask for operator number
and device serial number
(tines 270 through 410)

&
Operator o

%

/

Device Serial No.

w4

Record answers
(lines 290 through 400)

j

iz g
w
pooc

%%

Record trace B into A(N) ’

(lines 450 through 470)

J

'

e,
e
bl )
QQQ“‘&@Q’
3 oy
B 6o gy

Return control to operator

(line 490)

|

'

Return to idle
{line 500)

hl
u
)
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Appendix E
OPERATING DIFFERENCES

Because of the faster processing speed, the addition of new commands, the slight modification of some old
commands, and the input buffering capability of the HP 8568B, there are a few minor operating differences

between the HP 8568B and its predecessor, the HP 8568A. If you intend to use the HP 8568A and HP 8568B
interchangeably, become familiar with the following differences.

EXPONENTIAL FORMAT

With the HP 8568B, any command that specifies the display address (e.g., DA, DR, DW), and which is given in
the exponential format (i.e., with notation E1, E2, E3, etc.), executes its prescribed functions as described in this
manua.. The HP 8568A, however, interprets the exponential notation as an analyzer command. For example, the
E1 notation is interpreted as a peak search command, the E2 notation as a marker-into-center-frequency com-
mand, etc.

RESETTING THE INPUT BUFFER AND INSTRUMENT PRESET

The HP 8568A does not have an input buffer, and the HP-IB can be reset with an interface clear (IFC). To reset the
input buffer in the HP 8568B, use a device clear (CLEAR 718). This way, any commands in the input buffer in the
HP 8568B are executed before instrument preset (IP) occurs. However, if device clear (CLEAR 718) is preceded

by interface clear (ABORT 7}, an instrument preset (IP) occurs and clears the input buffer immediately. Thus, all
commands in the buffer are lost and not executed.

REMOTE INSTRUMENT PRESET

Execution of a remote Instrument Preset (IP) causes the HP 8568B merely to preset its controls. The same
command causes the HP 8568A to preset its controls and run a check of its IO bus and memory. The HP 8568A
also executes a full sweep; the HP 8568B does not.

CORRECTION DATA ROUTINE

On the HP 8568B, be sure to read all data into the controller before re-executing KSw (see KSw command
description).

TIMING

The HP 8568B processes data faster than the HP 8568A. Therefore, if you attempt to use HP 8568A software
with the HP 8568B, timing problems may occur.
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ACTIVE FUNCTION

Occasionally a two-letter command to the HP 8568B might not activate the specified function. The reason is that
the command mnemonic has been interpreted by the analyzer as the first two letters of a longer command
mnemonic that starts with the same two letters. For example, the command ST for Sweep Time could be inter-
preted by the analyzer as the first two letters of STDEV, the command for Standard Deviation. In this situation, the
analyzer simply waits for another character before activating the function. To prevent this problem, insert a space
or a terminator immediately after the two-letter command.

KS39 COMMAND

The syntax of the KS39 command is different for the HP 8568A and HP 8568B. With the HP 8568B, the display
memory address is specified immediately after KS39 and is sent to the analyzer as two 8-bit bytes. With the HP
8568A, the display memory address is specified immediately before KS39 with the DA (Display Address) com-
mand.

SOFTWARE INCOMPATIBILITY

If there are no spaces or semicolons between two-letter commands in HP 8568A software, certain “A” commands
might be misinterpreted by the HP 8568B analyzer.

The following is a list of examples where “A” commands might be misinterpreted by the HP 8568B:

“A” SOFTWARE EXAMPLE “B” MISINTERPRETATION

CTAl (Couple Sweeptime, View
CTA {Convert to dBm)

Trace A
CTMT1 (Couple Sweeptime, Signal CT™M (Convert to Display Units)
Track On)
DLE1 (Activate Display Line, DLE (Enable Display Line)
Peak Search)
GRAT (Graph, Set Attenuator) GRAT (Graticule on or off)
PDA4 (Pen Down, Blank Trace A) PDA (Probability Distribution in
Amplitude)
PDFA (Pen Down, Start Frequency) PDF (Probability Distribution in
Frequency)
THE1 (Activate Threshold, Peak THE (Enable Threshold)
Search
VBOA  (Activate Video Bandwidth, VBO (Set Video Bandwidth and
Output Active Function Resolution Bandwidth Ratio

Examples that are least likely to occur are GRAT, PDA4, and PDFA because, in these sets of commands, the
second command will not typically follow the first command. However, all examples have the potential to cause
problems, because they don’t follow “B” syntax requirements. The HP 8568B interprets “A” software written like
the above examples as invalid commands. As a result, the commands are not executed and an HP-IB command
error should appear on the analyzer CRT. Fortunately, this command error can be used as a method of finding
software errors.
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Appendix F
EQUIVALENT HP 8568B AND 8568A COMMANDS

The following list shows combinations of 8568B commands and secondary keywords that are equivalent to other

8568B commands common to the HP 8568A. The commands are interchangeable when programming the
8568B.

Alphabetical Listing |Equivalent Commands| Alphabetical Listing Equivalent Commands

of 8568B Commands |Common to the 8568A! of 8568B Commands [Common to the 8568A
AMB ON C2 MKNOISE ON KSM
AMB OFF C1l MKNOISE OFF KSL
ANNOT ON KSp MKPK El
ANNOT OFF KSo MKPK HI El
APB KSc MKRL E4
AUNITS DBM KSA MKSP KSO
AUNITS DBMV KSB MKSS E3
AUNITS DBUV KSC MKSTOP KSu
AUNITS V KSD MKTRACK ON MT1
AXB EX MKTRACK OFF MTO
BLANK TRA A4 ML KS,
BLANK TRB B4 MOV TRC, TRB KSI
BLANK TRC KSk MXMH TRA A2
BML BL MXMH TRB B2
BTC KSI RCLS RC
BXC KSi ROFFSET KSZ
CLRW TRA Al SAVES SV
CLRW TRB Bl SNGLS S2
CONTS S1 TDFM 01
DET NRM KSa TDF P 03
DET SMP KSe TDF B 020r04
DET POS KSb THE ON TH
DET NEG KSd THE OFF TO
DLE OFF LO TMFREE T1
FOFFSET KSV TM LINE T2
GRAT ON KSn TM EXT T3
GRAT OFF KSm TM VID T4
MKA? MA VAVG KSG
MKCF E2 VAVG ON KSG
MKD M3 VAVG OFF KSH
MKFC OFF MCO VIEW TRA A3
MKFC ON MC1 VIEW TRB B3
MKFCR KS= VIEW TRC KSj
MKF? MF XCH TRA, TRB EX
MKN M2 XCH TRB, TRC KSi
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APPENDIX F EQUIVALENT HP 85688 AND HP 8568A COMMANDS
| Alphabetical Listing of . Alphabetical Listing of
C(l:mmands Comm?m 856%(18‘.2’::::;:1 d Clt))mmands Ccmmgom 8562%“3’::&:“ d
to the 8568A to the 8568A
Al CLRW TRA KSi XCHTRB, TRC or BXC
A2 MXMH TRA KS;j VIEW TRC
A3 VIEW TRA KSk BLANK TRC
Ad BLANK TRA KSI BTC or MOV TRC, TRB
Bl CLRW TRB KSm GRAT OFF
B2 MXMH TRB KSn GRAT ON
B3 VIEW TRB KSo ANNQOT OCFF
B4 BLANK TRB KSp ANNOT CN
BL BML KSu MKSTOP
C1 AMB OFF KS, ML
C2 AMB ON KS= MKFCR
EX XCHTRA, TRB or AXB LO DLE OFF
u El MKPK or MKPK HI MA MEKA?
H E2 MKCF MCO MKFC OFF
| E3 MKSS MC1 MKFC ON
| E4 MKRL MF MKF?
KSA AUNITS DBM MTO MKTRACK OFF
KSB AUNITS DBMV MT1 MKTRACK ON
KSC AUNITS DBUV M2 MKN
KSD AUNITS V M3 MKD
KSG VAVG or VAVG ON 01 TDF M
KSH VAVG OFF C3 TDF P
KSL MKNOISE OFF Q20or 04 TDFB
KSM MKNOISE CN RC RCLS
KSO MKSP Si CONTS
KSV FOFFSET S2 SNGLS
KSZ ROFFSET sV SAVES
KSa DET NRM TH THE ON
KSb DET POS TO THE OFF
KSc APB T1 TM FREE
KSd DET NEG T2 TM LINE
KSe DET SMP T3 TMEXT
T4 TMVID
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A+B—A, 100
A=—_B, 43
Active function, 33
ADD, 22 -23
Alphabetical keycode summary, 94
AMB, 24
AMBPL, 25
Amplitude
offset, 95
units, 27
AMPTD CAL, 3
ANNCT, 26
Annotation on/off, 99
APB, 27
AT, 28
Attenuation, 78
AUNITS, 29
AUTO (coupled functions), 73
Automatic zoom, 53
(see also Zoom to marker)
AVG, 30-31
AXB, 32
A1, 33
A2, 34
A3, 35
Ad, 36

B - DL-—+B, 45

BL, 37

Blank, 40
annotation, 99
display (CRT), 99
graticule, 99
outputs, 7

BLANK, 38

BML, 39

BRD, 4C

BTC, 4%

BWR, 42

BXC, 43

Bl1, 44

B2, 45

B3, 46

B4, 47

INDEX

C (trace), 102, 106
CA, 48
CENTER FREQUENCY, 22, 12
Center frequency step size, 80
CE 49
CF STEP SIZE, 80
CLEAR-WRITE, 41
CLRAVG, 50
CLRW, 51
Command list
enter, 109
execute, 110
COMPRESS, 52 - 53
CONCAT, 54
CONT, 79
CONTS, 55
Continuous sweep, 84
CORRD, 3
Correction data, 107
displayed, 99
Coupled functions, 73
CR, 56
CRT display, 33
adjustments, 33
beam on/off, 99
CRT refresh rate, 40
CS, 57
CT, 58
CTA, 39
CTM, 60
CV, 61
Ci, 62
C2,63

DA, 64
Data
controls, 17, 19
entries, 18
keys, 11
knob, 11, 17, 18
number/units keyboard, 19
step keys, 17, 19
dBm, 97
dBmV, 97
dBuV, 97

NOTE: Page numbers in regular typeface refer to Section I, Manual Operation. Page numbers in bold typeface refer to

Section ll, Programming.
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DC precaution, 4
DD, 65 - 66
Deactivate function, 18
Delta (A) marker, 46
DET, 67
Detection modes, 100
Diagnostic aids, 108
Display
CRT, 5
line, 45
memory structure, Appendix A
programming (advanced), Appendix B
units, 36
terms, 35
titling, 100
DISPOSE, 68 — 69
DIV, 70-71
DL,72-73
DLE, 74
DONE, 75
DR, 76
DSPLY, 77
DT, 78
DW, 79
D1, D2, D3, 80--85

EE, 8688

Effective mixer level, 96

EK, 89

Element, 36

ELSE, 90-91

EM, 92

ENABLED light, 18

ENDIF, 93 -94

Equivalent HP 8568A and HP 8568B commands,
Appendix F

ERR, 95

Error correction routine, 3, 106

EX, 96

Excessive input power, 4

Exchange trace B and C, 103

EXP, 97

Extend reference level, 97

External
frequency reference, 9
trigger, 83, 106

El, 98

E2,99

E3, 100

E4, 101

FA, 102
FB, 103
FFT, 104 -108
FOFFSET, 109
FORMAT STATEMENTS, 110-113
(see also O1, 02, O3, 04)
FREE RUN (trigger}, 85
FREQ REFERENCE, 9
Frequency
offset, 95
span, 12, 24
FREQUENCY SPAN, 12, 24
Front panel control groups, 5
FS, 114
FULL SPAN, 13
0—-2.5GHz, 12,85
2—-22GHz, 12
FUNCDEE 115
FUNCTION keys, 21
Function summary, 94

G
GR, 116
GRAT, 117
Graticule, 35
on/off, 99
General information, 1
H

HD, 118

Hewlett-Packard Interface Bus, 9, 16
HOLD, 18

HP-IB, 9, 16

IB, 119
ID, 120
IF
INPUT connector, 10
OUTPUT connector, 10
IFE 121-122
Input
attenuation, 74
mixer level, 96

NOTE: Page numbers in regular typeface refer to Section [, Manual Operation. Page numbers in bold typeface refer to

Section II, Programming.
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Internal frequency reference, 9 KSr (service request 102), 175

INSTRUMENT PRESET, 13, 87 KSS (second LO auto), 149
. Instrument state, 87 KST (second LO down), 150
FULL SPAN, 0-1.5GHz, 89 KSt (marker continue), 176
instrument preset, 87 KSU (second LO up), 151
local operation (LCL), 91 KSu {marker stop), 177
SAVE and RECALL, 89 KSV (frequency offset), 152
IP123-124 KSv (inhibit phase lock), 178
1, 125 KSW (error correction routine), 153
12, 126 KSw (view correction data), 99, 179 — 180

KSX (correction factors on), 154
KSx (external trigger), 1871

K KSY (correction factors off), 155
KSy (video trigger), 182

KEYDEFE, 127 - 128 KSZ (reference level offset), 156

KEYEXC, 129 KSz (storage address), 183

Key functions, 93 — 108 KS, (mixer level), 184

KSA (amplitude in dBm), 97, 130 KS = (marker frequency counter resolution), 185

KSa (normal detection), 157 KS( (lock registers), 106, 186

KSB (amplitude in dBmV}, 97, 131 KS) (unlock registers), 106, 187

KSb (positive peak detection), 158 KS|, 188

KSC (amplitude in dBuV), 132 KS> (preamp gain — input 2), 189

KSc (A + B-— A), 100, 159 KS< (preamp gain — input 1), 196

KSD (amplitude in volts), 133 KS39 (write to display memory), 197 — 192

KSd (negative peak detection), 160 KS91 (read amplitude error), 193

KSE (title mode), 134 - 135 KS123 (read display memory), 194 — 195%

KSe (sample detection), 161 KS125 (write to display memory), 196 — 197
'  KSF (measure sweep time), 136 KS126 (read every nth value), 198

KSf (power on in last state), 162

KSG (video averaging on), 137

KSg (CRT beam off), 99, 163

KSH (video averaging off), 138 L

KSH (CRT beam on), 99, 164

KSI (reference level range [extended]), 139 LB, 199-200

KSi {exchange B and C), 165 Learn string content, Appendix C

KSJ (manual DAC control), 140 LG, 203

KS;j (view trace C), 166 — 167 LIN, 66

KSK (count pilot IF at marker), 141 Linear scale, 66

KSk (blank trace C), 168 LINE, 83

KSL (marker noise off), 142 Line trigger, 83

KSI (transfer Bto C), 169 LL, 204

KSM {marker noise on), 143 LN, 205

KSm (graticule off), 99, 170 Local operation (LCL), 91

KSN (count VCO at marker), 144 Lock save registers, 106

KSn (graticule on), 99, 171 LOG, 206 - 207

KSO (marker span), 145 L@, 208

KSo (characters off), 172

KSP (HP-IB address), 146

KSp (characters on), 173 M

KSQ (count signal IF), 147

KSq (step gain off}, 174 MA, 209

KSR (diagnostics on), 148 Manual calibration procedure, 2

NOTE: Page numbers in regular typeface refer to Section I, Manual Operation. Page numbers in bold typeface refer to
Section I, Programming.

Index 3



Marker, 13,47
delta, 50
entry, 57

to center frequency, 57

to step size, 57
stop sweep, 98
Maxhold, 40
MBRD, 210
MBWR, 211
MCg, 212
MC1, 213
MDS, 214
MDU, 215
MEAN, 216
MEM, 217
MFE, 218
MIN, 219
MKA, 220
MKACT, 221
MKCE 222
MKCONT, 223
MKD, 224 - 225
MKE, 226
MKFC, 227
MKFCR, 228 — 229
MKMIN, 230
MKN, 231
MKNOISE, 232
MKOFFE, 233
MKP, 234
MKPAUSE, 235
MKPK, 236
MKPX, 237
MKREAD, 238
MKRL, 239
MKSP, 240
MKSS, 241
MKSTOP, 242
MKTRACE, 243
MKTRACK, 244
MKTYPE, 245
ML, 246
MOV, 247
MPY, 248 - 249
MRD, 250
MRDB, 251
MT@, 252
MT1, 253
MWR, 254
MWRB, 255
MXM, 256 - 257
MXMH, 258

M1, 259
M2, 260
M3, 261-262
M4, 263

Negative

data entry, 95

entries, 19

peak detection, 100
Noise level measurements, 63
NORMAL marker, 13, 48

o

OL, 264
ONEOS, 265
ONSWP 266
OP, 267
Operating differences between the 8568B
and 8568A, Appendix E
OT, 268 — 269
Outputs
BLANK, 7
display, 7
PENLIFT, 8
plotter, 7
rear panel, 7
RECORDER, 8
SWEEP, 8
VIDEO, 8, 9
21.4 MHz IF Output, 8
01, 02,03,04,270-273
(see also Format statements)

P

PA, 274

PD, 275

PDA, 276

PEAK SEARCH, 56
PEAKS, 278 -279

PLOT, 280

Plotter addresses, 112
Plotter output, 7, 111-112
Plotter pens, 112

Positive peak detection, 100
Power ON, 2

NOTE: Page numbers in regular typeface refer to Section I, Manual Operation. Page numbers in bold typeface refer to

Section I, Programming.
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PR, 281 SMOOTH, 300

PS, 282 SNGLS, 301
@ ruo2ss SP, 302
PWRBW, 284 SQR, 303
SRQ, 304
SS, 305
Q ST, 306
Standby, 2
Quasi-peak Adapter, 9 START and STOP frequencies, 27
STDEV, 307
Step size, 80
R Stop sweep at marker, 98
Store modes, 40
RB, 285 SUB, 308 - 309
RC, 286 SUM, 310
RCLS, 287 SUMSQR, 311
Readouts, 37 SV 312
Rear panel SW 313
connections, 2 Sweep, 40, 83
outputs, 7 time, 77
Recorder outputs, 8 51,314
Reference level, 12, 28 S2, 315
Reference lines, 68
display line, 68
threshold line, 70 T
Refresh display, 40
REPEAT, 288 — 289 TA, 316-317
. RES BW, 74 TB,318-319
Resolution bandwidth, 74 TDE 32§
Resolution TEXT, 321
of markers, 48 TH, 322
REV, 290 THE, 323
RF attenuation, 78 THEN, 324 — 32%
RL, 291 THRESHOLD, 70
RMS, 292 Title mode, 100
ROFFSET, 293 T™, 326
RQS, 294 Trace, 32
R1, 295 A+ B-—A,6 100
R2, 296 B-DL-—B,45
R3, 297 C (trace) modes, 44, 102, 106
R4, 298 detection modes, 100

exchange trace A and B, 43
exchange trace Band C, 103

8 functions, 39
identification, 39

Sample detection mode, 100 memory, 40
SAVES, 299 memory structure, 40
Scale, 65 modes, 40

linear, 66 priority, 46

logarithmic, 67 store mode, 41
Service requests, Appendix D transfer trace Bto C, 102
SIGNAL TRACK, 55, 60 TRDEF, 327

NOTE: Page numbers in regular typeface refer to Section I, Manual Operation. Page numbers in bold typeface refer to
Section I, Programming.
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TRDSP, 328 VAVG, 347

TRGRPH, 329 VB, 348
Trigger, 83 VBO, 349
automatic, zero span, 84 Vector, 36
EXT {external), 85, 106 Video
FREE RUN, 83 averaging, 104
LINE, 83 bandwidth, 75
VIDEO, 83, 106 INP connector, 10
video level, 86 OUT connector, 10
TRMATH, 330 - 331 trigger, 83, 106
TRPST, 332 trigger level, 85
TRSTAT, 333 VIEW, 40-41, 350
TS, 334 Voltage scale (linear), 67
TWNDOW, 335 Volts, 97
T9, 336
T1, 337
T2, 338
T3, 339
T4, 340
w
U WRITE modes, 41
Units, 97 (see also Amplitude units)
UNTIL, 341 -342 X
UR, 343
User defined keys, 109 XCH, 351
USTATE, 344
Z
V
Zero frequency span, 25, 84
VARDEE 345 Zero span, automatic trigger, 84
VARIANCE, 346 Zoom to marker, 53

NOTE: Page numbers in regular typeface refer to Section: [, Manual Operation. Page numbers in bold typeface refer to
Section II, Programming.

6 Index



MCKR 252 MHz

ATTEN 10 dB =35.50 dBm

NN
L LH
Lt L]

muﬂgn.iﬁ.s; e nﬁﬂﬂ_ s ) 18 ERepr

N

FOCUS ALIGN
© o

FREQZERC

@

STANDBY

Q

RECORDER
LOWER UPPER

LEFT RIGHT

CLEAR
WRITE

®

BLANRK

8568A SPECTRUM ANALYZER 100 Hz-1.5GHz
HEWLETT « PACKARD

COUPLED FUNCTION

Z)Zc»r,§>ZC)r z)zc>r

, « 9

MANUAL MANUAL

F® |c® 1.9
:ITF!

INSTRUMENT STATE
)

NORMAL

(/)

SIGNAL
TRACK

FUNCTION |

CENTER
FREQUENCY

FREQUENCY
SPAN

sTOP
FREG

REFERENCE
LEVEL

KLY FQ

g e
P

10N

<

Xe|




s, e TSR T T

HEWLETT-PACKARD SALES AND SERVICE OFFICES
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Sales and Service Office listed in the HP Catalog, or contact the nearest regional office listed below:
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P.O. Box 4230
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Orsay

IN GERMAN FEDERAL REPUBLIC

Hewlett-Packard CmbH
Vertriebszentrale Frankfurt
Berner Strasse 117

Postfach 560 140
D-6000 Frankfurt 56

IN GREAT BRITAIN

Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire RGI1 SAR

IN OTHER EUROPEAN COUNTRIES

SWITZERLAND
Hewlett-Packard (Schweiz) AG
29 Chemin Chateau Bloc
CH-1219 LeLignon-Geneva

IN ALL OTHER LOCATIONS

Hewlett-Packard Inter-Americas
3200 Hillview Avenue
Palo Alto, California 94304




(,‘/” HEWLETT

PACKARD

HP Part Number 08568-90041 Printed in USA



MANUAL UPDATING SUPPLEMENT
HP Part Number: 08568-90097
Dated: March 1985

for

HP 8568B OPERATING and PROGRAMMING MANUAL
HP Part Number: 08568-90041
Printed: March 1984

This update package contains information for updating the Operating and Programming
Manual for the HP 8568B. These changes reflect upgrades in the product.

In this package, you will find pages which are to be placed in the Programming Commands
section of this manual. These additions pertain to HP B568B's with serial numbers of
2503A0097% and above.

REVISION INSTRUCTIONS
The attached sheets contain new functions which are installed in later versions of the HP

8568B as described above, Place the new function sheets in alphabetical order in the
section marked Programming Commands. The attached sheets include:

ABS ABSOLUTE VALUE

ENTER ENTER FROM THE HP-1B

ERASE ERASES ALL MEMORY

FFT FAST FOURIER TRANSFORM

FFTKNL FAST FOURIER TRANSFORM KERNAL
IFTKNL SCALED FAST FOURIER TRANSFORM KERNAL
INT INTEGER .

MERGE MERGES TRACES

MINPOS MINIMUM POSITION

MIRROR MIRROR IMAGE

MOD MODULO

OUTPUT OUTPUT TO THE HP-IB (two pages)

PKPOS PEAK POSITION



ABS
ABSOLUTE

COMMAND SYNTAN:

. /———- d.'ﬁnction —_\
(_TRa_ ) -

—msm DERNED Mﬂ——ﬁ

NUSER D5 NED VARG M
\-{PREDETINED VARWBLE ]

USER DEFINED TRACE

-4ysaaoenw:o\aausﬁﬂ--—--e»—<:>-,-5>
N R
N{PREDEFWED FuncTion}-] f @ ;

®

®

O

PREDEANED VARWELE
[TRACE_RANGE]
NUNBER =i UNITS]

DESCRIPTION:

The absolute value of the source is put in the destination.



ENTER
ENTER FROM HP-~IB

COMMAND SYNTAN:

/-——oddress-——-—\
———>fooweee

TRACE ELEMENT

| PREDEFINED FUNCTION

{ PREDEFINED VARIABLE -

@  NJUSER DEFINED VARAGLE

DESCRIPTION:

The command ENTER FROM HP-IB (ENTER) allows a function definition to
enter data from the EP-IB port. 1If a controller is detected on
RP-IB, the command is aborted. This command causes the analyzer to
assume controller capabilities on HP-IB. The RELEASE KHP-IB
(RELHPIB) command may be used to disable these capabilities. The
entered data is formated according to the format specified in the
format field.

K:

Free field. ASCII real number format.
B:

One byte binary.
w:

One word (2 bytes) binary.



&AND SYNTAX:

:
000

DESCRIPTION:

All user memory and save/recall registers are erased, The userm

ERASE

Erase

emory 1s erased by first

putting all 1's, then all zeros, into mezmory. The save/recall registers are erased by

placing instrument preset in all registers.



FFT
FAST FOURIER TRANSFORM

COMMAND SYNTAX:

Vo destination

o)

\—/
| USER DEFINED TRACE

TR )
—_—
—(s )
(e )}

|e0

{ / sOuUrce window
o —

\TRA S \LTRA )

= =\

{ TRB ¥ ,'TRB ]

RS IR )

USER DEFINED TRACE USER DEFINED TRACE

DESCRIPTION:

The FAST FOURIER TRANSFORM (FFT) command performs a Discrete Fourier
Transform on the source trace array and stores the logs of the mag-
nitudes of the results in the destination array. If necessary, the
source trace is padded with zeros at the end to result in a suffi-
cient number of points, and it is converted to linear values if
stored logrithmically. The source array is then weighted with the
function in the window trace to minimize amplitude inaccuracies,
side locbes, etc. The transform is then computed and the results
placed in the destination array. No phase or absolute sign informa-
tion is preserved in the results. If needed, phase or absolute sign
information may be obtained by using the FAST POURIER KRERNAL
(FFTKNL) command instead.

The windowing function stored in the window trace may be created
wvith the TRACEZ WINDOW (TWNDOW) command or by the user storing his
own values in that trace. The values in the window trace are
treated as fractional numbers. No offset is used. The average win-
dov value is computed and used to correct the results in. absolute
units. For maximum precision, the peak values of user created
traces should approach +32767 or -32768. Windowing is described in
greater detail under the TWNDOW command.

Due to aliasing, the FIT command only directly computes the values
of the even points of the destination trace. The odd values are ob-
tained by interpolation.



FFTKNL
FAST FOURIER TRANSFORM KERNAL

COMMAND SYNTAX:

\
(TRa }
\TRE J- ] W
(e }— Lo
[USER DEFINED TRACE ’ @ |
e |magingry ===
(T )
R )
=
RS
USER DERINED TRACE

00000

DESCRIPTION:

This command performs a 16 bit Discrete Fourier Transform on the
specified traces, overlaying them with the results. Both traces
must be the same length, and the length must be a power of two. The
two traces represent the real and imaginary components of one com-
plex valued trace. FFITRNL does no other normalizatien, scaling,
clipping, or magnitude determination. Aany such panipulaticn is the
user's responsibility. -

If the results of the Discrete Fourier Transform are to be multipled
by the 1length of the traces, the command SCALED FARST FOURIER
TRANSFORN (IFTKNL) should be used instead of this command.



IFTKNL
SCALED FAST FOURIER TRANSFORM KERNAL

COMMAND SYNTAX:

.

DESCRIPTION:
This command performs a 16 bit Discrete Fourier Transform on the
‘ specified traces, overlying them with the results multiplied by N

(the .length of each trace). Both traces sust be the same length,
and the length must be a power of two. The two traces represent the
real ‘and imaginary components of cne complex valued trace. IFTKNL
does no other normalization, scaling, clipping, or magnitude deter-
mination. Any such manipulation is the user's responsibility.

The only difference between SCALED FAST FOURIER TRANSFORM
XERNAL(IFTKNL) and FAST FOURIER TRANSFORM KERNAL (FFTKNL) is that
the former returns results which are scaled by the length of the
traces. If IFTKNL is used as an Inverse Discrete Tansform (IFT),
the reults are in time reversed order. To do an IFr, the imaginary
trace must have its sign changed before and after the IFTKNL.



COMMAND SYNTAX:

@ :

— destingtion e

—RC ——

INT
INTEGER

—{USER DEMNED TRACE}
k_[us:n DEFINED VARIABLE M

[TRACE_RANGE |

-{PREDEFINED VARUBLE |-

NS

/——— source _ﬁ

~{USER_DEFNED TRACE}—

N J———t—{USER DEFRNED VARWBLE }-

DESCRIPTION:

N{FREDEFNED VARUBLE

\{PREDEFWED FUNCTION]
[TRACE_RANGE]

NUNBER UNITS |

G@@@%

The greatest integer which is less than or equal to the source real
nunber is stored in the destination.



MERGE

. Merge
‘AND SYNTAX:

/~—DESTINATION TRACE =
| TAA :
The START PosmoD-.—O—.—\\
‘ TRC :-@-f f-@-f

—{USER DEF INED TRAGE }—

7~ SOURCE TRACE ==
TRA

STOP_POS 1T 100 )=, )—— TRE @ e GILLLTHEITID S @) e
| ! § i
‘.@-‘ Tﬂc ! b= -y

—{USER DEFINED TRACE !

DESCRIPTION:

MERGE will move a portion of the source trace into the destination trace starting at a
determined position, Specify the start position and the stop position ‘in the

‘tination trace by either a numeric value or a variable. The same holds true for the
Ztart position in the source trace,



MINPOS

Minimum Position

&D SYNTAX:

TRA
) TRE

TRC ! @

b=
L USER DEF INED TRACE I— i

DESCRIPTION:

¥INPOS returns a value which is the x position of the minimum value in trace A, trace B,
trace C, or user defined trace.



MIRROR

Mirror
.HAND SYNTAX:

—DESTINATION TRACE — 7~ SOURCE TRACE =

TRA ‘ ‘ TRA \
W1RROR TRB (S p)— TRE ()~
® -
TRC ;-Q-‘ ] TRC
—{ USER DEF INED TRACE }— —{USER DEF INED TRACE }—

DESCRIPTION:

MIRROR command will take the mirror image of a source trace and move it into a destination

trace. The source and destination trace can be trace A, trace B, trace C, or & user
defined trace,



MOD
MODULO

. COMMAND SYNTAX:

o — saurce ! —ﬁ

= destinotion e—————n

__TRA \ (_T™RE_)
| (__RC_)
(-[usaa DEFINED TRACE|—]

—'|USER DEFNED VARuBLE}—
\-1 PREDEFINED VARWBLE }-’

[NUMBER] {UNITS]

DESCRIPTION:

The remainder of the divisiom of source 1 by source 2 is stored in
the destination. If source 2 is 2zero, an error will be reported and
the result will de source Jd.



OouUTPUT
OUTPUT TO HP-IB

. COMMAND SYNTAX:

PREDEFINED FUNCTION

PREDEFINED VARIBLE

USER DEFINED VARWSBLE }

°
...................

DESCRIPTION:

Output is provided for sending data to the EP-IB port from a func-
tion definition. If a controller is detected cn HP-IB, the command
is aborted. This command causes the analyzer to assume controller
capatilities on EP-IB. The RELEASE HP-IB (RELHPIB) command may be
used to disable these capabilities. The data is outpout according
to the format specified in the format field. :

FORMAT FIELD OPTIONS:
K

Output in free field ASCII format with no terminator.



OUTPUT
. OUTPUT TO HP-IB

KC:

ouput in free field ASCII with "CR" and "LF" terminator.

KL:
Ooutput in free field ASCIX with °LF® and *"END* terminator.



PKPOS

' Peak Position
AnD SYNTAL:

R~ 7O

L rUSER DEFINED TRACE }— b

DESCRIPTION:

PKPOS returns a value which {s the x position of the maximum value in trace 4, trace B,
trace C, or user defined trace,

«
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