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HP 8566A SPECTRUM ANALYZER
SERVICE DOCUMENTATION SUMMARY

The HP 8566A service documentation comprises several individua! manuals,
These manuals may be ordered. individually or in combination as follows:

1) Operating and Service Manual © 08566-90006
(includes items 2, 3 and'4) '

2). Gperatéon Supplement S p8566-90002 -

3} Remote Operation Suppl;;ment 08566-50003

4} Opgration Verification Sup;ﬁement 08566-90005

5)  Operation Vérif;lcation , | 08566-60002

(includes supplement and
tape cartridge)

The Operating and Service Manual supplied with the HP 8566A at time of
original instrument shipment contains ~the Operation Verification tape
cartridge. Any subsequent shipment of an Operating and Service Manual for
the HP 8566A includes only the Operation Verification supplement, not
the tape cartridge. If a -tape cartridge is desired, order Operation Verification,
-08566-60002, in addition to the Operating and Service Manual, 08566-90006.
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L DIFFERENCES BETWEEN THE 8586/08 "A" AND "B" VERSIONS

A. Downloadeble Capsbility

8, Commancs Unigus To The °8°

C. Naw "B° Commands With ‘A" Equivalents

C. Operating Differences

I & PROGRAMWING METHORS POR THE 8548/88 "4 AND "B" VERSIONS

A. Computer Control Using *A" Commsndgs On Ths 8566/684

B. Computer Control Using "A* Cossands On The 8%565/888

C. Computer Control Using “B° Commands On The B%G8/888

0. 8588/688 DLP Loaded And Executed From A Controller

E. B556/680 NLP Loaded Fram A Controller And Execytac
From The Analyzer Front Panel

F. B%68/888 DLP Loaded And Exscuted From The Analyzer

Front Penel

COMMANDS UNIQUE TO THE "B”

ADD - agddition of operands
AMBPL, -~ A-8 plus Disp Line
AVG - average of ¢perangs

BRE - reads 2 byte word

BWR — writes 2 byte worg
CLBRAYG -~ sets avg counter to i
COMPRESS - compresses trace
CONCAT - concatenatas traces
CTA =~ gonvert disp units ko dBm
CTH - convert dBm t& Jisp units
DISPOSE ~ clears sseory

OIV - givision of operands
DONE ~ command execution done
OSPLY — gisplay variable valye
ELSE - canditional (IF/THEN]
ENDIF - conditional

ERR? « queries procegsor test
EXF - exponent base {0

FFT - forward FFT

FPKA - fast presslsctor pesk
FUMCDEF - functian label

In - returns model nusber

IF - conditionsl (IF/THEN}
KEYDEF - softkey definitlon
KEYEXC - softkey exescytion
LOG - log of operand

MERD - read mult, bytes
MEWA -~ write mylt bytes
HMOS - edmt data size
MOUT? ~ disp of msmt unit
MEAN - trace mean valye
MEM? - memcry avsilable
KIN - sslecty sminimus
MKACT ~ # of agtive mkrs
MKCONT - swp from marker
MKP - horiz posn of meke
MKPAUSE « pause st mrkr
MKPK NH - next psak
MKPK NR -~ next right pk
MKPK NL ~ next left ok
MKPX ~ min pk excursion
MKREAD - mrkr read made
MKTRACE - sove sekl trace
MKTYPE ~ type of mrke
MGV - move operand

MY - meltip of operands
MRD8 - read 8 bit byte
WHD - read 2 byte word
MW -~ write 2 Dyte mssg
MWRE - write { byte mssg
Mx# - max of 2 operands

INTRODUCTION

A downloadable program (DLP) is
a program written in Spectrum
Analyzer commands which is
loaded intc the analyzer's
internal RAM and allows the
analyzer to run automatic
routines independent of a
controller. The DLP is ini-
tially loaded either from a
controller or from the anal-
yzer's front panel. It can then
be executed (run) from either
the controller or more conven-
iently from the analyzer’s front
panel. This DLP capability
coupled with the new high level
firmmware functions allow the
8566B/85688 Spectrum Analyzers
to run very powerful software
routines. This seminar puts
these concepts into perspective
by comparing these new 85668/~
85688 ("B") capabilities with
the former capabilities found on
the 85662/8568A ("A").

The "B" contains over 150 new
firmware functions to comple-
ment the new DLP capability.
Approximately 90 of these
functions are "B" exclusives
(not found on the FA®)., The
remaining 60 (or so) commands
are merely new mnemonics for
existing "A" commands.



This list concludes the
exclusive "B" commands not found
on the "A", Syntaxdiagrams and
more detailed descriptions of
-each of these commands can be
found in the 8566B/85688
Operating and Programming
Manuals.

In addition to the exclusive "B"
commary set, there is a set of
new "B" commands which perform
the same functions as the ®™a",
As  the accompanying list
indicates, the "B" commands
{i.e. the mnemonics) have been
carefully chosen to more nearly
describe the name of the
function which they represent.,
For example, ANNOT OFF is the
"B" command which turns off the
CRT annotation.

COMMANDS UNIQUE TO THE "B"

(Continued)

OMEDS - end of swp exacuts
ONSWP ~ start of swp execute
0P - gimension LL snd UR

POA - ampl probablility density
POF ~ treq probability density
PEAKS - amp or freg peak sort
MOt - plot

PHABW « power bandwidth
REPEAT - looping construct
REYV - firsware revision

RMS ~ rms vaiue of trace

AGS - mask for SRO

SMOOTH - smooth trasce

SGR - square root of gperands
STDEY « trace std deviation
SUB - subtraction of cperands
SLM - trace aggition

SUMSRA - trace sum of sQuares
TDF - troace format

TEXT =~ writes text on screen
THEN - conditional

TROEF - define trace name/size
TROSP - info update/trace off

TRGAPH- display compr trace
TAMATH - trace math at EOQS
TAPRST - preset trace pper.
TASTAY - return trace state
TWNOOK ~ FFT trace formst
UNTIL ~ looping construct
USTATE - user state config.
VARDEF - define variable
va0 - VBW/HBW ratio
VARIANCE~ trace variance
XCH ~ exphange coptents

85668 Ext. Mixing Only

CNVLOSS - ref level of fset
FULEAND - start/stop freq.
IDSTAY? - status of Sig ID
NSTARY « start né

NSTOR - stop n#

SIGOEL - Sig I ampl aiff.

IDENTICAL "A" AND "B" COMMANDS

“B" COMMANDS EQUIVALENT "A" DESCRIPTION
COMMANDS

AMB ON ot A~ B inte A on

AM8 OFF C1 A~ B into A off

ANNCY ON XSp ahnstatiosn on

ANNOT OFF x50 anngtation off

APB x5e A+ B ointe A

ALMITS OBM KSA ampliitude units in dBm

AUNITS DBMY Ks8 amplitude units in dBmv

AUNITS DBUV K& amplitude units in dBuy

AUNITS ¥ KSD ampiitude ynits in volts

AXB EX exchange trace A and B

BLANK TRA Ad store and blank trace A

BLANK THRB B4 store and blank trace 3

BLANK TRC KSk store ang blank trace C

= Bl 8 -~ Oisplay Line ints @

BYC kSl trace B inte trace

BXC K&4 exchangs 8 and C

CLAW TRA Al clear write trsce A

CLAw ThAa 81 clear writs trace B

CONTS S1 continuous sweep

DET NAM KSa norme] detection

DET SMP KSe sampile detection

DET #OS K5b positive pesk detection

DET NEG Ksd negative peak detaction

DLE OFF Lg dispiay line off

EXTMXA KSU (B6) external mixer preset

FUFFSET K5V frequancy offset

2.




IDENTICAL "A" AND "B" COMMANDS

{Continuad)

“B" COMMANDS EQUIVALENT "A"” DESCRIPTION

COMMANDS
BGRAT On KSn praticule an
GRAT OFF KSa graticule off
HNLOCK KSt {88} harmonic band lock
HNUNLK Ksa {88} harsonic band unlosk
MKAT MA marker smplitude
MCCF E2 sarker o center freqg.
KD M3 delts marker
NKF? W marker frequency
MKFE OFF MCG (68) counter frequency off
MKFC O MCY {88) counter freguency on
MKFCA KSe B8 counter resolution
MKMIN KSN {86} marker to minimus
MKN w2 Move marker to spec. freq.
MKNOTISE OM KSM noise markes on
MKNQISE OFF XSt noise sarker off
HKPK E4 peask search
MKPK HI El peak search
MKPK NH KSK B8] next peak
MIKARL Ed marker to Ref level
WK SE KS0O delta marker intc span
MKSS E3 marker into CF step size
MKSTOP KBy 3Lop sweep 3t marker
MK TRALK 0N MT$ marker track on
MCTRACK OFF MTE narker track off
ML KS, mixer jevel

IDENTICAL “A" AND "B" COMMANDS

{Coniinued)
"B" COMMANDS EQUIVALENT "A" DESCRIPTION
COMMANDS
MO¥ TRC, The KS1 move trace B into C
WXME THA A2 Max HOld trace A
MXMH TRB 8z Max Hold trace B
RCLS 2’ recall state
ROFFSET KS2Z raference lmve] offset
SAVES oV save State
SI5I0 KSv (B6) ext sixing Sig ID
SNGLS 52 single sweep
TOF M 1} output format
TOF P 03 output formst
TOF B 02 or 04 output format
THE ON TH threshold on
T™E OFF 10 threshtld off
™ FREE Te free rgn trigger
TH LINE T2 Iine trigger
™ EXT 13 external trigger
T™ VID T4 video trigger
VAVG KSG vides aVerage on
YAYG ON KSG vites averape on
YIEW TRA A3 store and view trace A
YIEW TRH 53 store and view trace 8
YIEW TR KSi store and view trace £
XCH TRA, TRE EX exchange trace A ang B
XCH THB, TRC KS1 exchange trace 8 anc C

The list of new "B" commands and
their "A" equivalents is
continued here.

This completes the list of the
common "A" and "B" functions.
For a more detailed description
of these commards and the
correct syntax, consult the
8566B/688 (perating and Pro-
gramming Manuals.



In addition to the new processor
and the new command set of the
"B", there are a few minor
operating differences between
the "A"™ and "B%,

"AY software will generally run
properiy on the "B", The major
incompatabiliity occurs when "A"
software which was ‘"code-
packed" {(nc spaces or semi-
colons between analyzer com-
mands) is run on the "B®,
Illegal =syntax errors can
result.

OPERATING DIFFERENCES BETWEEN THE "A" AND “B"
(8566 and 8568)

EXPONENTIAL FORKAY .
It a displsy sddress command {e.g. DA, DR DN is given in
exponentin) format {1.e. E1. E2, atc.}. the "8" wil}
axecute it properly. The A", however, interprets ihe
exponentis) format sz sn snslyzer command. For exsmple, E£1
is interprated as the pesk search command.

REMOTE INSTRUMENT PRESET

Execution of & remote IP causes the "B° to preset its
sontrols. Likewige, the A" does this sn¢ sdditionslly
checks its I0 bus snd sesory.

RESETTING THE INPUT BUFFER AND DNSTRUMENT PRESEY

The "B° input buffer can be reset with 8 device clear
{CLEAR 718} . The "4" does not have sn input buffer.
However, the HP-IB can De reset with an interfsce clesr
arFe) .

SOFTWARE INCOMPATABILITY

If there are no spaces or sesicolons between & pajr of two-
1etter commands, the “B" can interpret the first two
letters of the first command and the first letter of the
saCONG command a8 @ new three-letter "B° command. Ynis
probles say show up when running "A" software on the "B°.
The next slide more fully illustrates this incompatanility.

SOFTWARE INCOMPATABILITY EXAMPLES
“A" SOFTWARE EXAMPLE "B MISINTERPRETATION

CTAL  {Couple Swaeptime, View CTA  (Convert to dbe)
Trace A}

CTMTY (Couple Sweeptime, Signal  CTM  {Convert to Display

Track On) units}
DLES {Activate Display Line, DLE [(Enable Display Line)
Peak Search
GHAT (Braph. Set Attenuator) GRAT IGraticule on or off}
POA4  (Pen Down, Blank Trace A POA (Probability Disteib.
in Amplitude)
POFA  {Pen [own, Start Freq.} POF {Prorability Distrid.,
in Freguency)
THEL {Activate Threshold, THE {(Enable Threshold)
Peak Search)
vBOA {Activate Video BW, VBG (Set VEBW to RBW ratio)

Qutput Active Function}

This "8* sisinterpretation will usually result in an 1llegal
syntax error. After the analyzer first executes the three-
jetter command, it then tries to execute the resaining one-
jetter command resulting in the syntax error,




OPERATING DIFFERENCES BETWEEN THE "A" AND "B
(8566 only)

BAND CROSSING
A Dang crossing Can cctur within the last ten display units
of & swaep on the “A" but not on the “B".

RELOCK

The local ascillator is phaselocked to the referance oscil-
lator aftar every dats snthy on the “A*. Relock does not
ocour until the *8° needs to relock for taking cata read-
ings. Fewer relocks yleld faster operation for the “B".

SWEEP + TUNE OUTPUT

the tuning slgoritha in the "B" causes large pulses Lo appess
at the end¢ of & sweep or a8t & pangorossing. They do not
appear on the "A%.

OPERATING DIFFERENCES BETWEEN THE "A" AND "B"
(8568 only)

CORRECTION DATA ROUTINE

On the "B°. be sure to read all data into the gontroller
pefore re-executing KSw.

KS98 COMMAND

The syntax is gifferent on the "A" and "B". On the "B", the
display semory address is spacified imaeciately before KS39
anc i= sent to the analyzer as twe B-bit bytes. On the A",
the display meaory acdress is specifiec immediately Defore
X539 with the DA (Display Address! cosaand.

. 6 PROGRAMMING METHODS
FOR THE 8566/68 "A" AND "B"

A. Comguter Control Using "A" Commands On The B566/68A
8. Camputer Control Using "A" Commands On The 8586/E686
C. Computer Control Using °*8° Commandgs On The B8568/888
0. e586/688 DLP Losded And Executed From A Contropller

£. BSE6/685 OLP Loaded Frox A Controlier And Executed
From The Analyzer Front Panel

F. BS566/686 OLP Losded And Executed From The Anslyzer
Front Fanel

There are several operating
differences which are unique to
either the 8566 or 8568. Some
of these are due in part to the
different internal LO/IF struc-
tures of the two analyzers.

Up to this point, the seminar has
focused on the differences
between the "A" and the "B".
The goal of this next section is
to put the DLP {(Downloadable
Program) into perspective by
t?riefly examining all the ways
in which the "A" and "B" can be
programmed. With this new DLP
capability, the 8566B/85688B
become the first two spectrum
analyzers to be fully "program—
mat?le" (as oppesed to simply
being “controllable"). That
is, they can operate automatic-
ally wighout a controller being
present.



The example programs used here
consist of a simple “auto-zoom"
routine which puts a marker on
the largest signal, tracks the
signal down to a 10 MHz Frequency
Span, moves the signal to the
reference level, and stores the
waveform in Trace A, The first
three examples consist of the
"controllable™ approach. The
second and third examples will
both work properly on the "B".
However, the third method is
recomnended since it uses more
descriptive mnemonics which
makes the program much easier to
read. In addition, using the
new "B" commands will make this
programming code more compat-
ible with future spectrum
analyzer products.

Thismethod is the first of three
"programmable" examples which
can be utilized on the "B". All
three examples perform an
Instrument Preset, set the
Center Frequency to 100 MHz, and
set the Freqguency Span to 10 MHz,
The difference between the three
examples lies with the method by
which the DLP is loaded into the
analyzer's internal memory
(RAM) and the method by which the
DLP is executed. This example
illustrates two methods of
loading and executing the DLP
from the controller. Line 10
loads the DLP from the
controller in both cases. Line
20 executes the DLP using a label
in the upper program while Lines
20 and 30 execute the DLP using
analyzer softkey 100 in the
lower program. An analyzer
softkey is a convenient means of
executing a DLP from the front
panel of the analyzer, and they
can be numbered from 1 to 999,
The next 2 slides describe by far
the most common use of softkey
usage——the front panel. How
ever, should the need arise, a
method of executing a softkey
from the controller is given
here.

Computer Control Using "A"
Commands on the 8588/68A

i0 OQUTPUT T18; "82; TS; £4: MT1; SPIONT; *

20 DUTPUT 748; "MTO; €4 TS A ©
¢ END

Computer Control Using "A"
Commands on the 8586/88B

10 OUTPUT 718 "SZ TS EL NTL SP10ML ©
20 OUTPUT 748 "MTO: E4: TS AZ ©
30 ENC

Computer Control Using "B”
Commands on the 8568/68B

10 OUTPUT 748; “SHGLS; TS MKPX HI; MKTRACK DN SP10ML *
20 QUTPUT 748 *MKTRACK OFF; ML, TS: VIEW TRA ®
30 ENO

D. 8566/68B DLP LOADED AND
EXECUTED FROM A4 CONTROLLER

(LABEL EXECUTE)

10 OUTPUT 748 "FUNCDEF 2 _DOM, RIP;CF 100MI: &P 10MZ: 0
20 QUTPUT 718 "Z_DOM; *
30 END

(SOFTKEY EXECUTE)

10
20
3o
A0

DUTPUT 718; "FUNCOEF 1,00, RIP: CF 100MZ; SP 10MZ; £*
OUTPUT 718 "KEYDEF 100, Z_DOW "

OUTPUT 748 "KEYEXC 100; "

END




E. 8586/68B DLP LOADED FROM A
CONTRCLLER AND EXECUTED FROM
THE ANALYZER FRONT PANEL

20 OQUTPUT 718; "KEYDEF 100, I_pOs "

% EN
1. Press [EI
2. Press [EZ]

e EO O EE E

10 OUTPUT 748; “FIMCOEF 2_DOM, #1P: CF 100MII 5P 10MZ: 0"

F. 8556/688B DLP LOADED AND EXECUTED
FROM THE ANALYZER FRONT PANEL

10 LOAD:
£

press  [swrer| | auro ]

Type MKPK HI, MKTRACK ON, SP10OKZ, TS, MKRL

ren (o]

- njolo
70 EXECUTE:

- 0 EE &
10 SUVE LOCK:

prass  [surrr| | save |

TO UNLOCK:

Prass ISRIFT I IHECALL'

-7~

~of the analyzer.

This is another “programmable”
example. It differs from the
previous example in that the
program is executed manually
from the analyzer's front panel.
Pressing "RUN" loads the program
into the analyzer. Since this
puts the analyzer intc remote,
it is necessary to press the
"lel" key on the analyzer.
Finally, the DLP is executed by
accessing softkey 100 on the

analyzer's front panel. With
this DLP method, only 1
controller is required to

download programs to multiple
analyzers. Once  downloaded,
each analyzer becomes a stand-
alone automatic test system
completely independent of a
controller,

The final programming method
which involves 1loading and
executing the DLP from the
analyzer front panel is useful
for writing short programs when
a controller is not available.
Softkeys up to 58 characters
long and numbered from 1 to 999
can be loaded from the £ront
panel using the Title Mode (KSE)
To prevent
accidental erasure of a softkey
from occurring from the front
panel (which can occur by
pressing shift softkey #XX
followed by kHz), simply press
SHIFT BSAVE on the analyzer.
However, this method will not
prevent a softkey from being
redefined from a controller
using the "KEYDEF" command.



Softkeys can be linked together
to accomodate DLP's longer than
58 characters by using the
KEYEXC command. In this exam-
ple, softkey 99 calls softkey
100 ({(which was loaded pre-
viously) .

In summary, the 8566B/68B have
over 150 new firmware functions,
over 16K of user-~definable RaM,
and downloadable program capa-
bility which makes them truly
programmable. A wide range of
programming methods is avail-
able to suit a growing number of
different automatic test envi-
ronments. Some lend themselves
to a controller being present
while others do not require the
presence of a controller. This
slide summarizes the uses of
these programming methods,

Supplementary DLP introductory
information can be found in the
Programming Note  entitled
"Introductory Operating Guide"
(Pub. #5952-9389).

FROM ANOTHER FRONT PANEL SOFTKEY DLP.

TO LOAD SOFTXKEY 99:

€
Press {saer] | aumo |
Type FALOMZ, FBSOOMZ, TS, KEYEXC 100
s ]
o
T0 EXECUTE:

- ofofic

(THE PREVIOUS SLIDE SHOWS HOW 10 LOAD SOFTKEY 100.)

F. (CONTINUED) 8566/68B SOFTKEY DLP EXECUTED

L2 A bt

A SUMMARY OF THE USES OF THE 6 PROGRAMMING

METHCDS FOR THE 85686/68 “A" AND “B"

Computer Control Using "A" Commands On The 8588/484
% Any fully sutomatic epplication using the *a*,

. Computer Control Using "A" Commands On The 8588,/888

¥ ATE applications whers a "8° analyzer
is used but "A® suftware alreacy exists,

Computer Control Using "5* Commends On The 2568/888
¥ ATE applications where there is a need for the
new "B° firmware functions, and & computer ias
needed for other HP-IB instruments which do
not have DLP capability.

. B8588/83B DLP Loaded ind Executed From 4 Controllar

# Same as "C". However, this method provides s
highar leve: of security from unauthorized code
changes. After s program has been initially
loaged, the software need only contain function
labels [OUTPUT 7i8: *Z_DOM '} rather than
complstes code listings. (Useful for production
test snvironments,j

8568/88B DLP Loadsd From A Controllsr 4nd Executsd
From The inalyzer Front Panal
* Producticn test stations which consist of only
instruments with DLP capability, and the number
of controllers is limiteq,

. B586/888 DLP Loaded And Executsd From The Analyzer

Frent Panal
% Front-panel entry of new "8° firsware functions.
Also, allows entry and exscution of short DLP's
when no controller is present. (Very useful for
RS0 lab snvirsnments.)

8-
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I.  READABILITY & RECOMMENDED

DLP PROCEDURES

0. MODULARITY

0. DLP STRUCTURE

IV. DEBUGGING

V.  LOOPING AND BRANCHING

VI. HELPFUL HINTS

READABILITY

A, SHOAT LINES
B, INOENT FORMAT
C. DESCAIPTIVE NAMES

D. DOCUMENT LIMES

RECOMMENDED DLP PROCEDURES

E. DEFINE YARIABLES AND TRACES
AT THE BESINNING OF THE PROGRAM

F. USE UNDEASCORE ON YARIABLES

€. USE SEMICOLONS BETWEEN COMMANDS

INTRODUCTION

The seminar module entitled "An
Introduction To Downloadable
Programming” compared the
Downlcadable Program  (DLP)
technique used on the 8566B/68B
Spectrum Analyzer with the
traditional “contreller-run®
program used on the 8566A/68A.
This seminar module provides a
structured approach towriting a
DLP with emphasis on readability
and modularity. It also empha~
sizes a systematic approach to
debugging. It does not attempt
to demonstrate the new firmware
commarkls available on the
8566B/8568B. This seminar
clogsely follows the material
given in the Programming Note
entitled "A Structured Approach
To Downloadable Programming®
(Pub. $#5952-9392).

READABILITY

Any type of program whether
conventional or downloadable
should be written in a way that
makes it readable. Short
lines, indented format for
REPEAT/UNTIL loops and IF/THEN
branches, descriptive variable
names, and well-documented
program lines all combine to
make a program easy to read and
understand. In addition to
these general-purpose suggest-—
ions, there are 3 additional
procedures which specifically
apply to a DLP. The example
program on the next slide
incorporates all of these
readability suggestions.



PROGRAM #1: C_HECK
This program is an example of a
DLP since it contains B8566B/68R

Variable’ tr-ace' and function 10 OUTPUT 718: "VARDEF P_DMER ;" tDefine o variabie.
. . 20 |P_DWER, init. to 0.
defmitlcgns (lines 10_; 30, and 30 OUTPUT T18; "TROEF S_AVE. 1001: * | Define 8 1001 point
60) . Notice that it is loaded 40 itrace called S_AVE.
s %0 |
- from & controller but that it is 80 OUTPUT 71& "FUNCDEF C_HECK, #° 1Define & function’
not executed either from the 70 fcalled C_HECK.
controller or the analyzer front g OUTPUT 748 "TS: MKPK HI; ° ::'::h:::*;': :" the
s gnal.,
panel. The reason that it is 100 OUTPUT 748; "IF WA, 6T, ~B0DM THEN" PIf 8 signal is
not executed is that it will be 110 OUTPUT 718 * MCTRACK ON; * ! higher than -50
: 120 OUTPUT 718 °  SPL00KZ: " I dow, span down
used as a subprogram module in a 130 OUTPUT 718 *  MKTRACK OFF: TS * ft0 100 kHz, cen~
much longer program in the next 140 OUTPUT T8 " MKPK HI; MKCF; MGAL: TS: * | ter it.and move
section entitled "Modularity”. 150 OUTPUT 74B © MOV P_OWER MA; ° 13t to ref lavel.
Dl 180 OUTPUT 718:* MOV 5 _AVE TRA: ° | Store ampl. in
It 1s included here m?rely as a 170 OUTRUT 748 °  SAVES 1 ° I P_OWER and trace
simple example to illustrate 180 1in S_AVE. Save
good readability concepts. ' :::;x::.::a:“ n
Note the indented format for the 190 OUTPUT B “ENOIF; * LEnd the IF stat.
IF/ENDIF structure. Since each 200 QUTAUT 718 °k: * fEnd the definitian
216 ENO fof C_HECK.

space takes up analyzer memory,
an alternative approach is to
indent the entire line and omit
the spaces before the analyzer
commands,

MODULARITY MODULARITY

A modular DLP is one which
consists of a short main program PROGRAM #2: EXAMPLE (Page 1 of 4)
and numerous short subprogram
modules. Although this partic-

ular slide does not show either 10 | File name; EXAMPLE  Date: 6/1/B4  Author: NAME
the main program or the 20 t Description of Prograx The program checks for signals

x : 30 ¢ above -80 ¢Bm in the following spans: 1012 MHz, 12-14
subprograms, it does illustrate 40 | MMz, 14-18 MHz, and 1B-110 MHz. If 5 signal is found.
the recommended structured %0 | it suto-zooms to a 100 kHz span, records the signal
fomat for tl-le begimirg Of any 80 ! level, and dispisys the found 310?181 in trace B8,

. w1

modular DLP: file name, date, 80 |
author, program description, sgu i Progrom begins hers . . .

: 100 1
gnc.i .the‘e vgrlable and trace 140 1 INITIALIZE:
initializations, The subpro- 120 |
grams will appear on the next two 150 OUTPUT 746 "VARDEF POWER & e e yanianle.
slides and the main program will 150 OUTPUT 748 *TROEF S_AVE, 1004 ° IDefine & 100f potnt
appear on the fourth slide of 180 ttrace called 5 _AVE.

this four-slide sequence. 70




PROGRAM #2: E.XAMPLE (Page 2 of 4}

180 | SUBROUTINES:
180 t
200 OUTPUT 718 *FUNCDEF S_PANOME, 8* {Define functions
210 OUTPUT 71B; "FALOMZ FBI2ML © 1ealled §_PANONE,
220 OUTPUT 748; °EB° | S_PANTHO, S_PAN-
230 | | THREE, & S_PAN-
240 GUTRUT 718; "FUNCDEF S_PANTHO, &7 | FOUR that will
250 DUTPUT 718: "FAI2MZ FBI4KI: " { set the start &
260 OUTPUT 748 '@ ° i stop frequencies
27¢ ¢t fte 10-12 MHz,
280  OUTPUT 718 "FUNCDEF S_PANTHREE, B° | 4P-44 MMr, 14-48
290 OUTPUT 758 "FALAMZ; FBIGMZ ° ! MHE, & 18+110 MHZ.
300 OUTPUT 78 'R i respactively.
KE 1) i
220 OUTPUT 718 "FUNCDEF S_PANFOUR, 0°
330 QUYBUT 718 *FALBMZ FB110MZ: ©
340  OUTPUT 748 ‘'R "
as0 I
PROGRAM #2: E._XAMPLE (Page 3 of 4)

380 QUTPUT 718: *FUNCDEF C_HECK, 8° 1Define 8 function
v tcalled C_HECK.
380 OUTPUT 748 "TS; MKPK HI " tPut & marker on the
aso thighest signal.
400 DUTPUT 7i8; TIF  MA, &7, -BOOM THEN® 17f a signal i
410 UTRUT 718" MICTRACK ON; " i higher than -80
420 OUTPUT 74& ° $P100KZ; * 1 dBa, apan down
430 OUTPUT 718" MKTRACK OFF; TS ° 1to 100 kHz, can-
44C  OUTPUT 718 ° MKPK HI; MKDF: MKRL; TS, " 1ter 1t, and move
450 OUTPUT 718 ° MOV P_OWER, MA; © 1it to ref level,
460 OUTPUT 718 ° MOY S_AVE, TRA: * | Store ampl, in
470 OUTPUT 8 ° SAVES 4, * | P_{WER and trace
480 i in S_AVE, Save

| the settings in

i regiater 4.
490 OUTPUT 748; “ENOIF. " LEnd the IF stat,
500 DUTPUT 718 @ ° | End the definition
510 | 1of C_HECK,

The complete program consists of
a main progran and five
subprograms, Four of these
subprograms are listed on this
slide. Each subpregram sets
the analyzer to a specific start
and stop frequency.

This is the fifth subprogram.
You may remember that it was
shown earlier in the "READA-
BILITY" section as a good
example of a readable program.
Its function is to check a given
frequency span for signals
higher than -60 dBm., If a
signal is found, the analyzer

- narrows the span to 100 kHz and

stores the trace information.



Line 540 begins the main
program, "E XAMPLE". Note that
it calls the five subprograms
which were defined on the
previous two slides. Defining
subprograms before they are
cailed by the main program is an
important part of a correctly
structured DLP. The program
uses a REPEAT/UNTIL loop to
successively step through each
span until a signal above ~60 dBm
is found. The final signal
found is placed in Trace B. The
entire program is loaded via the
controller intec the analyzer's
softkey #20. The program can
then be executed £from the
analyzer's front panel indepen-
dent of the controller,

The preceding program was
written in a structured,
modular, readable manner. This
slide outlines the recommended
approach for any structured DLP.
Program line numbers have also
been inciuded to illustrate
where each of these points has
been incorporated in the
preceding program. Since there
are no constants to define in
this program, an example is
given here for completeness
(i.e. VARDEF P I,3.142).

PROGRAM #2: E.XAMPLE (Page 4 of 4)

520 | MAIN PROGRAM
530 ! .
546 QUTPUT 718 "FUNCDEF E _XAMILE, #° | The main progras
S50 QUTRUT 748; " SNGLS MOV S_AVE O * lealled E XAMPLE
580 OUTPUT T48:* REPEAT" 1puts tha analy-
570 OUTPUT 746 " S _PANONE; C_HECK; * jzer in single
380 OUTPUT T18: " S_PANTNG; C_HECK; * {sweep § sets all
88¢ oUTPUT T S_PANTHREE; C_HeCi; " Tvalues in S_AVE
800 OUTPUT 7ig:* S _PANFOUR, C_HECK; * lto zere. It then
Bi0 OUTPUT 748" UNTIL S AVE NE O ° fchecks esach span
820 QUTPUY 718, " MOV TRB, S_AYE: * | for signals
830 OUTPUT 748 * HCLS & BLANK TRA; YIEW TRE; "
B40 OUTRUT 7i: ' * | grester than -850
8%0 {dBm until & non~
860 1zern S_AVE value
&7¢ lis found, The
tsignal is put tn
tTrace B & the
| former settings
| are recalled.
58C DUTPUT 748; "KEYDEF 20, E_XAMPLE; * EXAMPLE is
B90 END | assigned to soft
700 fkey 20 on the
740 lanalyzer. (Press:
720 | SHIFT 20 Hr}.
DLP STRUCTURE
FILE NAME
DATE OF LAST REV. LINE 10
AUTHOR
PROGRAM LINES 20-70
DESCRIPTICON

DEFINE CONSTANTS
DEFINE VARIABLES

DEFINE TRACES

SUBPROGRAM
MODULES

MAIN PROGRAM

|

END

VARDEF P_I, 3.142

LINE 130
LINE 150

LINES 1B0O-S10

LINES 520-840

LINE 6890

-4




DEBUGGING

I. HP-IB COMMAND ERRORS
A. TYPING ERRORS
8. FUNCTIONS USED BEFDRE BEING DEFINED
C. FUNCTION LABELS TOO LONG
IO. UNEXPECTED BEHAVIOR
A. PROGAAM UNEXPECTEDLY STOPS OR CONTINUES

8. ANALYZER “HANGS®
C. PROGAAM EXECUTES BEFORE COMMAND GIVEM

Ifi. OUT OF RANGE RESULT

HP-IB COMMAND ERRORS

TYPING ERROR: LINE 280
R0 QUTPUT 718; *FUNCDEF S_PANTHREE, 0*

290 OUTPUT 7187 FAIAMZ FViIoMZL"
300 OQUTPUT 748 "& "

10 FIND THE BUG:
% WHEN USING BASIC 2.0 WITH EXTENSIONS:

1. USE ‘FINO® COMMAND TC LOCATE THE ERRORA (FIND °FV"}

*  WHEN USING BASIC 2.0 W/C EXTENSIONS
1. INSERT "PAUSE® AFTER SUBROUTINES {LINE 5401
2. COMMENT OUT LINES WITH FUNCDEF'S, DELIMITERS, &
LOOPING CONSTRUCTS {LINE 540, 580, 640, & 640):
OA USE "GO0 TO" (LINE 541, 551}
3, PHESS "AUNT

© 4. STEP THROUGH THE REMAINDER OF THE PROGRAM

DEBUGGING

When a DLP does not run as
expected, the problem will more
than likely show up in one or
more of the following areas: an
HP-IB command errcr, some form
of unexpected behavior, or an
out of range result. Using the
previous example program, each
of these problem areas will be
illustrated.

When an "HP-IB COMMAND ERROR"
appears on the analyzer screen,
the problem can generally be
narrowed down to one of three.
areas listed on the previous
slide, For example, a typing
error is intentionally made in
line 290, "FV" is typed instead
of "FB". (FB is the code for
Stop Frequency.) "HP-IB
COMMAND ERROR: FV" will appear on
the analyzer CRT. Finding -the
bug is a simple one-step
operation if BASIC 2.0 or 2.1
Extensions to BASIC 2.0 is used.
Alternatively, if the Operating
System being used does not
recognize the "FIND" command,
the four-step procedure givenon
this slide can be followed.



The second major category of
proegramming problems is enti-
tled "Unexpected Behavior™.
The symptoms and associated
possible causes are listed on
this slide. First, looping
constructs refer to REPEAT/
UNTIL loops and IF/THEN
branches. The  "UNTIL" and
"ENDIF" commnands are the correct
terminators which must be used
for proper operation.
Secondly, recursion refers to a
function which calls itself over
and over. Examples of this
problem are shown later in the
section entitled "LOOPING AND
BRANCHING". Next, improper use
of analyzer graphics can cause
the screen to scroll or cause
random vectors to appear on
screen. This could result from
improperly placed label or text
terminators. Next, as seen in
the previous seminar, packing
code together without semi-
colons to separate them can
result in illegal syntax errors.
Finally, omitting delimiters at
the end of a function definition
{i.e. FUNCDEF) can cause a
program to execute before a
command to execute is given.

The third major category of
programning problems is enti-
tled "Out Of Range Result®, If a
variable or trace value appears
to be out of range, a useful
debugging tool, the DSPLY
command, c¢an be used to
determine what the present value
actually is. The correct
output format should be chosen
to ensure enough space Iis
reserved on the analyzer screen
for the variable or trace values
including the decimal places.
For example, format "6.3" allows
a total field width of 6 digits
which includes 3 decimal places.
Note: the analyzer treats
variables as real wvalues and
trace elements as integer
values,

UNEXPECTED BEHAVIOR

SYMPTOMS

PROGRAM UNEXPECTEDLY STOPS
DR CONTINUES EXECUTION

ANALYZER “HANGS®

PROGRAM EXECUTES BEFORE

COMMAND IS SIVEN 1O
EXECUTE

POSSIBLE CAUSES

LOOPING COMSTRUCT IMPROPEALY
TERKINATED

RECURSIOM, IMPROPER USE OF
ANALYZER GRAPHICS, IMPROPER
USE OF SEMI-COLONS OR
COMMANG STYNTAX

IMPROPER USE OF FUNCTION
DELIMITERS

QUT OF RANGE RESULT

DEBUGGING TOOLS

VARIABLE

QUTPUT 718: "DSPLY VARIABLE, X.X% *

{e.g. OUTPUT 748; "SPLY P_OWER 8.3 %)

TRACE

OQUTPUT TiE; “OSPLY TRA Y, X.X0 *

{e.g. GUTPUT 718; "0SPLY TRA {500], B.0; *)




LOOPING AND BRANCHING
(REPERTZUNTIL & LFTEEN)

* NESTING

* RECURSION

NESTING

1. REPEAT/UNTIL LOOPS MUST NOT BE
NESTED MORE THAN 5 LEVELS

REPEAT
REPEAT
REPEAT
REPEAT
REPEAT
UNTIL
UNTIL
UNTEL
UNTIL

UNTIL

2. IF/THEN BRANCHES MUST NOT BE
NESTED MORE THAR 25 LEVELS

IF . THEN
IF THEN
If THEN

ENDIF

ENOIF

LOOPING AND BRANCHING

Looping refers to the REPEAT/
UNTIL commands while branching
refers to the IF/THEN/ELSE/
ENDIF commands. Two additional
concepts, nesting and. recur-
sion, apply to both looping and
branching., Nesting and recur-
sion are illustrated in the next
2 slides.

Nesting 1is the process of
starting with one simple loop or
branch and successively adding
morée loops or branches around
it. For example, this slide
illustrates several nested
REPEAT/UNTIL loops and several
nested IF/THEN branches. Two
general rules apply when using
nesting within a DLP on the
8566B/68B. As indicated in the
slide, the first rule applies to
nested loops, and the second
rule applies to nested branches.
If these rules are not followed,
an "INVALID REPEAT NEST LEVEL"
error will result,



Recursion is a special case of
nesting in which a function
calls itself over and over. It
applies to both loops and
branches, and two rules once
again apply. The two example
programs on this slide demon-
strate the use of recursion
{(line 80 in both programs) to
perform an "auto-zoom" measure-
ment 100 times. They both
result in "ILLEGAL REPEAT NEST
LEVEL" errors. Note: recursion
is not recommended. It is only
included here to illustrate the
concept. The correct program
solution is given on the next
slide.

This DLP uses a single
REPEAT/UNTIL loop to correctly
perform the measurement 100
times. Note that nesting and
recursion are both absent from
this program. Note further
that the REPEAT/UNTIL loop is
used to solve this measurement
problem rather than the IF/THEN
approach since the solution
calls for a repetitive loop
rather than a series of
conditional branches.

RECURSION

1. A REPEAT/UNTIL LOOP MUST NOT CALL
ITSELF MORE THAN 5 TIMES

$ I THIS PROGRAK WILL RESULT IN AN ERAOR
10 OUTPUT 748; *VARDEE C_DUNT, 0°
g OUTPUT 718; "FUNCDEF Z_0OM. 0*
QUTRUT 718 "MKPK HI: WT1: SP30OKZ: MYO; TS: MKBK KI: paccr. =
40 OUTPUT 71 “ADO C_OUNT, C_DUNT, 4 * I e
:g OUTPUT 718 *DSPLY C_OUNT. 5.0: *
QUTPUT 718; *REPEAT Z_0OM UNTIL C_OUNT .
70 OUTRUT 7ig °w° B 0o
80 OUTPUT 71& "Z_noM *
B

2. AN IF/THEN BRANCH MUST NOT CALL
ITSELF MORE THAN 25 TIMES

1 1THIS PROGRAM WILL HESULT IN AN EfFOR
10 OQUTPUT 718 "VARDEF C_{UNT, 5"
20 OUTPUT 718 *FUNCOEF Z_{0M, 0°
30 OUTPUT 71 “MKPX HI: MTY: SP100KZ: MTG: TS MKPK HI; MKCF; *
40 OUTPUT 748 "ADD C_DUNT, COWNT, £ " T
gg m 718 "DSPLY C_DUNT, S.¢07 "
716 "IF C_DUNT LT 100 THEN Z_pom *

70 QUTPUT 718 “ENOIF; *
B0 OUTPUT 74m; ‘8"
80 QUTPUT 748; 'Z_poM *

END

CORRECT METHOD OF LOOPING

1 | THIS PROGRAM WILL PN PROPEALY

10 OUTPUT 718 “VARDEF C_{UNT, 0~

20 QUTPUT 718 *FUNCUEF Z_0oM, ¢*

30 OQUTPUT 748 "REPEAT®

40 QUTPUT 718; *MKPX HI; MT1; SP100KZ: : A
50 OUTPUT 718 “ADD C_OUN .C_QWQKZ"?.i: ’fm: T MR
B0 QUTPUT 71& "OSPLY C_DUNT, 5.0 *

70 QUTPYT Ti& *UNTIL {_DUNT EG 100; ©

8¢ QUTPUT 7i& "e*

80 QUTRUT 748 *Z_poM: "

100 END




HELPFUL HINTS

* AVAILABLE MEMORY

* CLEARING MEMORY

* DLP EXECUTION TIME

* BASIC 2.1 SHORTCUTS

AVAILABLE MEMORY

10
20
30
40

QUTRUT 718; "MEM?; ©
ENTER 718; M_EMORY
PRINT M_EMORY

END

CLEARING MEMORY

¥ ENTIRE CONTENTS:

QUTPUT 748. "DISPOSE ALL™

QUTPUT 748; "DISPOSE X_XX *

{e.g.

¥ INDIVIDUAL DLP:

"BISPOSE E_XAMPLE")

HELPFUL HINTS

This is the last section of the
seminar, and it provides some
useful techniques for deter-
mining the amount of available
analyzer memory, for clearing
memory, and measuring the
execution time of a DLP. There
are also some useful shortcuts
which are made possible by the
BASIC 2.1 EXTENSIONS to the
BASIC 2.0 OPERATING SYSTEM,

The 8566B/35688B have over 16K of
user-defined non-volatile mem-
ory {RAM}. To determine how
much memory is available at any
one time, the "MEM?" command is
used in the manner shown in this
slide. 1If this routine is run
both before and after loading a
DLP, the preceding program (i.e.
which consists of the main
program, E XAMPLE, and the 5
subprogram modules) uses
approximately 2700 bytes of
analyzer memory. The most any
one function definition (e.q.
FUNCDEF "E XAMPLE") can contain
is 2015 bytes. All of the
FUNCDEF'S in the preceding
program easily meet  this
¢riteria. Each DLP command
requires 1 byte per character
plus approximately 12-14 bytes
of overhead to accomplish the
function, Each trace element
of a TRDEF requires 2 bytes,
Spaces and carriage return/line
feeds require 1 byte apiece,
Finally, clearing the analyzer
memory requires the use of the
"DISPOSE" command. Inaddition
to the two cases given on the
slide, a softkey can alsoc be
cleared. For example, softkey
label 20 can be cleared by
"DISPOSE 20", and its contents
can be cleared by "DISPOSE
E_XAMPLE".



Determining the execution time
of a DLP can be accomplished
quite simply using the new
8566B/68B command, "DONE", and
the Series 200 Controller
command , *TIMEDATE" . This
slide illustrates the use of
these commands for determining
the execution time for the DLP,
"E XAMPLE."

Using BASIC 2.1 Extensions to
the BASIC 2.0 Operating System
on the Series 200 controllers
provides some very useful time-
saving typing shortcuts. For
example, abbreviated variable
names can be initially typed and
later replaced with more
descriptive names. In addi-
tion, the Series 200 controller
softkeys can be defined to
include repetitious  typing
entries such as "OUTPUT 718" and
"ENTER 718".

DLP EXECUTION TIME

10
20
30
40
50

T4 = TIMEDATE
OUTPUT 718; "E_XAMPLE; DONE; *
ENTER 718; N

PHRINT TIMEDATE - Ti
END

BASIC 2.1 SHORTCUTS

1.

SEARCH AND REPLACE:

CHANGE *X™ TO "Y"; ALL

le.g. CHANGE "P_ER" TO "P_ERCENT_AM™; ALL}

2.

CONTROLLER SOFTKEY

DEFINITION

e.g. OUTPUT 748,
2.4. ENTER 718;

-10-
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and communicate your results

Record your signal analyzer measurements quickly and colorfully
on a Hewlett-Packard plotter. Use economical plotter hardcopy to
permanently record data for documentation or analysis, for reports,
and for group presentations. No matter what frequency range you
are recording, a compatible HP plotter makes it easy to document
waveforms, performance standards, and test results.

Hewlett-Packard 9872C/T and 7470A
graphics plotters

O Auromatic plotting for cost and time savings

O Data differentiarion through 10 pen colors and
multiple line widths

8 High resolution for detailed analysis
O Overhead transparencies for graphics presentations

DESGNED FOR

HP-iB: Not just IEEE-488, but the hardware, documentation and support that
Srimd delivers the shortest path to a measurement system. )



What a plo
r your signal

ter will

s

Add an HP graphics plotter and you can create multicolor hardcopy records of your spectrum and signal
measurements on paper or transparency film. With the appropriate hardware and software a plotter can add
benefits to your application in the areas of efficiency, analysis, communication, and storage.

SAUE TIME VR

MENUAL GRAPH MAKING
Copy the screen display or measure-
ment values to the plotter quickly, eas-
ily, and accurately, Make professional
camera-ready art for manuals, reports,
and publications. The 9872 plotter can
even use liquid ink pens for drafting
quality drawings on paper, vellum, or
film. No more manual graph making!

_ SCOPE CAMERA FILES

Save the cost and frustration of wasting
film while trying to get the right expo-
sure. Make as many copies as you need,
at a fraction of the cost of nstant
development films.

TMPROVE COMMUNICATION
ARD UNDERSTARDING

Use hardcopy graphics to communicate
information clearly. Compare screen
waveforms with measurements recorded
earlier, or plot multiple traces on a single
graph to identify differences easily.

MAKE PERMANENT COPIES
FOR ARCHIVAL STORAGE

Plets provide a permanent post-test
reference of results for many documen-
tation needs. Filing and retrieval are
easy — and you can be confident that
the measurements are accurately
recorded.

PO BATA PRESEMTATIONS
Present your measurements colorfully,
clearly, professionally at meetings, semi-
nars, or training sessions. Special pens
and overhead transparency film make
preparing for presentations easier than

ever.

AELCRD DATA CLEARLY

ANRD GOMPLETELY

Record and analyze data relationships
and variations with the heip of high
resolution plots which can be repro-
duced and photocopied easily. And the
plotter’s larger media size presents
mnformation more clearly than a
photograph.

Record directly to the 7470A
or 9872C/T.

A number of Hewlett-Packard’s
microprocessor-based analyzers will
record directly to the plotter via the
HP-IB interface. It could hardly be
easter to plot your grid and trace.
These “smart” instruments include the
853A Spectrum Analyzer Display and
its plug-ins (the 8557A, 85588, and
8559C), the 5420B Digital Signal Ana-
lyzer, the 5423A Structural Dynamics
Analyzer, and the 8569A Spectrum
Analyzer. All except the low-cost 853A
annotate the plots as well,

Automated systems gain
hardcopy benefits.

An external controller such as an HP
9826 or HP-85 with appropriate soft-
ware brings similar plotting capability
to these spectrum analyzer models: the
30444, 30454, 3582A, 35854, B566A,
and the 8568A. Consult your HP sales
office for the recommended controller
for your instrument system.

And there’s more.

In fact, a controller brings additional
plotting capabilities 1o all of Hewlett-
Packard’s HP-IB signal analyzers.
With an external controller it is possi-
ble to digitize input to the CRT dis-
play, annotate plots in foreign lan-
guages with international characters,
and control graph features such as
labels, axes, pen selection, and plot
location. You can tailor your plots by
changing graph size or direction to
cluster several plots on a page, and use
techniques such as overlays and family
plots to emphasize important
comparisons.

9872C/T Graphics Plotters
O & pen automatic selection

O Paper, vellum, polyester and transpar-
ency film, Sizes up to A3 (11 X 17 in.)

U Drafiing ink pens in addition to multi-
color fiber up pens

8 Chart advance for unattended
plotting (T model)

7470A Graphics Plotter

03 2 pen awtomatic selection

0O A4 (8% X 11 in.) size paper or
transparency film

O Low budget price

TH pRckaro

For more information, cali your locai HP Sales Office or nearest Regicnal Office: Eastern (301} 258-2000; Midwestern (312) 265-980¢; Southern (404} 955-1500; Western
{213) 877-1282: Canadian {416) 678-8430. Or Write Hewlstt-Packard, 3000 Hanover Street, Palo Alto, CA 94304, n Europe: Hewlett-Packard S.A., 7, rue du Bois-du-Lan,
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(11)5953-4144

PRINTED IN US.A.

OCTOBER 1982



SAFETY CONSIDERATIONS
Safety Symbols

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

JAN

7

CAUTION 2

Instruction manual symbol: the
apparatus will be marked with
this symbol when it is necessary
for the user to refer to the in-
struction manual in order fo
protect the apparatus against
damage.

Indicates dangerous voltages.

The CAUTION sign denotes a
hazard. It calls attention to an
operation, procedure, practice,
or the like, which, if not cor-
rectly performed or adhered
to, could result in damage to

or destruction of part or all
of the equipment. Do not
proceed beyond a CAUTION
sign until the indicated con-
ditions are fully understood
and met.

The WARNING sign denotes a
hazard. it calls attention to a
procedure, practice or the like,
which, if not correctly perform-
ed or adhered to, could result
in injury or loss of life. Do not
proceed beyond a WARNING
sign until the indicated condi-
tions are fully understood and
met,

Line Voitage and Fuse Selection

BEFORE THIS INSTRUMENT IS SWITCH-
ED ON, its protective earth terminals must be
connected through the protective conductors
of the AC power cables to socket outlets
provided with protective earth contacts.
_Faiture to ground the instrument can resuit in
personal injury.

CAUTION

BEFORE SWITCHING ON THIS INSTRU-
MENT, make sure it is adapted to the voltage -
of the ac power source. Failure to set the ac
power input of the instrument for the correct
voltage level could cause damage to the
instrument when plugged in.

Service and Adjustments

| WARNING |

Power is still applied to this instrument with
the LINE switch in STANDBY. There is no
OFF position on the LINE switch. Before
removing or installing any assembly or printed
circuit board, remove the power cord from
the rear of both instruments.

Capacitors inside the instrument may still be
i charged, even if the instrument has been dis-
connected from its source of supply.

| WARNING §

There are voltages at many points in the
instrument which can, if contacted, cause
personal injury. Be extremely careful. Ad-
justments should be performed only by
trained service personnel.

Use a non-metallic adjustment tool whenever
possibie.

-1




HP 8b&6A

LINE POWER CABLE* FREQ REFERENCE JUMPER

BUS INTERCONNECT
CABLE

COAX
INTERCONNECT
CABLE

“#Power cable/plug supplied depends on country of destination. Refer to Section 1l for part

number information.

Figure 1-1. Model 8566 A Spectrum Analyzer and Accessories Supplied




SECTIONI
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service manual contains
information required to install, operate, test, ad-
just, and service the Hewlett-Packard Model
8566A Spectrum Analyzer. Figure 1-1 shows the
instrument and accessories supplied. This section
covers instrument identification, description, op-
tions, accessories, specifications, and other basic
information.

1-3. MANUAL ORGANIZATION

1-4. This manual is divided into four volumes and
nine sections as follows:

Volume 1

SECTION I, GENERAL INFORMATION; con-
tains the insirument description and specifications,
explains accessories and options, and lists recom-
mended test equipment.

SECTION 11, INSTALLATION AND OPERA-
TION VERIFICATION; contains information
concerning initial mechanical inspection, verifica-
tion of electrical operation, preparation for
use, operating environment, and packaging and
shipping,

SECTION 111, OPERATION: contains detailed
operating instructions for both manual front-panel
and remote (using HP-IB) operation of the instru-
ment. HP-IB (Hewlett-Packard Interface Bus) is
Hewlett-Packard Company’s implementation of
IEEE Std. 488, “‘Digital Interface for Program-
mable Instrumentation.”’

Volume 2

SECTION 1V, PERFORMANCE TESTS; con-
tains the necessary tests to verify that the electrical

operation of the instrument is in accordance with
published specifications.

SECTION V, ADJUSTMENTS; contains the
necessary adjustment procedures to properly ad-
Just the instrument after repair.

SECTION VI, REPLACEABLE PARTS; con-

tains the information necessary to order parts
and/or assembilies for the instrument.

SECTION VIiI, MANUAL BACKDATING
CHANGES; contains backdating information to
make this manual compatible with carlier equip-
ment configurations,

Volume 3

SECTION VIII, IF DISPLAY SECTION SER-
VICE; contains schematic diagrams, block
diagrams, component location illustrations, circuit
descriptions, repair procedures, and
troubleshooting information for the IF-Dispiay
Section of the instrument.

Volume 4

SECTION IX, RF SECTION SERVICE; contains
schematic diagrams, block diagrams, component
location illustrations, circuit descriptions, repair
procedures, and troubleshooting information for
the RF Section of the instrument.

1-5. SPECIFICATIONS

1-6. Instrument specifications are listed in Tables
I-1 and 1-2. These specifications are the per-
formance standards or limits against which the in-
strument is tested. Table 1-3 lists supplemental
characteristics. Supplemental characteristics are
not specifications but are typical characteristics in-
cluded as additional information for the user .
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1-7. SAFETY CONSIDERATIONS

1-8. Before operating this instrument, you should
familiarize yourself with the safety markings on
the instrument and safety instructions in this
manual. This instrument has been manufactured
and tested according to international safety stan-
dards. However, to ensure safe operation of the in-
strument and personal safety of the user and ser-
vice personnel, the cautions and warnings in this
manual must be followed. Refer to page 1-1 (first
page of this section) for summary of safety con-
siderations. Refer also to individual sections of
this manual for detailed safety notation concern-
ing the use of the instrument as described in those
individual sections.

1-9. INSTRUMENTS COVERED BY MANUAL
1-10. Serial Numbers

1-11. Attached to the rear of each section of your
instrument is a serial number plate. The serial
number is in two parts. The first four digits and
letter are the serial number prefix; the last five
digits are the suffix. The prefix is the same for all
identical instruments; it changes only when a
change is made to the instrument. The suffix,
however, is assigned sequentially and is different
for each instrument. The contents of this manual
apply to instruments with the serial number prefix-
(es) listed under SERIAL NUMBERS on the title
page.

1-12. Manual Changes Supplement

1-13. An instrument manufactured after the prin-
ting of this manual may have a serial number
prefix that is not listed on the title page. This
unlisted serial number prefix indicates the instru-
ment is different from those described in this
manual. The manual for this newer instrument is
accompanied by a yellow Manual Changes supple-
ment. This supplement contains ‘‘change informa-
tion’’ that explains how to adapt the manual to the
newer instrument. This supplement is located in
Volume 2 and referenced with a tab.
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1-14. In addition to change information, the sup-
plement may contain information for correcting
errors in the manual. To keep this manual as cur-
rent and accurate as possible, Hewlett-Packard
recommends that you periodically request the
Jatest Manual Changes supplement. The supple-
ment for this manual is identified with this
manual’s print date and part number, both of
which appear on the manual’s title page. Com-
plimentary copies of the supplement are available
from Hewlett-Packard. Addresses of Hewlett-
Packard offices are located at the rear of each
volume of this manual.

1-15. Manual Backdating Changes

1-16. Instruments manufactured before the prin-
ting of this manual have been assigned serial
number prefixes other than those for which this
manual was written directly. Manual backdating
information is provided in Volume 2 (Section VII)
to adapt this manual to any such earlier assigned
serial number prefix.

1-17. This information should not be confused
with information contained in the yellow Manual
Changes Supplement which is intended to adapt
this manual to instruments manufactured after the
printing of this manual.

1-18. ACCESSORIES SUPPLIED

1-19. Figure 1-1 shows the instrument and the ac-
cessories supplied. These accessories are as
follows: two power cables (refer to Section II for
part number information), instrument bus inter-
connect cable (HP Part No. 85662-60094), coaxial
interconnect cable (HP Part No. 85662-60093),
subminiature ‘“A type’’ 50-ohm load (for 1ST LO
OUTPUT), and FREQ REFERENCE jumper (HP
Part No. 85660-60117).



1-20. EQUIPMENT AND ACCESSORIES
AVAILABLE

1-21. Service Accessories

1-22. A service accessories package for the instru-
ment is available for convenience in
troubleshooting and aligning the instrument. This
service accessories package is illustrated in Figure
1-2 including a complete list of contents. The com-
plete package may be obtained from Hewlett-
Packard by ordering HP Part Number
08566-60001.

1-23. Desk-Top Computer

1-24, The HP Model 9825A Desk-Top Computer
is compatible with the 8566 A and can be used for
remote operation of the instrument. Remote
operation of the instrument using the 9825A as a
controller can make testing and adjusting of the in-
strument much faster than manual operation from
the front-panel keyboard.

1-25. OPTIONS
1.26. Option 400, 400 Hz Line Frequency

1-27. The standard 8566 A requires that the power
line frequency be 50 or 60 Hz. Option 400 allows
the instrument to also operate with a 400 Hz power
line frequency. Refer to Table 1-1 for detailed
specifications.

1-28. Option 907, Front Handles

1-25. Option 907 instruments are supplied with a
front handle kit, Refer to Section 1I for detailed
description of this kit and installation procedure.

1-30. Option 908, Rack Mount Flanges

1-31. Option 908 instruments are supplied with a
rack mount flange kit. Refer to Section II for
detailed description of this kit and installation pro-
cedure,

1-32. Option 809, Front Handles and Rack
Mount Flanges

1-33. Option 909 instruments are supplied with a
front handle and rack mount flange kit. Refer to
Section II for detailed description of this kit and
installation procedure.

1-34. Option 910, Extra Manual

1-35. The standard instrument is supplied with one
Operating and Service manual. Option 910 in-
struments are supplied with two Operating and
Service manuals. Additional manual does not in-
clude Operation Verification cartridge.

1-36. Rack Mount Slides

1-37. Some special order instruments are supplied
with a rack mount slide adapter kit. Refer to
Section H for detailed description of this kit and
installation procedure.

1-38. RECOMMENDED TEST EQUIPMENT

1-39. Equipment required to test, adjust, and
troubleshoot the instrument is listed in Table 1-4.
Eguipment other than the model number listed
may be substituted if it meets the critical specifica-
tion(s) indicated in the table:
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Table 1-1. 85664 Spectrum Analyzer Specifications (1 of 5)

Unless noted, all specifications are for AUTO COUPLED FUNCTIGN operation and are with the
preselector tracking optimized using the MARKER PRESELECTOR PEAK function. Where specifica-
tions are subject to minimization with the error correction routine, corrected limits are given unless noted.

FREQUENCY

MEASUREMENT RANGE
100 Hz 10 22 GHz, dc coupled input.

DISPLAYED VALUES
Frequency Heference Error
<1x10 % dayand <2 x 10 ~"/year.

Center Frequency
0 Hzto 22 GHz.
Readout Accuracy
Spans < 5 MHz:
(2% of frequency span + frequency
reference error x center frequency + 10 Hz)
Spans > 5 MHz:
4 (2% of frequency span + nx 100 kHz +
frequency reference error x center frequen-
¢y) where n is the harmonic mixing number,
depending upon center frequency:
n center frequency
1 100Hzto 5.8 GHz
2 5.8GHzto12.3 GHz
3 12.5GHzi018.6 GHz

4 >18.6 GHz
Zero Span
+frequency reference error x center
frequency
Frequency Span

0 Hz, 100 Hz to 22 GHz over 10 divisions CRT
horizontal axis; variable in approximately 1%
increments,
Fuli Span

0 —2.5GHzand 2 — 22 GHz.

Readout Accuracy
Spans 100 Hz t0 5 MHz: £ 1% of indicated fre-
guency separation.
Spans > 5 MHz: 3% of indicated frequency
separation.

Start/Stop Frequency
Readout Accuracy
Same as Center Frequency.

RESOLUTION

Resolufien Bandwidth
3 dB bandwidths of 10 Hzto 3 MHz ina 1, 3, 10
sequence. Bandwidth may be selected manually or
coupled to frequency span (AUTO mode).

Bandwidth Accuracy!
3 dB bandwidths calibrated to
+20%, 10 Hz to 3 MHz filters
4 10%, 3 kHz to 1 MHz filters

Bandwidth Selectivity
60 dB/3 dB bandwidth ratio:
<151 3 MHzto 100 kHz
<13:} 30kHzto 10kHz
<1l:t 3kHzto30H:z
60 dB points on 10 Hz bandwidth are separated
by < 100 Hz.

Bandwidih Shape
Synchronouasly tuned, 5 pole filters for 10 Hz to
30 kHz bandwidths; 4 poles, 100 kHz to 3 MHz
bandwidth. Approximate Gaussian shape op-
timized for minimum sweeptime and smooth
pulse response with calibrated display.

SPECTRAL PURITY

Noise Sidebands
For Frequency Span <25 kHz (except 100 kHz offset)
and Center Frequency from 100 Hz to 5.8 GHz,
(Offset From Carrier Sideband Level

320 Hz ~30 dBc/Hz

1 kHz -85 dBc/Hz
I0kHz - 90 dBc¢/Hz
100 kHz —105 dBc/Hz

Power Line Related Sidebands
For line conditions specified in Power Requirements
section.

Dftset Center Frequency
From
. > 100 MHz
Carrer | <100MH2 | 15 gH:
" <366Hz | —70dBc ~ 60 dBe
368 Hz -
wakhz | ~74Be / %

130 kHz and 100 kHz bandwidth accuracy figures only applicable <90% relative humidity.
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Table 1-1. 85664 Spectrum Analyzer Specifications (2 of 5)

AMPLITUDE
MEASUREMENT RANGE Lingar: 7.07 volts to 2.2 pvolts full scale,
Measurement range is the total amplitude range over Readout expandable to 22361 volts to 2.2
which the analyzer can measure signal responses. The wvolts (0.22 pvolts for <1 kHz resolution
tow value is determined by sensitivity (10 Hz resolu- bandwidth) using SHIFT I.

tion bandwidth and 0 dB RF input attenuation) and

the high value by damage level.

Accuracy
The sum of several factors, listed in Table -2

Range Tuned Frequency Log Uncertainty, determines the accuracy of
ngn-preseiected the reference level readout. Refer to Table 1-2.
—95dBmto +30dBm 100 Hz o 50 kHz
—112dBmto +30dBm  50kHzto 1 MHz REFERENCE LINES
~134dBmto +30dBm 1 MHzt02.5 GHz Accuracy
Equals the sum of reference level accuracy plus the
preselected scale fidelity between the reference ievel and the
—132dBmto +30dBm  2.0GHz1o 5.8 GHz reference line level.
—~125dBmio +30dBm  5.8GHz1012.5GHz  DYNAMIC RANGE
—119dBmto +30dBm  12.5GHzto 18.6 GHz Spuricus Responses (signals generated by the
—114dBmto +30dBm  18.6 GHz1022 GHz analyzer due to input signals). For total signal power
DISPLAYED VALUES < 40 dBm 21l harmonic and intermodulation distortion
Seale > 70 dB below input signal.

Over a 10 division CRT vertical axis with the
Reference Level (0 dB) at the top graticule line.

Calibration

Loeg: 10 dB/div for 90 dB display from < —70 dBe. 100 Hz

Reference Level.

5 dB/div for 30 dB display expanded from
2 dB/div for 20 dB display Reference Level

1 dB/div for 10 dB display

Second Harmenic Distortion
For mixer levels < — 40 dBm:
< 80 dBg, 50 MHz to 700 MHz (non-

preselected).
to 2.5 GHz (non

preselected).

For mixer levels < — 10 dBm:
< — 100 dBc, 2 to 22 GHz (preselected}.

Linear: 10% of Reference Level/div when Third Grder Intermodulation Distortion®

calibrated in voltage.

Third order intercept (TOD)

Fidelity > +7dBm, 100 Hz 10 5.8 GHz.
Log: > +5dBm, 5.8to 18.6 GHz.
incremental Cumulativs See Table 1-3 for typical second and third order
+0.1dB/dBover = +x1.0dBmaxover0to distortion characteristics.
010 80 dB display 80 dB display, 20-30°C. Image Responses (due to the mixing of signals
= x1.5dB max over 0 to two times the IF frequency, 2 x 321.4 MHz, above
90 dB display. or below the tuned frequency.)

Linear: + 3% of Reference Level.

Reference Level
Range
Leg: +30.0 to —-99.9 dBm or
d¢BmV, dBuV, Volts.

< — 710 dBe, 100 Hz to 18.6 GHz.
< —6(dBc, 186 GHzto 20GHz.

< — 50 dBe, 20 GHz t0 22 GHz
Multiple Responses (due to the input signal mixing

with more than one local oscillator harmonic)
< —~ 70 dBe, 100 Hzto 22 GHz.

equivalent in

Readout expandable to +60.0" to — 119.9 dBm  Qut-of-Band Respanses (due to the mixing of input
(— 139.9 dBm for <l kHz resolution band- signals outside the preselector’s frequency span):

width} using SHIFT L

< —60dBc, 21022 GHz.

Maximum total input power not to exceed +30 dBm damage level.

2Dynamic range due to TO! and noise level can be calculated from 2{3 [TOl—displayed average noise level]. For example,
at 18 GHz the analvzer’s specified dyanamic range when using the 10 Hz resolution BW is:

2/3[ +5 dBm — ( ~ 120 dBm)] = 2/3 (125) = 83 dB.
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Table 1-1. 8566 A Spectrum Analyzer Specifications (3 of 5)

AMPLITUDE (Cont’d)

Residual Responses (signals generated by the analyzer
independent of input signals). With 0 dB input atten-
uation and no input signal:

< — 100 dBm, 100 Hz to 5.8 GHz.

< —95dBm, 3.8 GHz to 12.5 GHz.
< —85dBm, 12.5 GHz to 18.6 GHz.
< 80 dBm, 18.6 GHz to 22 GHz.

Gain Compression

<1.0dB, 100Hz to 22 GHz with = —5 dBm at in-
put mixer.
Two tone intermodulation distortion products can be
calculated from

2 (TOI — signal level).
For example, for two tones at —33 dBm, the IM pro-
ducts for a + 5 dBm TO!L wilt be

2 [ +5 dBm — ( — 33)] = 76 dB down.

Displayed Average Noise Leve! (Sensitivity)

Figures | and 2 show sensitivity for various resolution
bandwidths.
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Figure 1. Specified Average Displayed Noise Level, 100
Hz to 2.5 GHz Non-Preselected Tuning Range.
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0 dB input attenuation and 10 Hz resolution band- o - o H—%—
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width. : ST TR R . | — 1
Level Tuning Range g gt [}
P i Pl l H
Non-Presetected - - e E +H
a | |
<95 100 Hz to 50 kHz ) A inn
<—112 50 kHz to 1.0 MHz 130 pomped
< 134 1.0 MHz to 2.5 GHz e
_t40 ! !
Preselected b @
<-132 20GHzto 5.8 GHz om zom 5 GHz 16 Gz 20 G
<-125 5.8 GHz to 12.5 GHz Fraucy =2
<-119 12.5 GHz t0 18.6 GHz Figure 2. Specified Average Displayed Noise Level, 2.0
<114 18.6 GHz t0 22 GHz GHz to 22 GHz Preselected Tuning Range.
MARKER
The marker is a bright dot placed upon the display AMPLITUDE.
trace which is positioned horizontally by the DATA Accuracy

controls. The marker amplitude and frequency are
read out continuously.

FREQUENCY
Accuracy
Normal. same as center frequency accuracy.
A: same as frequency span accuracy.

Normal: same as reference level accuracy plus scale
fidelity between the reference level and marker
position.

A: same as frequency response uncertainty and
scale fidelity between two markers.
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Table 1-1. 8566A Spectrum

Analyzer Specifications (4 of 5)

RF INPUT
106 Hz to 22 GHz, precision female type N con-
nector, de¢ coupled.
Maximum Input Level
AC
Continuous power, +30 dBm (1 watt), from
50 ohm source. Mixer protected by diode
limiter, 100 Hz to 2.5 GHz. <100 watts,
[0 psec pulse with 250 dB RF attenuation
(<0 dBm peak to input mixer).
oc
<100 mA current damage level.
fnput Attenuator
0 to 70 dB in 10 dB steps. +30 dBm (1 watt} input
damage jevel.

IF INPUT
Maximum Input Level
AC

+10 dBm, continuous power, from 3082 source.

2.3 t0 6.1 GHz, >+3 dBm,

5082 output impedance.

Maximum Input Level
+27 dBm {1/2 watt) total power into SOQ imped-
ance.

ENVIRONMENTAL
Temperature
Operation 0°C to 55°C.
[ncreased internal temperatures may resuit if the
rear panel air filters are not cleaned regularly.

SWEEP

SWEEP TIME
Accuracy

+10% <200 sec sweeptimes,
+30% >200 sec sweeptimes,

INPUTS

Be
20 volts with rise time of <1 volt/usec.
Sensitivity
~30 dBm at 321.4 MHz produces fuli-scale CRT
deflection 1.0 dB  when [ ] @(KSU) is

executed.

EXTERNAL SWEEP TRIGGER INPUT (rear panei)
Must be >2.4 voit {10 volt max). 1 k{2 nominsl input
impedance.

EXTERNAL FREQUENCY REFERENCE INPUT (rear

panel)
Must equal 5 MHz 50 Hz or 10 MHz £100 Hz,
0 to +10 dBm, 5082 nominal input impedance.
Analyzer performance will be degraded unless fre-
quency reference phase noise and spurious signals are
<140 dBc singie sideband (1 Hz) referred to 10 MHz
at a 100 Hz to 10 kHz offset.

OUTPUTS
CAL oUTPUT IF OUTPUT
100 MHz * (frequency reference error). © Maximum Input Level
—10 dBm £0.3 dB, 5082 impedance. AC
+10 dBm, continuous power, from 5082 source.
1st O GUTPUT ac

20 volts with rise time of <1 volt/usec.
SWEEP + TUNE QUT (rear panel)
—1.0 voit per GHz of tune frequency, 10 k&2 mini-
mum load. ' |
Accuracy
—1V/GHz #20% £10 mV.

GENERAL

POWER REQUIREMENTS
50 to 60 Hz; 100, 120,220 or 240 volts (+5%, —10%),
approximately 650 VA (40 VA in standby).
400 Hz operation is available as Option 400.

SERIAL PREFIX. 2007A
I MARCH 1980




Table 1-1. 83664 Spectrum Analyvzer Specifications {3 of 5}

GENERAL (Cont’d)

Huemidity
Operating, <95% relative humidity, 0°C 10 40°C
except as noted in electrical specifications.

EMI
Conducted and radiated interference is within the
requirements of CE 03 and RE 02 of MIL STD
461A, and within the requirements of VDE 087}
and CISPR publication 11,

WARM-UP TIME
Bperation
Requires 30 minute warm-up from cold start, 0°
to 55°C. Internal temperature equilibrium is
reached after 2 hr. warm-up at stabilized outside
temperature,

Frequency Reference
Frequency reference aging rate attained after 24
hr. warm-up from cold start at 25°C. Frequency is
within  x 10 *of final stabilized frequency within
30 minutes.

WEIGHT

Total net 50 kg (112 ib): IF-Display Section, 21 kg
(47 1b}y; RF Section. 29 kg (65 Ib}. Shipping:
IF-Display Section, 27 kg (60 Ib); RF Section, 35 kg
(78 b).

DIMENSIONS
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OPTIONS

All specifications for options are identicatl to standard
8566A except as noted.

400 Hz POWER LINE FREQUENCY OPERATION —
Option 400

Power Line Related Sidebands

Eor Center Frequency from 100 Hz to 5.7 GHz

Offset From Carrier Sideband Level

—55 dBc
—-65 dBe

<2 kHz
2 kHz to 5.5 kHz

Power Requirements
400 Hz = 10% line frequency.

100 or 120 volts (+5%, —10%) line voitage.

Operating Temperature Range
0° to 40°C, 50-60 Hz Power Line Frequency, ser-
vice only, not for extended periods
0°C 10 35°C, 400 Hz Power Line Freguency

HANDLE / MOUNTING KITS
Front Handle Kit (Option 907)
Recommended for porability and froant panel
proteciion.
Rack Flange Kit (Option 908)
Rack Flange and Front Handle Kit (Option 90%)
Rack Mount Stide Kit (Special Order)

EXTRA MANUAL (Option 910

Additional manual does not inciude
Operation Verification tape cartridge.




Table 1-2. Log Uncertainty

This table summarizes the amplitude measurement uncertainties along with their respective dependent variables (such as
tuned frequency or reference level range) versus corrected and uncorrected conditions and ambient temperature ranges.

With Uncerrected Readout With Corrected Readeut
Socurce of Dependent {SHIFTY) {SHIFT W, SHIFT X)**
Uneartainty Variahle
20°C--30°¢C 0°C-55°C 20°C-30°C
Catibrator None )3 dB +0.3 dB 0.3 dB
Frequengy Tuned Frequency:
Response 100 Hz — 2.5 GHz 3.6 dB +1.0dB 0.6 dB
{Flatness)T 20GHz —12.5 GHz +1.7 dB +1.7dB £1.7dB
{(input atten- 12.5 GHz — 18.6 GHz +2.2dB +2.2dB 2.2 dB
uation 10 ¢B) 18.6 GHz — 20.0 GHz 2.2 dB +3.3dRB 2.2 dB
260 GHz — 22 GHz +3.0 dB +4.1 dB #304dB
Absolute Applicable when 0.6 dB +0.6 dB 0.6 dB
Amplitude making absolute ampli-
Calibration tude measurements
A/F Gain Tuned Frequency:
160 Hz — 2.5 GHz 0.2 dB* +1.0 dB* 0dB
20GHz —22.0GHz 0.7 dB* 1.0 dB* 0dB
Resolution Resolution BW:
Bandwidth ¥ 10 Hz — 3 MHz £1.0dB +4.0dB 0.1 dB
Switching 30Hz — 1 MHz (3.5 dB 12.04dB 0.1 dB
Loy Scale Changing Log 0.5 dB 20-54B +0.1 dB
Switching Scale T LodB
Lag dB differential be- +0.1 dB/dB +0.1 dB/dB =0.1 dB/dB
Fidelity }f\ tween calibration up o up to
and measured signals *1.0dB +1.0dB
IF Gainz Reference Level:
% 0 dBm ~— 55.0dBm 0.6 dB £1.04B 0dB
-56.0 dBm —-129.9 dBm +1.0dB 1.5 4B +1.04B
Log Digitizing Log Scale:
10 dB +3.2 dB +0.2 d8 +0.2 dB
5dB 0.1 dB #0.1 dB 0.1 dB
2 dB 0,04 dB +0.04 4B +0.04 dB
1dB *0.02 dB £0.02 ¢B +0.02 4B
Errar CORR’D function 0 0 +0.4 dB
Correction off or on

*  Supplemental characteristic (fypical, non-warranted performance parameter).

k]

Requires executing the error correction function (SHIFT W) after stabilization at new ambient temperature, Other-

wise typical amplitude drift may be +0.03 dB/°C (at -10 dBm reference level, 10 dB input attenuation and 1 MHz

resolution BW.

¥ Includes input attenuator in 10 dB position, mixing mode gain variations, and assuming PRESELECTOR PEAK in
current instrument state. COUPLED FUNCTION not required as long as MEAS UNCAL message is not displaved.

I Assuming calibration signal is used to calibrate the reference level at -10 dBm and the input attenuator is fixed at

10 &B.

§  When the error correction function is used, amplitude uncertainty is introduced because additional IF gain is used
offset the errors caused by resolution BW and scale switching and RF gain.

¥ sEe odmise £y




Table 1-3. 8566 A Spectrum Analvzer Performance Characteristics (1 of 6)

SP

Offset Frequency

Figure 1. Typical Spectrum Analyzer Resolution.

STABILITY

Residual FM
For fundamental mixing (n = 1).

89
19 Hz 180 Hz Tkiz  10kHz 100kHz FMHz 10MHz 100 MHz

< 50 kHz peak to peak, frequency span >3 MHz

Drift

Typical, after 1 hour warm-up at stabilized

temperature. COUPLED FUNCTION not
required.
Frequency Span Center Frequency Brift
=100 kHz < 10 Hz/minute of
sweeptime
100 kHz to S MHz < 500 Hz/minute of
sweeptime
=5MHz < 5 kHz/minute of
sweeptime

Because the analyzer is phase locked at the begin-
ning of each sweep, drift occurs only during the

time of one sweep.

ECTRAL PURITY
Noiss Sidebands

Refer to Figures 2 and 3 for typical noise sideband

performance.

Power Line Related Sidebands
For line conditions specified in Power
quirements under GENERAL in Table 1-1,

Re-

NOTE: Supplemental characteristics are intended to provide information useful
in applying the instrument by giving typical, non-warranted, performance
parameters.
FREQUENCY Offset Center Frequency
From 5.8t 12.6t0 18.6ta
RESOLUTION Carrier 12.6 GHz 18.6 GHz 22 GHz
o Fl' < 368 Hz — 64 dBc - 60 dBe — 58 dB¢
z oF \ LAY 3%”;:: 1o —69 dBe ~65 dBe ~63dBc
= A 7
s VI \ > 2 kHz Z7adBe 70 dBe — 68 dBc
R miemin .
g 7% § : \ R
IESH ALY

Noise Sideband §evel {dBc}
Referred 10 1 He BW
i
©
&

wame Typical Parformance I

Ry | i ;
—120 W&E-.‘Tu H\
1 Y Ak

130 .

f
160 Hz 1kHz ) kHz 164 kiz 1 MHz
Frequency Offset From Carrier

Figure 2. Single Sideband Noise Normalized to 1 Hz BW Vs.
Offset from Carrier.
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Naoise Sideband Level {dBc/Hz}

e Ty pical Resolution '
—520 pl twwowwe Typical Noise SB at 5.0 GHz* 444
. Specified Noise SB at 5.0 GHz*
=130 { E “ +
l,

T 1 :
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2

Figure 3. Typical SSB Noise at 5.0 GHz Center Frequency
Normalized to 1 Hz BW Vs, Offset from Carrier and
Analyzer Resolution. May be limited by average noise level.
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Table 1-3. 8566A Spectrum Analyzer Performance Characteristics (2 of 6)

AMPLITUDE
DYNAMIC RANGE
30 T T
s Sensitivity 10 Hz BW |$
bt soeewwm Third Orvder Intermod
200 kHz Separation
4 w Sgcond Order Distortion . &

Third Order Intermodulation Distortion
Third order intercept (TOI)
> + 5 dBm (typical), 18.6 GHz to 22 GHz.
> + 50 dBm (typical), 2 to 22 GHz for > 100 MHz
signal separation. _
See Figure 4 for typical second and third order
distortion characteristics.

Synihesis Related Spurious Sidebands

Signal-to-Noise Ratio or Dynsamic Range {dB}

) N
----- il -g0 -0  -40  -30 ~20 10 ¢4 +10
Effective Input {Signa! Levet - trput Atfen) dBm

Figure 4, Typical Optimum Dynamic Range.
Input Attenuator Uncertainties

Frequency Response Uncertainty (Flatness)

Attenuator Center Fraguency
Setting 100 Hz to 2.0GHz2to | 12.46GHz10 | 18GHzto
2.5 iHz 12.4 GHz 18 GHz 22 GH
0dB not specified
10 accounted for in Frequency Response Uncerfainty
20 0.1 4B *0.7 4B 0.8 dB +1.2dB
30 0.1 4B +0.9 dB +1.2dB 2.0 dB
40 0.1 dB +1.2 dB +1.6 dB +2.5d4B8
50 0.1 4B +1.5dB +2.04B +3.0 dB
&0 0.1 dB +1.8 dB +24 dB +3.5d8
70 0.1 dB +2.1 dB 12.8dB +4.0dB
10 d8 Step Uncertainty
Center Frequengy
100 Hz to 208GHz0 | 12.4GHzte 18 GHz to
2.5 GHz 12.4 GHz 18 GHz 22 GHz
10t 70 dB
altenuation +0.2dB + 1.0 dB +1.0dB +}1.5dB
range

Exampie: In changing the attenuator frorm 40 to 60 dB the uncertainty
of the input attesuator from 2 to 18 GHz is = 1.0 dB plus the worst
case flatness up to 18 GHz for 60 dB attenuation, +2.4 dB, a total of
=+ 3.4 dB uncertainty.

< —90 dBc
INPUT
RE INPUT

SWR

Input Tune Fraguengy

Attenuation 100 Hzto 2 GHzto 5.8 GHz {0
2.5 GHz 5.8 Gz 22 GHz
10 dB 1.2 1.5 1.9
o dB2 2.3 3.0 3.0

L.0. Emission

< — 80 dBm when preselected, = 2.0 GHz.
< — 90 dBm when not preselected, << 2.5 GHz.

CUTPUTS
AUXILIARY (rear panel; nominal values)

Display

X, Y and Z outputs for auxiliary CRT displays ex-

hibiting <75 nsec rise times for X, Y and <30

nsec rise time for 7 (compatible with HP 1300

series displays). X,Y:I voit full deflection; Z:0to 1

V intensity modulation, —1 V blank, BLANK

output {TTL level >2.4 V for blanking) compati-

ble with most oscilloscopes.
Recorder

Outputs to drive all current HP X-Y recorders (us-

ing positive pencoils or TTL penlift input).

Horizontal Sweep Cutput (X axis): A voltage pro-
portional to the horizontal sweep of the fre-
gquency sweep generator that ranges from 0V
for the left edge to +10 V for the right edge.
1.7 k& output impedance.

Video Qutput (Y axis): Detected video output
(before A-D conversion) proportional to ver-
tical deflection of the CRT trace. Ouiput in-
creases 100 mV/div from 0 to 1 V. 508 output
impedance.

! Dynamic range due to TOI and noise level can be caleulated from 2/3 [TOI—displayed average noise level]. For example,
at 18 GHz the analyzer’s specified dynamic range when using the 10 Hz resclution BW is:
2/3 [+5 dBm — ( —120 dBm)] = 2/3 (125) = 83 ¢B.

2When tuned to within £3 MHz of signal,
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Table 1-3. 85664 Spectrum Analyzer Performance Characteristics (3 of 6)

QUTPUTS (Cont'd)

Penlift Guiput (7 axis): A blanking output, 15 V
from 10 K8, occurs during frequency sweep
generator retrace; during sweep, output is low
at 0 V with 108 output impedance for a normal
or unblanked trace (pen down).

LOWER LEFT and UPPER RIGHT pushbuttons

calibrate the recorder sweep and video outputs with

0,0 and 10,1 volts respectively, for adjusting X-Y

recordess.

Frequency Span
Variable from data knob, or numeric/unit
kevboard in approximately 1% increments; step
keys change span in a 1,2,5 sequence. In zero
span, the instrument is fix tuned at the center
frequency.

Start-Stop Freguency
Continuously variable from data knob, step keys,
or numeric keyboard. Permissible values must be
consistent with those for center frequency and fre-
quency span. SHIFT O sets the analyzer start and
stop frequencies equal to the frequencies of the
two A markers.

21.4 MRz IF (rear pane})

A 508, 21.4 MHz output related to the RF input to

the analyzer.
In log scales, the IF output is logarithically related
to the RF input signal; in linear, the output is
linearily related. The output is nominally —20
dBm for a signal at the reference level.
Bandwidth is controiled by the analyzer’s resolu-
tion bandwidth setting; amplitude conirolled by
the input atienuator, and 1F step gain positions.

Band Edge Effects
Amnalyzer will avoid frequency spans which include
the preselect/non-preselect band edge, 2.0 GHz to -
2.5 GHz, by reducing span or changing center fre-
quency, unless SWEEP is in SINGLE mode.

Frequency Reference (rear panel) Frequency Offset
10.000 MHz, 0 dBm; 50 Q output impedance. CRT display frequency readouts may be offset /f-‘-“
from their actual values by the amount entered
10 MHz Ouiput (rear panel) through the numeric/unit keyboard after ex-
> — 5 dBm, 500 output impedance. ecuting SHIFT V. '
FUNCTION DESCRIPTIONS
SHIFT FUNCTIONS AMPLITUDE

Reference Level Range
Continuously variable from data knob or numeric
keyboard with 0.1 dB resolution; step keys change
level in 10% of full scale increments. Reference
level may also be set using the MKR—REF LVYL
kev.
Expandable from <+ 30 dBm (7.07 volts) to —99.9

In addition to their primary functions, the front
panel push buttons of the analyzer have other key
functions which are accessed by pressing the blue
SHIFT key and the desired blue character code.
These SHIFT functions are described in the related
function description sections.

FREQUENCY dBm (2.2 pvolts) to -+ 60.0 dBm' (223.6 volts) to
—119.9 dBm (0.22 pvolts) using SHIFT 1.
Center Frequency Signals at the reference level in log translate to ap-
Variable from data. knob or numeric/unit proximately full scale signals in linear, typicaily
keyboard in approximately 1% increments, within + 1 dB at room temperature.

Center frequency step size is normally 10% of fre-

quency spart but may be set to any value through Units Change |

the numeric keyboard or using the MKR/A—STP
SIZE key. Center frequency may also be set using
MEKR - CF or SIGNAL TRACK keys.

Amplitude units can be translated to dBm, dBmV,
dBuV, and volts using SHIFFT A, B, C and D
respectively.

I Maximum total input power not to exceed +30 dBm damage level.
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Table 1-3. 85664 Spectrum Analyzer Performance Characteristics (4 of 6)

FUNCTION DESCRIPTIONS (Cont’d)

Amplitude Offset
CRT display amplitude readouts may be offset
from their actual values by the amount entered
through the numeric/unit kevboard after ex-
ecuting SHIFT Z.

Reference Lines

Display Ling
Movable horizontal line with amplitude

readout.

Threshold
Movable horizontal trace threshold amplitude
readout,

Dynamic Range

Mixer Level
To establish a particular spurious free dynamic
range (in the coupled attenuator mode), the in-
put mixer drive level is specified using SHIFT,
(comma) and entering the desired level through
the keyboard.

Average Noise Level
When SHIFT M is used with the marker, the
displayed noise level is adjusted to reflect the
RMS noise level/1 Hz BW.

Video Bandwidih: Post detection low pass fiiter
used to average displayed noise; bandwidth
variable from 1 Hz to 3 MHz (nominal) in a
1,3,10 sequence.

Video bandwidth may be selected manually
or coupled to resolution bandwidth,

Digital Video Averaging: Displays the sweep-to-
sweep average of the trace over a specifiable
number of sweeps with SHIFT G. Video
averaging is turned off with SHIFT H

MARKER
Frequency
Normal

Displays the frequency at the horizonial posi-
tion of the tunable marker,
PEAK SEARCH positions the marker at the
center of the largest signal response present on
the display to within = 10% of resolution band-
width. Following peak search, SHIFT K moves
marker to next higher trace maximum. Subse-
guent SHIFT K entries move marker to sequen-
tially lower maxima.

MKR —CF sets the analyzer center frequency
equal fo the marker frequency; MKR/A—STP
SIZE sets the center frequency step size equal to
the marker freguency.

Signal Track

Re-tunes the analyzer to place a signal iden-
tified by the marker at the center of the CRT
and maintain its position {provided the signal
remains on-screen during the period of one
sweep). Useful when reducing fregquency span
to zoom-in on a signal; also keeps a drifting in-
put signal centered.

Displays the frequency difference between the
stationary and tunable markers. Reference fre-
quency need not be displayed.

MER/A-—-STP SIZE sets the center frequency
step size equal to the frequency difference bet-
ween the markers. SHIFT O sets the analyzer
start and stop frequencies equal to the frequen-
cies of the two markers,

Zaom
Makes it possible to reduce the frequency span
about the marker {or signal in the signal track
mode) using the step down key.

Amgplitude

Normal
Displays the amplitude at the vertical position
of the tunable marker.
PEAK SEARCH positions the marker at the
peak of the largest signal present on the display.
MEKR-~REF LVL sets the analyzer reference
level equal to the marker amplitude,
RMS noise density in a 1 Hz bandwidth is read
out using SHIFT M, by sampling the displaved
trace and arithmetically correcting for the
analyzer envelope detector response, log shap-
ing, and measurement bandwidth.

A
Displays the amplitude difference between the
stationary and tunable markers. Reference fre-
guency need not be displayed.

Preselecior Peak
With the marker at the peak of a displaved in-
pitt signal, preselector peak automatically ad-
justs  preselector tracking for maximum
response,




Table 1-3. 85664 Spectrum Analyzer Performance Characteristics (5 of 6)

FUNCTION DESCRIPTIONS (Cont’d)

MARKER (Preselector Peak)

SHIFT = resets the preselector tuning to the
nominal factory preset condition.

If the marker is not activated when preselector
peak is used, a peak search will be exercised
prior to preselector peaking.

SWEEP
Trigger

Free Run
Sweep triggered by internal source.

Lins
Sweep triggered by power line frequency.

Video
Sweep triggered by detected waveform of input
signal at an adjustable level; signal must be
= 0.5 div peak-to-peak. For sweeps of 10 msec
and less (zero span) the signal must have >40
Hz rate.
SHIFT vy allows any envelope rate, but display
will blank between triggers when sweep is <20
msec.

External
Sweep triggered by rising edge of signal input to
rear panel BNC connector; trigger source must
be >2.4 volt {10 volt max). For sweep of 10
msec and less (zero span) trigger source must
have >40 Hz rate.
SHIFT x allows any trigger source rate but
display will blank between low rep rate trigger
when sweep is <20 msec,

Continuous
Sequential sweeps initiated by the trigger: 20
msec full span to 1500 sec full span in = 1% in-
crements.

Single
Single sweep armed on activation and initiated
by trigger (sweep =20 msec only).

Sweep Time
Zero Frequency Span
1 usec full sweep (10 divisions) to 10 msec full
sweep in 1,2,5 sequence (no digital storage); 20
msec full sweep to 1500 sec full sweep in = 1%
increments.

Marker (sweeps =20 msec oniy)
Normal: Displays time from beginning of sweep
to marker position.
A Displays time difference between stationary
and tunable marker.

DISPLAY
Trace

A and B are two independent signal response
memories each having 1001 horizontal data posi-
tions and vertical resolution of 0.1%. Memory
contents are displayed on the CRT at a rate in-
dependent of the analyzer sweep time.
Clear/Write
Clears memory contents when first activated,
then writes the analyzer signal response into the
memory each sweep and displays memory.
Max Hold
Retains in memory and displays the largest
signal level occuring at each horizontal data
position over repetitive sweeps beginning at the
time the function is activated.
View
Stops writing into memory and displays
memory without changing its contents.
Blank
Stops writing into memory and blanks the trace
while retaining the last response in memory.

Arithmetic

A — B—A: Initially subtracts the stored memory
contents of B from the current memory contents
of A and writes the difference into A; this process
continues as the A memory is updated at the sweep
rate. To accomplish A + B - Ause SHIFT c.
A=B: Exchanges A and B display memory con-
tents, :

B -~ DL—B: Subtracts the amplitude of the
display line from the memory contents of B and
writes the difference into B.

A third signal response memory, C {also with a
1001 data positions), can be used for signal
response storage. It is accessed indirectly by
transferring memory contents between B and C.
B—C: SHIFT 1

B=C: SHIFTi

View C: SHIFT j

Blank €: SHIFT k

Trace Detection

The 8566A uses a linear envelope detector to ob-
tain video information from the IF signal. Positive
and negative peak detectors obtain the maximum
and minimum signal excursions that occur over
time periods corresponding to one or two horizon-
tal data positions on the display. This assures that
impulse signals are not missed. When the video
signal contains random noise, a detection
algorithm is used to selectively choose between the
positive and negative peak values to be displayed.
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Table 1-3. 85664 Spectrum Analyzer Performance Characteristics (6 of 6)

FUNCTION DESCRIPTIONS (Cont’d)
DiSPLAY (Trace cont’d)

In addition, a sample mode with no peak detection
is available. The video information before A-D
conversion is available at the rear panel
RECORDER VIDEQO output.

Detection meades may be selected from the front
panel:

Normal

SHIFT a:; The detection algorithm defined above.
{Normal operation.)

Positive Peaks

SHIFT b: Only maximum signal levels are
displayed at each data position.

Negative Peaks

SHIFT d: Only minimum signal levels are
displayed at each data position.

Sample

SHIFT e: One sample signal level is displayed at
each data position.

Annotation

Title
Allows the user to write characters into a
specified area on the CRT by pushing SHIFT E
and typing the keys next to the blue front panel
characters and data numbers desired. Use
BACKSPACE for corrections.

Blank
SHIFT o blanks (SHIFT p unblanks) all CRT
characters and control setting readouts SHIFT
m blanks (SHIFT 1 unblanks) the CRT
graticule.

Cathode Ray Tube

Type
Post deflection accelerator, aluminized P31
phosphor, electrostatic focus and deflection.

Viewing Area
Approx. 9.6 cm vertically by 11.0 ¢cm horizon-
tally (3.8 1in. x 4.7 in.).
The CRT is completely turned off with SHIFT
g (and on with SHIFT h) to avoid unnecessary
aging of the CRT during long term unattended
operation of the analyzer.

SERVICE DIAGNOSTIC AIDS
The following service diagnostic functions are ac-
cessible through SHIFT keys {refer to Section 111 for
a description);

Pretest Mode SHIFTF
Manual DACS Control SHIFT ]
Frequency Diagnostics On SHIFT K
Step Gain Off SHIFT q
Display Correction Data SHIFT w

INSTRUMENT STATE STORAGE
Up to 6 complete sets of user-defined control settings
may be stored and recalled by pressing SAVE or
RECALL and the desired register number (1 0 6)
from the keyboard. Register  stores the current state
while register 7 stores the instrument state prior to
the last function change via the numeric/unit
keyboard, step keys or INSTR PRESET. Registers 8
and 9 store the two instrument calibration states.
Save registers are locked using SHIFT (, and unlock-
ed using SHIFT ).
Instrument state information stored in registers 0
through 7 is retained in memory indefinitely in
STANDBY and approximately 30 days after the line
power Is terminated.

REMOTE OPERATION
The standard #566A operates on the Hewlett-Packard
Interface Bus (HP-IB)'. All analyzer control settings
{with the exception of VIDEQ TRIGGER LEVEL,
FOCUS, ALIGN, INTENSITY, FREQ ZERO, AMPTD
CAL, and EINE power) are remotely programmable..
Function values, marker freguency/amplitude, and A/B
traces may be output; CRT labels and graphics may be
input,
LCL
Returns analyzer to local control, if not locked out
by controller.
Service Request
SHIFT r calls an HP-IB request for service,

! Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard Company’s implementation of instrument interface standard
IEEE Std. 488-1975, “Digital interface for programmable instrumentation”.
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Table 1-4. Recommended Test Equipment (1 of 5}

Critical Specifications far Hecommended
instrument Equipment Substitution Model Use®
SIGNAL
SOURCES
Signaj Frequency: 20--800 Milz HP 8640B,0pt. 002 1PAT
Generator S8B Phase Notse: >130 B below carrier at 20 kHz away
Stability: <19 ppm/10 min.
Signal Frequency: 2—18 GHz HP 86724 PA
Generator Stability: <5 x 107! %/day
Signal Frequency Range: 2.3 to 6.1 GHz or greater HP 8566A P
Generator Noise Sidebands: {15t LO Output)
<80 dBc {1 Hz) at 300 Hz offset
<85 dBc (1 Hz)y at ¥ kHz offset
<--105 dBec {1 Hz) at 100 kHz offset
Sweep Oscillator Mainframe for RF Plug-Ins HP 8620C PAV
RF Plug-In Frequeacy: 10 kHz-2 GHz HP 86222A PAYV
Power: G dBm
Leveling: Internal; External Power Meter
RF Plag-In Frequency: 2—22 GHz HP §62908—1H08 PAV
Power: +3 dBm
Leveling: Internal, External Power Meter
Synchronizer Internal Oscillator Frequency: 21 4 MHz HP 8709A-H10 A
Error Output Voltage Polarity: + or - selectable from
front-panel switch
Automatic Frequency: 0.1—10 Mtz HP 3330B PV
Synthesizer Resolution: 20,1 Hz or
Seability: +1 x 107" /day HP 3335A
Attenuation: Range: 0 to -25 dB
Accuracy: #0.2 dB/10 dB step
Puise Generator Pulse Width: 30 nsec to 250 nsec HP 8002A A
Rise znd Fall Times: 10 nsec
OQutput Level: +2.5V
Function Qutput: Sine Wave, 10V pp HP 3312A P.A
Generator Range: 100 Hz to S00 kHz (Sweep Function Available)
{2 required)

=P = Performance Test; A = Adjusiment; T = Troubleshooting; V = Operation Verification




Table 1-4. Recommended Test Equipment (2 of 5)

Critical Specifications for Hecommended
Instrument Equipment Substitution Model Use*
SIGNAL
SOURCES (Cont'd}
Function Output: Sine Wave, Adjustable 1518V po HP 33104 A
Generator Frequency: Adjustable 20 to 200 Hz
Comb Generator 1,10, ané 100 MHz combteeth up to 22 GHz, sccurate HP 8406 A P
to £0.01% with external modulation capability
Frequency Output: 1,2,5,0r 10 I(\)/H‘IZ HP 5061 A A
Standard Accuracy: <#ix 107 ;m
Aging Rate: <1 x 107 /day
ANALYZERS
Spectrum Analyzer Frequency: 0.1 to 100 MHz HP 8553B/8552B AT
Resolation Bandwidth: 10 Hz 141T
Frequency Span: 20 Hz
Tracking Generator Compatible with 8553B/8552B/141T Spectrum Analyzer HP 8443 A A
AC Probe Active probe compatible with probe power connector on HP 1121A A
Spectrum Analyzer
Spectrum Analyzer | Frequency: .04 to 325 MHz HP 8557A/182T AT
Spectrum Analyzer Frequency: 100 to 1500 MHz HP 8558B/182T AT
Signature No known substitute. Provides preferred method for trouble- HP 5004 A T
Analyzer shooting digital circuitry.
COUNTERS
Frequency Frequency: .02-20 GHz HP 5340A—-H10 PAT
Counter Sensitivity: —30 dBm
Electronic Frequency Standard Qutput: 1,10, and 100 kHz;1 and 10 MHz HP 5245L P,A
Counter Period Averaging Capability: 100 psec to 10 sec
Electronic Range: >10 MHz HP 5345A P
Counter Resolution: 2 x 107 %/gate time

Ext. Time Base: 1,2, 5,0r 10 MHz

*P = Performance Test; A = Adjustments, T = Troubleshooting; V = Operation Verification




Table 1-4. Recommended Test Equipment (3 of 5)

Critical Specifications for Recommended
Instrument Equipment Substitution Modet Use*
OSCILLOSEGPE
Oscilloscope Frequency: 100 MHz HP 1741A AT

Sensitivity: 005V/Div,
Dual Channel: Third Channe! Trigger View
Display Storage

Probe (2 required) 10:1 Divider, Compatible with Oscilloscope HP 10004D AT
METERS

Digital Resolution: 0.1 mV HP 3455A PATV
Voltmeter Range: 0 to 100 Vdc

Input Impedance 100V Range: 10 M$

High Voltage Probe 1000:1 Divider HP 34111A AT
Empedance: 10 M2

Power Meter Range: -20 to +10 dBm HP 432A PAT
Accuracy: +0.02 dB
Compatible with HP K486 A Thermistor Mount

Thermistor Frequency: 18--22 GHz HP K486A PAT
Mount
Power Meter Range: -20 to +10 dBm HP 436A PATYV

Accuracy: 2002 dB
HP-IB Compatible

Power Sensor Frequency: .01—18 GHz HP 8481A PATV
Compatible with P 436A Power Meter

DC sSUPPLY

DC Power Supply Cutput: +35 Vde HP 721A A

MISCELLANEOUS

DEVICES

Power Splitter Frequency: 10 MHz—18 GHz HP 11667A-Cle AV
Tracking of Output Arms: <0.25 dB
Connectors: Type N (f) input; Type N (m) outputs

Reactive Power Range: 2--22 GHz Omni-Spectra P

Divider Isolation: 220 dB 2080-6202-00

Dicde Detector Range: .01-22 GHz HP 33330C P

#P = Performance Test; A = Adjustments; T = Troubleshooting; V = Qperation Verification

1-20



Table 1-4. Recommended Test Equipment (4 of 5)

Critical Specifications for Recommended
Instrument Equipment Substitution Model Use*
ATTENUATORS
10 dB Step Steps: 10 ¢B from 0 to 90 dB HP 355D--H89 PAT
Attenuator Frequency: 5100 Mz
Calibrated to uncertainty error of = (0.02 dB +
0.01 dB/10 dB steps) at 20 MHz from 0 dB 10 90 dB
1 dB Step Steps: 1 dB from O to 10 dB HP 355C-H25 P.AT
Attenuator Frequency: 20—100 MHz
Attenuator Calibrated to uncertainty error of + (0.02 dB +
0.01 dB/10 dB step) at 20 MHz from 0 dB to 10 dB
20dB Frequency: 200 Hz to 18 GHz HP 84918, PA
Attenuator Option 020
10 dB Attenuator Frequency: 200 Hz to 18 GHz HP 84918, \'
Option 010
TERMINATIONS
Termination Type N Male Connector HP 909A, PV
Frequency: de—18 GHz Option 012
impedance: 508
Termination SMA Male Connector HP 1810-0018 A
Impedance: 3080
FILTERS
Low-Pass Filter Cutoff Frequency: 250 MHz K&L 5L380- P
Rejection at 460 MHz: >60 dB 250-B/B
Low-Pass Fiiter Cutoff Frequency: 8§ GHz K&I 61.250- P
Rejection at 14 GHz: >80 dB 8000-NP/N
SPECIAL
DEVICES
Display Adjust- Required for preliminary display adjustments HP 85662-60088 AT
ment PC Board**
Low-Noise DC Refer to Figure 5-78 A
Supply (Optional)
Crystal Filter Refer to Figure 5.79 A
Bypass Network
(4 required)
Tuning Voltage Refer to Figure 5-80 AV
Circuit

* P = Performance Test; A = Adjustment; T = Troubleshooting; V = Operation Verification
*%* Part of Service Accessories
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Table 1-4. Recommended Test Equipment (5 of 5)

Critical S$pecifications for Recommended
instrument Equipment Substitution Model Use*

CABLES
Test Cable®* BNC Male to SMB Snap-on Female HP 85680-60093 AT
{2 required)
Test Cable SMB Snap-on Female both ends HP 85662-60042 T
Cable Assembly Frequency Range: 200 Hz to 22 GHz B&W 55.5142- PATV

SMA Male both ends 55-24

Length: 61 cm (24 inches)

SWR: <14 at 22 GHz
ADAPTERS
Adapter Type N Male to SMA Female HP 1250-1250 PAV
Adapter Type N Female to SMA Female HP 86290-60005 PA
Adapter Type N Female to BNC Male HP 1250-0077 PAT
Adapter BNC Female to SMA Male HP 1250-1200 A
Adapter SMA Male to SMA Male HP 1250-1159 P
Adapter K-Band Waveguide to SMA Female Maury X210C P.A
Adapter*® SMB Snap-on Male to SMB Snap-on Male HP 1250-0669 AT
Probe SMB Male Buikhead Connector HP 1250-0691 A
BOARD
EXTEMDERS
Extender®* A13 HPIB Interface Extender (for Signature Analysis) HP 85660-60111 T
Fxtender®* A12 RF Section Interface Extender (for Signature Anaiysis) HP 83660-00114 T
Extender*# PC Board: 50 contacts; 2 rows of 25 HP 85680-60034 T
(2 required)
Extender®* PC Board: 44 contacts; 2 rows of 22 HP 08565-60107 T
(2 required)
Extender®® PC Board: 36 contacts; 2 rows of 18 HP 08505-60042 AT
(2 required)
Extender** PC Board: 30 contacts, 2 rows of 15 HP 0R505-60041 AT
Extender PC Board: 20 contacts; 2 rows of 10 HP 85680-60028 AT
Extender PC Board: 12 contacis; 2 rows 0f 6 HP 08305-60109 AT

* P = Performance Test; A = Adjustments; T = Troubleshooting; V = Operation Verification
#*% Part of Service Accessories
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ITEM aty DESCRIPTION ;5;@2; g
o 1 Extender Board: A12 RF Section Interface 85660-60114 5
@ 1 Extender Board: Ai3 HP-IB Interface 8566060111 2
[ 3] 2 Cable: 4-foot long: BNC to SMB snap-on 85680-60093 3
@ 1 Adapter: SMB snap-on male to SMB snap-on male 12500669 9
@ 1 PC Board: Display Adjustment Test 85662-60088 4

1 Extender Board: 30 contacts; 2 rows of 15 08503-60041 7
0 2 Extender Board: 44 contacts; 2 rows of 22 (08565-60107 8
9 2 Extender Board: 50 contacts; 2 rows of 25 85680-60034 2
@ 2 Extender Board: 36 contacts; 2 rows of 18 08505-60042 8

Figure 1-2. Service Accessories, HP Part No. 08566-60001
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. 'This section inciudes information on initial
inspection, installation, storage/shipment, and
electrical operation verification for the HP Model
8566 A Spectrum Analyzer.

2-3. INITIAL INSPECTICN

2-4. Inspect the shipping containers for damage.
If the shipping containers or cushioning materijal is
damaged, it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. The contents of the shipment should
be as shown in Figure 1-1. If the contents are in-
complete, or if there is mechanical damage or
defect, notify the nearest Hewlett-Packard office.
If either shipping container is damaged or the
cushioning material shows signs of stress, notify
the carrier as well as the Hewlett-Packard office.
Keep the shipping materials for carrier’s inspec-
tion. The HP office will arrange for repair or
replacement without waiting for claim settlement.
Refer to Operation Verification portion of this
manual section for verification of electrical
operation.

2-5. PREPARATION FOR USE
2-6. Operating Environment

2-7. Temperature, The instrument may be
operated in temperatures from 0°C to +55°C.

2-8. Humidity. The instrument may be
operated in environments with humidity from 5%
to 95% at 0° to 40°C. However, the instrument

should be protected from temperature extremes
which might cause condensation: within the instru-
ment.

2.9.  Altitude. The instrument may be operated
at altitudes up to 4,572 metres {15,000 feet).

2-10. Power Requirements

2-11. The Model 8566A requires a power source
of 100, 120, 220, or 240 Vac +5% — 10%, 50-60
#iz. Power consumption for the instrument sections
combined is less than 650 volt-amperes.

2.12. Line Voltage and Fuse Selection

BEFORE THIS INSTRUMENT IS
SWITCHED ON, its protective earth
terminals must be connected
through the protective conductors
of the AC power cables to socket
outlets provided with protective
earth contacts. DO NOT negate the
earth-grounding protection by using
extension cables, power cables, or
auto-transformers without protec-
tive ground conductors. Failure {o
ground the instrument can result in
personal injury. Refer to Paragraph

2-33.
i CAUTION

BEFORE SWITCHING ON THIS IN-.
STRUMENT, make sure it is adapted
to the volitage of the ac power
source. You musi set the voltage
selector cards correctly to adapt the
8566A to the power source. Failure
to set the ac power input of the in-
strument for the correct voltage
level could cause damage to the in-
strument when plugged in.

2-13.  Select the line voltages and fuses as follows:

a. Determine the ac line voltage to be used.

b. Position the power line module PC selector
board {(at the rear panel of each instrument
section) shown in Figure 2-1 to select the line
voltage (100V, 120V, 220V, 240V) closest to

2-1



RECEPTACLE FOR PRIMARY POWER CORD

PC SELECTOR BOARD SHOWN POSITIONED
FOR 120 VAC POWER LINE.

31

SELECTION OF OPERATING VOLTAGE

. SLIDE OPEN POWER MODULE COVER DOOR

AND PULL FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE.

. PULL QUT VOLTAGE-SELECTGR PC BOARD.

POSITHON PC BOARD SO THAT VOLTAGE
NEAREST ACTUAL LINE VOLTAGE LEVEL
APPEARS IN MODULE WINDOW. PUSH BUOARD
BACK INTO ITS SLOT.

PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND POSITION,

. CHECK FUSE TO MAKE SURE IT IS OF COR-

RECT RATING AND TYPE FOR INPUT AC
LINE VOLTAGE, :

INSERT CORRECT FUSE IN FUSEHOLDER.

REFER 7O PARAGRAPH 2-13 TO DETERMINE
EBRRECT FUSE,

Figure 2-1. Voltage Selection with Power Module PC Board




the voltage you measured in step a. Line volt-
age must be within +5% or —10% of the volt-
age setting. If it is not, you must use an auto-
transformer between the ac source and
the 8566A.

c.  Make sure the correct fuses are installed in the
fuse holders. The required fuse rating for each
line voltage selection for both instrument
sections is as follows:

IF-Display RF
Voltage Section Section
100/120 2 amperes 4 amperes

FAST BLO FAST BLO
220/240 1 ampere 2 amperes

SLOW BLO SLOW BLO

2.14. HP-IB Address Selection

2-15. The HP-IB address for the HP 8566A is
preset at the factory for ASCII 2R {decimal 18).
This address is stored in the instrument’s CMOS
memory which can remember for approximately
30 days with all line power removed. This stored
address can be changed from the front panel or
from a remote controller via HP-IB using a special
shift key function. Refer to Remote Operation in
Section IH or the remote information pull-out
card for further details. If this stored address is
lost, the default address is the preset decimal 18,

2-16. The HP-IB address switch determines the
address to be used on “power-up”. The switch
comprises five segments with each segment cor
responding to one of the digits of a 5-digit binary
equivalent of the address. The switch is preset
at the factory for binary 11111 {decimal 31).
This is a special code which commands the in-
strument to use the last input address (stored
in memory} either from the front panel or from
HP-IB.

WARNING |
Changing the HP-IB address by
resetting the address switch on the
HP-I1B Interface requires the removal
of the instrument’s protective cover.
This should be performed only by a
qualified service person. Refer all
such servicing of the instrument to
qualified service persons.

2-17. The “power-up” address may be changed
to any of the addresses listed in Table 2-1 by
setting the 3 segments of the HP-IB address
switch to correspond to the binary equivalent
of the desired ASCII charactér or decimal value
as indicated in the table. The switch is illustrated
in Figure 2-3 and is shown in its preset position
{decimal 31). The switch is located on the HP-IB
Interface in the RF section of the instrument.
Refer to Volume 4, Al3 HP-IB Interface tab,
for details on location.

2-18. HP-IB address labels are available by order-
ing HP Part Number 7120-6853. (See Figure 2-2).
These labels allow easy reference to the HP-IB
address of each system component.

HP #aet Ho, 11266853

Figure 2-2. HP-IB Address Label
2-19. Bench Operation

2-20. The instrument cabinet has plastic feet and
foldaway tilt stands for convenience in bench
operation. The tilt stands raise thé front of the in-
strument [or easier viewing of the control panel.
The plastic feet are shaped to make full width
modular instruments self-aligning when stacked.

2-21. Froni Handles (Option 907)

2-22.  Instruments with Option 907 contzin a
Front Handle Kit. This kit supplies necessary
hardware and installation instructions for mount-
ing front handles on the instrument. Installation
instructions are also given in Figure 2-4. See Sect-
ion VI for part number information.

2.23. Rack Mounting (Option 908)

2-24,  Instruments with Option 908 contain a
Rack Flange Kit. This kit supplies necessary hard:
ware and installation instructions for preparing the
instrument to be mounted on a rack of 482.6 mm
(19 inch) spacing. Installation instructions are also
given in Figure 2-5. See Section VI for part number
information.
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Table 2-1. Cross-Reference Between ASCII, Decimal, and Binary Address Codes

ASCHI DECIMAL 5-BIT BINARY
CHARACTER VALUE EQUIVALENT
@ SPp 00 00000
A ! 01 00001
B ” 02 00010
C # 03 00011
D $ 04 00100
E % 05 00101
F & 06 00110
G X 07 0011}
H ( 08 01000
I ) 09 01001
3 10 01010
K + 1l 01011
L , 12 01100
M - 13 01101
N . 14 01110
o} / 5 Olitl
p 0 16 10000
Q 1 17 10001
R 2 18 10010
S 3 19 10011
T 4 20 10100
U 5 2 10101
\% 6 22 10110
W 7 23 10111
X 8 24 11000
Y 9 25 11001
z ; 26 11010
[ ; 27 11011
\ < 28 11100
] = 29 11101
- > 30 11110
ADDRESS
St
16 8 4 2
= TOP OF SWITCH
DEPRESSED =
LOGIC "1™
®
FRONT VIEW SIDE VIEW
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Figure 2-3. HP-IB Address Switch A13S1 (Shown In Factory Preset Position).




1. REMOVE SIDE TRiM STRIPS @) .
2. ATTACH FRONT HANDLE ASSEMBLY @3 wiTH

THREE 8-32 x 3/8 SCREWS Q PER SIDE.
3. PRESS FRONT HANDLE TRIM @ IN PLACE.

Figure 2-4. Attaching Front Handles

1. REMOVE SIBE TRIM STRIPS e

2. ATTACH RACK MOUNT FLANGE e WITH 8-32 x 3/8 SCREWS 9 .

3. REMOVE FEET AND TILT STANDS 0 BEFORE RACK MOUNTING. THIS ALSO REMOVES IN-
FORMATION CARD TRAY e . TG RETAIN USE OF INFORMATION CARDS, DO NOT RE-
MOVE FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2EM (3/4 INCH) BELOW
INSTRUMENT TO ACCOMODATE THE TRAY. {NO FILLER STRIP IS PROVIDED.)

Figure 2-5. Attaching Rack Mount Flanges
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1. REMOVE SiDE TRIM STRIPS o .
ATTACH RACK MOUNT FLANGE @ AND FRONT HANDLE ASSEMBLYe WITH THREE 8-32 x

D

5/8 SCREWS PER SIDE.

3. REMOVE FEET AND TILT STANDS @ BEFORE RACK MOUNTING. THIS ALSO REMOVES IN-
FORMATION CARD TRAY .TO RETAIN USE OF INFORMATION CARDE, DO NOT REMOVE
FEET, AND WHEN RACK MOUNTING, ALLOW APPROXIMATELY 2CM (3/4 INCH) BELOW IN-
STRUMENT TO ACCOMODATE THE TRAY. (NQ FILLER STRIP IS PROVIDED.)

Figure 2-6, Artaching Rack Mount Flanges with Handles

2-25. Rack Mounting with Front Handies
(Option 908)

2-26. Instruments with Option 909 contain a
Rack Flange Front Handle Kit. This kit supplies
necessary hardware and installation instructions
for preparing the instrument, with the addition of
front handles, to be mounted on a rack of 482.6
mm (19 inch) spacing. Installation instructions are
also given in Figure 2-6. See Section VI for part
number information.

2-6

2-27. Rack Mounting With Slides (Special
Order Option)

2-28. Some special order instruments contain a
rack mount Slide Adapter Kit. This kit supplies the
necessary hardware and installation instructions
for preparing the instrument, with the addition of
slides, to be mounted on a rack of 482.6mm {19
inch) spacing. Installation instructions are also
given in Figure 2-7. The slides provide extra
support at the sides of the instrument in the



Figure 2-7. Aitaching Slides with Rack Mount Flanges and Handles (1 of 2)
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PREPARATION

i.

COMBINE INSTRUMENT SECTIONS AS SHOWN. REFER TO PARAGRAPH 2:29.

REMOVE LEFT SIDE COVER @  FROM RF SECTION AND RIGHT SIDE OVER @ FROM IF-
DISPLAY SECTION. REAR FEET MUST BE REMOVED (AND STRAP HANDLE FROM ) ) TO RE-
MOVE SIDE COVERS.

INSTALL SIDE COVER o (COVER WITH STRAP HANDLE) ON RIGHT SIDE OF IF-DISPLAY SEC-
TION AND REPLACE REAR FEET. DO NOT REINSTALL STRAP HANDLE.

INSTALL SIDE COVER @ (COVER WITHOUT STRAP HANDLE) ON LEFT SIDE OF RF SECTION.

REMOVE REMAINING STRAP HANDLE @

INSTALLING RACK MOUNT FLANGES AND HANDLES

REMOVE ADHESIVE SIDE TRIM STRIPS @ FROM BOTH SIDES OF EACH INSTRUMENT SEC-
TiON.

ATTACH RACK MOUNT FLANGES @)  AND FRONT HANDLES ) WITH FOUR 8.32x5/8-INCH
screws @ PER SIDE.

INSTALLING SLIDES

10.

11.

12.

ATTACH SLIDE INNER MEMBER BRACKETS @) TO SIDES OF IF-DISPLAY SECTION (TOP SEC-
TION) WITH TWO 10-32x3/8INCH SCREWS @] PER SIDE.

ATTACH BRACKETS @) TO INNER MEMBERS OF SLIDES €} WITH THREE 10-32 FLAT HEAD
SCREWS PER SIDE.

INSERT TWO UNISTRUT NUTS @ IN EACH OF THE FOUR VERTICAL COLUMNS OF ENCLOSURE.

ATTACH SLIDE OUTER MEMBERS @) TO EACH SIDE OF ENCLOSURE USING FOUR 10-32x7/16-
INCH PAN HEAD SCREWS €E) PER SIDE.

INSTALL INSTRUMENT IN ENCLOSURE BY ALIGNING INNER MEMBERS

) (ATTACHED TO
INSTRUMENT) WITH OUTER MEMBERS B} (ATTACHED TO ENCLOSURE).

2-8

Figure 2-7. Attaching Slides with Rack Mount Flanges and Handles (2 of 2)




i W3t

J2

W1b 4

A18J1

W31

Figure 2-8. 85664 Rear Panel with Interconnect Cables Properly Installed

rack. Because of the weight of the 8566A, approx-
imately 50 kg (112 Ibs), the use of this slide kit
is recommended. Special rack mount flanges and
handles are included in the Slide Adapter Kit to
be used in conjunction with the rack mount
slides. Refer to Section VI for part number
information.

2-29. Interconnection of Sections

2-30. Place the RF Section right side up on a level
work surface. Place the IF-Display Section on top
of the RF Section, so that the bottom front of the
IF-Display Section is approximately one-half inch
(1.3 ¢cm) in front of the top of the RF Section. Slide
the TF-Display section back until the hooks on top
of the RF Section catch the bottom of the IF-
Display Section. At this point the rear panel lock
feet should be lined up. Tighten both lock feet
thumb screws.

2-31, Cable Connections

2-32. Interconnect Cables. Connect W31 (Bus
Interconnect Cable) to J2 on the IF-Display Section
and to A15J] on the RF Section. Connect W30
{Coaxial Interconnect Cable) to J1 on the IF-Display
Section, and to JI on the RF Section. W15 (Fre-
quency Reference Jumper) is normally connected

between FREQ REFERENCE EXT and INT BNC
connectors. The jumper provides the 83566A with
its own internal 10 MHz frequency reference. W15
is disconnected when an external frequency
reference is used. Figure 2-8 shows the 8566A with
the interconnect cables properly installed.

2-33. Power Cables. In accordance with inter-
national safety standards, this instrument is squip-
ped with two three-wire ac power cables. Table 2-2
shows the styles of plugs available on ac power
cables supplied with HP instruments. The numbers
for the plugs are part numbers for complete ac
power cables. When connected to an appropriate
power line outlet, these cables ground the instru-

ment cabinet,
WARNING |

If this instrument is to be energized-
through an autotransformer, make
sure the common terminal of the
auto transformer is connected to
the protective earth contact of the
power source outlet socket.




Table 2-2. AC Power Cables Available

Cable C Cable
HP Part b Plug Length Cable For Use
Plug Type #= | Numbar Description cm {inches) Color in Country
250V
8120-1351 | @ Straight*BS1363A 229 (90) Mint Gray Great Britain,
8120-17031 6 | 90° 229 (50) Mint Gray Cyprus, Nigeria,
Rhodesia,
Singapore ,

So. Africa, India

8120-1369 | O | Straight*NZSS198/ 201 (79) Gray Australia ,

2120-0696 ASC1i2 221(87) Gray New Zealand
4 90°

8120-1689 ¢ 7 Straight*CEE7-Y11 201 (79) Mint Gray East and West

8120-1692 2 | 9¢° 201 (79) Mint Gray Europe, Saudi

Arabia, United
Arab Republic
{unpolarized in
many nations)

8120-1348| 5 Straight *NEMAS-15P 203 (80) Black United States,
8120-1398| 5 90° 203 (80) Black Canada,
8120-17541 7 Straight*NEMAS-15P 51 (36) Black Japan (100 or
200V),
8120-1378) 1 Strgight*NEMAS-lSP 203 (80) Jade Gray Mexico,
8120-1521| 6 90 203 (80) Jade Gray Phillippines,
8120-1676| 2 Straight*NEMAS-15P 91 (36) Jade Gray Taiwan
812021041 3 Straight*SEV 1011 201 (79) Gray Switzerland
1959-24507 '
Type 12
* Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part
Number for complete cable including plug.
ok E = Earth Ground, L = Line; N = Neutral




Any interruption of the protective
ground, inside or outside of the
8566A can make this instrument a
shock hazard.

2-34.  Check to see that the voltage select cards
are properly installed and that the proper fuses are
installed. (See Paragraph 2-13.) Insert ac power
cables into the rear of each instrument section, and
plug the ac power cables into ac outlets.

Power is still applied to this instru-
ment with the LINE switch in
STANDBY. There is no OFF position
on the LINE switch. To remove
power from the instrument, it is
necessary to remove the power cord
from the rear of each of the instru-
ment sections.

2-35. Mating Connectors

2-36. A list of connectors on the front and rear
panels of the Model 8566A is given in Table 2-3.
An industry identification, HP part number, and
alternate source for the mating connector is given
for each connector on the instrument.

2-37. STORAGE AND SHIPMENT
2-38. Environmment

2-39.  The instrument may be stored or shipped in
environments within the following limits:

Temperature .............. —40°Cto +75°C
Humidity ........... 5% t0 90% at 0° 10 40°C
Altitude . ... .. Up to 15,240 metres (50,000 feet)

The instrument should be protected from
temperature extremes which might cause conden-
sation within the instrument.

2-40. Packaging

2-41. Original Packaging. It is recommended
that the original factory packaging materials be re-
tained for use when shipping the instrument. If
original packaging material cannot be retained,
packaging materials identical to those used in fac-
tory packaging is available through the Hewlett-
Packard offices. Part numbers and descriptions of
the packaging materials are listed in Figure 2-10.
Figure 2-9illustrates the proper method of packag-
ing the instrument for shipment using original fac-
tory packaging materials.

2-42. The combined weight of the two instru-
ment sections is approximately 50 kg (112 lbs).
Because of the weight involved, do not package the
instrument sections fastened together as one unit.
The instrument sections must be separated and
packaged in separate containers. The quantities of
packaging materials in Figure 2-10 are for two car-
tons; one for the IF-Display Section and one for
the RF Section. Instructions for preparing the in-
strument sections for shipment are contained in
Figure 2-9.

2-43. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag (o each
carton indicating the type of service required,
return address, model number and full serial
number. For your convenience, a supply of tags
is included at the end of this section. Also, mark
each container FRAGILE to assure careful hand-
ling. In any correspondence, refer to the instru-
ment by model number and full serial number.

2-44. Other Packaging. If it is necessary to use
packaging materials other than the type used in
original factory packaging, the following general
instructions should be followed.

a. Separate the two instrument sections and

wrap each in heavy paper or plastic.

b. Place the instrument sections in separate

containers with 8 to 10 cm (3 to 4 inches) of
shock-absorbing material around all sides to
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Tuble 2-3. Model 85664 Mating Connectors

Cannector fiating Connector
oR

RF Saction Industry ldentification HP Part Number Alternate Saurce
Aot Type BNC, male connector 1250-0061 Bendix
CAL OUTPUT 056-1
A6J2 Type SMA, male connector 1250-1544 Sealectro
1ST LO OUTPUT 55.628-9141-31
A8J3 Type N, male connector 1250-0882 Specialty connector
RF INPUT 25P117-2
J1 Series D, male connector 12514655 FTT Cannon
IF/SWEEP DBM S5W5D
2 EXT Type BNC, male connector 1250-0061 Bendix
FREQ REFERENCE 056-1
J3INT Type BNC, male connector 1250-0061 Bendix
FREQ REFERENCE 056-1
J4 Type BNC, male connector 1250-0061 Bendix
SWEEP + TUNE OUT 056-1
J3 Type BNC, male connector 1250-0061 Bendix
10 MHz OUT 056-1
Al15TE Series D, male connector 1251-4400 Amphenci
Analyzer Bus 50 contact, 2 rows 57-30500-15
A13)1 Series D, male connector 10631A/B/C None
HP-IB 24 contact, 2 rows (Cables)

Connegtor on

Mating Connector

iF-Display
Section industry ldentification HP Part Number Alternate Source

J1 Series D, male connector 12514955 ITT Cannon
DBM 5W5D

I2 Series I, male connector 12531-2245 TRW
DDM-50P

J3-311 Type BNC, male connector 12500061 Bendix
056-1
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provide firm cushioning and prevent move-
ment inside the container. Protect front
panels with cardboard. Double-wall cor-
rugated cartons of 125 kg (275 Ib) bursting

strength are sufficient for shipping containers.

Seal each container securely and, if shipping
to a Hewlett-Packard office or service center,

attach a tag to each container indicating type
of service required, return address, model
number and full serial number. For your con-
venience, a supply of tags is included at the
end of this section.

Mark each container FRAGILE to assure
careful handling.

1. IF FRONT HANDLES ARE INSTALLED, REMOVETRIM ) .

2. Remove screws @) THus Removing Rack mounT FLances € or
eroNT HANDLES @) .

3. ATTACH SHIPPING BARS* @) usinG screws* () .

*Refer to Figure 2-10 for Part Numbers of Shipping Bars and Screws.

Figure 2-9. Preparing Instrument Section for Shipment
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1
{8 PLACES)

s

(2 PLACES)

- {2 PLACES)

O
ltem (ity HP Part No. g Description
1) 16 9220-2732 6 FOAM PADS—TOP, CORNER; BOTTOM CORNER
(2] 2 9211-2729 2 CARTON-INNER
(3] 4 5021-1722 6 BARS--SHIPPING, ALUMINUM
O 8 2510-0061 8 SCREW—FOR ATTACHING SHIPPING BARS
5 ] 2 9211:2730 5 CARTON—OUTER
6 ) 4 9220-2775 7 SIDE PADS, CORRUGATED CARDBOARD

NOTE: Quantities given are for two containers; one for the RF Section and one for the IF-Display Section.

2-14

Figure 2-10. Packaging for Shipment using Factory Packaging Materials
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Definition of
OPERATION VERIFICATION

This test procedure is intended to check operation of the instrument’s main functions. Its
purpose is to provide a reasonable assurance that the instrument operates correctly by semi-
automatically performing 14 of the 21 Performance Tests contained in Section 1V, Volume
2, of the Operating and Service Manual. A complete list of functions checked is contained
in Table 1 along with the equipment required to perform each of the tests. Approximate
time to perform all tests (Test Number 0} is 45 minutes. A more detailed test of instrument
specifications may be performed by referring to the Performance Tests in Section IV of the
Operating and Service Manual.

If the printed test results indicate an out of tolerance condition for any test performed by
the Operation Verification Program, the instrument under test may be either in or out of
specification., Measurement uncertainties may cause the Operation Verification Program to
indicate an instrument specification is out of tolerance even though the Performance Test in
Section IV indicates it to be within tolerance. In this event, the Performance Test data is to
be considered valid. Such measurement uncertainties will particularly affect the Frequency
Response and Line Related Sidebands Tests.

Refer to the Performance Tests in Section IV, Volume 2, of the Operating and Service
Manual. Perform the Performance Test with the same title as the Operation Verification
test. If the instrument does not pass the Performance Test, refer to Adjustments in Section
V. Perform all Adjustment procedures related to the function which did not pass, then per-
form the Performance Test again. If the instrument still does not pass, refer to Section VIII
and Section [X, Volumes 3 and 4, of the Operating and Service Manual for troubleshooting
information to correct the malfunction.
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8566A SPECTRUM ANALYZER OPERATION VERIFICATION

1. INTRODUCTION

2, FElectrical operation of the HP 8566A Spec-
trum Analyzer is checked using a semi-automatic
test procedure contained on a magnetic tape car-
tridge. Additional tapes may be ordered through
yvour nearest HP office by ordering HP Part No.
083566-60002, which includes this operating in-
formation manual.

3. This test procedure is intended to check opera-
tion of the instrument’s main functions. It is not
intended to check all of the specifications of the in-
strument. A complete list of functions checked is
contained in Table I along with the equipment re-
quired to perform each of the tests. Approximate
time to perform all tests (Test Number 0) is 45
minutes, A more detailed test of instrument
specifications may be performed by referring to
the Performance Tests in Section IV of the
Operating and Service Manual.

4. Amnnotated program Hstings for the individual
tests contained in the program are shown in
Figures 5 through 15. At the end of each of the
listings is a check sum number. This number is a
code representing the sum of the key strokes in-
volved in each page of the program. If, after
listing your program, the check sum numbers on
your listing differ from those contained in this
listing, vou have different Operation Verification
Program than the one illustrated here. Table 2 is a
listing of the program contents indicating where on
the tape each portion of the program is located.

5. EQUIPMENT REQUIRED

6. In addition to the test equipment listed in
Table 1, an HP 9825A Desk Top Computer, HP
98210A String-Advanced Programming Plug-In,
HP 98216A Plotter-General [I/O-Extended 1/0
Plug-In, and an HP 98034A HP-IB Interface are
needed for performing the Operation Verification
Program. The HP 98668 or 9871 A Printer and HP
98032A 16-Bit Interface are optional for added
cenvenience.

7. A permanent record of test results may be ob-
tained by use of either the HP 98668 or 9871A
Printer. Test results are printed during the test thus
providing a permanent record for comparison in
future testing. It must be noted, however, that a
change in data values for each test is to be expected
over a period of time and that Hewlett-Packard
warrants the specification range and not the
repeatability of the data for any given specifica-
tion.

8. If an external printer is not used, either
S“PASSEDR” or “Out of Tolerance™ is printed on
the HP 9825A Internal Strip Printer. Refer to
Paragraph 39 for instructions concerning action to
be taken if printed results indicate “‘Out of
Tolerance™.

9. PROCEDURE
10. Equipment Connections

I1. Set the select code dial on the HP 98034A
HP-IB Interface to 7 and install in the HP 9823A
Desk Top Computer and connect the cable on the
Interface to the HP B3566A rear-panel HP-IB con-
nector, Al3J1. The HP-IB address of the HP
8566A must be set to 18 for operation of this pro-
gram. Refer to Paragraph 2-14 in Section II of the
Operating and Service Manual for information on
setting the address. If it is necessary to use an ad-
dress other than I8, refer to Paragraph 19 in this
booklet. If using an HP 98668 or 9871 A Printer,
connect it to the HP 9825A through the HP
98032A 16-Bit Interface with the select code dial
set to 6. Do not connect any other instrument to
the HP-I1B cable af this time.

NOTE

if any instrument is connected to
the HP-IB cable is not energized, the
Bus is held LOW and no data
transfer can take place on the Bus.



Table 1. Tests Performed With Equipment Required and HP-IB Addresses

Test Na. Tast Title Equipmant Required Address*
0 All Tests All Equipment Listed
1 IF Gain Uncertainty HP 3330B or 3335A** (Synthesizer) 04
2 Scale Fidelity {log) HP 33308 or 3335A** (Synthesizer) 04
3 Scale Fidelity (linear) HP 3330B or 3335A%* (Synthesizer) 04
4 Log Scale Switching Uncertainty HP 3330B or 3335A%* (Synthesizer) 04
3 Frequency Span Accuracy HP 33308 or 3335A%* (Synthesizer) 04
6 Line Related Sidebands HP 33308 or 3335A%% (Synthesizer) 04
7 Resolution Bandwidths None
8 SWEEP + TUNE QUT Accuracy HP 3455A (DVM) 22
9 Average Noise Level HP 11593A (5042 Load) None
10 Gain Compression HP 8620C, OPT.011/86222A/B (Sweeper) 06
HP 436A, OPT. 022/8481A (Power Meter) 13
HP 11667 A-C16 (Power Splitter) None
11 Frequency Response HP 3330B or 3335A%** (Synthesizer) 04
HP 8620C, OPT. 011/86290A/B-HO8/86222A/B 06
{Sweeper) 13
HP 436A, OPT. 022/8481A (Power Meter) None
HP 11667A-C16 (Power Splitter) None
HP 84918, OPT. 010 {10 dB Attenuator)
* If use of different addresses is desired, refer to Paragraph 19.
**If a 3330B Option 005 is used, a2 10 dB attenuator must be attached to its output.

12. Equipment Warm-Up

13. Turn the HP 8566A LINE power ON and al-
iow for a l-hour warm-up. Also turn on all other
equipment to be used and allow sufficient warm-up
time as indicated in the Operating and Service
manuals for that equipment. After specified warm-
up time, turn HP 9825A power OFF.

14. Tape Cartridge Loading

15. Insert the Operation Verification Program
tape cartridge into the HP 9825A Desk Top Com-
puter. Refer to the HP 9825A Operating and Pro-
gramming manual for instructions on loading the
cartridge. Turn the HP 9825A LINE switch ON,

2

16. PROGRAM OPERATION
17. Equipment Required

18. The test equipment with the model numbers

required to perform all of the tests contained in the

program is listed on the HP 9825A Strip Printer

and the operator is instructed to press the
key when ready.

19. HP.IB Addresses

20. The HP-IB addresses of the equipment used
by the program are listed on the strip printer and
the operator is instructed to press the

key when the HP 98034A HP-IB In-



terface has been connected to the HP 85606A. If
HP-1B addresses other than those specified are
used, it is necessary fo change the program to
accommodate the different addresses. The program
may be changed at this time by keying in, on the
HP 98254, (o) (@) (s ) (EX€GUTE) . Line 5 of the
program (FILE Q) is now visible on the HP 9825A
display. This line reads as follows:

5. “dev:dev “‘sa”, 718, “os¢”’, 704, “mtr”, 713,
“dvm™, 722 “swp”, 706

The address for the HP 8566A (sa) is 18, for the
HP 3330B or 3335A (osc) is 04, for the HP 436A
(mtr) is 13, for the HP 3455A (dvm) is 22, and for
the HP 8620C (swp) is 06. The 7 preceding each of
the instrument addresses is the select code for the
HP 98034A HP-IB Interface. Refer to Remote
Operation in Section 111 (Page 1.4, Addressing the

. Spectrum Analyzer) for more detailed explanation

of HP-1B addressing.

21. Refer to Table 2-1 in the Operating and Ser-

~vice Manual for list of available HP-IB addresses.

Paragraph 2-14 provides instructions for changing
the HP-IB address of the HP 8566A. Refer to
Operating and Service manuals for the HP 33308
or 3335A, HP 436A, HP 3455A, and HP 8620C
for instructions on selecting or changing the HP-
IB addresses of those instruments. It is important
to note that each instrument connected on the
HP-IB bus must have a different HP-IB address.

22. Once the desired HP-IB address has been
selected on each of the instruments, these numbers
can be entered into the Operation Verification
Program, replacing those presently there. Locate
the decimal equivalent of the selected HP-IB ad-
dress in Table 2-1; this is the number to be entered
into the program.

23. To change the addresses in the program,
press the CHARACTER (=] key on the HP
9825A and hold it down until the cursor on the HP
9825A display is directly over the character to be
replaced. (Refer to HP 9825A Operating and Pro-
gramming manual for details on use of the editing
keys.) Press the number keys corresponding to the

HP-IB address selected. If more than one of the
addresses is to be changed, press (] or (»=] to
place the cursor over the next characters to be
replaced.

24. After all desired changés" have been made,
press i srose . The new addresses are now
entered into the program stored in the HP 9825A
memory and will remain until the HP 9825A is
turned OFF or is pressed. The tape cartridge
itself has not been changed, and should not be,
therefore, it is necessary to perform this change
gach time the Operation Verification Program is
used. To continue with the Operation Verification
Program, press on the HP 9825A. No further
operating of the controller is necessary; all further
inputs are made from the front panel of the
HP 8566A Spectrum Analyzer. All instructions
for proper operation of the program are indicated
on the HP 8566A CRT display.

25. Instructions

26. If an external printer is used, the display on
the HP 8566A CRT asks the operator if instruc-
tions are desired. These instructions include
general information for the program, required test
equipment and a list of the tests which may be per-
formed. If a YES response is entered, these in-
structions are printed on either the HP 9866B or
9871 A Printer. (HP 98032A 16-Bit Interface must
be set to select code 6.) If an external printer is not
used, the CRT display refers the operator to this
manual supplement for instructions.

If an external printer is not used, the operator is
asked if he desires the test data to be displayed on
the 8566A CRT. If a YES response is entered, the
address for the 8366A is substituted for the exter-
nal printer select code and all test data is labeled on
the 8566A CRT instead of on the external printer.
Serial number and date information described in
the next paragraph is bypassed in this mode of
operation.



27. Serial Number and Date Information

28. The next display asks the operator if serial
number and date information of the instrument to
be tested is desired as part of the test record to be
printed on the external printer or the HP 9825A
Strip Printer. If a NO response is entiered, the in-
structions for the entry of this information are not
displayed. If a YES response is entered, the next
five displays ask the operator to enter the serial
number data for each of the instrument sections
and the current date for the test record.

29. Pre-Adjustment Routine

30. The next two displays are equipment setup
diagrams for amplitude and frequency calibration
of the HP 83566A. These adjustment routines are
contained in the internal firmware of the instru-
ment and can be accessed by keying in @
for amplitude calibration and [ for fre-
quency calibration. These routines are described in
more detail in Section III. The next two displays
ask the operator to perform the adjustments by ad-
justing the front panel AMPTD CAL and FREQ
ZERO controls to set the CRT trace to designated
levels on the CRT. Amplitude and frequency
calibration must be within specified limits before
program will advance. The 8566A then performs

the internal calibration routine, [swr .

31. Test Listing

32. The next display is a complete listing, ‘“Test
Select’’, of the tests contained in the Opération
Verification Program. This list is also contained in
Table 1 along with the equipment required for
each test.

33. Test Se&ection

34. All tests. All tests can be performed as
one continuous test by entering @ & 1 on the
HP 8566A keyboard as indicated by?ﬁé}instru&
tions on the CRT dispiay., This test requires ap-
proximately 45 minutes for completion.
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35. Single Tests. Individual functions may be
checked by entering the indicated test number.
These tests may be performed once or repetitively
as desired, by terminating the entry with the pro-
per key as stated in the instructions on the CRT
display. The | # . key is used to perform a fest
once. When the test is completed, the external
printer (if used) prints the specifications of the
function tested and the test results obtained. If the
results obtained are out of tolerance, a double
asterisk {**) is placed next to the recorded data
which is out of tolerance. If not using an external
printer, either “PASSED” or “‘Out of Tolerance”’
plus the data measured is printed on the HP 9825A
Desk Top Computer Strip Printer. For an explana-
tion of the data as it is printed on the strip printer,
refer to Figures 5 through 15. The CRT display
returns to the test listing and a YES or NO indica-
tion is displaved adjacent to the test performed in-
dicating that the instrument either “‘PASSED’’ the
test or part of the data obtained was “‘Cut of
Tolerance®.

36. Repetitive Testing. Any test may be per-
formed repetitively by terminating the test number
entry with the | 'w | key. When the test is com-

pleted, the external printer (if used) prints the data
the same as for a single test and then the test is im-
mediately performed again. Each time the test is
completed, the test results are printed. To stop
(abort) this repetitive test loop it is necessary to
press the |- | key The test loop is stopped and, at
the end of the test currently being performed, the
CRT display returns to the test listing, If an HP
external printer is not used, ‘‘PASSED’ or “‘Out
of Tolerance” plus the data measured is printed on

the HP 9823 A Strip Printer at the end of each test,

37. Eguipment Connections

38. At the beginning of each test being perform-
ed, the CRT display indicates the equipment con-
nections necessary for the performance of the test.
After the equipment is connected as shown and the
test continued as instructed, no further operator
assistance is required. The test or tests are per-
formed automatically and results printed until
testing is complete or aborted by operator.



39. Test Resulis

40G. If the printed test results indicate an out of
tolerance indication for any test performed by the
Operation Verification Program, refer to Section
IV in Volume 2 of the Operating and Service
Manual, Perform the Performance Test in section
1V with the same title as the Operation Verifica-

tion test, If the instrument does not pass the Per-
formance Test, refer to Adjustments in Section V.
Perform alli Adjustments related to the function
which did not pass, then perform the Performance
Test again. If the instrument still does not pass,
refer to Section VIII and Section IX for
troubleshooting information to correct the
malfunction.

NOTE
The validity of the measurements in the Operation Verification program
are based in part on the accuracy of the test equipment used to perform
the test. Therefore, proper calibration of the test equipment must be
verified before instrument operation can be checked using the Operation

Verification Program.

NCTE

Microwave measurement uncertainties may cause the Operation
Verification program to indicate an instrument specification is out of
tolerance even though the Performance Test in Section IV indicates it to
be within tolerance. in this event, the Performance Test data is to be con-

siderd more valid.

It is recommended that a working copy of this tape be made and the
master stored in a safe location. This can be done by loading and running

NOTE

the tape copy program located on Track 0, File 16, of this tape.

Table 2. Tape Program Organization { Track §)

Tast File o Program File
No. No. Description Size Size
— G Operating Instructions 4830 5500
e I8 Program Driver 6786 10000
1 2 IF Gain Uncertainty 2662 5000
2 3 Scale Fidelity (log) 2804 5000
3 4 Scale Fidelity {(linear) 1658 5000
4 3 Log Scale Switching Uncertainty 1698 5000
3 ) Frequency Span Accuracy 2964 5000
6 7 Line Rejated Sidebands 2302 5000
7 8 Resclution Bandwidths 4114 5000
8 9 SWEEP + TUNE QUT Accuracy 1988 5000
9 10 Average Noise Level 2544 5000

10 11 Gain Compression 3628 5000

11 12 Frequency Response (Selection) 3056 5000

11 13 Frequency Response (Measurement) 1756 5000

11 14 Frequency Response (Print Qut) 1320 5000
- 15 Pre-cal Routine 1366 5000
- 16 Tape Copy Program 702 5000
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0: "B566A OPERATION VERIFICATION PROGRAM TURN ON INSTRUCTIONS"
1: "REV A: t0£f0: 791002":
2: * Copyright by Hewlett-Packard OCTOBER 1979%:
3: "§#1V:
4: on err "error"
5: "dev":dev "sza",718+Z,"osc",704, *mer®,713,"dvm", 722, "swp” , 706
63 dim A[101;6+P;if f£flyg9;:ret
T "42%:
8: prt B566A" " OPERATION", ™ VERIFICATION";;spc ;spc
9: prt " REQU IRED",* TEST","  EQUIPMENT";spc ;spc
10: prt "SYNTHESIZER---"," HP33308B or"," 3335A"%;spcC
1i: prt “SWEEP","OSCILLATOR---"," HP8620C Opt011l";spc
12: prt "RF PLUG-INS--- HP86222A/B and”
13: prt * HPB6290A/B or HP86290A/B-H08" ; spC
14: spc ;prt "POWER METER---"," HP436A Opt.022";spc
15: prt "POWER SENSOR---"," HP848lA";spc
16: prt “DIGITAL®, "VOLTMETER-~~"," HP3455A";spC
17: prt "POWER SPLITTER-- HPL1667A"%;spC
18: prt "50 OHM LOAD--- HPL1593A";spc ;sSpC
19: prt "READY ?222"," Press Continue“;spc ;spc ;stp
20: "#3",
21: prt "The following","SELECT CODES andADDRESSES are","used in
22: prt "program. Check the Operating"
23: prt "and Service","manual for each instrument for"
24: prt "instructions on setting the","proper select”
25: prt "code or address.";spc ;spc
26: spc ;prt "HP98034A HP-IBR" ,"INTERFACE", "SELECT CODE "
27: spc ;prt "HPY9866A/B,9871A Printer","SELECT CODE 6";spc
28 : prt "HPES566A", "SPECTRUM® ,"ANALYZER", " ADDRESS 18"
29: spc j;prt "HP3330B or 3335A", "SYNTHESIZER"," ADDRESS 04"
30: spe 3;prt "HPBE20C","SWEEP OSCILLATOR", " ADDRESS (06"
31 spc :prt "HP436A"," POWER METERY, " ADDRESS 13";spc
32; prt "up3455A° , "DIGITALY, "VOLTMETER", ¥ ADDRESS 22"
33: spc :prt "READY ???"," Press Continue";spc ;spc ;stp
34: “44";
35: dsp "See 8566A display instructions®
36: Wwrt "sa","IP KSi EM A4 KSm XSo D3 DpT@"
37: if rds(P)=0;9gsb "manual”
38: if flg3 or P>15;gto +13; if P>15;gto "start”
39: "§5":
40: wrt "sa","PUPALOO, 358LBDO ¥YOU NEED OPERATING INSTRUCTIONS 7"
41: wrt "sa",""
472 wrt "sa","“
43: wrt "sa"," Yes PUSH GHz KEY on 8566A"
44 ; wrt "sa",""
45: wrt "sa"," No PUSH Hz KEY on 8566AQ"
46: gsb "wait®
47: wait 500;if D=le%;trk 1;1idp 0
48: if D#l;gto -8
49; if D=0;sfqg 9;gsb “dev"

thisg”

Figure 2. File (0, Annotated Listing (1 of 6)




#1

Sets device select codes and addresses to be used in the Operation Verification program for equipment
used.

#2

Outputs to HP 9825A strip printer test equipment required for Operation Verification.

#3

Outputs to HP 9825A strip printer device select codes and addresses necessary for operation of the
program.

#4

Displays message on controller display to refer operator to analyzer CRT for further instructions and
checks for the presence of an external printer. The variable P represents the select code of the external
printer.

#5

Labels on analyzer CRT instructions to operator for obtaining operating instructions, if desired. Will
load and run File 0, Track 1 if instructions are requested. Flag 9 is set to indicate the return from
printing of instructions.

Figure 2. File §, Annotated Listing (2 of 6}




"#6“ e
wrt "sa", "EMPUPA32, 320LBDO YOU WANT SERIAL NUMBER AND DATE Y
wrt "sa"," INFORMATION PRINTED ON TEST RECORD"
wrt Iisan'ﬂll

wrt "sa"," YES push GHz KEY"

wrt "Sa“ . "

wrt “sa"," NO push Hz Kgy@"

gsb "wait®

if D<le8:;gto -7:if D=l;gto “start"
!l#‘]ﬂ .

wrt "sa","EMPUPA96,550LBenter 8566 serial number?@®
wtb "sa","PUPAY6,520LB",17," {IF-DISPLAY SECTION)",18,3
wrt "sa","PUPA96,480LB (enter last 5 digits only)e@"
wrt "sa","PUPA96,450LB (for example: enter - 123Hz)g@"
wrt "sa","PUPA96,100LBTo CONTINUE, push Hza"
gsb "entry"
gsb “wait"
D+A[1l];if D>9999%;gto ~7
|l#8ll:
wrt "sa","EMPUPA96,550LBenter 8566 serial number?@”
wth "sa","PUPA96,520LB",17," {RF SECTION)",18.3
wrt "sa","PUPA96,480LB (enter last 5 digits only)@®
wrt "sa","PUPAY96,450LB (for example: enter - 456Bz)@"
wrt "sa","PUPA96,100LBTo CONTINUE, push Hz@"
gsb "entry"
gsh "wait"®
D+A[2);:if D>99999%:gto -7

wtb "sa","EM PUPAY96,500LBenter month ",17," (number)®,18,3
wrt "sa","PUPAY96,100LBTo CONTINUE, push Hz@"
gsh "engry”
asb "waxé“
p+Af3]:1f D>12 or D<l;gto -4
"§10":
wtb "sa","EMPUPA96,500PDLBenter *,17,%day ®* . 18,%0of the month",3
wrt "sa","PUPA96,1l00LBTo CONTINUE, push Hz@"
gsb "entry"
gsb "wait"
D+A[4];:1if D>31 or D<1;gto -4
“$11":
wtb "sa","EMPUPAS6,500PDLBenter “,17,"year®,18,3
wrt "sa","PUPAY6,100LBTo CONTINUE, push Hz@"
gsb "entry®
gsb "wait”
D»A[5];if D<1900 or D>2000;D+1900+A[5};if D>2000;gto -4
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#6

Labels on analyzer CRT instructions to operator for printing serial numbers and date on test record,
if desired.

#7

Instructs operator to enter serial number of IF-Display Section being tested. Returns value entered
(D) into A[1].

#8

Instructs operator to enter serial number of RF Section being tested. Returns value entered (D) into
Al2].

#9

Instructs operator to enter month for test date. Returns value entered (D) into A[31.

#10

Instructs operator to enter day for test date. Returns value entered (D) into A[4}.

#11

Instructs operator to enter year for test date. Returns value entered (D} into A[5].

Figure 2. File §, Annotated Listing (4 of 6)
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95: "#12%:
96 if not filg3;gto +7
97: o) ok S 8566A OPERATION VERIFICATION ©
98 3 fmt 1,/,2f22,0,f4,0,/:wrt 16.1,%Date:",A[3],*/", Al4],"/",A[5]
99 : fmt 1l,c,f25.0;wrt 16.1,"I.F.~Display®;wrt 16,1," serial no.",A[l]
100: fmt 1,c,f25.0;wrt 16.1,"R.F. Section";wrt 16.1," serial no.",A[2]
101: fmt 6,16"_",2/;wrt 16.6;gto +9
102: "“§13": '
103: fmt 2,2/,21lx,c;wrt P+,2  "***8566A OPERATION VERIFICATION DATA*#*"
104 - fmt 3,2/,7x,c,41lx,ciwrt P+,3,"Serial Numbers :¥,"Date :"
105: fmt 1,9%,f25.0,c,30%x,2f22.0,£4.0
106 wrt P+.1,A[1},"(IF-DISPLAY SECTION)",A[3],"/",A[4],"*/",A[5]
107: fmt 7,9%,fz25.0,c;fmt 8,/,10x,60"-",/
168 wrt P+.7,A12),%(RF SECTION)";wrt P+.8
109: "#14%:
110: "start®:
111: wrt "sa®,"D3 PUPA3Z,600LB8566A OPERATION VERIFICATION PROGRAME"
112: wrt "sa","PUPA48,350LB"
113: wth "sa®,17,." LOADING PRE-TEST ADJUSTMENT ROUTINE",18,3
114: 1af 1,7.,7
115: #$15%: :
116: "wait":eir 7,0;wrt "sa"“,"RIR4EE"
117: if bit(l,rds("sa"))4l; imp 0
118: wrt "sa*,"0OA%:red "sa",D;wrt “sa","EMKSiEM";ret
119: "$16":
120: “entry“:wtb "sa","DWwl035,3009,DA3009,D3PUPALG,400LB “,3;ret
121: "$17%:
122: "manual":
123: wrt "sa","EMPUPA16,450LBA Printer is not connected to system,for”
124: wret “sa","Operating Instructions please refer to"
125: wrt "sa","vVOL, I, Section II of the Operating and”
126 wrt "sa®,"Service manuel,®
127: wrt "sa®,"";wrt "sa","If you want test data to be shown®
128: wrt "sa","on 8566A display press, MHz key.,"
129: wrt "sa®*,"If not press, Hz key.@"
130: gsb “"wait®
131: sfg 3;if D=le6;cfg 3;Z+P
132: ret
133: "error:on err "error"®
134: if rom=71 and ern=9;gto 7
135: dsp " ERROR CHECK SETUP !!!!1!";gto 7;stp
*1BEZE
¥,5119
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#12

Prints serial numbers and date on HP 9825A strip printer if Flag 3, indicating no external printer, is
set.

#13

Prints serial numbers and date on HP 98668 or 9871A Printer, if used.

#14

Labels on CRT that Operation Verification has begun by loading the pre-test routine. Loads File 1
starting at Line 7 and continues running program at Line 7.

#15

Enables analyzer keyboard, allowing operator entry. Entry is stored in variable D.

#16

Moves ‘entry’ label on CRT from active function region to center left of CRT,

#17

Refers operator to Operating and Service Manual for instructions if printer is not used. Allows
operator to select the HP 8566A display as the external printer if an HP 9866B or HP 9871A is not
connected. The ‘error’ subroutine prevents program from stopping if an error occurs.

Figure 2. File (), Annotated Listing (6 of 6)
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0: "8566A OPERATION VERIFICATION DRIVER PROGRAM":

l: "e0fl: 790831%:

2: "§1%:

3: dim B[5,12},D(2,271,%{12);1if P=0;6+P

4 on err "error";if rds(P)=0 and not £1lg3;2+P

5: "pre-cal®:1df 15,206,206

6: "§2":

7: "test select™:

B: if flgS:rd+l+ré;gto +9

9. if flgé;gto 206
10: wrt "sa","EM KSi EM KSm KSo A4";wait 50
11: cll ‘menu’
12: wrt "sa","DAl1024,DW1090";eir 7,0
13: wrt "sa","R1R4EE"

14 if bit{(l,rds(¥sa"))}#l;3mp O
15: wrt "sa","OA";red "sa",D;gto 206;if Dird or r4=0:D+r4;gto +1
16: if rd4>999;8fg 6;r4/leldsrd

17: if r4a>ll;cfqg 5,6;gto -7
18: 0+X[r4+l];if rd=0;sfg 5;1-rd
19: fmt 9,¢,b,c,£2.0,b,b,cC

20: wrt "sa.9","DAl566LB", 17, "LOADING TEST “".r4,18,3,"HD"
21: 14f rd4+1,206,206

22: "43%:
23: "menu”:
24 wrt "sa","pal024,PS,D3PUPA208,640,LB8566A Test Listing "
25: wrt "sa",* "

26: wrt "sa"," OK No,. TEST 0K No. TEST *
27: wrt "sa"," 0. All Tests 6. Line Related "
28 wrt "sa*," 1. IF Gains 7. Resolution BW "
29: wrt "sa"," 2. Log Fidelity 8, Sweep + Tune "
30: wrt "sa"," 3. Lin. Fidelity 9. Average Noise "
31: wrt "sa"," 4, Log Switching 10. Gain Compres. "
32: wrt "sa"," 5. Freqg. Spans 11. Freg. Resp. "
33 wrt "S&","";Wft "sa“,"";wrt "sa","";wrt ﬂsa“'llll
34: wtb "sa"," Enter Test Number on 8566A DATA KEYBOARD",10,13
35;: wrt "sa",""

36: wrt "sa"," To run Test once, PUSH Hz KEY"

37: wrt "sa"," To run Test repetitively, PUSH KHz KEY"
38: wrt "sa",""

39: wtb "sa"," To ABORT a repetitive Test,PUSH MHz KEY",3
40: wtbh "sa","PUPA224,320LB",18," #.18,3
4): wtb "sa","DW1035,3009,DA3009,D3PUPALG,320LB",3
42 "§4°%:
43 for I=0 to 5;if I=0;jmp 3
44; 121+M;101+0; 115+N;if X[I+11>1;110+M;111+0;32+N
45 if X[I+1}>0;wrt "sa" ,"DA",1103+471,"DW" ,M,0,N
46: 121+M; 101+0; 115+N;if X[I+7]>1;110+M;111+0;32+N
47 if X[I+7]1>0;wrt “ga®, "DA",1125+471,"DW"  M,0,N
48 next I;ret

Figure 3. File 1, Annotated Listing {1 of 10)




#1

Performs operator-assisted amplitude and frequency calibration of analyzer. Actual adjustment
routines are located on Track 0, File 15 and will be loaded starting at Line 206. (Line 206 is the last
line in the running program.)

#2
Lists available tests on CRT and loads proper file to perform test selected by operator. Actual test

listing is not contained in subprogram ‘menu’ (Group #3). Flag 5 is set if all tests (Test No. 0) are
selected. Flag 6 is set if repetitive testing is selected. '

#3

Labels on CRT list of tests and instructions for selection.

#4

Determines the ‘yes’ or ‘no’ indication to be displayed on CRT test listing and places in memory the
octal equivalent of characters to be displayed: 121 =y, 101 = e, 115 = 5, 110 = n, I1]1 = 0, and 32
= bhlank., If test has not been run, area under label ‘OK’ is left blank and X[*] equals 0. If test has
been run, X[*] equals 1 if test passed and 2 if it did not pass.

Figure 3. File 1, Annotated Listing (2 of 10}
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49 ¢

58:
59:
60:
61:
62:
63:
64
65:
66:
67
68:

69:
70:
71:
72:
73:
74
75:
76:
17:
78
79:
80:
81:
82

83:
84:

85:
86:
87:
88:

H#SII:
ﬂp/fI!:
if £1g5 and r4<ll or £flg6 or flgl3:ret
if P<l5;fmt 8,/,80" *,3/;wrt P+.8
if max(X[*)1)>1:sfg T:if not flgh and X[ré+11<2;cfg 1
if flgl;jmp 4
fmt 5,15" %%, ¢, 15"*":if P>15;:fmt 5,5%*" ¢, 5"*"
wrt P+,.5," 8566A HAS PASSED THE OPERATION VERIFICATION TEST "
wrt Prret

wrt P,"*¥* A MEASUREMENT IS QUT OF TOLERANCE IN THE FOLLOWING®

wrt P," OPERATION VERIFICATION TEST(S). THE ERROR IS INDICATED BY"
wrt P, " DOUBLE ASTERISK(**) IN THE TEST RECORD®;wrt P;if P>15;ret
wrt P," REFER TO THE OPERATING AND SERVICE MANUAL SECTION IV "

wth P, " TABLE 4-1 FOR PARAGRAPH NUMBER OF "
wEt P,"PERFORMABNCE TEST(S):";wrt P;cfg 1
if not £1g5; jmp réd+4
for 1I=1 to 11
if X[1+11<=1l;:next I:ret
gsb "end®;imp I+1
Yend®:wrt Pynext I;ret

wrt P, " 1. IF GAIN UNCERTAINTY":ret
wrt P, " 2. SCALE FIDELITY {log)";ret
wrt P," 3. SCALE FIDELITY {(linear}";ret
wrt P," 4., LOG SCALE SWITCHING UNCERTAINTY";ret
wrt P, " 5. FREQUENCY SPAN ACCURACY";ret
wet P, 6. LINE RELATED SIDEBANDS";:;ret
wrt P," 7. RESOLUTION BANDWIDTHS";ret
wrt P, 8. SWEEP + TUNE OUT ACCURACY";ret
wrt P, " 9, AVERAGE NQISE LEVEL";ret
wrt P," 10. GAIN COMPRESSION";ret
wrt P," 11. FREQUENCY RESPONSE";ret
II#GH:
"error®:on err "error®;if rds(P)#32;gto +4
wtb "sa®,"EM D3 PUPAl176,352LB",17,"PRINTER IS OUT OF PAPER,",18
wth "sa",10,10,13," LOAD PAPER AND PRESS 98257 ""CONTINUE"" KEY"
wtb “"sa",10,13,3;:beep;gto "print out®;stp

fmt l,c,£2.0,/,¢c,£2.0;wrt 16.1,"ERRORE" ,ern, "LINE#",erl

prt "READY??... press CONTINUE®;spc ;spcC

beep;dsp "HP-IB ERROR; CHECK TEST SET-UP";wait 150;beep;stp
gto “test select”

16
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#5

Prints ‘passed’ message on HP 9866B or HP 9871A Printer if measured values were within specifica-
tion. If measured values were not within specification, an ‘out of tolerance’ message is printed, the
operator is referred to the Operating and Service Manual, and the titles of tests that did not pass are
printed,

#6

Iabels on analyzer CRT or controller display the error encountered and instructions for correcting
errofr.

Figure 3. File 1, Annotated Listing (4 of 10)
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BY9:
90:
91:
92:
93:
94
95
96
97:
98:
9g:
100:

101:
102:
103:
104:
105:
106:
107:
108:
109:
110:

111:
112:
113:
114:
115:
116:
117:
118:
119:
120;

121:
122:
123:
124:
125¢
126:
127:
128:
129:
130
131:
132
133:
134:
135;:

TET"

"ana":
wrt
fmt

"sa","EM KSi EM A4 KSo KSm DT@ D3
i,¢,b,c,£2.0,b,c

if rd40;wrt "sa.l”,"PUPA224,32LB",17,"Test Number ",r4,18,"@"
if rd440;wrt “"sa","PUPALQOD,64LBTo SELECT ANCOTHER TEST, push MHz@"®

wrt
wrt
wrt
wrt
wrt
wrt

"#8“ :

!lcblll=
gsb
wrt
wrt
wrt
wrt
wrt
wrt
ret

"§9":

"load":
gsb
wrt
wrt
wthb
wrt
wrt
wrt
ret

3 1 R
Ilsynll :
gsb
wrt
wrt
wrt
wrt
wrt
wtb
wrt
wrt
wrt
wth
gsb
ret

"sa","PUPALOO, 100LBTo CONTINUE, push Hz@"
"gsa","D2PUPA550,650PDPR 0,300,400,0,0,~300,-400,0"
*sa","pulo,155pD0,130,140,0,0,-130,-140,0"
*sa","py~10,-10PD400,0PU-388,-120PD380, 0"
*sa","pPU-20,-15pPD0,0PU-40,0PDO,GPU-20, 0PDO,0"
"sa","D3PUPA480,500LBB566ABD2ZPUPAS550,650 ™ ret

llanaﬂ

“sa®","PUPR310,10PD0,-50,60,0,0,50PU5,-5"
"sa","pPpl0,~80PU~-80,80PD-50,-40"
"sa","D3PUPA616,368LBRFEPUPA6LE,336LBINPUTA"
"sa","PUPAS04,400LBCAL@PUPA456,368LEOUTPUTE"

"sa", "PUPA96, 208LBCONNECT BNC CABLE FROM CAL OUTPUTE"
"ga%,"PUPA96,176PDLBTO RF INPUT €@DW1044";gsb "wait”

flanaﬂ

*"sa","D2PUPR360,10PD20,0,0,-10,-5,0,0,-15,5,0"
"sa","0,-20,-20,0,0,20,5,0,0,15,-5,0,0,10"
"sa","Pud,-30PD-80,-40D3PUPAS20,400LB50", 250, "
"sa", "PUPAS20,368LBLoade"

“sa" ,"PUPAS6, 300LBCONNECT 50 ohm LOAD TQ RF INPUT @"
"sa","DWl044";gsb "wait"

*ana"

"sa", "PUPR-50,~-100pPD0O,200,-400,0,0,-2006,400,0P0-400,160PD400,0"

"ga®,"PU-15,-130PDG ,0P0-5,~5PD~150-80PUL55,85"
"sa","PD440,0,0,80PU5,~-5PD40,-80PU~420,290"
"sa","pPD-400,0,0,-115pP025,0P00,70,375,0¢,PU0,-170"
"ga®,"D3IPUPALT6,568LBHP-IB CABLEE"

"gsa®,"PUPALG60, 304LBOUTPUT@PAPULG0, 272LB (50 ", 250,%) 86"
"sa", "PUPA160,432LB3330B/0PUPALG0,400LB3335A8"

"sa", "PUPR632, 368LBRFEPUPASE4, 336LBINPUTE"

"sa®,"PUPA96, 208LBCONNECT SYNTHESIZER TO B566A AS SHOWN"
"sa",3,"bDW1044";gsb "wait"

"syn 2";if D>1l;ret

Figure 3. File 1, Annotated Listing (5 of 10)




#7

Draws HP 8566A Spectrum Analyzer on CRT and labels test instructions.

#8

Draws on CRT the cable from analyzer CAL OUTPUT to RF INPUT; labels instructions,

#9

Draws on CRT the 50-ohm load connected to analyzer input; labels instructions.

#10

Draws on CRT the automatic synthesizer connected to analyzer; labels instructions.

Figure 3. File I, Annotated Listing (6 of 10)
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136: “"$11":
137: "wait®:if flg5:beep;wait 150;:beep

138: eir 7,0;wrt "sa" ,"RLR4EE" ;wait 50
139: if bit(l,rds({"sa") )=0;imp -1
140: wrt "sa®,"0A";red "sa",D;wrt "sa", "EMKSiEM";ret

141: "#12":
142: "entry":wtb "sa",“DWL035,3009,0a3009,03PUPALG, 400LB

143: "§13%:
144: "synthesizer™:

145;: pl*leb+pl

l46: if not flg8;gto +6

147: fmt 2,fz.2,¢c,f2.2;fmt 3,£z.2

148: if p2<0;wrt “osc.2","F",pl0,"HA",abs (p2},"M"
149: if p2>=Q:wrt "osc.2","F",p0,"HA",p2, "K"
150: if p3#0;wrt "osc.3","AI",abs (p3),"M"

151: wait 200;ret

152: conv 46,58:fmt 2,fz.2;¢,fz.2:fmt 3,fz.2
153: if p2<0;wrt "osc.2","7L%,p0,"=N",abs (p2),"<"
.1.543 j..f pZ)ZO;th “OSC. 2“7 "HL“ ;pOp"=N" ipzy”:“
155:. if p340;wrt “osc,3%,"0%,abs({p3), "<*"

156 wait 200;conv ;iret

157: "“#14":
158: "syn up/down™:

159: if not f£lg8:gqto +3

160: if pl=l;wrt "osc","U";:wait 500:ret
161: wrt “"oscY,"D¥:walit 500;:ret

162: if pl=l;wrt "osc",”)":;wait 500;ret
163 wrt "osc®," (":wait 500;ret

164: "$15":
165: "top lin":

166 wrt "sa®,"LG TS RLOA":red "sa™,Vv
167: wrt "sa","LN TS RLOA":;red "sa®,B
168: cll “synthesizer”(7.6,V)

169: wrt “sa","M2 TS MA";red "sa".,aA
170: if A>B/1.001 and A<1.001B;ret

171: gsb "top log®;if A>0;V-201log{A/B)+V;gto -3
172: gto -7

",3:ret

Figure 3. File 1, Annotated Listing (7 of 10)




#11

Enables analyzer keyboard and allows entry by operator. This entry is stored in variable D.

#12

Moves ‘entry’ label on CRT from active function region to center left of CRT.

#13

Sets automatic synthesizer frequency, amplitude, and step size as determined by values from test file.
Flag 8 is set if an HP 3335A Frequency Synthesizer is being used.

#14

Steps automatic synthesizer up or down in amplitude the amount specified by the step size set in test
file. Flag 8 is set if an HP 3335A Frequency Synthesizer is being used.

#15

Places signal peak at reference level on analyzer CRT in linear mode of operation. V is the amplitude
to which the automatic synthesizer is to be set. A is the measured linear voltage level. B is the
reference level in linear voltage units.

Figure 3. File 1, Annotated Listing (8 of 10)
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173:
174:
175;:
176:
177:
178:
179:
180:
181:
182:
183:
184:

185:
186:

187:
188:
189:
190:
181:
192:
183
194:

195:
196:
197

198:
*B5147

"#16" :

"top log™:
wrt "sa","Ml LG TS RLOA";red "sa",vV;VsR
cll ‘synthesizer’(7.6,V)
wrt "sa","M2 TS MA“;red “sa",A
if abs {(A-R}<.1l;ret
V- (A-R}+V:gto ~3;if V>13;-10-+V

] #1‘7ﬂ:

*on interrupt":if not f£lg5 and not flgé;ret
oni 7,"interrupt";wrt "sa","DT@R1R4";eir 7
wrt "sa","D3PUPA50, 150LBTO ABORT a repetitive TEST, push MHz"

wrt "sa®"," {wait for end of TEST)@";ret
|l#181l:
"interrupt®:rds("sa")+A;cfg 5,6;iret
“#},9":
"SYH 27,

wrt "osc"," "L10:00?N0:0;"

wrt "osc","F20.0MA0,OM";wait 1000

wrt "sa*,"IP SP20MZ CF15MZ LG5DB TS E1 A4 MF";red "sa",F
if int{F/leb+,5)=20:5fg B;ret

if int(F/le6+.5)%#10;2+D

ret

"g20% .
"gpo®:if £1g5 and P<15; for Z=1 to pl;wrt Prnext 2
ret

22
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#16

Places signal peak at reference level on analyzer CRT in log mode of operation. V is the amplitude to
which the automatic synthesizer is set. A is the measured amplitude level. R is the reference level
amplitude.

#17

Labels on analyzer CRT instructions for aborting a test and enables the interrupt request.

#18

Reads status of analyzer and clears Flags 5 and 6 when program is interrupted by MHz key.

#19

Determines whether HP 3330B Automatic Synthesizer or HP 3335A Frequency Synthesizer is being
used. Sets each to a different frequency, then checks to find which frequency is present. Flag 8 is the
indicator; set = HP 3335A, cleared = HP 3330B.

#20

Spaces between test record listings for all tests (Test No. 0) the required number of spaces for page
formatting.

Figure 3. File I, Annotated Listing (10 of 10)
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PRE-TEST AND ADJUSTMENT ROUTINE
DESCRIPTION:

The CAL QUTPUT signal of the analyzer is checked for its specified output level and then

used to calibrate the amplitude and frequency of the analyzer before testing begins. This is -

done using two routines which are contained in the operating program of the analyzer:
RECALL 8 and RECALL 9. Then the Internal CAL Routine (KSW) is performed.

The first display, shown below, instructs the operator to measure the output level of the
CAL QUTPUT.

436A BESE6A

CAL ﬁ
CUTPUT Tpoweﬁ

Sernsor

CONNECT POWER METER TO CAL GUTPUT
AND VERIFY LEVEL IS —-1i@ddBm + @.3dB.
IF NOT REFER TO SECTION V OF
OPERATING AND SERVICE MANUAL.

Te CONTINUE, push H=z

The next display indicates the equipment setup to perform RECALL 8 and RECALL 9
calibration routines.

BSBE6A
gt h‘
CAL L—Ja
DUTPUT RF
INPUT

CONNECT BNC CDABLE FROM CAL OQUTPUT
TG RF INPUT

To CONTINUE, push Hz

Figure 4. Pre-Test and Adjustment Routine (1 of 3)
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" e

!l#lﬂ :

"PRE~TEST AND ADJUSTMENT ROUTINE":
"t0£15;

790801"% :

“Test set-un to check CAL OQUTPUT amplitude”:gsb "pwr mtr"

"PTest set-un for pre-cal":gsb "cbl®
"amplitude calibration:wrt "sa®,"RC8 EM DTE"

*sa","D3PUPAY96,368LBADJUST ""AMPTD CAL"" FOR A"
"ga"," MARKER AMPLITUDE READING"
"sa", " OF -10.004Bm ",171,"0.02d48",10,13,3

"ga","PUPAY6,96LBTo CONTINUE, pnush Hzeé"

"wait"
"sa","MA":;red "sa",A;if abs(A+l0)>.5;9to -7

"Frequency calibration":wrt "sa","RCY9 EM DT@"

"sa","D3PUPAYE, 368LBADJUST ""FREQ ZERO"" FOR A"

"sa"," MAXIMUM SIGNAL LEVEL ON DISPLAY@"
"sa", "PUPAY6,36LBTo CONTINUE, push Hzg"
"waitﬂ

L} Sa" ’ L] szlr

“test select”

"ana "
"sa","D2PUPR~170,~-30PDG,150,~150,0"
*sa","0,~150,150,0pP00,100PD~150,0"
“sa® ,"pPUlr2,-80PD0O,~180,513,0,0,60"
*sa®","15,0,0,80,-5,0,0,15,~15,0,0,-15,-5,0,0,-80,15,0"
"sa®","PU-~-10,135PD-75,~70"
"sa®","D3PUPAG (0, 3I68LBPower@PUPAG00, 336L.B8Sensor@”
"Sa“,“PUPA472,4OGLBCAL@PUPA424,368LBOUTPUT@"
"sa","PUPALT76,496LBA36ARPUPAZ24,4321LB0R"
“sa®,"PUPAG4, 256LBCONNECT POWER METER TO CAL ouTPUT"
T
r

Ysa"," AND VERIFY LEVEL IS ~10d8Bm ",171," 0.34B.",10,13
"sa"," IF NOT REFER TO SECTION V OF"
Fsa"," OPERATING AND SERVICE MANUAL.",3,10,13;gsb "wait"

0

1

2

3:

4: 11#3":
5

6

7: wrt

8: wrt
9: wth
10: wrt
11: gsb
12: wrt
13: N#4Il:
14:
15: wrt
16: wrt
17: wrt
18: gsb
19: wrt
20: gto
21: "42%:
22: "pwr mtr":
23;

24: asb
25: wrt
26: wrt
27: wrt
28: wrt
291 wrt
30: wrt
31: wrt
32: wrt
33: wrt
34 wtbh
35: wrt
36: wtb
37: ret
*ALTG
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#1

Instructs operator to check CAL OUTPUT level. Actual routine for drawing setup is ‘pwr mtr’
(Group #2).

#2

Draws equipment setup and labels instructions for operator to check CAL OUTPUT level.

#3

Instructs operator to adjust AMPTD CAL for specified CAL OUTPUT signal level on CRT.

#4

Instructs operator to adjust FREQ ZERO for specified indication on CRT.

Figure 4. Pre-Test and Adjustment Routine (3 of 3)
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1. IF GAIN UNCERTAINTY
SPECIFICATION:

0.0dBmto ~55.9dBm; +0.6dB
—56.0dBmto —129.9dBm; +1.0dB

DESCRIPTION:

A signal source of known amplitude is input to the spectrum analyzer and the analyzer is
adjusted for a reference level. The amplitude of the signal peak is measured in .1 dB steps
from —0.1 dBto —1.9dB, in 2 dB steps from — 1.9 dBto —9.9dB, in 10 steps from —10
dBto — 120 dB. -

HP-THB CABLE

8566GA
33388/
3335A
RF
INPUT
CUTPUT
Gg m

CONNECT SYNTHESIZER TO 8538BA AS SHOWN

Te CONTINUE, push H=z
To SELECT ANOTHER TEST, pueh MH=z
Teet Number 1

EQUIPMENT:
Automatic Synthesizer. . ............... HP 3330B or 3335A
PROCEDURE:

1. Select Test No. 1 by keying in| 1 @( f:} if continuous testing is desired) on the
8566A Keyboard.

2. The display shown above will appear on the 8566A CRT. Connect equipment as
shown,

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 5. IF Gain Uncertainty Test (1 of 8)
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s %% g e8 M5 45 43 a4 as

D GO~ OY U el DO

17:
18:
19:.
20:
21:
22:

"IF GAIN UNCERTAINTY":
"t0f2: 790801":

ll#ln s
if flgé and X[21>0;gto +4
gsb "syn"

if D>l;gto =-1;if D=le6;gto "test select";cfg 5,6
nE27.
“test":

wrt "sa","IP CF7.6MZ RBLlKZ "

wrt "sa","$P2Kz VBlOOHZ LG1DB S2 Ts*

cll “synthesizer’ (7.6,-3,0)

wrt "sa","KSI TS E1E2 TS MA";red "sa",A

if A<~9;gto -9

wth *sa","D3PUPA224,592LBIF GAIN UNCERTAINTY",3
cll ‘on interrupt’

gto +8

“$3n:
"measure step”:L-D+L
cll “synthesizer (7.6,L-3)
fmt 2,¢c,f.2,c3wrt "sa. 2", "RL",L,"DM"
wtb "sa®,"TS MA";red "sa",A;if I=l;wrt “sa","M3 M3";ret
A+D[2,I-1):L+D{),I-11;:ret

30
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#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort. D is
returned value from keyboard entry,

#2

Sets analyzer controls to proper setting for test. Verifies that output signal of automatic synthesizer is
present on spectrum analyzer CRT and labels test title on CRT. A is amplitude of signal measured.

#3
The program flow is as follows:

1) Reference level value is established using variables L and D supplied by for/next loops #4,
#5, and #6.

2) Automatic synthesizer output level is set to 3 dB below this established value of L.
3) Spectrum analyzer reference level is set to established value of L.

4) Marker Delta is used to measure the amplitude difference between current signal and first
signal measured.

5) Reference level setting is stored in variable D{1,I— 1] and measured amplitude A is stored in
variable 2,1 -~ 1]; return to for/next loop.

Figure 5. IF Gain Uncertainty Test {3 of 8)
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LK TR
.1+ L .1»D
for I=1 to 11.
if 1=4;.2+D
gsb "measure step”
next I
W#SH:
JleLis2+D
for I=12 to 16
gsb "measure step"
next I
II#GGI:
0+L;10-D
for =17 to 23
if I=23;wrt "sa","VvBloHZ"
gsb "measure step”
next I
HATT
wrt "sa","KSq VBl0OHZ";cll “synthesizer’ (7.6,-23,10)
for 1=24 to 28
L-10+L:wrt "sa®,"RL",L,"DM";cll “syn up/down’{0)
if I=26;wrt "sa”,"VBLOHZ"
wrt *sza®,"Ts MA":red “sa",D{2,1-1)
L+D[1,1~-1]
next I
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#4

In the for/next loop, the spectrum analyzer reference level is stepped in either .1-dB or .2-dB steps
from —.1 dB to — 1.8 dB to measure all .1-dB gain steps. The actual measurements are performed in
‘measure step’ (#3). Variable L is the reference level setting, and variable D is the step size.

#5

In the for/next loop, the spectrum analyzer reference level is stepped in 2-dB steps from —1.9dB to
—9.9 dB to measure all 2-dB gain steps. The actual measurements are performed in ‘measure step’
(#3). Variable L is the reference level setting and variable D is the step size.

#6

In the for/next loop, the spectrum analyzer reference level is stepped in 10-dB steps from ~ 10 dB to
—"70 dB to measure the 10-dB gain steps. The actual measurements are performed in ‘measure step’
(#3). Variable L is the reference level setting, and variabie D is the step size.

#7

The 10-dB gain steps for reference level settings from —80 dB to — 120 are measured by stepping the
spectrum analyzer reference level in 10-dB steps and reducing the automatic synthesizer output level a
corresponding 10 dB. Reference level settings are stored in variable D[1,1— 1] and measured signal
levels are stored in variable D{2,1 —1].

Figure 5. IF Gain Uncertainty Test (5 of 8)
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48: "#8%:
49: "print out":

50:

51z if flg3;gto +14

52: if P>15:wrt "sa™,"IP K3i EM KSm KSo A4 D2 DAOPUPALG,1000LBY
53¢ wth P," 1. IF GAIN UNCERTAINTY",10,10,13

54: fmt 5,/,10x,c '

55: wrt P+.,5,"SPECIFICATION: Reference Level {uncorrected)"
56 fmt 5,/,25%x,c:wrt P+.5,%Range Error"®

57: fmt 5,19x,c;wrt P+.5,"0.0 to ~55,%dBm +/~0,6dB"

58: wrt P+.5,"-56 to -12%.94Bm +/-1.048";wrt P

59: wret P, " MEASURED: (attenuator set at 10d4dB)"

60: fmt 5,/,2Tx,c;wrt P+.5,"1kHz Bandwidth®;wrt P

61: fmt 5,19x,c;wrt P+.5,"Reference Frror in d4B*
62: fmt 2,21x,"Level®,15x," (Ref to",/,21lx,"(dBm)",13x,£7.2,"dBm) ",/
63: wrt B+,.2,0

64: "H9Y:

65 for I=1 to 27:32+A

66: Brrl;if I>21;1-rl

67: if abs(D{2,I]1)>rl;42+A;8fqg 1

68: if flg3;next I;gto +14

69: if I=11 or I=16 or I=23;wrt P

70 if I=1;fmt 4,26x,"0.1dB GAIN STEPS";wrt P+.4

71: if 1=11;:fmt 4,26%,"2.04B GAIN STEPS";wrt P+.4

723 if 1=16;fmt 4,26x,"10 4B GAIN STEPS";wrt P+.4

73: fmt 3,14x,f12.1,£20.2,b,b

T4 wrt P+,3,D[1,1},D(2,1]1,A,A

75: if 1=10 and P>15;wrt "sa"," To CONTINUE, press Hz"

762 if I=10 and P>15;wtb "sa",3;gsb "wait”

77 if 1I=10 and P>15:wtbh "sa","Al A4 Bl B4 D2 DACPUPAO,l0COLB"
78: next I;cll “spc’(10)

79: gto +12

80: "410":
8l: "print out for 9825A printer":

82: prt " TEST NO. 1 I.F. gains "+if not flgl;gto +6

83: spc ;prt "out of tolerance™;spe

84: fmt 5,f6.1,"as",f6.2,"ds"

85: for I=1 to 27;wrt 16.5,D[1,1],D[2,1};next I

B6: prt "REFER TO OPERATING AND SERVICE MANUAL SECTION IV"
87: spc ;gto +2

B8: spc ;prt ® PASSED "+ spC

89 : fmt 6,16" ",2/;wrt 16.6
90: "#11":

9%: 1+£1g1+X{2};cfg l;gsb "p/f"

92: if P»15;wrt “sa”," To CONTINUE, press Hz"
93: if P>15;wtbh “sa",3;gsb "wait"”

942 gto "test select”

*14938

Figure 5. IF Gain Uncertainty Test (6 of 8)
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#8

Prints specifications and headings for measured values on HP 9866B or HP 9871A Printer, if used.
Displays data on CRT if P is equal to analyzer address.

#9

Prints measured values for IF step gains on HP 98668 or HP 9871 A Printer, if used. Flag l issetifa
value is out of tolerance, and double asterisks (**) are printed next to incorrect data,

#10

Prints test title and either *passed’ or ‘out of tolerance’ on HP 9825A strip printer if external printer is
not used (Flag 3 set),

#11

Prints either ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and
labels ‘yes’ or ‘no’ adjacent to test titles on CRT, depending on value of X[2].

Figure 5. IF Gain Uncertainty Test (7 of 8)
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2. SCALE FIDELITY (log}
SPECIFICATIONS:

=< +1.0dB max over 0 to 80 dB display.
< <+ 1.5 dB max over 0 to 90 dB display.

DESCRIPTION:

The specification listed is for cumulative error. Only cumulative error is measured in this
procedure.

A signal source of known amplitude is input to the spectrum analyzer and the analyzer ad-
justed for a reference. The signal source is stepped down in 2 dB steps and the displayed
signal amplitude on the analyzer measured at each step. This measurement is performed in
both the 3 kHz and 300 kHz bandwidths.

HP-IB CABLE

BHGHA
33z8B/
3335A
RF
INPUT
QuTPUT
GEa w

CONNECT SYNTHESIZER TO B8588A AS SHOWN

Te CONTINUE, push Hz
To SELECT ANOTHER TEST, push MH=
Teet Number 2

EQUIPMENT:
Automatic Synthesizer. . ... . ... o i . HP 3330B or 3335A

PROCEDURE:

1. Select test no. 2 by keying in @ LPUJ ( | = i if continuous testing is desired) on
the 8655A Kevyboard.

2. The display shown above will appear on the 8566A CRT. Connect equipment as shown.

3. Follow the instructions as they appear on the 8566 A CRT display.

4, The following is an annotated listing of the test procedure.

Figure 6. Scale Fidelity (Log) Test (1 of 10)
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.

*SCALE FIDELITY {(log)":
"t0f3: T791002%:
"ELV e
if £lg5 or £lgé and X[3]>0;gto +3
"Test set up for Log Fidelity":gsb "syn"
if D>li;gto -1;if D=le6;gto "test select";cfg 5,6
H#ZII:
"test":

wtb *sa","IPD3PUPA272,59%21L81L0G FIDELITY",3
cll ‘on interrupt’
wrt "sa®,"CF7.6MZ SPOHZ RE3KZ RL10DM AT30DB S2¢
cll “synthesizer”(7.6,10,2)
wrt "sa*,"Ts El MA";red "sa",A;if A<2;gto -8
"E3":
"Sets signal to reference level*:gsb "top log"
0+B;wrt “gsa","M3 KSM Ts"
"Pasts 90dB of Log Fidelity 3kdHz BW":for I=1 to 45
if I=35;wrt %“sa"“,"vB30HzZ TS”
if I=42;wrt "sa","vVB3HZ TS"
if I=10;wrt "sa","AT20DB TS MA®;red "sa",B;B-A+B
"Steps synthesizer down":cll “syn up/down’ (0);wait 250
wrt "sa®,"TS MA";red "sa",A
if I<5;A-B+2%1+D{2,1]1;2I+D{1,1]
if not ImodS:A-B+2%I+D[2,1/5+4);21-D[1,I/5+4]
next I

38

Figure 6. Scale Fidelity (Log) Test (2 of 10)




#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort,

#2

Sets analyzer controls to proper settings for test. Verifies that output signal of automatic synthesizer
is present on spectrum analyzer and labels test title on CRT.

#3

Sets signal peak to reference level and tests 90 dB of log fidelity in the 3-kHz bandwidth., The pro-
gram flow is as follows:

1) The signal peak is placed at the reference level for the first setting. A reference is then
established using the Marker Delta mode with the signal peak at the reference level.

2) A for/next loop is established to step the synthesizer amplitude down in 2-dB steps from
+10dB to —60dB.

3) The amplitude is measured at each 2-dB step.

4) At 1=10, the attenuator is changed from 30 dB to 20 dB, and the error is measured and
subtracted from future measurements.

5) Measured value is subtracted from expected value, and error is stored in variable D[2,1].
Input signal level is stored in D[1,1]. The values stored are only the first five (-2, — 4, —6,
—8, and — 10 dB), and each 10-dB increment thereafter to ~90 dB.

Figure 6. Scale Fidelity (Log) Test (3 of 10)
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263 "#4":

27: wrt "sa","RB300KZ AT30DB TS"
28: cll “synthesizer (7.6,10,2)

29 gsb "top log"

30: 0+B;wrt "sa","VB30HZ M3 KSM TS"®

31: tl#Sl#:
32: "Tests 70dB of Log Fidelity 300kHz BW':for I=1 to 35

33: if I=10;wrt "sa" ,"AT20DB TS MA":red “"sa",B;B~A=»B
34: cll “syn up/down’ (0);wait 250

35:¢ wrt "sa","TS MAY:;red "sa",A

36 if 1<5;21+D{1,1+13);:;A-B+2*I+D[2,I+13}

37: if not Imod5;2I+-D[1,1/5+17];A~B+2*I+D[2,1/5+171]
38: next I
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#4

The spectrum analyzer bandwidth is changed to 300 kHz, analyzer and synthesizer control settings are
reset to initial settings used for measurement in 3-kHz bandwidth, and a new reference is established.
#5

Tests 70 dB of log fidelity in the 300-kHz bandwidth. The program flow is as follows:

1) The signal peak is placed at the reference level, and a reference is then established using the
Marker Delta mode with the signal peak at the reference level.

2) A for/next loop is established to step the synthesizer amplitude down in 2-dB steps from
+10dBto —60dB.

3) The amplitude is measured at each 2-dB step.

4) At 1=10, the attenuator is changed from 30 dB to 20 dB, and the error is measured and
subtracted from future measurements.

5) Measured value is subtracted from expected value, and the error is stored in variable
D[2,1+13]. Input signal levels are stored in variable D[1,I+13]. The values stored are the
first five steps (—2, —4, —6, —8, and — 10 dB) and each 10-dB thereafter to —70 dB.

Figure 6. Scale Fidelity (Log) Test (5 of 10}
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39:
40:
41 :
42
43:
44:
45:
46:
47«
48:
49,

50
51:
52
53:
54:
55:
56
57:
58:
59
60:
6l:
62:
63:
64:
65:
661
67:
68:

ﬂ#ﬁli :
“print

if

if

wth
fmt
wrt
fmt
Wwrt
wrt

fmt

wrt

wrt
"E7"

"48% .
if
if
if

" #9" :
fmt
wrt
wrt

out®:

£lg3;:gto +12

P>15:wrt "sa","IP KSi EM KSm KSo A4 D2 DAOPUPAO,l000LB"
P," 2. SCALE FIDELITY {(Lcg)",10,10,13
S././10%,¢,/

P+,5,"SPECIFICATION : Cumulative Error"”

5,20x,c:wrt P+.5,"<= +/-1.0dB over 0-8088 display"”
P+.5,"<= +/-1,5dB over 0-90dB display"

P;wrt P, " MEASURED:"

5,20%x,c;wrt P+.5," 3 kHz Bandwidth"

P+.5,"dB Down Cumulative®

P+.5,"From Ref Error in 48"

for I=1 to 13

32+A+Bslerl;if I=13;1.5-+r1

if abs(D[2,I))>rl;42+A;s5fg 1

if £lg3;gto +3

fmt 3,10x,£15.1,£17.1,b,b,£15.1,b,b
wrt P+.3,D11,1}1,D0(2,I],A,A

next I;if £1lg3;gto +9

P>15;wrt "sa®," To CONTINUE, press Hz"
P>1l5;wtb "sa®",3;gsb "wait"
P>15;wrt "sa","Al A4 Bl 84 D2 DAOPUPAD,1000LB"

5,20 ,c;wrt P;wrt P+.5," 300 kHz Bandwidth”
P+,5,"dB Down Cumulative"
P+,5,"From Ref Error in 4"
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Figure 6. Scale Fidelity (Log) Test (6 of 10)




#6

Prints specifications and headings for measured values in 3-kHz bandwidth on HP 9866B or HP
9871A Printer, if used, or displays data on analyzer CRT if P is equal to analyzer address.

#7

Prints measured values for 3-kHz bandwidth on HP 9866B or HP 9871A Printer, if used. Sets Flag 1
if error is detected in data to be printed.

#8

Waits for operator to press Hz key to continue if data is displayed on analyzer CRT.

#9

Prints headings for measured values in 300-kHz bandwidth on HP 9866B or HP 9871A Printer, if
used.

Figure 6. Scale Fidelity (Log) Test{7 of 10)
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85:
86«
87:
88;
89 :
90:
91:
*3765

410"
for I=14 to 24
32+2+B; 1srl
if abs(p[2,I))>rl;42+A;sfg 1
if flg3;next Ij;gto +5
wrt P+,3,D{1l,11,D[2,1]1,4,4
next I:cll “spec’ (3)

"§11ln
gto +11
"#12" .
"mrint out for 9825A printer”:
prt " TEST NO. 2 log fidelity ";if not flgl;gto 45

spc ;prt "out of tolerance®;spc

fmt 5,2f6,2,"dB";for I=1 to 24;wrt 16.5,D([1,1],"dB",D[2,1];next I
prt "REFER TO QPERATING AND SERVICE MANUAL SECTION IV"
spc jgto +2

spc ;prt " PASSED ";spc
fmt 6,16% *,2/:wrt 16.6
"E13" -
1+£1gl+X[3};cfg l;gsb "p/f"
if P>1S5;wrt “sa"," To CONTINUE, press Hz"
if P>15;wth "sa",3;gsb "wait"
gto "test select”
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#10

Prints measured values for 300-kHz bandwidth on HP 9866B or HP 9871A Printer, if used. Sets Flag
1 for error. Prints measured values (— 10 to —70 dBm) for 300-kHz bandwidth on HP 98668 or HP
9871A Printer, if used. Sets Flag 1 for error.

#11

Prints titles and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of tolerance’ is
printed, all measured values for the 3-kHz bandwidth are printed also.

#12

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

#13

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test titles on CRT, depending on value of X[31.

Figure 6. Scale Fidelity (Log) Test (9 of 10)
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Figure 6. Scale Fidelity (Log) Test (10 of 10)




3. SCALEFIDELITY (linear)

SPECIFICATION:

=+ 3% of Reference level

DESCRIPTION:

A signal source of known amplitude is input to the spectrum analyzer and the analyzer ad-
justed for a reference. The signal source is stepped down from —10dB to —~30dBin 10 dB

steps and the amplitude of the displayed signal measured using the marker function. This
measured value is used to calculate the percent error from the reference level established.

HP—-TB CABLE

BLGGBA
3I33EB/
3333A
RF
INPUT
OuUTPRUT
SBa W

CONNECT SYNTHESIZER TO 85868A AS SHOWN

Te CONTINUE, push Hz
To SELECT ANOTHER TEST, push MH=z
Test Number 3

EQUIPMENT:
Automatic Synthesizer. .. .............. HP 3330B or 3335A

PROCEDURE:

1. Select Test No. 3 by keying in @ { (D if continuous testing is desired) on the
8366A Keyboard.

2.  The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 7. Scale Fidelity { Linear) Test (1 of 6)
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CO MO0 SO U B ) B e O

4w w0 28 5p =e E 40 44 o8 as OB

il
YNy
83 e& eo

14:

o el
~ o

.a

18:
19:
20:

21:

"SCALE
"t0f4;:
n#1u=

FIDELITY (linear}™:
7910027

if £lg5 or £lgé and X[4]>0;gto +5
*7aest set up for Linear Fidelity":gsb "syn"
if Drligto -1;if D=le6:gto "test select”;cfg 5,6

wrt
cll
wrt
gsbh
wtbh
cll
u#3n=
wrt
"3teps
wrt
cll
wrt

“sa®","IP CF7.6MZ SPOHZ RB3KZ LN S2 TS*

“synthesizer (7.6,0,10)

#ga®,"Ts M1 MA":wait 500;red "sa",A;if A<.02;gto -7
"top lin" : .
"sa® ,"D3IPUPAZ56,582LBLINEAR FIDELITY",3

‘on interrupt’

"ga*,"M2 TS MA";wait l00;red “sa",A
synthesizer down":cll “syn up/down’ (0)
*ga”,"T8 MA";wait 100;red *sa";B

‘syn up/down’ (0}

Pea®,"TS MAY;wait l00;red "sa",C

100¢(B/A-.316)=-A[1]);100(C/R-.1)+A[2]
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- #1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Sets analyzer controls to proper settings for test. Sets synthesizer to proper frequency and amplitude
for test. Verifies that output signal of synthesizer is present on analyzer and labels test title on CRT.
#3

Measures linear fidelity over a 20-dB range. Program flow is as follows:

1) With input signal level set at 0 dBm, signal amplitude is measured using Marker Normal
function, and value is stored in variable A.

2) Synthesizer output level is stepped down 10 dB, signal amplitude is measured again, and
value is stored in variable B.

3) Synthesizer output level is stepped down another IO'dB, signal amplitude is measured
again, and value is stored in variable C.

4) Percent of error for each 10-dB step is calculated and stored in variables A[1] and A[2].

Figure 7. Scale Fidelity (Linear) Test {3 of 6)
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22:
23:
24 s
251
26:
27:
28:
29:
30:
31:
32:
33:
34
35:
36:
37:
38:
39:
40

41:
421
43:
44:
45
46:
47

48:
49
50:
51:
52:
53:
54

#7401

II#4N:
"print

out":

32+A+B

if abs(All1}>3;:;42+A;sfg 1

if abs{A[2])>3;42+B;sfg 1

if flg3;gqto +15

if P>l5:;wrt "sa","IP KSi EM KSm K30 A4 D2 DAOPUPAQ,1000LB"Y

wth
wrt
fmt
wrt
fmt
fmt
|I#5II:
fmt
wrt
wrt
gto

ﬂ#sﬂ :

"print
prt
spc

prt
spe

spC
fmt
B Y R

fmt 5,£14.2,"

?,10,10,13," 3. SCALE FIDELITY (Linear)",16,10,13
P," SPECIFICATION:"

5,/,20%,"+/-3% of Reference Level",/;wrt P+.5

P," MEASURED:"

5,20x%x,"dB Down",1lx,"Error in %";wrt P+.5

5,20x,"From Ref",10x,"of Reference®”,/;wrt P+.,5

3,22x,f2.0,%as",14x,£5.2,"%",b,b
P+,3,10,A1{1],A,A
P+.3,20,A[21,B,B:cll “spc’(6)
+11

out for 9825A printer™:

" TEST NO. 3 linear fidelity ";if not flgl;gto +5
;prt "out of tolerance";spc

$":for I=1 to 2;wrt 16.5,A[I]);:next I

"REFER TO OPERATING AND SERVICE MANUAL SECTION IV"
rgto +2

iprt ® PASSED "rape

6,16"_",2/;wrt 16.6

1+flgl+%{4) ;cfg l;gsb "p/f"

if P>15;wrt "sa","

To CONTINUE, press Hz"

if P>15;wtb "sa",3;gsb "wait"

gto

"test select"
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#4

Prints specifications and headings for measured values on HP 9866B or HP 9871A Printer, if used.
Sets Flag 1 if data measured is in error.

#5

Prints measured values on HP 9866B or HP 9871A Printer, if used, or displays data on analyzer CRT
if P is equal to analyzer address.

#6

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured values are printed also.

#7

Prints ‘passed’ or ‘out of tolerance’ on external printer, returns to test listing, and labels ‘yes’ or ‘no’
adjacent to test title on CRT.

Figure 7. Scale Fidelity ( Linear) Test (5 of 6)
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4. LOG SCALE SWITCHING UNCERTAINTY

SPECIFICATION:

+0.5dB

DESCRIPTION: |

A signal source of known amplitude is input to the spectrum analyzer and the analyzer ad-
justed for a reference in LOG 1 dB/Division. The analyzer is then switched to each of the

other LOG scales (2 dB, 5 dB, and 10 dB) and the amplitude of the signal is measured at
cach setting.

HP—-18 CABLE

BSE6A
33328/ e
B335A P\
RF
_ INPUT
QUTPUT
(5@ o

CONNECT SYNTHESIZER TO BSB6A AS SHOWN

Toe CONTINUE, push H=z
Te SELECT ANOTHER TEST, push MH=
Teet Number~ 4

EQUIPMENT:
Automatic Synthesizer. ................ HP 3330B or 3335A
PRCCEDURE:

1. Select Test No. 4 by keying in @ @ (l,ﬂxf continuous testing is desired) on the
8566A Keyboard. T

2. The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 8. Log Scale Switching Uncertainty Test (1 of 6)
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33:
34:
35
36:
37:
38:
39:
40:
41:
42:
43:
44:

"LOG SCALE SWITCHING UNCERTAINTY":
"t0f5: T790801":
!t#lll :
if £1lg5 or flgb and X([5]>0;gto +6
*Test set-up for log switching":gsb "syn"
if p>l;gto -1;if D=leb;gto "test select";cfg 5,6
“#2“ :
"test":

wrt "sa","IP CF7.6MZ SPOHZ RB3KZ LG1DB RL-5DM S$2 TS DT@"
cll “synthesizer’(7.6,-7,0)
wrt "sa","Ts E1 MA";red "sa",A;if A<~13;:;gto -7
wrt "sa","D3IPUPA256,592LBLOG SWITCHINGA"
cll “on interrupt”’
"g3n:
"Sets the signal to reference line":gsb "top log"
V+F
wrt "sa","LG2DB TS*;gsb "top log"
V-F+A[l]
wrt "sa","LG5DB TS";gsb "top log"
V-F+A[2]
wrt "sa*,"LGLODB T5";gsb "top log"
v-F+A[3]
44,
“nrint out":

if f£lg3;gqto +9
if P>15;wrt "sa","IP KS5i EM KSm KSo A4 b2 DAOPUPAQ,1000LB"
wth P," 4, LOG SCALE SWITCHING UNCERTAINTY",10,13
fmt 5,2/,10x,c
wrt P+,5,"SPECIFICATION: Referenced to ldB/div"
fmt 5,/,20x,"+/-0.5d8 (uncorrected}”,/;wrt P+.5
wrt P," MEASURED: (Ref to 1dB/div)"
H#SH:
fmt 5,20x,c,10x,c;wrt P+.5,"Log Scale®,"Error in dB"
32+A+38+C
if abs(A[l])>.5:42+A;8fg 1
if abs(A{2])>.5;42+B;sfg 1
if abs{(A{3]1)>.5;42+C3;sfq 1
if £flg3;gto +8
fmt 3,20x,f2.0,%dB/div",£18.2,b,b
wrt P+.3,2,A([1]1,A,A
wrt P+.3,5,A([2),8,B
wrt P+,3,10,A[3],C,C;cll “spc’(4)
gto +1l
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Figure 8. Log Scale Switching Uncertainty Test (2 of 6)



#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Sets analyzer controls to proper settings for test. Sets synthesizer frequency and amplitude for test.
Verifies that output signal of synthesizer is present on analyzer and labels test title on CRT.

#3
With a reference established in 1 dB log, each of the other three log scales (2 dB, 5 dB, and 10 dB) is

selected, and signal peak is set to reference level in each scale by changing reference level. Each signal
level is referenced to the 1 dB/Div scale, and the difference is stored in variables A{1], A[2], and A[3].

#4

Prints specifications and headings for measured values on HP 9866B or HP 9871A Printer, if used, or
displays the data on the analyzer CRT if P is equal to the analyzer address.

#5

Checks measured values against specifications and prints measured values on HP 9866B or HP 9871A
Printer, if used. Sets Flag 1 if data measured is in error.

Figure 8. Log Scale Switching Uncertainty Test (3 of 6)
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45: "#6":

46: "print out for 9825A printer":

47 prt " TEST ND., 4 log switching ";spc ;if not fligl;gto +5
48: prt "out of tolerance®™;spc

49: fmt 5,f14.2,"dB";for I=1 to 3;wrt 16.5,A[Il;next I

5G: prt "REFER TO OPERATING AND SERVICE MANUAL SECTION IV"
51: spc :gto +2 :

52: prt * PASSED";spcC

53: fmt 6,16" _",2/;wrt 16.6;gto +2

54: “§7":

553 1+flgl+X{5]:cfg 1l:gsb “p/f" _

56: if P>15;wrt "sa"," To CONTINUE, press Hz"

57: if P>15;wtbh "sa", 3;gsb "wait"

58 : gto "test select”

*29222
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Figure 8. Log Scale Switching Uncertainty Test (4 of 6}
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#6

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured values are also printed.

¥7

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

Figure 8. Log Scale Switching Uncertainty Test (5 of 6)
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5. FREQUENCY SPAN ACCURACY
SPECIFICATION:

For spans >5 MHz; £3% of indicated frequency separation.
For spans <=5 MHz; + 1% of indicated frequency separation.

DESCRIPTION:

Frequency spans >5 MHz are measured using the LO feedthrough signal. The span is step-
ped down from 10 GHz to 5.001 MHz in a 10, 5, I sequence. For frequency spans <5 MHz,
stable signal source is input to the spectrum analyzer, and the analyzer center frequency and
span set to measure spans of 5 MHz and 100 kHz.

HP-IB CABLE

8566A
33308/ SERREN
EEEET |
RE
INPUT
QUTPUT
S 0

CONNECT SYNTHESIZER TO 856BA AS SHOWN

Toe CONTINUE, pusk Hz
Te SELECT ANOQTHER TEST, pwush MH=
Test Number 3

EQUIPMENT:
Automatic Synthesizer. .. .......... . ... HP 3330B or 3335A
PROCEDURE:
1. Select Test No. 5 by keying in @ D 1 if continuous testing is desired) on the
8566A Keyboard.

2. The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 9. Frequency Span Accuracy Test (1 of 6)
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A S0 = O U R L N O
48 g4 ¢ sm 4s ¢ a9 ap se "4 as

0

b
L D b
.

28:
29:
30:
31
32:
33:
34:
35:
36
37:
38:
39:
40;:
41:
42:
43:
44;
45
46:
47
48
49:
50
51:

"FREQUENCY SPAN ACCURACY™:
negFer— LRI : 20Fk: 39122707
"#lll .
if £lg5 or flg6 and X[6]>0;gto +3
"Test set-up for SPANS":gsb "syn"
if Pril;gto -1;if D=leb;gto "test select";cfg 5,6
"#2“ .
"test":

wth "$a“,"IP DBPUPA192 592LBFREQUENCY SPAN ACCURACY", 3
cll on 1nterrupt
cll ‘synthesizer”(7.6,-80)
for I=0 to 1;9+¥%;1if I=1;4+%
for J=1 to 4;if J=4 and I=1:4.,001+X
wrt "sa","s$2 CR FBY,X*10" (10-3), "HZ FA%,-10"({10~J),"HZ TS"
wrt "sa","RBDN TS El MP";red “"sa",A[J+41]
A{T+41I1/1e3+A[J+41) ;next Jjynext I
32+B+C
“5 MHz span": span’(7.6,5)+A[9};if flgl;42+B
"100 KHz span”": span (7.6,.1}+A{10];1if flgl;42+C
if max{B,C)=42;:sfqg 1
if max(A{9],Afl0}1)=0;gto ~17
TH7"
"orint out™:

if £flg3;gto +14

if P>15:wrt "sa","IP KSi EM KSm KSo A4 D2 DAQOPUPAO,1000LB"
wth P, " 5. FREQUENCY SPAN ACCURACY",10,10,13

wrt P, " SPECIFICATION:"

fmt 5,18x,c3wrt P+.5," +/~1% of indicated separatlon

wrt P+.5," for spans <=5MHz"

wrt Prwrt P+#.5," +/-3% of indicated separatlon“

wrt P+.5," for spang >5MHz®

wrt P:wrt P, " MEASURED:"

fnt S,lGx,c

if flg2;wrt P+.5,"*** CHECK CENTER FREQUENCY ACCURACY L

wrt P+.,5,"Fregquency Span Max Freq Max Freg"
wrt P+.5," Setting Error Measured Error Allowed"
wrt P+.5," (MHZ) (kHz ) - (kHzZ) "

" #8!' .
5+%:10+Y

for K=1 to 4;32+A+E;if K=4;5.001+X
if abs (A[K])>Y*10"@~K)*.023;sfg 1;42-A
if abs{A[K+4))>X*10" (B~K)*.026;5fg 1;42+E
if flg3;next K;gto +9
fmt 2,16x,£10.3,9x,£8.2,b,b,10%,£8.1
wrt P+.2,Y*10" (4 K), abs{A[K}),A A,¥Y*107 (§=K)*.023
WEt D+, 2,X*10" (4-K) ,abs(A[K+4]) ,E,E,X*10" (§~K) *.026
next K
wrt P+,2,5,A19),B,B, ri5%1le3
wrt P+,2,.1,A[101,C,C,ri6%leld;cll “spc’(6)
gto +11 '
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Figure 9. Frequency Span Accuracy Test (2 of 6)



#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Sets analyzer controls to proper setting for test. Labels test title on CRT. Measures LO feedthrough
frequency error for spans >5 MHz. Calls up a subprogram to measure spans of 5 MHz and 100 kHz,
Span errors measured are returned to variables A[1] through A[10].

#7

Prints test title, specification, and headings for measured values on HP 98668 or HP 9871 A Printer,
if used, or displays data on analyzer CRT if P is equal to analyzer address.

#8

Prints measured span errors on HP 9866B or HP 9871A Printer, if used.

Figure 9. Frequency Span Accuracy Test (3 of 6)
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52: “49%:
53: "print out for 9825A printer":

prt " TEST NO. 5 frequency span ";if not flgli;gto +5
spc :prt "out of tolerance";spc

fmt 5,£13.2,"kHz";for I=1 to 10;wrt 16.5,A[I):next 1
prt "REFER TO", "OPERATING AND","SERVICE MANUAL","SECTION IV"
spc :gto +2

spc sprt " PASSED"; spc
fmt 6,16" _“,2/;wrt 16.6

6l: "#10":

1+£flgi+X[6};cfg 1,2;98b "p/f"

if P>1l5;wrt "sa"," To CONTINUE, press Hz"
if P>15;wtb "sa",3;gsb "wait"

gto "test select"

66: "#3":
67: "Computes actual span error®:
68: "span":

69: fmt 9,c,f.1,¢c,f.),c;cfg 1

70: wrt "sa.9","CF",pl,"MZ SP",p2,"M2"

T1: wrt "sa","RBDN";:0+K

TF2: "§4%:

73: for P=pl-,4p2 to pl+.4p2 by .lp2

74 cll “synthesizer” (¥,-10,0)

15: wrt "sa® ,"TS Bl MF";red “"sa",r(5+K);r{5+K)/le6+rr (5+K)
761 if K=0;wrt "sa","MA";red "sa",Z;if 2<-60;0+p3;ret p3
17: if p2=.,1 and abs(pl~r{5+K)3>,01 and F=pl;sfqg 2
78: K+1+K:next F;wrt "sa", "Cr"

79: "§5%:

80: if p2=5; .01lp2+rl5

81: if p2<5;.01p2»rlé

823 0+p3;for I=0 to 7

83: for J=I+1 to 7

84: L1{I~I)p2+pd

85: if p2=5;if abs(r(3+J)~-r{5+1)-pd)}>p3;.01p4»rls
86 : if p2<5;if abs(r(5+J)-c (5+1)~-p4)>p3;.01lpd>rle
87 : max (abs (r (5+J)-r (5+I)-p4),p3)»p3

88: next Jinext I

89: "#6":

90+ if p2=5;if p3>rl5;sfg 1

51: if p2<5;if pl3>rlé;sfg 1

92; ret p3*lel

*JRFEE.

¥72353Y4
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#9

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured errors are also printed

#10
Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

#3

Sets analyzer center frequency and span to values specified in #2. Values transferred are values in
parentheses where first number is pl and second is p2; for example: (7.6,10); pl = 7.6 = center fre-
quency; p2 = 10 = span.

#4

A for/next loop is established to step synthesizer output frequency from —4 divisions of center fre-
quency to +4 divisions of center frequency and to store the marker frequency at each step in variable
r(5+K).

#5

Allowable frequency separation for each step measured in #4 is calculated and stored in variablesri4,
r15, and r16. The maximum error for a span being measured is placed in variable p3.

#6

Error measured in #5 is compared with maximum allowable error calculated in #5, and error p3*le3 is
returned to #2 as variables A[9] and A[10}. Flag 1 is set if measured data i$ in error.

Figure 9. Frequency Span Accuracy Test (5 of 6)
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6. LINERELATED SIDEBANDS

SPECIFICATIONS:

50640 Hz Line Freguency 400 Hz Line Freguency
Qtfset from Carrier Sideband Level Offset from Carrier Sideband Level
<360 Hz 70 dBc <2 kifz —55 dBc
DESCRIPTION:

A stable signal source is connected to the analyzer input and the necessary front-panel con-
trol settings made for the test. The operator is asked to input the line frequency used by
entering the value on the 8566A Keyboard. The multiples (harmonics) of the line frequency
are calculated, the necessary front-panel control settings made to view the frequencies, and
the amplitude of the signal measured at each of the frequencies.

HP~18 CABLE

B5G6EA
33388/
3333A
RF
INPUT
auTPuUT
58 O

CONNECT SYNTHESIZER TO 8368A AS SHOWN

To CONTINUE, pueh Hz
Te SELECT ANOTHER TEST, push MH=
Test Number B

EQUIPMENT:
Automatic Synthesizer. . ............... HP 3330B or 3335A

PROCEDURE:

. " e b, . . . .
1. Select Test No. 6 by keying in @ @ { @ if continuous testing is desired) on
8566A Keyboard.

2. The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 10. Line Related Sidebands Test (1 of 6)
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[
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11:

"LINE RELATED SIDEBANDS":
"tO0f7: 790828":
"1V
if filg5 or £lg6 and X[7]>0:gto +4
“L.ine related sidebands test set up":gsb "syn"
if D>1;gto ~1;if D=leb;gto "test select“:cfg 5,6
"*2":
wrt "sa","IP A4 XSo Ksm DT@"
wrt "sa", "D3PUPALG,4961L8ENTER LINE FREQUENCY IN Hz ON 8566
wrt "sa"," DATA KEYBOARD, @"
gsb "entry"
wrt "sa®", "R1R4EE";eir 7.0
if bit{l,rds{"sa")}=0;jmp O
wrt "sa","OA";red "sa",D;2D+F;if D>100;D>F
”#3":
"test":

wtb "sa","IPD3PUPA192,592LBLINE RELATED SIDEBANDS™,3
cll “on interrupt”
cll ‘synthesizer” (7.6,~10,0)
wrt "sa","CF7.6MZ SP1lO0OHZ 32 TS El MA";red "sa",A
wrt "sa","82 E4 M1 CFOA";red "sa",B
wrt "sa","aAl"
" #4" :
for J=2 to 4
J+G;if D>100;J~1+G
for K=-1 te 1 by 2
-120+A{J-1]
wrt "sa","CP",B+GKD+40,"HZ VBlHZ"
wrt "sa®","Cr M1 M2",B+GKD+10, "HZ KSu TS"
for I=1 to 20
wrt "sa","M2",8+GKD+10~I,"HZ KSM MA";red "sa",C
max {C+7.8~A,A[J~1])+A[T~1]
next I:;next K:next J
ll# 5ll :
"print out":

32+2+B+C

360+X;2+Y;32+Z;1if D>=400:2+%X;5,5+Y;107+2

T0+rl;75+r2;if D>=400;55+r1;65+r2

if £flg3:gto +13

if P>15;wrt "sa","IP KSi EM KSm KSo A4 D2 DAOPUPAOD,LlOO00LB"
wth P,10,10,13," 6. LINE RELATED SIDEBANDS",10,10,13
wrt P," SPECIFICATION:"

fmt 2,24x,£3.0,c,/

wrt P+,2,D," Hz POWER LINE FREQUENCY™

fmt 5,19x,"0Offset from Carrier®,5x,"Sideband Level";wrt P+.5
fmt 5,/,25x,"<",£3.0,b,"q2",13x,£4.0,"dBc";wrt P+.5,X,2,~rl
fmt 5,20x,£3.0,b,"Hz to ",£3.1," kHz",8x,£4.0,"dse"

wrt pP+.5,%,2,Y,-r2

wrt P;wrt p,° MEASURED:"
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#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Asks operator to enter frequency of power line used. This value is entered in ‘entry’ and
returned as variable D.

#3

Labels test title on CRT and places peak of signal exactly at selected center frequency using
Marker functions. Center frequency value is placed in variable B and amplitude in A,

#4

A for/next loop is established to measure the signal level at 2, 3, and 4 times (or 1, 2, and 3
times if line frequency is 400 Hz) the line frequency away from the center frequency on both
sides. The signal is positioned so that the sideband to be measured falls within the first two
divisions from the left of the display. Sweep Marker function is then used to make
measurement. The maximum level measured for each pair of sidebands is placed in
variable A{J—11.

#5

Prints test title, specification, and headings for measured values on HP 9866B or HP 9871A
Printer, if used, or displays data on analyzer CRT if P is equal to the analyzer address.

Figure 10. Line Related Sidebands Test (3 of 6)
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5L: "#6":

521 fmt 5,19%,¢,5x,c,/;wrt P+.5,"0ffset from Carrier”,"Sideband Level”
53: if A{l)>~rl;42+A;sfg 1 ‘

54; if A[2]>~rl;42+B;sfg 1

55;: if A[{3]>~rl;42+C;sfg 1

56: if flg3;gto +8

57: fmt 3,24x,£4.0,"Hz",13x,£7.1,"dBc",b,b

58: wrt P+.3,F,A{Ll],A,A

59: wrt P+,3,D+F,A[2].8,3

60: wrt P+.3,2D+F,A[3]1,C,C;cll “spc’(8)

6l: gto +1il

62: "#7":

63: "print out for 9825A printer":

64: prt * TEST NO. 6 line sidebands ";if not f£lgl;gto +5
65: spc ;prt "out of tolerance"”;spc '

66: fmt 5,f13.1,"dBc";for I=1 to 3;wrt 16.5,A[Il;next I
67: prt "REFER TO OPERATING AND SERVICE MANUAL SECTION IV"
68: spc ;gto +2

69 spc ;prt " PASSED *;spC

70: fmt 6,16" ",2/;wrt 16.6

7l: “§8": -

72: 1+£1gl»%x{7]:cfg l;gsb "p/f"

73: if P>15;wrt “sa®,"” To CONTIWUE, press Hz"

74: if P>15;wtb "sa",3;gsb "wait”

75: gto "test select”

*26075
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#6

Checks measured values against specifications and prints measured values on HP 9866B or
HP 9871A Printer, if used. Sets Flag 1 if measured data is in error.

#7

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If fout
of tolerance’ is printed, measured values are also printed.

#8

Prints either ‘passed” or ‘out of tolerance’ message on external printer, returns to test
listing, and labels ‘ves’ or ‘no’ adjacent to test title on CRT.

Figure 10. Line Related Sidebands Test (5 of 6)
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7. RESOLUTION BANDWIDTHS
SPECIFICATION:

34 .. .
Bandwidth: 30°Hz to 1 kHz and 3 MHz; +20% Selectivity: (60 dB/3 dB Ratio)

3kHz to I MHz; z 10% 3IMHzto 100 kHz; <15:1
30 kHz to 10 kHz; <13:1
Amplitude: 3 MHzto 10 Hz; +£1.0dB 3kHzto30 Hz; <11:1
i MHzto30Hz, +0.5dB 10 Hz; < 100 Hz separation of
60 dB points
DESCRIPTION:

The spectrum analyzer CAL OUTPUT signal is connected to the analyzer input. The ana-
lyzer steps through the bandwidths from 3 MHz to 30 Hz, centers the signal, sets signal peak
to near the reference level, and measures the frequency of the 3-dB points for each band-
width. The 3-dB bandwidths is then calculated by determining the difference in frequency
between the 3-dB points. Amplitude difference between bandwidths is also measured.

Next the analyzer steps through the bandwidths, centers the signal, sets signal peak to near
the reference level, and measures the frequency of the 60-dB points of the 100 kHz, 30 kHz,
3 kHz, and 10 Hz bandwidths. The 60-dB bandwidth is then calculated by determining the
frequency difference between the 60-dB points.

The shape factor is then calculated by dividing the 60-dB bandwidth by the 3-dB bandwidth.

B36HA
CAL L“J\
QUTPUT RF

INPUT

CONNECT BNC CABLE FROM CAL QUTPUT
TO RF INPUT

To CONTINUE, push Hz

Te SELECT ANOTHER TEST. push MH=z
Teet Number~ 7

EQUIPMENT:

No equipment required.

PROCEDURE:
1. Select test no. 7 by keying in | & | ({5 |if continuous testing is desired) on the
8566A Keyboard. @ j D

The display shown above will appear on the 8566A CRT. Connect cable as shown.
3.  Follow the instructions as they appear on the 8566A CRT display.
The following is an annotated listing of the test procedure.

Figure 11. Resolution Bandwidth Test (1 of 12)
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*RESOLUTION BANDWIDTH":
"e0£8: T790801":
|l#1l#:
if flg6 and X[8]1>0;gto +4
"Test set up for resolution BW":gsb "cbl®
if D>l;gto ~1;if D=leb;gto “test select";cfqg 5,86
Il%zli:
"test":

cfg 2;wrt "sa","IP CF100MZ LN RL~8DM KSA RB3IMZ S52"
wtb Ysa", "D3PUPA224,592LBRESOLUTION BANDWIDTH", 3
¢cll “on interrupt’

Figure 11, Resolution Bandwidth Test (2 of 12)




#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or
abort.

#2

Sets analyzer controls to proper settings for measurement and labels test titteon CRT.

Figure 11. Resolution Bandwidth Test (3 of 12)
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12:
13:
14:
15:
16:
17:

B 2 A
"7est for 3dB BW from 3MHz to 30Hz":
for I=1 to 11
0+K; if 1=9;s8fg 2
wrt "sa","RBOA";red "sa",B[1,I];max(100,2B(1,1])-8
wrt "Sa"'“SP"'S'"HZ“
wrt "sa®,"?s$ El1 MA";red "sa",B{3,1I);if B[3,11<~-17;gto ~14
wrt "ga","MF";red “sa",B[4,1]
wrt "sa","CFOA";red "sa",F
if abs(B[4,I]1-F)>S/5;wrt "sa","£2 TS El";gto -2
1+M;if not £lg2;wrt Ysa","M3"
B{l.I]/Z.S*C
if not flg2;wrt "sa","MF*,C,"HZ";wrt "sa","MA";red "sa",D
if £lg2;gsb “dig"”
if abs (b+3)1<.1l;uto +4
K+1+K;if K>50;9to +3
12+2:if I=1l; 25+2
NB{l1,I](D+3)/2+C+C;gto ~5

if N=1;~1+N;C+E:~C+(C;0+K;:gto -6
E~C+B[2,I];:wrt "sa","Ml RBDN";next I;gto +7
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#3

Measures eleven 3-dB bandwidths from 3 MHz to 30 Hz. The program flow is as follows:

1)
2)

3)

4)

3)

6)

7)

8)

9

10)

A for/next loop is established to step bandwidth down from 3 MHz to 30 Hz.

Bandwidths setting is placed in variable B{1,I], and analyzer span (set to twice bandwidth
setting) is placed in variabie S.

Marker is placed on peak of signal, and amplitude is placed in variable B{3,1].

Marker frequency is placed in variable B[4,1].

Marker frequency and center frequency are compared. If the signal peak is greater than 2
divisions from center of display, Marker into Center Frequency is activated, and signal is

checked again,

Marker Delta mode is selected, and a value one-fourth of frequency span selected is placed
into variable C.

The delta marker is stepped by frequency C, and the marker amplitude difference is
measured and placed into variable D.

The marker amplitude is then compared to 3 dB; if it is not within .1 dB of 3 dB, variable C
is incremented by a portion of the difference between the value D measured and 3 dB

When the positive 3-dB point is reached, the negative of variable C is placed into C, and
steps 7 and 8 are repeated. Original value of C is saved in variable E.

The final positive and negative values of C are added to provide the 3-dB bandwidth, which
is placed into variable B{2,I}.

Figure 11. Resolution Bandwidth Test (50f 12)
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ll#4ll:

: "Reads display memory and returns amplitude of signal":

"dig"®:
1000(B[4,1]~-F)/5+500+1000C/5+X
wrt "sa","DA",%,"DR";red "sa",A
A-B[3,I}+D:ret

H "#Sﬂ:
: "shape factor®:

wrt "sa","IP CP100M2 ATODB RIL~-B8DM RB1OOKZ 52 TS"
wtb "sa","D3PUPA208,5921.B3BANDWIDTH SELECTIVITY",3
¢ll ‘on interrupt’

cfg 2;10+8[1,121;B[4,11}+B[4,12])
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Figure 11. Resolution Bandwidth Test (6 of 12)



#4
For resolution bandwidths of 3 kHz, 100 Hz, and 30 Hz, Flag 2 is set and the amplitude at the 3-dB

points is measured directly from display memory by subroutine ‘dig.” Variable X is the approximate
digital storage address of the 3-dB point. Its amplitude value is read and placed into D.

#5

The analyzer settings are changed to those needed to measure shape factor (60-dB points). A new
label is placed on the CRT display.

Figure 11. Resolution Bandwidth Test (7 of 12)
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44
45
46:
47 ¢
48:
49:
50¢
51:
521
53:
54:
55:
56
57:
58

58
60
61:
62:
63:
64:
65:
662
67:
68:

ll#6ﬂ:
"ragts for 60d4dB points atl00,30,3kHz and 10Hz BW":
for I=4 to 12
if I=6:7+I;wrt "sa™, "RB3KZ VBlOHZ"
if ID>7:12+I;wrt "sa","RB10OHZ"
B{l,1]1*18+8
wrt *sa","sp",5,"HZ TS*
wrt "sa","CFOA";red "sa",F
if abs(B[4,I1-F)>S/1l0;wrt "sa™","El E2 T8":;gto ~1
1+N:wrt "sa","El M3"
B[}.r:{ }S*C
wrt "sa",“"MF",C,"HZ";wrt "sa","MA";red "sa",pD
if abs (D+60)<.2;gt0 +3
K+l+»K; if K>20;gto +2
NB[1,1]{p+60)/8+C+C;gto ~3

if N=1;~1+N;C+E;~-C+C;0+K:gto -4
E-C+B[5,I];wrt "sa","M1 RBDN"
next I

R A

"print out":

if flg3;gto +21
if P>15;wrt "sa","IP KSi EM XSm KSo A4 D2 DAQPUPAQ,1000LBY

wtb P,10,10,13," 7. RESOLUTION BANDWIDTH",10,10,13
fmt 1,10x%x,"SPECIFICATION: ",2/;wrt P+.1

fmt 5,15x,c;wrt P+.5,"Bandwidth 3MHz~10Hz +/-20%"

wrt P+.5,"Accuracy 1MHz~3kHz +/-10%"

wrt P;wrt Pywrt P+.5,"Amplitude (ref to 1MHz amplitude)”
wrt P+.5, " {switching 3MHz~10Hz +/-1,04B"

wrt P+,5," uncertainty} IMHz-30Hz +/~0.5dB";wrt P;wrt P
wrt P+.5,"60d4dB/348B RATIO 3MHz-100kHz <15:1"

wrt P+,5,"{Selectivity) 30kHz—-10kHz <13:1"

fmt 5,31x,c:wrt P+.5,"3kHz - 30Hz <il:1"

wrt P+.5,"10Hz <100Hz between 604B points";wrt P;wrt P
if P>15;wrt "sa"," To CONTINUE, press Hz"

if P>15;wtbh "sa", 3;gsb "wait"

if P>15:wrt “sa","Al A4 Bl B4 D2 DAQPUPAO,1000LB"

fmt 1,10x,"MEASURED:";wrt P+.1

fmt 2,13x,3"Res BW ", "Amplitude® ;wrt P+.,2

fmt 2,12x,"Setting",4x,"Reading",5x%,"%Error®,5x,"Deviation”,/
wrt P+.2
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Figure 11. Resolution Bandwidth Test (8 of 12)



#6

Measures four 60-dB bandwidths: 100 kHz, 30 kHz, 3 kHz, and 10 Hz. The program flow is as

follows:
I)
2)

3)

4)

5)
6)

7

8)

)

#7

A for/next loop is established to step bandwidths down from 100 kHz to 10 Hz.

At for/next loop counter values of 6 and 8, the counter values are changed to 7 and 12
respectively, corresponding to 3-kHz and 10-kHz bandwidths.

The analzyer span is set to 18 times the bandwidth setting, and the span value is placed into
variable S. :

The center frequency setting is compared with the signal frequency. Marker into Center
Frequency is executed if the signal is greater than one division from center of display.

Marker Delta mode is set, and 5 times the bandwidth setting is placed into variable C.

The marker is incremented in frequency by C, and the amplitude difference is measured and
placed into variable D. :

D is compared with 60. If the difference is equal to or greater than .2 dB, C is incremented
by a portion of the difference between D and 60 dB, and step 6 is repeated.

When difference between D and 60 is less than .2 dB, C is saved in variable E. The value of
C is changed to the negative, and steps 6 and 7 are repeated.

The two values of C are added and placed into B[5,I]. This represents the 60-dB
bandwidth.

Prints test title, specification, and headings for measured values on HP 9866B or HP 9871A Printer,
if used, or displays the data on analyzer CRT if P is equal to the analyzer address.

Figure 11. Resolution Bandwidth Test (9 of 12)
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85: "48"%:

86: Bf{3,2]+D

87: for I=1 to 11

88: 32+A+8

89 B{5,11/B[2,1]+B[5,1I]

90: 100(B[2,1}-B(1,X]1)/B[1,1]+B{4, I]

91: B{3,I]1-D+B{3,I]

92: 10+rl; .5+r2

93 if 1=T1 or I>7;20»rl

94 if abs{int(B[4,I1))>rl;42+A;s5fqg 1

55 if abs(B[3, I])>r2-42+8-sfg 1

96: " if flg3;gto +3

97: fmt 2,10x,£f9.0,2x%x,£9. 0 £9.0," %",b b,f9.2," dB",b,b

398 wrt P+, 2, B{l,I] B{2,11,8{4,1},A,A BE3 I},B8,B

99 next I -

100: "4§9":

10%1: 32+A¢B*C¢D 1f abs (int (B[5.,4}+, S))>15 42Z+n; sfg 1

102: if abs{(int(8[5,5]+.5))>13;42+B;sfqg 1

103: if abs(int(B[5,7]1+.5))>11;42-C;8fg 1

104: if abs{int(8[5,121+. 5))>100 42*D ;sfg 1

105;: if flg3;gto +9

106 wrt P;wrt P;fmt 2,13x,c,£3.0,¢,b,b,c

107: wrt P+.2,”60d8/3dB RATIO 100KHz BW -~-- ",B[5,4],":1",A,A
108: wrt P+.2,%"(Selectivity) 30KHz BW =-~ ",B[5,5],":1",8,B
109: wrt P+,2," 3KBz BW --—- “,B[5,7],":1",C,C
110: wrt P+.2," at 60d4B points 10Hz BW --- ",B[5,12},"Hz",D,D

111 wrt P:;gto +12

112: "410":
113: "print out for 9825A printer":
114: prt " TEST NO. 7 bandwidths ":if not flgl;gto +6
115: spc jprt "out of tolerance";spec
1li6: fmt 5,£3.0,"%",£10.2,"d8":for I=1 to ll;wrt 16.5,B[(4,1],B[3,1]
117: next I;fxd O;spc iort B{5,4};ort B[5,5];prt BI[5,7);prt B[(5,12)
118: prt "REFER TO OPERATING AND SERVICE MANUAL SECTION IV
119: spc ;gto 42
120: spc ;prt " PASSEDY; spcC
121: fmt 6,16" ",2/;wrt 16.6
122: "$11": -
123: 1+f1gl+Xx{8];cfg l;asb “p/f"
124 if P>15;wrt "sa®," To CONTINUE, press Hz"

125; if p>15;wtb *sa",3;gsb "wait”®
126: gto "test select"
*27130

Figure 11. Resolution Bandwidth Test (10 of 12)
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#8
A for/next loop is established and the following values are calculated: 60 dB/3 dB ratio into B{S,I],
percent 3-dB bandwidth error into B[4,I], amplitude error with respect to 1-MHz bandwidth

amplitude into B[3,1]. The computed values are checked to specification. Flag | is set if an error is
detected. The results are then printed on the external printer, if used.

#9

The 60 dB/3 dB ratios are checked to specification and printed on the external printer, if used. Flag1
is set if an error is detected.

#10

Prints test title and either ‘passed’ or ‘out of tolerance’ message on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured values are also printed. '

#11

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

Figure 11. Resolution Bandwidth Test (11 of 12}
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TEST HO. 7
bonduwidths

oWt of tolerance

BW % Error AMPLITUDE change
-11% 8.423dE  3MHz
7% 3., 88dE 1 MHz
2% 1.68dE 300kHz
2% 8.19dE 100kHz
-3% 8.594B 30kH:z
i §.384E 10kH:z
-1% -3.86dE  3kH:z
= -8, 87 dE 1 kHz
4% -@.87d4E 300 H:z
B -f. 1548 100 Hz
3% -8, 3F7dB 36ZH:
100 kHz 14 .
80/3 dB Ratio
BW 32 gz i g Width at 60 dB
z Points
10 Hz 3¢
REFER TO
OFERATIHG RAHD

SERVICE MANURL
SECTION IV
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Figure 11. Resolution Bandwidth Test (12 of 12)
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8. SWEEP + TUNE OUT ACCURACY

SPECIFICATION:

—1V/GHz 2% +10mV.

DESCRIPTION:

A Digital Voltmeter is used to monitor the rear-panel SWEEP + TUNE OUT voltage while

the analyzer’s Center Frequency is set to several arbitrary values. The output voltage for
each Center Frequency setting is checked against the specification.

MP-18 CABLE

SWEEP+TUNE
ouTEuUT B5S66A

34554 -
/

INFLT
(& WIRED

CONNECT SWEEP + TUNE QUTPRUT
TO VOLTMETER INPUT AS SHOWN
CONNECT HP-IB CABLE TO VOLTMETER

To CONTINUE., pueh ke
Toe SELECT ANOTHER TEST, push Mhb=z
Teat Number B

EQUIPMENT:
Digital Voltmeter ... i, HP 3455A
PROCEDURE:

1. Select Test No. 8 by keying ' @ { @ if continuous testing is desired) on the
8566A Keyboard.

2. The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 12. SWEEP + TUNE OUT Accuracy Test (1 of 6)
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e Am we S ¥ s sa *E ey

MO WO I WO

" er ew

| i

361
37:
38:
39:
40
41:
42

"SWEEP + TUNE":
"t0£9: 790829":
"#10
if flgb and X[9)>0;gto "test"
gsb " qam
if D>l;gto ~1;if D=leb6;gto "test select";cfg 5,6
"2
"test":

wth "sa","IP D3 PUPA232,598IBSWEEP + TUNE CHECK",3,"SPOHZ"
for I=0 to 4 by .5;1,25*2"1-Z;wrt “sa","CF",%,"G2"
wrt "dym","F1l R7 T1";red "dvm",V:abs(V)+A[2I+1];next I
"E3"
"print out™:

if flg3;qto +16
if P>15;wrt "sa","1P KSi EM KSm KSo A4 D2 DAOPUPAO,l000LB"
wtb ¥,10,10,13," 8. SWEEP + TUNE QUTPUTY,10,10,13
wrt P, " SPECIFICATION:"
fmt 1,19%,"-1V/GHz +/~{2%+10mV}*,/;wrt P+,1
fmt 1,10x,"MEASURED:",/;wrt P+.1
fmt 1,20x,"CENTER",20x,"DVM";wrt P+.1
fmt 1,19x,"FREQUENCY",16x,"READING" ;wrt P+,1
fmt¢ 2,19x,£5.2," GHz",15x,£f6.2," Vv",b,b
44"
for I=1 to 9;32+A;1.25%2" ((1~1)/2})»2
if abs (A{I}~Z)>2*%.02+.01;42+A;s5fg 1
wrt P+,2,2,-A[I},A,Asnext I;cll “spc’(5)
gto +11

R#Sil:
“pPrint out for 9825A printer®:
prt " TEST NO. 8 sweep + tune";if not flgl;gto +5
gpc ;prt "out of tolerance";spc
fmt 5,f14.2,"V";for I=1 to 9;wrt 16.5,A[1] next I
prt "REFER TO OPERATING AND SERVICE MANUAL SECTION IV"
spc ;gto +2

spc prt " PASSED";spc
fmt 6,16" _",2/;wrt 16.6
" #6“ :

1+£f1g1+%[9];cfg l;gsb "p/f"

if P>15;wrt "sa",” To CONTINUE, press Hz"
if P>15;wtbh "sa",3;gsb "wait"®

gto "test select”
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Figure 12. SWEEP + TUNE OUT Accuracy Test {2 of 6)



#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Labels test title on CRT and measures SWEEP + TUNE OUT voltage at selected center frequencies.
Measured values are stored in variable A[21+ 1L

#3

Prints test title, specxﬁcataons and headings for measured values on HP 9866B or HP 9871A Printer,
if used, or displays data on anaiyzer CRT if the value of P is equal to the address of the analyzer.

#4

Checks measured values against specification and prints measured values on HP 9866B or HP 9871A
Printer, if used. Flag 1is set if error is detected.

#5

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9866B or HP 9871A Printer. If ‘out of
tolerance’ is printed, measured values are also printed.

#6

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

Figure 12. SWEEP + TUNFE OUT Accuracy Test (3 of 6)
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43: "#7":
44: "ds":

45
46:
47 ¢

¥20838

gsb

wrt
wrt
wrt
wrt
wrt
wrt
wrt
wth
wrt
wrt
wrt
wrt
gshb
ret

"ana®

*sa", "D2PUPR-200, 0PD-300,0,0,100,300,0,0,-100"
“ga","pPy~54,40pD0,0PU0,15PD0,0PULS,0PDG, OPUO,~15PD0, 0"
"sa', "PULS,0PDO, 0PU~-15,15PD0,~135,105,0,0,110,130,0"
“sa","pPU-240,10PD~25,-75"
"ea®,"pPU265,250PD~-300,0,0,~115,-40,0,0,155,340,0°
"sa","D3IPUPASS ,464LB3455AQ0PUPALE84,600LBHP~IB CABLE@"
“sa",“D2PUPA384,750LBSWEEP+TUNE@PUPA448,718LBOUTPUT@”
"ga", *PUPAS28,686LB",172,"@PUPAZ20,590LBINPUTE"
“sa“,“PUPAl?B,SSSLB(Z_WIRE)@“
"sa®,"D3IPUPASE,240LBCONNECT SWEEP + TUNE QUTPUT Q"
"sa","DIPUPAYE,208LBTO VOLTMETER INPUT AS SBOWNE®
"aa","DIPUPAS6, 176LBCONNECT HP-IB CABLE TO VOLTMETER@"
"wait"®
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Figure 12. SWEEP + TUNE OUT Accuracy Test (4 of 6)



#7

Subprogam to draw equipment setup on CRT and label connections and instructions.

Figure 12. SWEEP + TUNE QUT Accuracy Test (5 of 6)
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TEST HO, 3
sweep + Lunse

ot of taolerancs

r 125 -1.25% Y
1.17 -1.7¢Y
85664 250 -3.563Y
Center 354 -3.80Y
Frequency ¢ 54 -5.8a8y
Setting 7.07 ~7.87Y
(GHz) 10.60 -8, 88y
14.14 -1d.14Y
. 20.00 -28 ., gy
REFER TO

ODFERATIHG HHLD
SERVMICE MAHUARL
SECTION IV

Voltmeter
Reading
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Figure 12. SWEEP + TUNE OUT Accuracy Test (6 of 6)
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9. AVERAGE NOISE LEVEL

SPECIFICATION:

Non-Preselected Preselected
ievel Tuning Range Level Tuning Range
<~-95 dBm 100 Hz to 50 kHz <-132 dBm 20GHz 1o 5.8 GHz
<—112 dBm 50 kHzto 1.0 MHz <-125 dBm 58 GHzto 12.5 GHz
<—134 dBm _ 1.0MHzto 2.5 GHz <--119 dBm 12.5 GHz to 18.6 GHz
<—~114 dBm 18.6 GHzto 22 GHz
DESCRIPTION:

The signal input of the spectrum analyzer is terminated using a 50-ohm load. The necessary
front-panel control settings are made and the average noise level measured at four non-
preselected and four preselected frequencies.

B856BA

A |

ﬁﬁo/ﬁ

Load

CONNECT 58 ohm LOAD TO RF INPUT

Te CONTINUE., push Hz
To SELECT ANOTHER TEST. push MH=z
Test Number & .

EQUIPMENT:
S0-ORM LOAA -+ + v s eve e e e HP 11593A
PROCEDURE:

1. Select Test No. 9 by keying in @ . { if continuous testing is desired) on the
8366A Keyboard.

2. The display shown above will appear on the 8566A CRT. Install load as shown.
3. Follow the instructions as they appear on the 8566 A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 13. Average Noise Level Test (1 of 6)
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TR I L] ”»

43:

"AVERAGE NOISE LEVEL":
“t0fl0: 791004":
"H1
if flgé and X[1l0]>0;gto "test"
*Average noise level test set up":gsb "lcad"
if D>l;gto ~1;if D=leé;gto "test select";cfg 5,6
HE2M
"test®:

wrt “sa","IP SPOHZ ATODB RB1OHZ VBlHZ RL-80DM"
wrt “sa","sT208C 52 KS5i EM"
wtb "sa","DAl024D3PUPA232,592LB",18," AVERAGE NOISE LEVEL",18,3, *HD"
cll “on interrupt’
"E3",
for J=0 to 7
*set center frequency®:
if J<4swrt "sa","CF", (212.4-70J3)*107(3J),"HZ TS"
if J>3;wrt "sa","CF",5.5(J~3),"GZ Ts"
0+B:wrt "sa","DA1028 DW17 HD 03 TA™
*read data from display trace A":
for I=1 to 1000;red "sa",A;A+B+B;next I
"compute average noise level":
B/1000+A{J+1];wtb "sa","DA1028 DW1l8 HD"
next J
LE T-A
"print out™:

if £fig3:;gto +19

if P>15;wrt "sa","IP KSi EM KSm KSo A4 D2 DAQPUPAD, LOGOLB"
wth P, " 9, AVERAGE NOISE LEVEL",10,13

fmt 5,15x,c

wrt P+,5," (Measured in 10 Hz BW"

wrt P+.5," and with 0 4B input attenuation.,)"

fmt 1,/,10x,"SPECIFICATION:";wrt P+,1

fmt 5,22x,"LEVEL",12x,"TUNING RANGE",/j;wrt P+.5

fmt 4,39x," non*preselected" wrt P+.4

fmt 6,20x,%"<",£4,.0," dBm",7x,£5, 1,x,b,“Hz to ",f4.1,%x,b,"Hz"
wrt P+.6,-95,100,32,50,107;wrt P+,6,-112,50,107,1,77

fmt 3,/,41x,"preselected”

wrt P+.6,-134,1,77,2.5,71;wrt P+.3

wrt P+.6,-132,2,71,5.8,71;wrt P+.6,-125,5.8,71,12.5,71

wrt P+.6,-119,12,5,71,18.6,71;wrt P+,6,-114,18.6,71,22,71
fmt 1,10x, "MEASURED:";wrt P+,1

fmt 1,22%x,"LEVEL",1llx,"FREQUENCY",/;wrt P+.1
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#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Sets analyzer controls for test and labels test title on CRT,

#3

Average noise level is measured at selected points over the frequency range of analyzer. The program
flow is as follows:

1) A for/next loop is established to set the analyzer center frequency to selected values.
2) With the analyzer in zero frequency span, trace data is stored in display memory.
3) Trace data (1000 points in variable A) is output, summed, and placed in variable B.
4) Average level of trace is calculated by dividing total of trace data (variable B) by 1000
(number of points of data).
#4

Prints test title, specifications, and headings for measured values on HP 9866B or HP 9871A Printer,
if used, or displays data on analyzer CRT if P is equal to analyzer address.

Figure 13. Average Noise Level Test (3 of 6)
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44: "§5",
45: "check data against spec. and print®:

46 : for 1=0 to 7;32+3

47 ¢ if I=0;32+2;if All}>-95;42+a;s8fqg 1
48 : if I=1;107+2;if A{2}>-112:42+A;sfg 1
49: if 1=2;77+2;4f A[3]1>-134;42+a;s8fq 1
50: if I=3;71+2;if Al4]1>-134;42+A;5fq 1
51: if I=4;71»2;if Al[51>~132;42+n;sfg 1
52: if I=5.if Af6]>-125;42+A;8fg 1

53: if I=6;if A{7]1>-119;42+A;s8fq 1

54: if I=7;if Al8]>-114;:42+a;5fg 1

55: if f£lg3;next I;gto +8

56: CiE 1<4;212,.4-701+C

57z 1f I>3;5.5(1-3)+G;if I=4 and P<l5:wrt p
58: fmt 3,21x,£f4.0," dBm”,b,b,Ex,“at“,2x,f5.l,x,b,“Hz"

59 wrt P+.3,A(I+1],A,A,G,Z;next I;cll “spc’ (1)
60 gto +11

6l: "§6": .

62: "print out for 9825a pPrinter®:

63: prt * TEST NO. 9 average noise ":if not flgl:gto +5
64: SpC :;prt "out of tolerance";spc

65: fmt 5,£12,.2," dBm";for I=1 to Tiwrt 16.5,A{I];next 1
66 prt YREFER TO OPERATING AND SERVICE MANUAL SECTION IV
67: spc ;gto +2 :

68: sSpC ;pre v PASSED";spc

69 : fmt 6,16" ",2/:wrt 16.6

TO: "47v; -

71z  1+flgl+X[10];cfg 1;9sb oV

72 if P>15;wrt "sa"," To CONTINUE, pressg Hz"

73: if P>15:wth "sa",3;g9sb "wait"

741 gto "test select"

*31160
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#5

Checks measured values gainst specifications and prints measured values on HP 9866B or HP 9871A
Printer, if used. Flag 1 is set if error is detected.

#6

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 98235A strip printer. If ‘out of
tolerance’ is printed, measured values are also printed.

#7

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT.

Figure 13. Average Noise Level Test (5 of 6)

93



TEST HO.
auerase nol

e

aut of tolerance

1224 ~1@B3. 3537
62kHz ~1Z&.0%
2MHz ~1BV. 98
55G6Hz ~136.60
11006Hz -1 31, 2@
16500Hz —126.73
226Hz 117,88

REFER TG

OFERATIMG AND

dBm
dBEn
dBm
dBw
dBm
dBm
4B

SERVMICE MANURL

SECTION IV

———

3

y

Avg. Noise
Level
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10. GAIN COMPRESSION

SPECIFICATION:

< 1.0dB, 100 Hz to 22 GHz with = —5 dBm at input mixer.
DESCRIPTION:

Gain compression is measured by changing the power level at the input mixer from —15
dBm to -5 dBm and measuring the change in display level using the analyzer’s Marker
function.This is done at two frequencies; 2 GHz and 2.2 GHz to check both the first Mixer
and YIG Tuned Mixer, respectively.

CONNECT EGUIPMENT AS SHOWN

HP-18 CABLE

~AZGA B36BGA

862@8C/
86222A/8

BPLITTER

R¥
CUTPUT

To CONTINUE, push Mz
To SELECT ANOCTHER TEST, push MH=z
Teet Number 18

EQUIPMENT:
Sweep Oscillator/RF Plug-In ... HP 8620C, Opt 011/86290A/B
Power Meter/Power Sensor . ....... HP 436A, Opt 022/8481A
Power Sphitfer . . .. .o ovvven i HP 11667A-C16
PROCEDURE:
1. Select Test No. 10 by keying in @ @ ( . if continuous testing is desired)
on 8566A Keyboard.

2.  The display shown above will appear on the 8566A CRT. Connect equipment as
shown.

3. Follow the instructions as they appear on the 8566A CRT display.

4. The following is an annotated listing of the test procedure.

Figure 14. Gain Compression Test (1 of 8)
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P et
MOWoSNRUM R WO
B8 P &8 £5 4s Ae PP 22 as ga ¥

et b
W
LL N T

PGAIN COMPRESSION":
"t0f11:  791002":
ﬂ#ll! .
if £lg6 and X{[{11}>0;gto "test"
gsb ngcu
if D>li;gto -1;if D=leb;cfg 5,6;:gto "test select”
"E27:
"test":

I+I;wrt "sa","IP KSi EM KS1 FB5.8GZ TS KSt CF2.2GZ SP30MZ AT20DB"
wrt "sa',"RBIMZ RL6DM LN KSA KS,0DM DTE KSm KSo Ad 52 78"
cll ‘on interrupt”’
lcl 7;rem 7;cll “freq”(2400-2001)
wtb "sa","XKsSX D3PUPAG4,S500LB"
wrt "sa","ADJUST 86222 POWER LEVEL FOR +5dBm"
wth "sa"," ",171,"0.01dB INDICATION ON POWER METERE",10,13
wtb "sa","PUPA64, 560LB"
fmt 1,c,b,£3.1,¢,b,b,c
wrt "sa,l","GAIN COMPRESSION CHECK AT "“,17,2.4-.2I," GHz",18,3
wet "sa*,"PUPAY96,32LBTo CONTINUE, press Hz8";gsb “wait"
wrt "sa","EM Al TS PP El MA";red "sa",M
if abs (M~5)>5;gt0 =17
wrt "sa","M3 ATIODB TS E1 MA";red "sa",all]
if I=l;wrt "sa","IP KSI CF2GZ SP30MZ AT20DB MLl";2+I;19mp —-13
"$3v
"print out":

if flag3;qto +9
if P>15;:;wrt "sa","IP K3i EM KSm XSo A4 D2 DAOPUPAQ,L1000LB"
wtb P,10,13,* 10. GAIN COMPRESSION TEST",10,10,13
fmt 1,10x,"SPECIFICATION:";wrt P+.1
fmt 1,20x,c3wrt P+.1,"<1.048B, 100Hz to 22GHz with <=-54Bm"
wrt P+,1,"at input mixer.";wrt P
fmt 1,10x,"MEASURED:";wrt P+.1
fmt 2,21x,"CENTER",20x,"GAIN":wrt P+,2
fmt 2,20x,"FREQUENCY",15x,"COMPRESSION";wrt P+.2
for J=2 to 1 by -1;fmt 3,21x,£3.1," GHz",17x,f£f5.2," 48",b,b
32+A;if abs(A(J})>1l;sfg 1l;42+A
if flg3;next J;gto +5
wrt P+,3,2,.4-.23,abs (A[J]),A,A;next J;cll “spec’(2)
gto +11
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Figure 14. Gain Compression Test (2 of 8)
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#1

Draws equipment setup on CRT and checks for proper keyboard entry to continue test or abort.

#2

Checks gain compression at 2 GHz (non-preselected) and 2.2 GHz (preselected). The program flow is
as follows:

1)
2)

3)

4)

3)

6)

#3

Analyzer is set to 2.2 GHz center frequency with 20 dB input attenuation.
Operator is asked to adjust input signal level to + 5 dBm.

Test is continued, and analyzer measures signal amplitude using Marker Delta function to
establish a reference.

Input attenuation is changed to 10 dB, placing level of input signal to input mixer at —35
dBm. . _

The difference between signal levels is measured using Marker Delta function, and value is
placed in variable A[I].

Measurement is repeated at 2 GHz,

Prints test title, specification, and headings for measured values on HP 9866B or HP 9871A Printer,
if used, or displays data on analyzer CRT if P is equal to analyzer address. Checks measured values
against specification, then prints measured values. Flag 1 is set if an error is detected.

Figure 14. Gain Compression Test (3 of 8)
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ll#éu:

"print
prt
spc

prt
spe
spC
fmt

"EST

out for 9825A printer™:

"  TEST NO. 10 gain compression";if not flgl:gto +5

sprt "out of tolerance”;spc
fmt 5,£13.2," 4dB":;for X=2 to 1 by ~1l;wrt 16.5,abs(A{K] ) :next K

YREFER TO OPERATING AND SERVICE MANUAL SECTION IV*
igto +2
iprt PASSED";spe

6,16"_",2/;wrt 16.6

1+£1g1+XI11il;cfqg 1l;gsb "p/f"
if P>15;wrt "sa"," To CONTINUE, press Hz"
if P>15;wtb "sa",3;gsb "wait"

gto

il#6n=
ugcn :
gsb
wrt
wrt
wrt
wrt
wrt
WLt
wrt
wrt
wrt
wrt
wrt
wet
wrt
wrt
Wwrt
wth
wth
wth
wrt
wrt
wrt
wtb
gsb

"test select"

"ana"

*sa","PUPR-95,-205PD~-300,0,0,150,300,0,0,-150"
“sa","PU-100,0PDC, 150P0U20,-125PD6G,-85,525,0"
*sa","pno0,90,5,40,0,5,15,0,0,20,-5,5,5,5,-5,5,-5,-5"
"Sa";“—lo '5 "'10"'5;""5; 5;—5"_5'5;"5,"5;—530'—20'15,0,0 '—5,_5,0“
"sa","PUu20, 35PD5, 145PU~-40,~-140PD~150,0,0,10-50,0,0,-20"
"sa","50,0,0,10pPU0-50,0pPD~-180,0,0,140,-180,0PUL30,-25"
"sa","pD-150,0,0,150,150,0,0,-150PU-1¢,100PD-130,0"
"sa","PU25,50PD0,80PU25,0PD0 ,~-80PUO, 80"
"sa","PD150,0pPUO,40PD-330,0,0,-300PU30,0"
"sa","PD0,260,85,0"

"sa","b3 PUPAllSB,360LB8620C/R"
"sa","PUPALll18,328LBB6222A/BA"

"sa","PUPA232,496LB436A8"

"sa","PUPA96,684LBCONNECT EQUIPMENT AS SHOwWN@"

"sa","D2 PUPA376,456LBO@PUPA328,656LBORA"

"sa"," PUPA376,424L8",172,"RFQ"

"sa",3,"PUPA392, 392LBOUTPUTR"
"sa",3,"PUPA920,624LB",%4,"RF",3
"sa","PUPA936,592LBINPUTE"
"sa","PUPAS00,552LBPOWERGPUPAG00, 520 LBSENSORE"
"sa","PUPA296,880LBHP-IB CABLE@"

*sa"," PUPAT786,504LBPOWER",;165,"@PUPAT38,476LBSPLITTERE"
"wait”

if D=1l:gsh "20C"

ret
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#4

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured values are also printed.

#5

Prints ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and labels ‘yes’
or ‘no’ adjacent to test title on CRT. '

#6

Draws-equipment setup on CRT and labels connections and instructions.

Figure 14. Gain Compression Test (5 of 8)
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83: "#7":

B4: "20Cv:
85: wrt
86: . wth
87: wth
48: wth
89: wtb
90: wtb
9l: wth
92 wth
93: wthb
94 gsb
85 ret
96: "4#8":

97: "freq”

"sa","EM D3 PUPAO0,592,LB8620C SETTINGS:"
"sa",10,13," TRIGGER MODE ..ivveesess. MANUALY
"sa",10,10,13," *lkHz SOQWV/OFF ..vvvasvesesas QOFPT
“sa",10,10,13,"RF PLUG-IN SETTINGS:"
"sa",10,10,13," RF OFF/ON .viveessnennsanssess ON
"s5a",10,10,13," ALC .. iirrnnecancanasaas INT"
"sa",10,10,13," *FM-NORM-PL SWITCH .vveases NORM"
"sa",10,10,13," * SWITCH IS ON REAR PANEL"
"sa",10,10,13," To CONTINUE, pnress Hzg" .

H wait"

98: 10600/2380+r6
99 ; (pl-10)*r6+p4d
100;: fmt 1,"M1B",£.0,%"V",f4.0,"E"
101: wrt “swp.l",1,04~(p4>9999.5);wait 250;ret

*31414
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Figure 14. Gain Compression Test (6 of 8)



#7

Labels on CRT the necessary control settings for the sweeper.

#8

Computes the proper tuning voltage to tune the sweeper to the frequency called for in #2, outputs this
tuning voltage to the sweeper, and returns to #2.

Figure 14. Gain Compression Test (7 of 8)
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11. FREQUENCY RESPONSE

SPECIFICATION:
Center Frequency Flatness {20° — 30°C}
100 Hz to 2.5 GHz non-preselected band +0.6 4B (1.2 dB)
2 to 5.8 GHz preselected band 1.7 dB (3.4 dB)
5 8 t0 12.5 GHz preselected band +1.7dB (3.4 4B)
12.5 to 18.6 GHz preselected band 22dB{4.44B)

DESCRIPTION:

A CW signal, stepped over the applicable frequency range, is input to the 8566A analyzer.
The signal amplitude is measured with a power meter and the valye compared to the dis-
played amplitude on the analyzer. The maximum and minimum differences between the
two readings are obtained for the frequency range being tested, and these are compared with
the specification. :

Frequency Response (flatness) is checked in five segments; 200 Hz to 10 MHz, 10 MHz to
2.5 GHz, 2.0 to 5.8 GHz, 5.8 to 12.5 GHz, and 12.5 GHz to 18.6 GHz.

FREGUENCY RESPUNSE TEST, RANGE SELECTION
¢1) 20@Hz to 18.BGH=z | (4> 2.0@8GHz to 5.B8GH=
(2> 208H=z to 138MH= (5> 4,8CGH=z to 12.56GH=

LecH] 18MHz to 2.50GHz |(@> 12.506Hz to 1B. 6GH=z

{7 Returm to Test Liot
Te SELECT, prees the number on the 8588A

keyboard for the frequensy raongs dewired
thear press Hx.

PROCEDURE:

1. Select Test No. 11 by keying in @ @ @ ( @ if continuous testing is desired)
on 8566A Keyboard.

2. The display shown above will appear on the 8566A CRT.

3.  Select the frequency range to be tested and key in the corresponding number on the
8566A Keyboard.

4. The following pages contain equipment lists and instructions for five tests covering
the four specified frequency ranges.

Figure 15. Frequency Response Test (1 of 17 )
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11. FREQUENCY RESPONSE (Cont’d) 200 Hzto 10 MHz
SPECIFICATION:

Center Freguency ~ Flatness

100 Hz t0 2.5 GHz 0.6 dB (1.2 dB)

DESCRIPTION:

An HP 33308 or 3335A Automatic Synthesizer is used to input a signal to the analyzer and
the frequency is stepped in increments from 200 Hz to 10 MHz. The frequency range bet-
ween 100 Hz and 200 Hz is not tested. If an HP 33308, Option 005 is used, a 10 dB at-
tenuator must be attached to its output.

HP—IB CABLE

8568A
33388/ S
3330A I\\
RF
INPUT
CUTPUT
Sg M

CONNECT S8YNTHESIZER TO BBBBA AS SHOWN

To CONTINUE, push Hz
To SELECT ANCTHER TEST, pueh MH=x
Tweat Number 11

EQUIPMENT:
Automatic Synthesizer. .. ... ... . ..., HP 3330B or 3335A
PROCEDURE:

1. Select the 200 Hz to 10 MHz frequency range by pressing @ @ on the 8566A
Keyboard (Test No. 11 already selected). -

2. Thedisplay shown above will appear on the CRT.
3.  Connect equipment as shown and press @} key to continue.

4.  Follow instructions as they appear on the 8566A CRT.
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11. FREQUENCY RESPONSE (Cont’d) 10MHz — 2.4 GHz

SPECIFICATIONS:
Center Frequency Flatness
100 Hz t0 2.5 GHz #06dB (1.2 dB)
DESCRIPTION:

An HP 8620C/86222A/B Sweep Oscillator is used to input a CW signal, stepped from 10
MHz to 2.4 GHz, to the analyzer. The signal amplitude is measured with an HP 436A
Power Meter and the value compared to the 8566 A marker amplitude. The maximum and
minimum differences between the two readings are obtained for the frequency band being

tested.
CONNECT ETQUIPMENT AS SHOWN
HP—ﬂil LARLE
_43BA_ B565A
ZZPUT
8628C/ ;g:ggg__
86222A/8 T EWER
SPLITTER
iﬁdﬁkw;";TEIN-
To CONTINUE, push Hz
To SELECT ANOTHER TEST. push MH=z
Teet Number 11
EQUIPMENT:
Sweep Oscillator/RF Plug-In ... HP 8620C, Opt 011/86222A/B
Power Meter/Power Sensor . ....... HP 436A, Opt 022/8481A
Power Splitter. ... ... HP 11667A-Cl6
10dB Attenuator . ..o HP 84918, Opt 010
PROCEDURE:

1. Select the 10 MHz to 2.5 GHz frequency range by pressing @ @ on theé 8566A

Keyboard (Test No. 11 already selected).
2. The display shown above will appear on the CRT.
3. Connect equipment as shown and press @ key to continue.

4. Follow instructions as they appear on 8566A CRT.

Figure 17. Frequency Response Test (3 0f 17)
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11. FREQUENCY RESPONSE (Cont’d) 2.0 — 5.8 GHz

SPECIFICATION:

Center Freguency Flatness

2010 5.8 GHz +1.7dB (3.4 dB)
DESCRIPTION:

An HP 8620C/86290A/B Sweep Oscillator is used to input a CW signal, stepped from 2.0
to 5.8 GHz, to the analyzer. The signal amplitude is measured with an HP 436A Power
Meter and the value compared to the 8566A marker amplitude. The maximum and
minimum differences between the two readings are obtained for the frequency band being

tested.
CONNECT EQUIPMENT AS SHOWN
I_H?—rlfaaw
1 _A3BA_ B568A
POWER IZPUT
BE20C/ "
B6290A/B e SENEOR
. SPLITTER
Te CONTINUE, push H=z
To SELECT ANOTHER TEST. push MHz
Tast Number 11
EQUIPMENT:
Sweep Oscillator/RF Plug-In . . . HP 8620C, Opt. 022/86290A/B
Power Meter/Power Sensor........ HP 436A, Opt 011/8481A
Power Splifter. ... .ov vty HP 11667A-C16
PROCEDURE:

. !
1. Select the 2.0 to 5.8 GHz frequency range by pressing @ %(;;z: on the B566A

Keyboard (Test No. 11 already selected).
2. The display shown above will appear on the CRT.
3. Connect equipment as shown and press @ key to continue.

4. Follow instructions as they appear on 8566A CRT.

Figure 18. Frequency Response Test (4 of 17)
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11. FREQUENCY RESPONSE (Cont’d) 5.8t012.5GHz

SPECIFICATION:

Center Frequency Flatness

5810 125GHz - +1.7dB (3.4 dB)
DESCRIPTION:

An HP 8620C/86290A /B Sweep Oscillator is used to input a CW signal, stepped from 5.8
to 12.5 GHz, to the analyzer. The signal amplitude is measured with an HP 436A Power
Meter and the value compared with the 8566A marker amplitude. The maximum and
minimum differences between the two readings are obtained for the frequency band being
tested.

CONNECT EGUIPMENT AS SHOWN

HP-18 CARBLE

|

436A BE6EA

&

F
INPUT

8BZ@CS POWER

SENSOR.——
BBZOZA/H T POWER~
SPLITTER

W

Te CONTINUE, puah M=z
Te SELECT ANOTHER TEST. puwebh MHz
Test Numbar 11

EQUIPMENT:
Sweep Oscillator/RF Plug-In . . . HP 8620C, Opt. 011/86290A/B
Power Meter/Power Sensor........ HP 436A, Opt 022/8481A
Power Splitter. ... ..ot HP 11667A-C16
PROCEDURE:

1.  Select the 5.8 to 12.5 GHz frequency range by pressing the @ @ on the 8566A
Keyboard (Test No. 11 already selected).

2. The display shown above will appear on the CRT.
3. Connect equipment as shown and press key to continue.

4. Follow instructions as they appear on 8566A CRT.

Figure 19. Frequency Response Test (5 0f 17)
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11. FREQUENCY RESPONSE (Cont’d) 12.5 — 18.6 GHz"

SPECIFICATION:

Center Frequeney Flatness

12.5t0 18.6 GHz 2.2 dB (4.4 dB)

DESCRIPTION:

An HP 8620C/86290A/B Sweep Oscillator is used to input a CW signal, stepped from 12.5
to 18.6 GHz, to the analyzer. The signal amplitude is measured with an HP 436A Power
Meter and the value compared to the 8566A marker amplitude. The maximum and
minimum differences between the two readings are obtained for the frequency band being
tested.

CONNECT EQUIPMENT AS SHOWN

HP~IB CABLE

i
ADBBA BEBBA
o
F
INPUT
POWER
8G62@BC/ SENSOR e
BE292AB — POWER~LTJ=
) SPLITTER
RF

;

Te CONTINUE., push Hz
To SELECT ANOTHER TEST, push MHz
Teat Number 11

EQUIPMENT:
Sweep Oscillator/RF Plug-In . . . HP 8620C, Opt. 011/86250A/B
Power Meter/Power Sensor . ....... HP 436A, Opt 022/8481A
Power Splitter. . ... ... i e HP 11667A-C16
PROCEDURE:

1. Select the 12.5 to 18.6 GHz frequency range by pressing @ @ on the 8566A
Keyboard (Test No. 11 already selected).

2.  The display shown above will appear on the CRT.
3. Connect equipment as shown and press | # | key to continue.

e

4. Follow instructions as they appear on 8566A CRT.
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TEST Mo, 11

frea, rezponse

Frequency § -
Range

aout of tolerancs

1.

fun

Flatness FEEFER TO
OFERATINEG ARHD
SERVICE MAMUAL
SECTION IV

TEET HO. 11

fred., FESZRORSE

Frequency 2@@B ~ SOEBMHzT

Range
out of

1.2 dB

Flathess REFER T0O
OFERARTIHEG HAHD
SERVICE HMAHUARL
SECTION I

Frequeney
Range

Flatnaess

18MHz

P Fo

tolerance

TEST HO. 1t

frea,

Frequency
Range

xR NRA

Flatness

Fesponze

—

18 - Z4488MHz

of talerance

1.2 dB

REFEE T0

OPERARTING RHD
SERVICE MAMUAL

SEC

TION IV

TEST MO. 11

freq,

Frequency 5298 -~ 125

Range
InE SR A

Flaness FEFEE TO

response
SE6MHz

of tolerancse:

1.2 dBE

JFERATINHG AKD
SERVILCE HAMUAL
SECTION I¥

TEST MO, 11

fred, responze
12588 - {8608@8MHz
aut of tolerance

1.2 dBE
EEFER TO
OPERATIHG AMD
SERYICE MAMUAL
SECTION IV

Figure 15. Frequency Response Test (7 of 17)
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“"FREQUENCY RESPONSE™:
"t0fl2: 790828":
"H1Y

if £1g5;1+5;gto "st"

Mlist®:wrt "sa","EM KSi EM A4 KSo KSm DT@"

wrt "sa","D3PUPA3Z,592LBFREQUENCY RESPONSE TEST,RANGE SELECTION"
wth "sa",10,13," ({1} 2004z to 18.6GHz (4) 2.0GHz to 5.8GHz"
wtbh "sa%,10,10,13,"{(2) 200Hz to 10MHz {5) 5.8GHz to 12.5GHz"
wth "sa",10,10,13," (3} 10MHz to 2.5GHz  {6) 12,.5GHz to 1B,6GHz"
wtb "sa",10,10,13,17," {7) Return to Test List",18,10,10,13
wrt "sa"," To SELECT, press the number on the 8566A"
wrt "sa"," keyboard for the frequency range desired”
wrt "sa”, " then press Hz.@PUPA340,560PD340,370 R1R4EE"
eir 7,0;1if bit(l,rds{"sa"))=0;jmp 0
wrt "sa","OA";red "sa",D;D+S;if D>7 or D=0;gto "list"
ng27
"st":,0002+209]:10+A[10);if S=7;gto "e"
if 852;10+A[9);2500+-A[10);86222+A;if S5>3;86290+A
if 8>3;2000-A[91;5800+-A(10};1if 5>4;5800+A(9];:12500~-A{10]
if ©5;a[10]»A[9]1;:18600+A(10]
cfg Y1;14f 13,284,227
"§3v:
gsb "syn";if S>2:;gto +7
if D>1;gtoc -1;if D=leb;cfg 5i;gto "list®
gsb "meas 1%
1af 14,284,232
gsb "print out"
gto "list";if 5=1;sfg 5;3+S;gto "st"
TEAT
gsb "res";if flg5 and (5=5 or S=6);gto +2
if D>1;gto ~1;if D=leb;cfg 5;gto "list"
gsb "meas 2"
1daf 14,284,239
gsb "print ocut”
gto "list";if flg5;8+1l+5;g9to "st"
n#su :
"e":if flg7;cfg 1,7;g9sb "p/LY
gto "test select”
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#1

Labels test selections for frequency response testing on CRT and asks operator to enter selection on
keyboard. The number of this entry is stored in variable S.

#2

Places lower and upper frequencies of range to be tested in variables A[9} and A[10] and necessary
sweeper plug-in in variable A, based on keyboard entry. Also loads File 13 (Track 0), which is the
location of the actual measurement routines.

#3

Draws equipment setup (‘syn’) on CRT for frequency ranges from 200 Hz to 10 MHz, performs fre-
quency response measurement (‘meas 17), loads File 14 (Track 0), which is location of ‘printout’
routines, prints specifications and measurement values (‘print out’), and returns to frequency
response selection list (*list’}.

#4

Draws equipment setup (‘res’) on CRT for frequency ranges from 10 MHz to 18.6 GHz, performs fre-
quency response measurement (‘meas 2°), loads File 14 (Track 0), which is location of ‘print out’
routine, prints specifications and measurement values (‘print out’), and returns to frequency response
selection list (*list”).

#5

Prints either ‘passed’ or ‘out of tolerance’ message on external printer, returns to test listing, and
labels ‘yes’ or ‘no’ adjacent to test title on CRT.

Figure 15. Frequency Response Test (90f 17)
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38: 1¥ #6" :

39: "res":gsb "ana"

40 wrt "sa","pPUPR-95,~-205PD-300,0,0,150,300,0,0,-150"

41: wrt “sa","pPU-100,0PD0,150P020,~125PD0,~85,215,0"

42 if §=3;wrt "sa","0,10,40,0,0,5,10,0,0,-30,-10,0,0,5,-40,0,0,10"
43 if S5=3;wrt "sa","PUS50,0"

44 if S#3;wrt “"sa","50,0%

45 wrt "sa","Pp260,0,0,90,5,0,0,5,15,0,0,20,-5,5,5,5,-5,5,~5,-5"
462 wrt "sa","-10,5,~-10,-5,-5%,5,-5,-5,%,-5,-5,-5,0,-20,15,0,0,-5,5,0"
47 3 wrt ®sa","PU20,35PD5,145P0-40,-1406PD-150,0,0,10-50,0,0,-20"
483 wrt "ga","50,0,0,10pPy-50,0PD~180,0,0,140,-180,0PU139,~-25"
49 wrt "sa","pPp-150,0,0,150,150,0,0,-150PU~10,100PD-130,07

503z wrt "sa","PU25,50PD0,80P025,0PD0,~80PU0,80"

511 wrt "sa","pDl90,0PU0,40PD~-330,0,0,~300PU30,0PD0,260,85, 0"
52: wrt "“sa®,"D3 PUPALLSB,360LB8620C/@"

53: fmt 1,c,£5.0,c¢c

54: wrt “sa.l","PUPAllS8,328LR",A,"A/BRPUPAZ32,496LB436AR"

553 wrt "sa"," PUPAY6, 684LBCONNECT EQUIPMENT AS SHOWNGE™

56 wrt "sa","D2 PUPA376,456LBOEPUPA328,656LB0G"

57: wtbh "sa" ,"PUPA376,424LB",172, "RFEPUPA392Z,3920UTPUTE"

58: if S=3;wrt "sa","PUPAS36,328LB1l10dB ATTEN.@"

59: wtb “"sa","PUPAY920,624LB",94, "RFEPUPAY36,592LBINPUTA"

60: wrt "sa","PUPAGQ(,552LBPOWEREGPUPAGDQ, 520LBSENSORE"

6l1: wrt "sa","PUPA295,380LBHP~IB CABLE@"

62: wtb "sa","PUPAT786,504LBPOWER",169,"@PUPAT 38,476 LBSPLITTERGE"
63: gsh "wait"

64: if p=1;gsb "20C"

65: ret

66: "§7":

67: Y20C":wrt "sa","EM D3 PUPAO,592,LB8620C SETTINGS"

68: wtbh "sa",10,13," TRIGGER MODE .uvsvensen., MANUALM

69; wtb "sa",10,10,13," *1kHz SQWV/OFF ..vveearevase OFF"

70: wtb "sa%,10,10,13,"RF PLUG-IN SETTINGS"

71: wtb "s5a",10,10,13," RF OFF/ON +vueeeenreeranesnss ON'

72: wth "8a",10,10,13," ALC ...seevssvensornsssssas INT"

73: wtb "sa",10,10,13," *FM~-NORM-PL SWITCH ........ NORM"

T4 wtb "sa",10,10,13," * REAR PANEL"

75: wtbh "sa",10,10,13," To CONTINUE, press Hz@";gsb "wait"
761 ret

17:

*10206

Figure 15. Frequency Response Test (100f 17}
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#6

Draws equipment setup on CRT for frequency ranges requiring a sweep oscillator (10 MHz to 18.6
GHz). Setup is changed here to indicate use of HP 86222 or HP 86290 plug-in. This is done using
variable S, which is test selected from Group #1.

#7

Labels on CRT the necessary control settings for the sweeper.

Figure 15. Frequency Response Test (11 of 17)
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"FREQUENCY RESPONSE;MEASUREMENT SUBROUTINE":
"tO£13: 790827":
lf#lil :
"meas 1":wrt "sa","IP LN KSA SP200HZ RB30OHZ RL-2DM M2 TS 352"
cll “on interrupt’;-17+A[1];17-A[2]
for I=.0002 to 10 by .099998;¢cll “synthesizer (I,-5,0)
¢ll “synthesizer ' {I,-5)
wrt "sa","CF",I*le6,"HZ2 TS El MA";red "sa",M
max (M,A[L])*A[1l]smin{M,Al2]1)+A[2]next I;A[L]~A[2]-+A[3];ret

11#2":
"meas 2":1lcl 7irem 7
wrt "swp","MIB4V:QQ0E";wrt "sa","IP 7S El TS MF";red "sa",G
2400+15600(G>2.629)+600(G>1.83e10)+3400(G>2e10)+G
if G-A[9]<1000;cfg 5;0+A{3];ret
min(A[1C],G)+A[10):cl]l “freg  (A[9])
cll “on interrupt’:-17+A111;17+A[2]
#1#3":
wth "sa®,"EM KSm KSo A4 DTE@ D3 PUPAl6,432LB"
wrt "sa¥,"SET POWER LEVEL OF PLUG-IN FOR A POWER"
wth "sa®," METER INDICATION OP -5,.0dBm *,171,"0.148B",10,13,3
wrt "sa","PUPA96,96LBTOo CONTINUE, press Hz&8":;gsb "wait"
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Figure 15. Frequency Response Test (12 of 17)




#1

Performs frequency response measurement for 200 Hz to 10 MHz frequency range. The program
flow is as follows:

1) A for/mext loop is established to set the synthesizer frequency and the analyzer center
frequency from 200 Hz to 10 MHz in 100 steps.

2) At each frequency step, the signal amplitude is measured and the value placed in either A[1]
or A[21, depending on whether it is larger or smaller than the previous measurement.

3) The difference between the highest measurement and the lowest measurement is
determined, and this value is placed in variable A[3].

#2

Sets the sweeper to its high-frequency end and then reads into variable G the frequency measured by
the analyzer. The value of G is rounded off to the exact high frequency in MHz of the sweeper plug-in
(2400, 86222; 18000; 86290A; 18600, 86290B; 22000, 86290-HO8). If the plug-in used cannot test
range selected, operation is returned to the test list. The high frequency of the testing range (A10) is
changed to value of G if 86290A is used and 12.5 to 18.6 GHz range is selected.

#3

Sets analyzer center frequency to low end of frequency range (Af9]) being tested and asks operator to
set level of signal input.

Figure 15. Frequency Response Test (13 0f 17)
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2L: "H4":

22: wtb "sa","EM KSn KSp Al S22 M1 PUPA32,560LB"

23: wrt “sa","FREQUENCY RESPONSE MEASUREMENT IN PROGRE3S@"

24 wrt "sa","FA",A[9},"M72 FBY,A[10],"MZ KSt SPBOMZ LG2DM RBIMZ"
25: wet "sa","CF",A[9],"HMESS",{A[10]-A{9]-T}/100,"M2 TS"

26: if G<3000;wrt "sa","SPDNDN";4-rb

27: for I1=0 to 100;0+J;c1l “freq (A[9]+I1*T/10G,G)

28: wrt "sa","TsS E1 PP MA";red "sa",M;1f JI>6;gto +5

29: if M<~10;gto ~l;wrt "sa®,"Ml K8=";J+1+J;if JI>4;wrt "sa","LGUP"
30G: wrt "mtr®,"DT";red "mtr",r?

31: max (M-r7,A[11)>A[1l);min{M~c7,A[2])>A[2]

32: wrt "sa","OlMF";red "sa",F;if F<300 or F>700;wrt "sa","B2 TS"
33: if I<3100;wrt "sa","03 LG2ZDM CF Up”

34: next I;abs{(A[1]-A[2]1)}+8[3];wrt "sa","K8=";cfg 2;ret

35: "#5":

36; "“freg":if pl<2000:sfg 2

37: 2000+r11;6000+r12;12000+r13;if £1g2;10+x13

38: 10000/4200+r14:;10000/6400+r15;10000/(p2-r13)+rle

39: (P1>6100)+(pl>12200)+1+>p3;if £flg2; 3+p3

40: {pl-r(1l0+p3}) ) *r (134p3)+pd

41: fmt 1,"M1B",£1.0,"V",£4.0,"E"

42 wrt "swp.l1",p3,p4-(p4>9999.5);wait 1000;ret

*12518
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#4

Performs frequency response measurement for frequency ranges using a sweep oscillator. The pro-
gram flow is as follows:

1) A for/next loop is established to step analyzer over selected frequency range (A[9] to A[10)
in 100 steps.

2) At each frequency step, the signal amplitude (M) is measured, after a Preselector Peak has
been executed, compared with the power meter indication (r7) at the same point, and dif-
ference placed in either A[1] or A[2], depending on whether the difference is larger or
smaller than the previous measurement. '

3) The difference between the highest measurement and the lowest measurement is determined
and placed in variable Af3] after all 100 points have been measured.
#5

Determines the tuning voltage and band needed to tune the sweep oscillator to the desired frequency
called in #4. Sends this information to the sweeper.

Figure 15. Frequency Response Test (15 0f 17)
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0: "FREQUENCY RESPONSE PRINT OUT SURROUTINE":

l: "t0fi4: 790801":

2: "#1":

3: "print out":

4 1.2+r2;if 58>3;3.4+r2;if 5>5;4.4+r2

5: 32+B;if Af{31>r2;sfg 1:42+8

6 if flg7 and P<1l5;gto "s*

7 if flg3;gto +21

8: if P)lS;wrt "sa" ,"IP Ksm K350 a4 D2 DAOPUPAOD,lCQOLB"

9: wth P, " 11. FREQUENCY RESPONSE"
10: fmt 1,2/,10x,"SPECIFICATION:",/;wrt P+,1

11: fmt 2,22x,"TUNED",18x,"RESPONSE";wrt P+.2
12: fmt 3,20x%,"FREQUENCY", 15x,"(Flatness)",/:wrt P+.3

13: fmt 1,16x,£f5.1,¢,"-",£5,.1,c,8%,"+/-",£f23,.1,"as"," (",£3.1,"dp) "
14: wrt P+,1,200," Hz",2.5,"GHz",.6,1.2

15; wrt P+,.1,2,"GHz" ,5.8,"CGHz",1.7,3.4

16: wrt P+.1,5.8,"GHz",12.5,"GHz",1.7,3.4

17: wrt P+,1,12,5,"GHz",18.6,"GH2",2.2,4.4
18: fmt 1,/,10x,"MEASURED:";wrt P+.l;wrt P+,2:wrt P+,3

19: "42":

20: "s":11led+Z+Y;7)+X+Wiif S<3;le~6+Z;1+Y;77+W;32+X

21: if 8=3:1+7:77+%

22 fmt 4,14x,£5.1,x,b,c,* -",f5.1,x,b,c,12x,£4.1,"d8",b,b
23: wrt P+.4,A[91/2,%X,"H2" ,A[10}/Y,W,"Hz",A{3],RB,B

24: sfg 7;max (1+£f1gl,X[12])+X[12];if P<1l5;ret

25: wrt "sa",® To CONTINUE, press Hz"

26: wth "sa",3;gsb "wait"
27: ret
28: "43".

29: prt * TEST NO. 11 freq. response";spc

30: fmt 5,£5.0," - ",£5,0,"MHz";wrt 16.5,A091,A[10];:;if flgl;gto +2
31: spc :prt " PASSED";jmp 4

32; spc jprt "out of tolerance";spc

33: fmt 5,£13.1," 4AB";wrt 16.5,A{3)

34 prt "REFER TO","OPERATING AND", "SERVICE MANUAL", "SECTION IV"
35 fmt 6,/,16"_",2/;wrt 1l6.6;ret

*32233
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#1

Checks measured values against specifications and prints test title, specifications, and headings for
measured values on HP 9866B or HP 9871A Printer, if used, or displays data on the analyzer CRT if
P is equal to analzyer address. Flag | is set if an error is detected.

#2

Prints measured values on HP 98668 or HP 9871A Printer, if used. Flag 7 is set to indicate that
measurement has been made at least once. This prevents heading from being printed more than once.

#3

Prints test title and either ‘passed’ or ‘out of tolerance’ on HP 9825A strip printer. If ‘out of
tolerance’ is printed, measured values are also printed.

Figure 15. Frequency Response Test (17 of 17)
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"OPERATION VERIFICATION COPY PROGRAM":
"tOfle: 790801":
n #l“ .
dim AS{43,72],8B81{43,72],C8[43,72}13ent "How many copies ?",N
dsp *"Write Protect Master Tape";stp
fxd 0;for I=0 to 18;dsp "Insert Master";stp
trk 0;I¢F;if I»16:1-17+F;trk 1
dsp "Loading FILE",F," TRACK",I>16;£fdf F;idf F,T,S
gto "data";if T=6;1d4f F,23,9
for J=1 to N;:;dsp "Insert copy number”,J;stp

S0 O s O
6w S sE aE FE s wu we AR 4w

1 dsp "Recordlnq FILE",F," TRACK",I)lG 1€ F=0;rew
11: if P#0;fdf F

12: mrk 1,5*1,2;rcf ¥,23

13: next Jinext I

14: "42":

15: "data":1df F,AS

16: laf ¥+1,BS

17: ldf F+2,C$

18: - for L=1 to N;dsp "Insert copy number",L;stp

19 dsp “Recordlng Data FILE",F;£fd4f Fimrk 3,8*1l,2;rcf F,AS
20: dsp "Recording Data FILE“,F+1;rcf F+l,BS

21: dsp "Recording Data FILE",F+2;rcf F+2,C$

22: next Linext l:;dsp “ Done” ;stp

*Q223
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Figure 16. Tape Copy Program (1 of 2)




#1
Displays instructions for operator to write-protect and load master tape in controller. A for/next

loop is initialized to load and record all files from master to copies. N equals number of copies.
Displays operator instructions and records progam files on sefected number of copies.

#2

Displays operator instructions and records data files on selected number of copies.

Figure 16. Tape Copy Program (2 of 2)
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"B566A

"£1f0:

n

lQ#ll‘l :
dev

-2
dim
wtb
wrt

43"
fmt
wrt
wrt

OPERATION VERIFICATION PROGRAM OPERATING INSTRUCTIONS™:
790801"%:
Copyright by Hewlett-Packard MARCH 197%":
"sa",718;cfg
A${43,72]
"sa","IP DT@ D3 KSm KSo A4 PUPAIG,320LBSEE PRINTER FOR "
"sa" " INSTRUCTIONS@"

for J=1 to 3;trk 1;14f J,AS

for I=1 to 43
fmt 1,6x,c;wrt 6.1,A5[1] next I;next J

1,/,80" ", /;wrt 6.1
*sa", "EMPUPALOO, 350LBTo CONTINUE, push Hz@"
"sa", "R1R4EE"

if bit({l,rds("sa"))$l;imp O

rew;

trk 0O;1dp 0,0,49
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Figure 17. Operating Instructions Program (1 of 2)




#1

Sets device select codes and addresses to be used by program for equipment used.

#2

Prints instructions on HP 9866B or HP 9871 A Printer. Data is actually located in Files 1, 2, and 3 of
Track 1.

#3

Continues with Operation Verification program when proper entry is made by operator.

Figure 17, Operating Instructions Program (2 of 2)
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Chapter

The HP B566A is a high-performance spectrum anaiyzer which operates from 100 Hz 1o 2.5 GHz In the low frequency
band and 2 - 22 GHz in the preselected microwave band. 1t uses a synthesized LO to provide accurate frequency tuning
and an internal micro-computer to automate controls and provide useful operating features.

Frequency

Range:
Resclution:
Spectral Purity:
Accuracy:

Amplitude
Range:

Scale Resolution:
Dynamic Range:
Fiatness:

Performance Su

100 Hz — 2.5 GHz/2 — 22 GHz

10 Hz tc 3 MHz

< — 78 dBc, 300 Hz offset, 5.6 GHz.

Internal frequency standard aging =1 x 10°/ day. Frequency accuracy is a function of
frequency span and center frequency whera:

accuracy = = {center irequency x frequency standard error + 2% frequency span + 10 Hz)
for span <5 MHz.

-137 dBm 1o + 30 dBm with 90 dB calibrated display

10, 5, 20r 1 dB/Div or linear with ampiitude readout in dBm, dBmV, dBuV or volis.
Upio90dB

+2.2d8

HP 8566A Spectrum Analyzer
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GENERAL
INFORMATION

The HP 8566A consists of an 85662A Display Section and an 85660A RF Section. Connect the two sections along with
the inter-connection cables as shown in the illustration below.

CAUTION
Make sure that the proper line voliage and line fuse have been selected for both the RF and the Digplay

section of the analyzer.

Connect interconnection cables as shown:

i () iiigll!

85662A
Display Section

Line Voltage

Fuse Set
HP-iB
Connector
Interconnact Cabie Interconnect 85660A
(85662-60093) Cable RF Section

(85662-60094)

Rear Panel Connections

initial P

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

LINE ON and STANDBY INSTR CHECK LED

Upon LINE ON, the instrumant will perform an automatic internal instrument check, designated by the red INSTR
CHECK lights. Both lights will turn on momentarily during the brief check routine and, if the instrument is cperating prop-
erly, wili remain off. If one or both LED's remain on, refer to the chartbelow to localize the problem.
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GENERAL

INFORMATION
LED On Problem Saolution
! 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

&1 Memory {A14)and Processor {A15) Check if A14 and A13 are connected tightly in
85660A and that contacts are clean,

Calibration

In order to meet specified freguency and amplitude accuracy, the analyzer's calibration must be checked periodi-
cally io insure the highest performance.

FREQ2ZERO

@

Conrnect cable from CAL OUTPUT signal to RF input to perform initial calibration

CAUTION

Excessive signal input power will damage the input attenuator and the input mixer. The spectrum
analyzer total RF power must not exceed + 30 dBm (1 watt),

DC Precaution: The HP 8586A cannot accept DC voltages' inQ dB ATTEN. With 10 dB or greater input at-

tenuation, a maximum of =7 Voits DC can be accepted without damage. A blocking capacitor is recom-
mended at the input when DC is present with an RF signal.
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GENERAL
INFORMATION

Manual Calibration Procedure

1. Afterinstrument has stabilized, press @
2. Press § | this recalls the following stored control settings from the analyzer’s internal memory:
Center Frequency = 100 MHz
Freguency Span = 2 MHz
Reference Level = —7 dBm
Res BW = 1 MHz
Scale = 1dB/Dv
Marker = Normal
3. Adiust AMPTD CAL for a marker amplitude of — 10dBm.*
4. ?ress@ 9 ; this recalls the following
Center Freguency = 100 MHz
Freguency Span = O Hz
Reference Level = — 7 dBm
Res BW = 30Hz
Scale = 1dB/Dv
Sweep Time = 10 Sec.
5. Maximize amplitude response with FREQ ZERO adjustment.

*1t connection cable has significant loss it must be accounted for separately,

Error Correction Routine
A 30 second internal error correction routine minimizes uncertainties due to control changes in the anatyzer. To start

the routine, press! sumjwm

A M'CORR'D” readout wilt appear on the left edge of the CRT upon completion of this routine. If the message “'Adjust
AMPTD CAL" appears in the display, repeat the manual calibration before running the error correction routine again.
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GENERAL
INFORMATION

B

Front Panel Overview

B e, WA

SIS coyeL gD

ﬁ ;‘ HSEEA SPECTRUM ANALYZER 152 n.
WE| e - prckane

FOCHE ey

FREQZERD

srangRy

FUNCHON &

e P

€) crroiseLay:

€) TrAcE:

€) rererenCE LINE:
O scae:

€ «ev Funcrion:

@) sweep and TRIGGER:
€ rFinpUT:

€ oaTaruncTion:
€) caLoutpuT:

€0) MARKER:

§) coupLED FUNCTION:

€) INSTRUMENT STATE:
€ LINE ON&STANDBY

CONTROL GROUPS

Signal response and analyzer setlings

Conirol of signal response display

Measurement and display aids

Selects logarithmic or linear amplitude scale

Access to special functions

Selects trace update trigger

100 Mz to 22 GHz { + 30 dBm max. power}

Fundamental analyzer control

Calipration signal

Movable bright dot markers for direct frequency and amplitude readout
Maintenance of absolute amplitude and frequency calibration by automatically seiecting

certain analyzer control setlings

Local (Icf) select key, SAVE and BECALL keys and FULL SFPAN keys.

Powers instrument and performs instrument check

15



GENERAL
INFORMATION

T Display

The analyzer’'s CRT display presents the signal response trace and all pertinent measurement data, The active func-
tion area names the function under DATA conirol and shows the function values as they are changed. All the informa-

tion necessary to scale and reference the graticule is provided.

MARKER
Reference User display frequency
level annotation amplitude
Amplitude
scale
Your message here... MMA 17.998 998 4 O
hl; FEF 3.8 <ibm ATTEN 18 <B ~30.168 dim
16 aBs | '
Active —
function ' .
™~ ' o — ' ACE A
readout 17.p99 bS8 § GHf _ —] —TRAC
-320l10 EBm - e
i ' .. | ' | / / 1 TRACEB
HEEEEERTED i_'_i’/
internally
T~ generated
graticule
CENTER 18.0608 080 OHzx SHAN 106 kg
BES BW 1 kkz VB 108 Mz Swr 31,88 L1 3
/ Frequency
Center Resolution Video Sweeptime span

frequency bandwidth bandwidth

1.6
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21.4 MHz IF Quiput

10 MHz Cutput Recorder Qutputs

Sweep and Tune Output External Trigger

SRS
asatataatyt;n
Nesesatetotat,::

'n"s

Frequency Reference Display Cuipuis

HP-B
Connector

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

Dispiay Outputs Cutput

Cto+1V

Intensity: -1 V blank, 0 1o 1V intensity modulation

Recorder Outputs
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 pane! keys enable outputs for the calibration of x-y plotter reference points:

RECORLER RECORDER Qutpuis
Record T e when keys or HP-IB
Oeaftgra.lte; i commands are enabjed
Q “ Lower tUpper
Left Right
A voltage proportional to the herizontal sweep of
the CRT trace that ranges from 0 V for the left edge ov 10V
andioc + 10V for the right edge. left right
Detected video output (before A-D conversion) pro-
portional to vertical deflection of the CRT trace. oV +1V
Output Increases 100 mv/divirom Qto 1 V. lower upper
A blanking ocutput, 15 V, occurs during CRT
retrace; otherwise output is fow at 3 V (pen down). +15Y + 15V

HP-IB Input Qutput Connector

The Hewlett Packard interface Bus aliows remote operation of the analyzer as well as input and output of measure-
mentdata. See 8566A Spectrum Analyzer Remote Operation, HP part number 08568-90003.
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Chapter 2

This chapter ls intended te provide you with a quick overview of the use and capability of the HP 8566A Spectrum

Analyzer, The chapters following provide the detalis on each aspeci of operation,

The basic controls on the HP 8566A front pangl consists of FUNCTION keys and DATA control keys. Functions are
activated by pressing the appropriate key; its value is then changed via the DATA control knob, step kevs or numeric

keyboard. The activated FUNCTION will appear on the CRT as well as its current value,

REF  0.& dBm ATTEN 18 oB

14 98/

CENTER A

Tt.pow p GHE i

= <

—
W

FUNCTION/DATA ACTIVE FUNCTION
and DATA VALUE AN 50.3 Wiz

ContrOts CENTER 11.000 @ Gz
L BN 388 kMrz VBW 18 Hr Wi 53,8 aec

The front panel controls are divided into functional groups. The majority of measurements can be made with only the
FUNCTION/DATA group illustrated. The major FUNCTION controls are CENTER FREQUENCY, FREQUENCY SPAN (or
START/STOP FREQ) and REFERENCE LEVEL. The value of the activated FUNCTION can be changed continuously with

the knob, incrementally with STEP KEYS or exactly with the numeric keyboard.

Knob
Step
Keys \
Numeric
Keyboard
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Two FULL SPAN keys allow you to
select a wide 0 — 2.5 GHz or 2 — 22
GHz* frequency span. Both keys presets
ail the analyzer functions to automatically
maintain a calibrated display during the
course of the measurement.

EXAMPLE

Connect the CAL OUTPUT signal to RF INPUT.

Press (%]

This presets the analyzertoafull 0 — 2.5
GHz span with 0 dBm Reference level and
automatically couples all secondary
receiver functions. '

5
Press and use the kncb step

" keys @ @ or the numeric keyboard
fo fune the center frequency o 100 MHz.
Note that the activated FUNCTION
{CENTER FREQUENCY), appears on the
CRT graticule field.

"The | %f | keyis also activated with LINE ON.

aking a

GETTING

STARTED
INSTR PRESET
ﬂ' i @ g SYTEN T3 of
D oGBS £
i
............... I 4
Libil |
GTART @ iy STOFY 280 Ceiz
P W 3 M VB 3 Mz GWH B2.5 mogs
f]l REE P.9 oBm AYTEN 10 dB
CENTER o anr
FREQUENCY
i i l g | l L 1
CENTER {00 W1z AN 3 TE e
PES G 3 M VBW 3 Mz SHP 55.0 masc
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GETTING
STARTED

fhy; PEF_@.8 4B ATTEN 18 af
i dB/

FREGUENGY

\‘ o™
Press|_ Jandusetheknob ,

N
step keys < ¥|14" or numeric keyboard

o reduce the freguency span to 100 kHz.

I e NI B

A

FREQUENCY
SPAN

CENTER 100,208 M-y

SPAN 120 wHy
FHG BW 1 hHz YBW 3 Mz

SEF B8 meac

fyr PEE_-18.2 dBe  ATTEN 12 4B
HEFERENCE

i@ 487

LEVEL 5

Press “iem . jand use the knob © ,

step keys @@ or numeric keyboard ' j k
to position the peak of the signal on the
top graticule line.

T 1

CENTER 100 .38 My

SPAN 188 xHz
S BW 1 kM

VBR 3wz SpE? 300 meec

The frequency and amplitude of the signal are read out from the graticule border. All secondary analyzer functions
(resolution bandwidth, video bandwidih, sweep time and attenuation) were automatically adjusted to maintain a fully
calibrated display. The coupled functions can also be uncoupled to allow manual operation.

B
LU j

L

of DATA control. The above also apphies to (%5, (5], (=] or &
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Direct Freguency an

Markers can be used to quickly identify signal frequency and amplitudes — delta (A} markers are avalilable to
measure signal separation or amplitude differences.

MKR 19R MHr

"";‘ PEF 2.0 dfm ATTEN 10 B -3, 18 dBm
i dBs
M ER
. . . 1Q0F Mz
Activate a marker on the glgplay with -1 10 ligm
NORMAL. Tune marker with The fre-
quency and amplitude of the signal are I
read out with the marker.
START 8 Mz STOE 1,38 Gz
PET BW 3 MHz VBW 3 M SHP 2%.0 mesc

MO A 100 M-z

;f_,r REF 2.¢ dBe ATTEN 1@ dB ~33.80 4B
12 4B/
To measure the harmonic(s) of the signal, MARKER b
12 M-z
press A and tune the second marker to |-33] ag be
the signal’s harmonic. The frequency i {
separation and amplitude difference are §
read out.
START @ Hr - STOP 1.08 %z
RES BW 3 MHr VB 3 MHp S 25.0 masez

SAVERECALL

The HP 8566A instrument control settings can be saved In an internal memaory and later recalled to make a measure-
ment, (o }/ 1 lto[ 6 | provide access to the six internal storage registers.
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GEE NG
STARTED

SHIFT Keys

In addition to the front panel functions listed on the keys, another set of functions can be assigned 1o the same keys Dy

pressing the blue {==] key prior to activating a front panel key. These will be covered in more detail in Chapter 12.

]

Automatic Veagsurementis

The HP2586A is fully programmable via the Hewleti-Packard Interface Bus (HP-IB} — HP’s implemeantation of IEEE Std
488-1975. Internationally, HP-IB is in concert with the IEC main interface document.

A computing controller/calculator can be used with the HP 8566A fo configure an automatic measurement system.
Just as the analyzer's front pane! is keyed manually to control functions and change values, simple program codes are
transmitted via the HP-1B with a controlier to make measurements autormatically. These program codes are listed in the
Remote Operation section of the instrument pull-cards.

Detailed information on remote operation is the subject of another manual entitled "8566A Spectrum Analyzer
Remote Operation”, HP part number 08566A-90003.
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Chapter 3
\TA

DATA controls are used {o change function values for functions such as center frequency, start frequency, resoiution
bandwidth or marker position,

DATA Conizols

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

i T —

incremental changes to the activated function. To the r;ghdt of the FUNCTION keys is the DATA number/units keyboard
which allows changes to an exact value.

The DATA controls will change the activated function in a manner prescribed by that function. For example, center
frequency can be changed commuously 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 bandw:dth which can

may not comcede with an allowable bandwidth will select the nearest bandwidth.
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DATA

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

ATYEN 10 48

Active
function

o

>

ot

-2
-—"‘"‘"‘_’“—“MF——F

SPAN LAY Wz

S 38 meac

CENTER 114 MHx
RES BW I MHz vBW 300 kMz

The active function readcut is blanked and the ENABLED light goes

out, indicating no DATA entry can be made. Presszng a function key re-enables the DATA controls

The DATA knob .a llows the continuous change of center frequency !requency span {or stop/stop frequencies),
reference level, and the positions of the marker, display line and threshold. It can also change the function values which

are only incremented.

Clockwise rotation of the DATA knob will increase the function value. For continuous changes, the knob's sensitivily
is determined by the measurement range and the speed at which the knob is turned. For example, when the center fre-
guency is activated . increases the value of the center freguency one horizontal division of span per one quarter

turn.

The DATA STEP keys allow rapid increase |Q or decreasel{}‘ of the active function value. The step size is depen-
dent either upon the anzlyzer's measuremems range, ona preset amount or, for those parameters with fixed values, the
next valueina sequence Examples Activate cenler frequency and \{} I will increase the center frequency value by an

{} woutd change the 'span to the next lower vaiue in predetermined sequence, Activate resolution bandwidth and {{}\

wx!i seiect the next widest bandwidth,
Each press results in a singie step.

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 and the positions of the markers, display line, threshold and the

COUPLED FUNCTIONS.

3.2

JATA Entry Readout



DATA

An actlivated parameter is changed by entering the number {with the CRT display providing a readout) then seiecting
the appropriate units key. The value is not changed (entered) until the units key is pressed.
T
The number portion of the entry may include a decimal,| . | If not, the decimal Is understood at the end of the

i

number..Corrections to number entries are made with | W which erases the last digit for each press.

RN

Example: With center frequency aciivated

o uianirairieelrs

will set the center frequency to 1.250 GHz.
If the units key were pressed without a number entry, 1is 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 frequency eniries can be made using

| sm;rJ | how
) L

" P, ,
as a prefix to the frequency entry, For example, {0 enter a negative start frequency, press u‘sﬁi"” sy | | o ) {BL o]

LO :T . This enters the frequency value as -100 MHz. -
S S—

Not all functions will accept negative entries (the sign will be ignored).

ultipie DATA Changes

A function, once activated, may be changed as often as necessary without reactivating that function (see Chapter 4,
FUNCTION} Any of the DATA controls can be used in any order.*

It is not always necessary 10 make a DATA entry. For example, start and stop frequency may be activated simply to
allow readout of the left and right display reference frequencies as start/stop frequencies.

*Exceptions are the SHIFT KEY FUNCTIONS which use only DATA numberfunits keyboard. See Chapter 12,
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Chapter 4
ICT

This chapter describes the use of the majer function block — CENTER FREQUENCY, FREQUENCY SPAN (or
STARTISTOP FREQUENCY) and REFERENCE LEVEL,

A FUNCTICN is enabled by pressing the deslred FUNCTION key. Once enabled, the function along with its current
data value is displayed in the active graticule area of the CRT as well as ouiside the graticule border. To change the
value of the active function, use either the DATA knob, step kevys, numeric keyboard or a combination of all three. The
HOLD key above the DATA kneb can be used (o retain the present insirument state and prevent inadvertent entry of
DATA. HOLD clears the active function area of the CRT as well as de-activates any function.

Reference
Level

Iy

18 dB/

ATTEN @ oF

Active
Function

Center Frequency L
Frequency Span .

4.1



FUNCTION

Center Frequency A |

The center frequency can be tuned continously from 0 to 22 GHz using any combination of DATA controis. Additional
band overlap enables the center frequency to tupe up to 24 GHz and below to — 1 GHz.

The center frequency can be set with 1 Hz resolution, Readout resolution is 1% of the frequency span, hence the
highest readout resolution is obtained with narrow frequency spans. Data entered however, |s always accurate to 1 Hz
aven though the center frequency readout may display less resolution.

During band crossings (from 0 — 2.5 GHz low band to 2 - 22 GHz microwave band) or at band edges (below 0 Hz or

above 22 GHz), the frequency span may change to enable the desired center frequency to be set, (See Appendix for
detaited information.)

DATA Entry with CENTER FREQUENCY

J@ Changes the center frequency by about one half the total frequency
o span each full turn.

T @@ Changes the center frequency by one tenth of the frequency span, ie.,
mfu—]w W by one division. COUPLED FUNCTION (% can be used to change this step size.

Lcmﬁsn Allows direct cenier f{requency entry. The analyzer wili accept a center-
— frequency entry with 1 Hz resolution. Even though the readout may show a fawer number
gggs of digits {due to wide frequency span), as the span is narrowed, the full entry will be read
SEEG

out. Abbreviated readouts are not rounded.

Example:
Once a signal response is placed at the center of the display, the frequency of the signal can be read out from
CENTER FREQUENCY. The input signal is an 9 GHz synthesized source.

[t

Press { & | for afull span dispiay. Tune signal to center of display with

O

"’F REF 3.8 dbwm ATTEN 18 <8
18 o8/

CERIgH ]
FHEQUENCY

hF REF 6.@ dbm ATTEN 18 &3
16 eB/

ER
9. GHx

START 2.8 Dhiz . b .
s CENTER 8.0 GHE WA 14,6 O
b HES B 3 MMz vEW 3 M SuE S0 moes
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FURCTION

CENTER
FREGUENCY

Reducing the frequency span will fn-
crease the center freguency

regoittion.

Fa——
press m‘;‘.ﬁﬁ."“ E\ij@

CENTER
theﬂ FREQUENZY

| —

]
readout 9.0b® oF GNf !I

I

|

by MR @8 e ATTEN 1@ 48

ie &8s

CENTER 5.000 88 OH:

PES BW 19 kHz VEW 30 WMy SP

3]
»
h

The frequency span changes the total display frequency range symmetrically about the center freguency. Note that
the frequency span readout refers to the total display frequency range; to determine frequency span per division, divide

by 10.

As the frequency span is changed, resolution bandwidth and video bandwidth automatically change to provide a
predetermined level of resclution and noise averaging respectively. Sweep time also changes automatically to main-

tain a calibrated display.

The analyzer can be adjusied to span a maximum of 2.5 GHz in the low band and 22 GHz (2 to 24 GHz range} in
the microwave band. A minimum span of 100 Hz is allowed in both bands as well as 0 Hz (zero span) which enables
the analyzer to function as a fixed-tune receiver. In zero span, the analyzer can display modulation waveforms in

the time domain.

DATA Entry with FREQUENCY SPAN

 FREQUENGY
$PaN
(S

Changes the freguency span continuously.

L fne:;sﬁncij @ @

Changes the frequency span to the next valugina t, 2, 5, 10 sequence.

]

Pormeaetee | MBS0
Spel [ 113
ENEE

Enters an exact value up to three digits, depending on span.
Additional digits will be deleted without rounding.
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Example:
Use FREQUENCY SPAN to zoom-in on signals.

Connect CAL OUTPUT to RF INPUT press
G } This selects a convenient full span
display from 0 t¢ 2.5 GHz.

Tune center frequency to 100 MHz with:
FE::EEG'EHTEE:C!‘ 1 (} O MHZ-

Reduce span witht

ol {@U or
The desired span can also be selected
with the numeric keyboard. Note that nar-
row frequency spans provide increased
center frequency resolution.

by FEFE_ 8.8 sBm

ATTEN 1{ 48

FUNCTION

‘ FETLYENCY
SR
L —

i 48/

START @ Ry
PG GW 3 Meix

VEW 1 MMz

ATTEN 19 B

STOP 2.%% GHx
SWP B2.%5 mesc

fp FEE_ 8.0 d8m
13 8B/
DENTER
103! M-z

CENTER 100 MHz
PR BW 3 Mk

by PEE_ 2. @ dBe

WizK ] Mz

ATYEN 12 B

SFAM 2.28 Gy
SW7 55 .0 msac

1@ 4R/

SIrAN

189] hHz

[ s S W

—

CENYER 120.000 M-z
FES BW 1 kM

in the microwave band, pressing [ ] enables a 20 GHz fuil span.

4.4

VBW 4 kMY

SPAN 108 kHx
SWF 12 msac



FUNCTION

FREQUENCY
SbAN

Exampie:

Operating the spectrum analyzer in zero span. The modulation waveform of an AM signal can be displayed in the time
domain.

iy FEF_8.0 d4Bm ATTEN 18 dE

10 a8y

CENTER
T.5P0 oBa GHz

in the frequency domain, we can ac-
curately determine the modulation fre-
quency and level,

e

‘—-«---m::_m
=

w—ww::.
—

CENTER 3 .%20 @00 (i

HPAN 380 Wz
S BW 1 kHz VEW 3 kkx

SWF 308 meec

!;‘., REF  @.3 dBm ATTEN 1@ o8

12 a8

r
To democdulate the AM, increase the '
resolution bandwidth to include both
sidebands within the IF passband.

|
A

CENTER 5.3500 2R (Hx

SR AN 188 wHz
TS BW 3 kkx VEBW 128 wrx S 20.0 masy
;'F" FEF 157 mv ATYEN 18 af
L 1NEAF
REF] | EVEL
1%7] my
Position the signal at the reference level

and select a linear voitage display,

— —
.{ REFERERCE

i ENEL

| S—

__ 1 SCALE

CENTER %.508 208 fOr

AN 1B kHr
RES BW 1@ akiy VBwW 188 kHz L

2T mass
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,‘--!- BEF  1%7 my ATTEN 13 3B

L I AR (\ N Iay A LAY

e *@ét raf
To select zero span, pr e W oo || B f k
pan, pressi " | u ) j ‘

Video trigger can be used to trigger on the

i \ )
waveform. The sweep time control can be \ \ \ -
; ; o % L v, ;
adjusted to change the horizontal scale.
CENTER 5 %22 282 Q20 Ud<z SAN B My
Fif W BW 39 kHg ¥BW 10D eHx W 308 pwac

Another way to adjust the frequency range is by using START/STOP FREQUENCY instead of CENTER FREQUENCY
and FREQUENCY SPAN. Activating START FREQ or STOP FREQ causes both to read out in place of CENTER FRE-
QUENCY and SPAN on the CRT. START FREQ sets the left graticule frequency and STOP FREQ sets the right graticule
frequency; both are mutually exclusive with CENTER FREQUENCY and FREQUENCY SPAN.

The INSTRUMENT STATE keys, (%) and {51 select a starl/slop frequency from 0 to 2.5 GHz and 2 to 22 GHz
respectively, Additional over-range allows start frequency setting of — 1 GHz and stop frequency of 24 GHz. The max-
imum start/stop freguency span allowable is 22 GHz; the minimum span is 100 Hz and zero span {(START FREQ = STOP
FREQ).

Start/Stop freguency readout resolution is 1% of the span (span = stop frequency — start freguency). Both start or
stop frequencies can be entered with 1 Hz resolution,

DATA Entry with START/STOP Frequency

— Changes the start or stop frequency. The amount of change perturnis a
constant percentage of the frequency span.

@ @ Changes the frequency by one tenth of the total frequency span,

STRRT
FA EU

“(“;r‘ BEse Exact start or stop frequencies can be entered. The number of digits
BREAS
(—j aees readout depends upon the frequency span.
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FUNCTION

REFEATREE
LEVEL

Example:
Set stari/stop frequency te monitor FM broadcast band.

},P FEF —1iB.6 J4Bm ATTEN 10 4FF

it 4Bs

— SToP
o | 025
Preas; e ) 1080 Mie

l
) iy ‘
() oo )2 i !

i TR M
RES BW 188 kb VB 38 &Hzx SHET 28.8 mes

.ﬁﬁ FEF —18.9 dém ATTEN 1@ dR
19 48/

CERTER . CENTER
Press . Note that horizontal 36 p Mk

scaling is unchanged although the
START/STOP frequency readouts are
replaced by center frequency and span
(108 — 88 = 20 MHz}

T
PO —————"

L‘
e

=

$
!
H ﬂ

B My
HMES BW 180 wrx VBN 38 kHz

Reference Level

The REFERENCE LEVEL function changes the absolute amplitude level of the top graticule line. The vertical scale
{amplitude units per division) is selected from the SCALE controt group. To measure signal ievel, the peak of the signal’s
response is positioned on the fop graticule tine and its amplitude Is read out from REF LEVEL,

The reference level can be adjusted from — 89.9 dBm o + 30 dBm (— 139.9 dBm to + 60 dBm with extended range)
with 0.1 dB resolution. The input attenuator is automatically coupled with the reference level to prevent gain compres-
sion; signals which are above the gain compression point will be displayed above the reference level line. Different mix-
er input levels as well as amplitude units can be selected (see SHIFT FUNCTIONS Chapter 12).
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FUNCTION

DATA Entry with REFERENCE LEVEL

In legarithmic scale the changes are in 0.1 dB steps: in 1inear scale the

e s
(e SR
changes are made to the ieast significant digit.

[ mi"?é f;-}""l In logarithmic scale, changes the reference level in steps according to
e ] dB/division scale. In linear scale, changes the reference level In 1 dB

steps.

Allows entry of exact reference levels. Digits entered beyond the

asun
HEFERENCE RAEE
— saes displayed number of digits are deleted.
Example: ;: ,;W 0.8 dBm _ aTrEN 10 @
Measure amptitude of calibration signal.
SPAN \
2.ek sk \\

Press L% | \
S| 100 MHz _ 1A

CENTER 100233 M-ty
PES BW 38 kHz vBw 100 kHx

SPAN 2.08 Mex
St ZE.8 moew

ATTEMN 1@ 4B

Py PEF 18,9 dBm

18 oB/

REFILEVEL
~ 1313 B

To measure signal amplitude, press

“‘ii‘l‘;':“‘ | and position signal peak to
/ I\
/ A

top graticule line. Read amplitude from
REF LEVEL.

TOAN 2. 2@ MHx
Skt 29,8 meac

CENTER 188.86 M4z
RES BW 30 hHp VEW 188 wHx
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FUNCTION

Function/Data Summary
FUNCTION .
CEMNTEHR FREQUENCY STARTISTOPR REFERENCE
- FREQUENCY SPAN FREGUENCY LEVEL
DATA
i Change continuoust
KNOB Change continuously ) 9 Y Continuous with 0.1 dB
P~ with up to 1 Hz resolu- with n x 2Hz ) ‘
L N tuning resolution
tion in narrow spans. resolution
Incremental change in
Change frequency in accordance with log
aTeED KEve | one division sieps, Change span in 1, 2, 5,| aeale In Linear
@C{,\Ej (i.e. 10% of frequency 10 sequence changes incrementally
- span.) in 1 dB steps.
NUMERIC Enter exact frequency Enter exast Enter e>.<a.ci reference
KEYBOARD | with up to 1 Hz frequency with n x| CVe" Digits entered
gg resolution SHz resolution® beyond last displayed
i cigit are deleted.
o 100 Hz to 22 GHz
ADJUSTIMENT| — 1000000000 GHZ 0| 1 10 2,5 GHz and zero span ~139.9 dBm to +60
BAMGE 23.999999950 GHz T (5F] dBm
2 t0 24 GHz 100 Hz to 2.5 GHz
and zerc span
; 1% of SPAN
READOUTY (UO 01 Ha i o | 0.1 dB in log; 4 signifi-
RESOLUTION | 0 0 e namow

span)

cant digits in linear.

*where n = harmonic number
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Cihapters
CRT DISPLAY

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

Adjustment of the Display

The adjustments for intensity, focus and atignment simultaneousiy affect all the lines and characters on the display.

CRT Display and Adjustments

INTENSITY

Controls intensity for all the CRT writing.

£0CUS A screwdriver adjustment which focuses all the CRT writing. Focusing any one element on the CRT
@ focuses all the writing.

ALHGN

) A screwdriver adiustment which tilts all the dispiayed CRT information.

Display Section Line Power

. STANDBY The tight indicates power condition of the Spectrum Analyzer Display section as dictated by the LINE
power switch on the 85660A RF section.

CRT Display Overview

The cathode ray tube of the Spectrum Analyzer Display section displays:
~ — active function name and value
— graticuie

— 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.
- Operaior originated labels and graphics

Active Function
The function which has been activated for DATA entry is read out in the graticule area shown.
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DISPLAY

flf_ REF  8.¢ dBm ATYTEN 1& dB

10 «@s

STARY 2.@ GHy

STOF 22.0 GHz
PES BW 3 Mz VBW 3 MHx

G AR meee

Activating a function immediately writes its name in the active funciion area along with its present value. The follow-
ing summarizes the names and readout formats for the front panel designated active functions after an INSTRUMENT
PRESET.

Examples of Active

Examples of Active
Function Function Readout Function Function Readout
FUNCTION MARKER
(e CENTER {ronan MARKER
| 120 GHz 12,0 GHz
o SPAN 19.8 dBm
U o MARKER A
20 GHz - 20.0 MHz
(g START -12.408
iy 2 GHz (oo | MARKER ZOOM
12.0 GHz
STOP -32.8 dBm
22GHz o] [0} M MARKER

B dBm -149.4 dBm (1 Hz)
e REFERENCE LINE
(*] deactivates the active function and (o] DISPLAY LINE
blanks the active readout. -45.0 dBm
[ THRESHOLD
COUPLED FUNCTION -9@ ¢ dBm
F‘;ﬁ \ RES BW
3 MHz SCALE
IKra VIDEO BW o
"""""" i 3 MHz (5] LOG
1@ dB/
[ SWEEPTIME
500 msec
{asen RF ATTEN KEY FUNCTION —89
o 10498
(See KEY FUNCTION,
CF STEP Chapter 12.)
190 MHz
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Graticuie

Tne 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.

« . %
T ‘
The graticule
aspect ratio
yix =113
Center line —#; ¥
i ¥
4
Center line

The graticule may be blanked from the display with KEY FUNCTION sy and restored with {see sy
For CRT photography, the graticule may be intensified independent of the annctation and trace by pressing the foliow-
ing sequence:

1
[

For more intensity, repeat the last two number eniries, 1163 Hz and 2115 Hz. & ireturns the graticule to normai.

Traces

Three separate traces, A, B and C, can be written onto the display. Each {race is generated from 1001 points across
the graticule, connected by 1000 point-to-point straight line vectors. The location of each point is designated by an x and
y tocation using the graticule as rectangular coordinates.

(0,1000} ? ; {1000,1000)

!
1 T
y = 1023 Trace overrange maximum

N

100 points
¥ {100 j&-
points
¥
(6,00 {1000, 0}

Graticule Referenced in Display Uniis

Display locations may be referenced in terms of these display units for HP-IB input and output. See Chapter 6 and
8566A Spectrum Analyzer Remote Operation, HP part number 08566-90003.

Trace overrange is an additional 23 display units above the top reference tevel graticule. This display area is not
calibrated.
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DISPLAY

Locations of Permanent Readouts

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

hp‘ REF —5.4 dbm ATTEN 18 48
19 divs \ l
Reference
Vertical [ leyel
scale

\

-
I
i
I

/

\
\

/

Center frequency [

Frequency span

{or start freq.}

{or stop freq.}
-

CENTER 4G61.8 MAx

FES 8% 108 xHz A ]

SPAM £0.0 MHx
S 30 meac

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

hp FET_.D dEn ATTEN 10
T 17 H
10 4B/ RF attenuation
[A
J
CENTER 67 MHz AN 100 Mz
RES 86 1 Mrix VBW 189 WMz 547 30 moec
s 1 \
Resolution Video Full scale
handwidth handwidth swaep time

To blank alf the character readouts, press KEY FUNCTION (=] 0. To restore, press [s«= | p.

Other Readouts
Title {see KEY FUNCTION]

Marker amplitude and
frequency {see MARKER])

Amplitude and/or

. AR, . abo. . .123, ., /88, .. MRR 12,321 399 7 Ghr
Detection (. REF_23.8 dBm  AYTEN 10 B 4.38 dBe frequency scales
Mode 10 s8s A el uncalibrated

Amplitude offset SAMNE
(see [ | KEY orrser

FUNCTION) e {

Display line —___ ™. f 1

48 [H

il

i

L

(1,
TH f![ ,‘ ;‘

. —66.2
Threshotd .~

CENTER 12,321 408 Giiz CFS 321480 MHx
DEG BN 1 kHE vBW 3 kHz

fevel
_Freguency offset
(see {_smr.v—] KEY FUNCTION)
A number of other special function readouts can be activated. Th

5.4

SEAN 188 xHx
Swi? 183 mosc

ese are coveredin chapler 12.



Chapter 6
TRACE

This chapter describes the use of the TRACE functions for writing, storing and manipuiating trace data.

TRACE Controls

THREE TRACE MEMORIES

I:',;- REF -18.8 dBm ATTEN 18 o8
16 48/ .
[ \ \ /Trace B
Trace A —~— / ’ \ ™. el
e N .
7 == Trace C
S -—--'q
CENTER 108 8284 Mz AN 18D wHZT
DR BN S0 ez VBwW 309 Hr SWit 167 maec

TRACE ldeniification

Traces aredifferentialed by intensity. Trace Ais bright, trace B and trace Care dim. | allow positive iden-

TRACE Modes

Four mutually exclusive functions or modes for trace A and trace B determine the manner in which the traces are

displayed. Indicalor lights by the keys show the current modes.

WRITE Modes (sweeping):
L Displays the input signal response in trace selected.

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

[T
_FDLD |

STORE Modes (not sweeping):
|_yew | Stores the current trace and displays it on the CRT display.

Stores the current trace and bianks it from the CRT display.
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TRACE

Trace Memory

An undersianding of the TRACE modes requires a description of the trace memory and trace data transfer within the
analyzer.

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 which can then be transferred to the
CRT display. The way in which the information is dispiayed depends upon the TRACE mode selected.

Digitized
Analyzer Analyzer
Video Response Response i
RF CRT Display
input Anal
> RE/IF ) o8 8 >
Sections Digital
|
| |
| Data Updatad at Data Displayed at |
: |
Sweeptime > Refresh
Rate Rate i

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 raie of the analyzer, that is, its sweep
time. The trace memory is written onto the CRT display at a refresh rate of about 30 Hz, rapid enough to prevent flicker-
ing of the trace on the CRT. Trace intensities remain constant as analyzer sweep times are changed.

MOTE
Itis important to understand the difference between sweep and refresh.
Sweep - refers to the spectrum analyzer sweeping from a start frequency o a stop frequency and
storing measured amplitude data into a trace memory.
Refresh - referstothe transfer of display memory data 10 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 CRY.

() AB) Sets all the values in the trace memory A(B) 1o zero when first activated (bottom tine graticule),
then displays the signal response,
B OAB) Latest signal response is written into the trace A(B) memory only at the horizontal positions

where the response is greater than the siored response.

Whenboth 5] Aand  [55) 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.
'1’ A(B) The trace A(B) data are displayed on the CRT (that is, the refresh is enabled),
o] A(B) The trace A(B) data are not displayed on the CRT (that is, the refresn is disabled).
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TRACE
Example

With TRACE modes, signals can be observed as the analyzer sweeps, can be siored for comparison, erased, of
monitored for frequency drift.

ATTEN 18 ot

hp REF @ dBwm
Center and zoom in on a 20 MHZ signal

16 e
Fress F"m ““““

Fabuurncv
et 2?

Since (5 has set (325 A and [»= B, only
Ais displaved.

WRITE

CENTER 30.8 Mrz SPAN 2.8 W
FES BY 308 hiHx VB 88 kHz T 18 maee
fiﬁ REF .9 _‘ia”‘ R ATTEN 10 o8
13 aBs

This response can be stored

/ '
A\
CENTER 22.0 MHz SPAN 20.8 hﬁix
RES BW 308 kHz VBW 188 kiy SRET 3T mowc
hF FEF & ATTEM 18 42
1R =8/ ¥
o
I
< . : V] T
Write the same signal with B and change : / \ - %\‘
its position relative to trace A: / \ /f ‘\
Press (%] 8 7 \
e . :
CHNTER 1%.0 biHe AN 24
PES BW 289 hMz VER 8% kg
NOTE

£, Mg

T 32 meaw
The * on the top right corner of the CRT indicates that the CRT readouts may not correspond to the trace(s)
Inthis case the readouts apply only to TRACE B and not TRACE A
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TRACE

Blank trace A;

Press [ww A,

This trace can be.recailed with [»=] A as

EEn

long as |

To display the drift of a signal press [

A

: f driftwith | 22 |
(Sﬁu%ate requency drift wit e

@)

x

% ]Ais not used first.

WA

TARCE

A Al
. O =%
ea]es)
i
2%z ", 0

Cean |
hie

SYGRE

O . O
CJ )

fyr FEF_.@ dbm ATTEN 10 dg
18 d0/
]
H
!
|
L
3
\
h,
g 1
CENTER 18,8 Mz SPAN 28.0 Witz
FES BW 388 WHr VBW. 180 kHz L JE TR

Trace B sweeping Trace A

i /j

AR v
A
TN
T T
A

CENTER 2.7 Mrix

RES DR 320 hH2 YBW 109 WHz -

TRACE Exchange

f+20 | Exchanges trace A and 8, changing their relative intensities and storage memory locations and enables A and B
Forexample, in the trace digplay above, the modes and dispiay appear.

SPAN 20.0 Mz
SHP 30 maec

Trace B Trace A
Clear Write Max Hoid
hp FEE_.8 dBa ATTEN 19 4B
19 4B £l
/
AL 7 .
/ /
J
/ 5
I
" \ \
Morebnr e
L]

CENTER 22.7 M

6.4

L3
HES 8N 309 xbx VW 108 kix

SPAN 2.0 MHx
S A8 mesc



TRACE

hp RER .2 B~ ATTEN 10 8

10 oB/ ] *

CENTER 22.7 Mz SPAN 20.9 Mix
HES BW 300 kHz VBW 108 kHz SwP 30 mesc

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, butis inout using a trace B into C function {B — C)or a 8 and C exchange function (B = C}.

odes

Access to the trace C modes is through KEY FUNCTION | =, . The modes are:
View C: [ 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 was blanked
it remains bianked.
B=C i Exchanges iraces B and C. !f trace B is not blanked, trace C will nol be blanked. If trace C

is blanked trace B will be blanked.

TRACE

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

rithmetic

A-B sl Trace B amplitude {(measured in divisions from the bottom graticule) is subtracted from
trace A and the result written into trace A from sweep 10 sweep. Trace B is placed or kept
in a STORE mode.

AB L)
Ry Subtracis the amplitude of the dispiay line from trace B and writes the result into trace B.
Trace B is placed or kept in [» ], Detalls on display iine are in Chapter 8, REFERENCE
LINE.
Example

Trace arithmetic with the display line can be used to correct for the freguency response characteristics {(flathess)ofa
swept measurement system typified by this setup:

Sweeping Source

5 Spectrum Analyzer

Device 2
o | Under
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 sef to the
proper amplitude level and frequency
span with the source output connecied
directly to the analyzer input,

B. sweep source then

B.

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

DL (7]

The difference between the display line
(in display units) and the socurce/analyzer
response is stored in trace B with [ 53]

Negative values of the %] line
would be stored even though not
disptayed.

Bouros Fre

hp WP 891

quency Mo
A

TTEN I8 40
g

CLITY

& oy

i

AT M

oo
WTANT @98 O
FES

8 T M

ATV

VEY D e

R

WA N

Trooe B slnue Diepley Line
ol

hp eee ey e

& @@

ATIW: 15 o

SO F. 58 s
Y 28.8 meon

| T

START 8.9% (M

66
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TRACE

Fnrme |l iged Sourse Response
hp FEE -38.1 e ATTEN 18 &
P

2 RS

Now the device under test is connected

X,
. -38.
between socurce and analyzer and its @
response is corrected for source flatness
uncerfainiy by using

(EOA o

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

Highest pricrity

Lowest priority

Marker functions, for example, use trace prigrity 1o decide which trace 1o mark. See chapter 7.
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Chapter7
This chapter describes the use of the MARKER and DATA controls for making many mesasurements faster and with
greater accuracy. Markers can be displayed only on TRACE A and TRACE B.

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

Markers are bright spots which lie directly on the display trace. The horizontal position of an activated marker is con-
trolted by the DATA controis. 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 i active, its amplitude and frequency readout also appears in the active function area of the graticule,

MARKER

ENTRY
5

PEAK
SEARCH

i

MKR -~
CF
v m——
i

WKR /o |
STP SIZE

3

MKR -
REF LVL
pm—

MARKER Controls

MARRERS
,'-!: REF -3¢.0 dim ATTEN 18 dB

10 4B/

CENTER 18.488 936 351 GHz SFAMN BRG Hy
FES BW 39 Hz YBW 30 Hr Sw? 15,8  saec

Marker Readout Locations
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MARKER

rﬂumm\
i J

ARKER Qverview

FUNCTION
s Direct readeut of the amplitude and frequency of a point along the trace [anon
e Direcl readout of amplitude and frequency differences between points on
the trace. e
e [Expansion of the span about a specific frequency, 3
s Placing a single marker at the highest response. 2N
= Automatic peaking of preselector. (P
¢ Direct noise level readout. [ ] M
* Analysis of stored traces. MARKER with  [en
« Amplitude and frequency display scaling, ENTRY %)
=y E

ri)

ARKER On But Not Active

An activated marker mode can be deactivated by activating another function, such as display tne, or by DATA [==]
This does not erase the marker ilself nor the upper right display readout. If the marker mode is reactivated, DATA con-

trol and active function readout will continue from its last position.

if & marker mode is deactivated by a function, other than MARKER ENTRY, where avalue 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 startit at the display center.

ARKER Off

(] disables any marker mode, and blanks the marker readout from the CRT display. DATA controls are disabled if

ARKER in VIE?

MARKER [ww and [ & } may be used on traces A or B in the view mode. This allows detailed analysis of responses

the marker was aclive.

which are nonperiodic or unstabie.
The markers will be placed on a viewed trace according to the priority defined in Chapler 8, TRACE FRIORITY.

AL

[w=l activales a single marker at the center of the display on the trace of highest priority. Trace priority is defined in

4

Chapter 6. The marker will not activate on the TRACE modes [sm] A, [ww]B, view C or blank C.

Measurement and Readout Range
Marker frequency has one digil more resclution than center frequency and marker amplitude has one digit more
resolution than reference level,

DATA Entry
[pomes @ Moves the marker continuously along the trace at about 5 horizonial
divisions each full turn. The marker moves in display unit increments.

[onn @ Moves the marker along the trace one tenth of the total width per step.
ﬁ 4| moves marker to the right,

lws!  E3BE Places the marker at the frequency entered. An out-of-range entry
Bake
ases results in placement of the marker at a graticule edge.
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f?p REF .2 dBm ATTEN 18 dB

18 4R/
For a given digplay activate the single
marker with (e then tune the marker
witn o position it al the signal peak.
The freguency and amplitude is read out in /
two display areas, / \
START 343,78 ;41: STOP 0%, 78 MHg
RES BW 30 hHz VBW 38 kHx Se 30 mwbe
MKR 304,400 Mz
hp REE & din ATTEN 18 ¢B ~38_68 dim
19 4B/

To read the left-hand signal’s parameters | MARKER /

. . 304 ARQ| M
move the marker to the signal peak with a8l co Bmz [ \\

- \

The signal's amplitude and frequency is / \
read out directly. / \ / \

—

START 383.78 M-z STOS J0%.78 WHz
HES BW IR hHx VBW 38 kHx S 3R meac

Kers - A

(= ] 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.

ifferential

The display readout shows the difference in frequency and amplitude.

Exampie by FET 7100 g8w  ATTEN 0 o R s am
Measuring the differences between two 0 4B
signats on the same display. ﬂ
MARCER \
309132 Mz \
—20. 40 dBm A
First set the marker on one of the signal / \ \

peaks with [wms] =Y . / \
I i

el o B

CENTER 312.8 M2 SOAN 20.9 Mz
RES B 380 kHz VEBW 108 WH2 SWP 30 masc
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MARKER

MR &4 7.57 MHz
f?‘n REF .0 48w ATTEN 10 4B =34.60 48

10 48/

pores—{
Activate [ s | and move the second z34.60 4B
marker to the other signal peak with 3 // \\ \
and read their differences directly.

o

CENTER 312.8 Wiz SPAN 20.0 Mz
RES BW 300 khkix VBH 100 KMy S A8 mees

Fractional Differences

When the reference level is calibrated in voitage, marker [ = ] amplitudes are given as a fraction, the voltage ratio of
wo tevels,

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

aB difference

fraction = 10 -

Since this equation yields the harmonic distortion due to a single harmonic, its distortion contribution can be read
directly from the display.

Example
MR A I0R.2 Mz
’.’ﬂ REF BS0.1 mv ATTEN 30 dB Qg8 x
10 4B/
MARKER
3080 MHz
L2180 X
Setup = Jon the peaks of a fundamental
{left) and its harmonic (right).
hial
8.8
Yy
START 20 M-z STOP 882 MH»
RES B 3 WHz YBW 1 Wz WP 30 moasc

With the display referenced and scaled as shown, the readout ' .0100X" designates the fractional harmonic content,
Percent is calculated as 100X {0100) = 1.0%.

With a /inear amplitude scale and a reference leve! calibrated in voltage, the fracticnal amplitude readout is the sim-
ple linear ratio of the two markers.
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MARKER

LA

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

the amplitude scale in voltage.

M<R A ~3.01 RHz

"’ﬂ REF 21,68 =V AYTEN 10 o8 . .280 qX
LINEAR | i
Piace the single marker on the carrier | MARKER
JU— -3.Pp1 kfx
peak, [ , and the second marker L2BB X
on one of the sideband peaks, (o .
The fractional amplitude readout gives
one half the modulation index .283.
%AM = 100x2x .28 = 56% 1 i r
H ' A
n
UV U
CENTER 78,0029 Mix SPAN 26.9 kixz
ES BW 300 Kr viw 300 Hz S 1.8 asc

Measurement and Readout Range

Reference
Level SCALE SCALE
Unlis Logarithmic Linear
dBm
dBmV Amplitude in dB Ampiitude in dB
dBuV
Voltage Amplitude ratio Ratio of marker amplitudes
dl difference
0= (B

span measured.

The amplitude readout in dB has a resolution of .01 dB for linear scale. The resolution for logarithmic scale

depends upon the LOG S lhvalue:

LOG SCALE
dB PER DIV RESOLUTION
10 +0.1 dB
5 +0.05dB
2 +0.02dB
1 =0.01dB8
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MAR

DATA Entry

The minimum incremental change for [ » | frequency is 0.1% of the frequency span.

Cne full turn moves the active marker about one tenth of the horizontal
span.

KNIV () 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 freguency, Larger entries
than aliowable will place the marker on the adjacent graticule border.

Negative frequencies can be entered using a [=n] (== prefix as the
minus sign. For example, loseta [ o |span of 10 MHz with the second

marker positioned to the left of the first, press [ &

LT
| ehm

[

ARKER 2O

in [ | the DATA knob and STEP keys change the values of different functions.

Positions Marker

Changes FREQUENCY SPAN
and sets CENTER FREQUENCY
equal to MARKER fraquency

DATA Control Use for [ue)

The marker can be moved along the trace with the DATA knob , angd the freguency span can be changed about

the marker with DATA step L‘ and \{}E . Each step also sets center freguency equal to the marker frequency.

—

i'lfi REF .0 dBm ATTEN 1& 4B

19 4B/

START 15 MHz STOFP 153 Mg
RES @v 1 hbig VEW 380 kHz TP W mes

76



MARKER

HEL1Y

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

DATA Entry
Moves the marker continuously along the frace. Rate dependent on
speed of rotation. The marker moves in display unitincrements.
oo & g@\‘ Changes the frequency span to the next value in the sequence and sets
et e the center frequency equal to the marke: frequency.
= E§§§ Places the marker at the frequency entered. An out-of-range entry
s places the marker at a graticule border.
Example

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

MR GH Wiy

,!,'n PEFE @, 4 dBe ATTEN 10 43 16, 30 o
18 9Bs
b
AFKER brim
H MHz
416} 3¢ pEe
From a full span, select a signal using the
marker with [ | .
i | l 1 |
GTART @ Haz FTEN 2.5 iz
e BW ) Meax VBR 328 wHz HE 62,05 maen
MO OH My
1;‘.; BEE U, G d8m ATTEM 19 df ©11.79 dim
i e/
MAPREF POOM
S 98 MHz
To center the marker and signal and ex- =115 70 HBm
pand the frequency span in one step,
M
press <{ b
TENTEP 104 Mg GOAN 2,32 Tl
TE BN 3 M VBA 300 hHz T GELE maee
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MARKER

| zoom |

MEET GR.0 g
jijf MR .0 dBm ATTEN W_o_q ~ 24, 48 ﬁ
1% 4B/
MARKER 0
= 8. B MHE
Expanding twice more with | | \{2} "2*3&}4@ HBm
,,,,, " -
shows the marker requires recentering on i "
the signal.

CENTER

98 MHr
PR B 1 M4z

HEAN SO0 Mz
YBW 382 kHz W 2Q.R meec

P 1B, @ M
hy PEE_ 2.0 afe ATTEM 1& 4B =13, 9 ke
10 s/
>

MA, il AR

100 @ MHz

~11k 7% HBm
Recenter with @ .

38 MHz
SIS BW 1 M

SPAN B0 Wir
YBIW 390 kHzx Su 20.8 wmeec

byr HEF_0.0 dB

ATTEN 1¢
1¢ <8/

MR 1208.200 2 MMz
L) ~1%.,%0 il

MARKER Frorm /
. o0l eeel 2 MEz
Continue using @ (and recentering the
marker on the signéi when necessary) un-
til the desired resolution is achieved.

CENTER 130.008 hMHx

w5 BW 3 kHz

SR 20% rHx
VBW 190 khkx S 108 meez



MARKER
(2]

Aulomatic Zoom

The anatyzer can aulomatically zoom in on a signal specified by a marker. The desired freguency span is input from
the DATA number/units keyboard.
To use the automatic zoom function

oy (T . . ,
Press (51| "o jand enier the desired span with the DATA numberfunits keyboard,

When the units key is pressed the zooming process will begin.

Example

A single carrier needs to be examinad in a 200 kHz span 1c see the sidebands. Because the SIGNAL TRACK function
autormatically maintains the signal on the center of the CRT, you can zoom automatically frorm a very wide span to a nar-
row span to lock close-in at the signal.

MR 18 .80 ez
ATTEMN 10 o8B ~0 7L 38 dBe

MARKER
18.98 GhHr
-27L 30 gbBm

Place a marker on the carrier with [ww]

|

wTART 12.4 GHr STekr 22,0 GHE
B OBRW 3 MMz VBN 3 Mz Swit 2B meec
MR 18.308 DB 8 (H4x
hp FEF_0.2 d8m ATTEMN 10 48 ~728, 00 dBm
12 4B/ ]
SPAN
Press [gau)| rome 208) kHz /
Enter the span, f \A
veaV¥on i
Press | 2 LEJ 0 ;;J and auto zoom ” Y\
. . - - 1
will be completed. ] \
I
T
CENTER 18,000 a3 GHx SPAN 288 kHx
PEZ BW 3 hikx VBW I3 kikr SWP 188 meec
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MARKER
(it

PEAK SEARCH

Peak Search

Peak search places a single marker at the highest trace position ¢f the highest priority trace, The active function is
not changed.

Example
Use PEAK SEARCH to position the marker at the peak of the signal response.

MR 98 M-z

,’~!;- REF .8 dbiem ATTEM 12 J8& —i3. 58 dBm
i0 4B/
. WARKE R
In a narrow span the marker may be i” M-z
‘1@.59 HE m
placed at the signal peak, ‘
I
Press [di) .
START GQ Mz : ST.EP 1.5@ GHy
PEG BW 3 MHr WEW 3 M Wit 36.3 masc

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 have attracted the marker,

MR 299 Mz

],r, HEF 8.0 d8m ATTEN 1@ 48 ~39. 48 dB=
13 aBs
- WARKER
990 MH
MARKER to Next Peak 20 20 L
The marker can also find the next highest
peaks by successively pressingl = i (] . 7 CLody
START 5¢ MHx ST 1.L ﬂ-ixl
RES BN 3 M-x VBW 3 MHx SHP 36.3 meeoc
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MARKER

&)
tekancs

MKR 1,993 U

f"f REF  @.@ diken ATTEN 10 dB —B3., 30 J8m
1@ dgs |
MARKER
L2B3 Oz
Marker to Minimum R83. 30 pen
The minimum trace value can be located
by pressing (=« N. A N
START 58 M i STOP 1.5@ GHz
PE: BW 3 Mz VBW 3 M2 GW 36.3 meoc

ARKER ENTRY

("8, [#2) and marker A into span. immediately set the corresponding FUNCTION value equal to the readout of

the active marker or markers:

ENTRY RESULT

CENTER

5] marker frequency into
..... 0
[} o] marker [ » | frequency into} e ori e
{'_‘”‘ - -
(#s) marker ampiitude into

[0 immediately records the single or the differential marker frequency in COUPLED FUNCTION (%7 for use with

i |DATA(G] (D).

0
A marker entry can be made any time a marker is on the trace. { { =) & | with only one marker displayed takes 0 Hz

as the lower frequency.) The active function will not be changed.
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MARKER

e

£ MR-
ce

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

K 264%.0 Mz

hp REF .0 dbm ATTEN 13 &R =34, 43 diben
i dR
- MARICER
286%. M-z r\
Activate a single marker and tune it to the ~34, 40 dBa \
desired signal: 3
=0 i |

START 100 M STOP 308 MHy
FES BW 3 MHx VAW 1 Mex S 3 meoe

MICR 264,08 Mz

".’P REF .8 dfiw ATTEM 19 a8 -34.30 dbm
10 &8/
MARKER
) 264. 0 MMz “
Change the center frequency o the =34, 30 gBm \
marker frequency. 3 f ‘
START 184 Mz STOP 264 M
RS e 3 Mg VBW 1 Mx S 28 meee
iﬁ@ will also work if start/stop frequencles are read out,

Example
One way 1o tune to a particular portion of a spectrum being displayed Is to use the A— span function.

MR 158 MHrx

,';,; BEF 3.3 dBe ATTEN 1R dB ~F7. A2 dBwn
18 oES
| MAFEER
1598 M-y
Activate the single marker and place it at 17§48 gBm

either end of the desired frequency span 3

/

/7

/]

START @ Hx STOP 1,88 Gix
PES BW 1 MHz VBW IBZ Rz GWFT 25,8 maes
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MARKER

(Wt
(87P G2k

et

f‘ff REF 4.8 diem ATTEN 18 4B

MR A 192 MMz
-, 4@ JB
19 9B/
MAFKER A
1324 Mriz
Activate the second marker and place it S
at the other end of the span with
=1 0-

START & H

STER 1.9 OHz
FES BW 3 MHz VBN 308 aHz Swi* 25.0 musc

iye FEE__@.@ <Bm

MR 2%5.Q Mz
ATTEN 12 &8 -7}1.68 aBe
18 des
Set the start and stop frequencies equal ,
MARKER
to the left and right marker frequencies 2952 MHr
=71 658 HBm
0
with (=] [a ],

Marker (== i3 activated, ‘

START 15% M-y
PET BW 3 MMz

STOP 3531 My
VBW 382 hHe

SHE' 25.0 masc

A— span will work the same with start/stop frequency readout. Note that the markers can be placed at either end of
the span.

Example

Here is a technique for viewing a fundamental and its harmonics (or any evenly spaced portions of the spectrum) with
high resolution.

hpp FEE .8 dn

MKR 250.88000 Mz
~2 .60 dbm

19 4B/ | ; \

as necessary with . centering the

carrier,

ATTEN 10 dB
Narrow the span about the fundamental

Set the center frequency step size with

\
cenfien WA
250[ ook MH \

—d
——
TS Loy

STEF 250.¢0s0 N-zdx [ \ ]
| aaniE
| Wil
\/ Vil
Now enable center frequency. With each ¥ \
@, successive harmenics will be
displayed.

]
ik i
il :‘Q‘.W\q

SPAN R0.8 hibz
VBW 302 Hx SWP 1.8 eoe
713




MARKER

(] ]

T A TR Bkt 1 i+~
0w H e H H
'mﬁ - :sb Bas) mm: »a;a »a?'n"-:: £

..... Wi I
L T ]
S LA yive
i 4 “‘m,, ﬁz"h M~ = fdhihe?
Second Harmonic Third Harmonic Fourth Harmonic

Simitar stepping can be accomplished using marker [_2 ] into step size for intermodulation products or other evenly
spaced signals such as communicaticn channels,

SIGNAL TRACK - Automatic Frequency Contro!

The analyzer is capable of automatically maintaining a drifting signal at the center of the display. To operate SIGNAL
TRACK:

Press (o= and place the marker on the signa! to be tracked with .
Press (%) to initiate the tracking. The light above the key indicates tracking. (Press again to turn off.)
As the signal drifts, the center freguency will automatically change to bring the signal, and marker 10 the center of the
dispiay.
MARKER [ |, any other MARKER mode or the instrument preset turns the tracking function off.

hP. FEF .2 dfs ATTEM 50 4B

18 of/

] ) ) 1081 000 MHz
The upper sideband of a transmitter is to b

be monitored as the carrier frequency is

tuned.

Locate the sideband with @

0 s

CENTER 1081.000 Mix AN 208 kHz
HES BW 1 Mz VBH 1 kHx T 758 mees
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MARKER

MKR 100.97820 M-z

,i,p REF .2 dBm ATTEN 10 dBf ~36.480 dbm
1 of/
| MARKER
1209788 MHz
The uppar carrier sideband is tracked —36, 80 .8m

. I . . ™ L
with (%] then zoomed inwith e ][

g

o]
T g S
-

J 1\

108.8782 Mz SPAN 18.0¢ kHx
RES BW 100 M vBW 188 Hx St 3.9 sec

As the carrier frequency Is changed, the sideband response will tend to remain in the center of the display. The center
frequency and marker frequency reads out the sideband’s frequency.

A combination of [32v) and | » | allows the "real time" signal frequency drift to be read on the display.

ESELECTOR PEAK

Preselector peak automatically adjusts the preselector tracking to peak the signal at the active marker. When the
marker is tuned 1o a signat and [755 is pressed, an internal routine searches for the peak response of the preselector
and adjusts the tracking accordingly. Using preselector peak prior to measuring a signal yields the most accurate

amplitude reading.

peak search routine and then peak the respense at that marker. A "PEAKING!” message appears on the active
graticule area to indicate operation of the peaking routine. PRESELECTOR PEAK only operales in the 2 - 22 GHz

preselected band.

EXAMPLE

Peak the signal for accurate amplitude measurement,

MR 13,649 99% G
Py REF B0 dBe ATTEN 10 dB 24,20 olm

19 <&

MARKER
11.643 595 Lz H
=24l 23 HEBm N

Tune marker to signal of inferest.

CENTER 11.6%@ 80 GHr SPAN 2.00 MMz
FES BW 30 k2 YBW 140 kHr SWP 20 .8 maac
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MARKER

WKR 11.649 993 Okdx
fv: FEF 0.9 &8m ATIEN 10 dB =29 . k8 dBm

12 I8/

PEAK TING

Press| | to peak preselsctor tracking.

Measure amplitude by reading marker.

CENTER 11.650 20 GHax . SPAN 2.0¢ MHx
PES BW 3B wHz VBW 102 RHz SHE 20.0 mekc

The specific preselector correction factor applied in the example above s stored. A {@INSTRUMENT PRESET will

not erase the correction factor, however, another PEAKING routine in the same band will store a new correction factor
inthat band.
e

The factory set preselector tracking can be recalled with | — Eféu I The preselector can be manually adjusted by
oy
Hy

pressing !(};m . {See page 12.5).

48

How It Works

The internal preselector peaking routine automatically searches and sets the paak response of the YIG filter at the
marker frequency. Each peaking operation only affects the frequency band in which the signal is located (4 possible
bands). A correction factor, representing the tracking offset, is stored in memory for that particular band sach time the
paaking routine is used. Correction factors (one per band) remain in memory unless a new peaking routine is initiated

PRESE]

that may result in a different number. The last (%5 correction factors are saved along with control settings in the in-

ternal storage registers upon execution of a s« | followed by a number from 1 to 6. Thus, up 1o six correction faciors

L 4

could be saved for any of the frequency ranges listed in the chart below:

BAND FREQUENCY RANGE
1 20— 58GHz
2 58-—125GHz
3 125 —18.8GHz
4 18.6 — 22 GHz
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MARKER

leasurement

oise Level |

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

‘ d fp FEF_.0 dBn ATTEN 12 oB 179,50 4w i3 o>
Noise level enabled: =] [ 10 awr
L SAMPLE
Noise level disabled: | =1 [ = ] .
MARKER FOmM /\
27.00 M-z

~128. 10} dBm| (1 bz}

1 . g T

START 8.0 MHy PRTOP 58.0 Mdz
RES B 1 Mz VBW 308 hHx S 30 mene

The noise level measurement readout is correctad for the analyzer’s tog amplifier response, and the detector response.
The value is also normalized to a 1 Hz bandwidih.

Measurement and Readout Range
Noise level measures noise accurately down 1o 10 dB above the spectrum analyzer's noise level. The readout resolution
isinsteps of =0.1 dB.

DATA Entry
See MARKER (=] [ ] and (= |

Example
in a communication sysiem the baseband noise level as well as signal to noise ratio measurements are reguired.

MR 53,98 MHz

!‘TF. REF .Q dfm ATTEN 18 dB ~134 .30 48~ (! Hz
10 4B/
SAMPLE
makkeR
6 e Mz
Select a frequency in the baseband spec- “H 2 00).48m L4 M2 l
tfrum clear of signals with a single marker. E [ \ l
Press (] .
| l :
START 28,8 Mz STOP 6¢.6 Mz
RES HB¥ 30@ kix VBH 129 nHx TP 30 meec

Read the noise at the marker by pressing | ==



MARKER

The noise ai 64 MHz is ~ 134 dBm in a 1 Hz bandwidin. This corresponds o — 134 dBm + 36 dB/4 kHz = —88dBmin

4 kHz voice channet bandwidth.

Signal to noise measurementis reguire the measurement of the noise level, as the example above, and the measure-

ment of the absolute signal level. ™

Measure the power ievel of the adjacent
signal. To twmn the noise level off, press

[
(e 1o T and read the power level.

MKR 56 .42 Mg

hp FEF_.E dBn ATTEN 10 dB ~33. 88 dthm
1R dBs

MARKER i

58] 02 MH: | |

= ‘ . 20 HBm

f I ;s

STAHT 28.0 MHa ST BY.0 Mk

RES BY 308 kMx VBN 180 WMz 5P 38 mees

The signal Lo noise ratio referenced (o 4 kHz bandwidth is - 32dBm — {98 dBm) = 66 dB.

*Normalization to a desired bandwidth uses the equation

718

1 Hz

)



Chapter 8

CALE AND REFERENCE LI

E

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

SCALE

gz REFERENCE LINE m

DISPLAY LINE

THRESHOLD

SCALE keys ailow the scaling of the vertical graticule divisions in logarithemic or inear units without changing the

reference level value.
LOG

(=) (DATA entry scales the amplitude to 1 dB, 2 dB, 8 dB or 10 dB per division.

if (8%] iz pressed when the scale is linear, 10 dB per division will be automatically entered. The subsequent (DATA), i

any, will then replace the automatic 10 aB/div.

LOG
T T T o —
Press (] | 6 J F

LIN

HEF ~23.9 48w ATTEN 1D a8

CENTER 4

453.0 MHr
AES BW 100 =Mz

VB 3G wHz

SOM 1G.0 My
SHP 30 wees

__immediately scales the amplitude proportional to input voltage. The top graticule remains the reference level, the
bottom graticule becomes zero voltage. Reference tevel, and all other amplitudes, are read cut in voltage. However,

other units may be selected. See Amplitude Units Selection, Chapter 12.
If (@5 is pressed when the scaie is linear, 10 dB per division wil! be automatically entered.
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SCALE

ATTEN 19 4B

LIN . H
Press ]

) )

CENTER 4%3.9 MHrx SPAN 10,0 by
2ES Bw L1808 kHz VEW 30 kHx WP 30 msee

In LINEAR, a specific voltage per division scale can be set by enfering 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 —17.4dBm.)

DATA Entry
=0
N Changes scale in aliowabls incrementsi{1, 2, 5 or 10 ¢B per division) .
© ©
B Eggg Enables direct scale selection of allowed values. Other eniries are
rounded to an adjacent value.
1IN
No DATA entry will be accepted with the linear SCALE selectionkey, | .
Example

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

hp FEE -S8.1 dBm  ATTEN 18 4B
10 4B /\
I,
LI
Modulated AM signal displayed in the 10 ] V \V] \
dB/division scale shows the carrier, its 3 / \
sidebands and distortion products. \V/ \V[ _
A I VO
CENTER 4%1.382 Mz TPAN 209 kiHz
RES BW 3 kHx VBW 3 h.Hz S 1R meas
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SCALE

¢ inear scaling enabies the observation of the sidebands proportional to the carrier.

M<K A ~18.7 Rz

LIN hp REF 8800 yv  ATTEN 30 48 250 x
Press{ | . LineEaR |
_ ' g
As in the MARKER [ 2 | example, Chapter
) MARKER b
7, & direct readout of the percent modula- m;g .37 wHz
N 3 X
tion can be made.
The fractional readout is one halt the
modulation index (only one sideband is [
measured). W } 1\
% AM = 2{.25)X 100 = 50%. |
Note that the carrier signal need not be U U .
CENTER 4%1.382 MH2 SPAM 208 hHz
RES BW 3 kHz VEBW 3 kHz AP 100 meac

placed at the reference level for an index
ratio measurement.
R A -18.T5 kHX

REF 64,1 dBm _ ATTEN 10 oB ~12.00 dB

fip
2 48/ F
LOG MARKEFR:
logarithmic le with (&5 ' ~18].5 kHz
Change to a log sca o By g

and change the dB/ with @ @

The sidebands are 12 dB down from the
carrier, verifying the earlier measurement ' 1

results.
CENTER 4%1.282 M-z SPAN 200 wWHEz
FES B 3 kM2 YBW 3 nidx ST 12D meec
MR A ~1B.8 kHz
}'F REF 88.00 pY ATTEM 13 48 .ORAC X
% €S %
Harmonic distortion of the modulating
: . - MARKER
signal can be measured as in MARKER —18|.8 ki
L0240 X

(2}, Chapter 7.

The modulation frequency is 18.8 kHz and
the distortion caused by the second har-
monic is 2.4%, (read out as .024X).

e
ozt
,___»—4—’—‘-”'—"_—‘

SPAN 200 kMg

CENTEN 451,382 Mz
HES BW 3 hHx VBN 3 hHz SHP* 188 meec
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REFERENCE
LINE

HEFERENCE LINE

The reference line functions DISPLAY LINE (DL) ang THRESHOLD (TH) place horizontal reference lines on the
cisplay. Their levels are read out in absolute amplitude units.

DISPLAY LINE uses:
e measure signal levels with direct readout.
¢ establish a standard for go/no go test comparisons.
® eliminate or reduce amplitude errors due to system frequency response uncertainty,

THRESHOLD provides:

e abase line clipper whose level is read out,
¢ a minimum threshold level that can be set.

DISPLAY LINE

DISPLAY LINE (DATA entry) places a horizontal reference line at any level on the graticuls. The line's amplitude,
in reference level units, is read out on the left-hand side of the CRT dispiay.

[y FEF 8.0 dBe ATTEN 3@ aB

10 a8

15 Ayl INE

CENTER 11.68%0 8 SPAN IB.0 M2
PES BW 108 kHz VBW 320 kHr SWE 20,8 meec

display line is piaced 4.5 divigions 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
dispiay line is activated again before LINE power ON or (3], it will return to its last position.

DISPLAY LINE posttion is always accessible for HP-IB and TRACE (£ , even if never activated. See Chapter 6
TRACE arithmetic,

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

i
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REFERENCE

LINE
DATA Entry
[ewren | © Moves the line about one division for each full turn. The line moves in
' display unit increments.
@ @ Moves the line one tenth of the total amplitude scate per step.
s
(o] 328R Positions the line to the exact entry level. Entry may be in mV, aV,
=
= +dBm, +dBmV, or = dBuV depending upon which units are selected.
Example

When the amplitude of a number ¢f signals in the same span require a quick readout, the DISPLAY LINE can be used.

hp PEE 710.0 d8n ATTEN 12 4B

198 dBS
[ ISPLAY LEN%
Activate the DISPLAY LINE with {mw). SV Bt e B
a3m
With @ place the line through the
peak of a signa! and read out its absolute
amplitude level.
START O H SYOF Bﬂrr;ﬁz

RES BwW 3 MH2 VBW 00 kM2 SWF 38 meas

Moving the DISPLAY LINE to each signal reads out its amgplitude.

THRESHOLD (== {DATA entry} moves a lower boundary to the trace, similar o a base tine clipper on direct writing

CHT spectrum analyzers. The boundary’s absclute amplitude level, in reference level units, is read cut on the lower left-
hand side of the CRT dispiay.

hP REF -10.08 dBm ATTEN I¢ 48

18 4B/ |

START @ Hz STOP BOU My
RES BN 3 MMz VBN 1 Mz St 38 meec
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REFERENCE
LINE

The THRESHOLD can be positioned anywhere within the graticule. It operates on TRACE ], (&) or [ Jfor TRACES
A, B and C simultaneously. When activated after LINE power ON or @ the THRESHOLD is placed 1 division from the
botiom graticule.

The THRESHOLD level does not influence the trace memory, that Is, the threshold level is not & 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 will resume at its last level.

The THRESHOLD readout has the same number of significant diglts as reference level.

DATA Entry
. Moves the THRESHOLD about cne division per rotation. The line moves
in dispiay unit increments.
= @ @ Moves the THRESHOLD one tenth of the total amplitude scale per step.
() T Positions the THRESHOLD to the exact entry level. Entry may be in mv,
[1:1-13
= dBm, +dBmV, or + dBuV depending upon units selected.
Example

The THRESHOQOLD can be used as a go/no go test limit,

“Tﬂ REF .2 d8m ATTEM 18 o
10 o8/
A serles of signals can be tested for a
specific THRESHOLD level by placing the F
THRESHOLD at the test level.
START 22 M : STOF BOO Wiy
RES BW 3 M4z VBW 300 kHz SHE 30 mase
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fp FES .9 dBm ATTEN 10 4B .

10 4B/
| THRE L
Press THRESHOLD [w=] 55.2 dBm. Only ~55p2 dpm
those signals > —552 dBm will be
displayed.
TH
-55.2
dBm
START 20 HE STOP 8O0 Mz
RES BW 3 Mz ¥Bw IR0 RHz SWP 30 meec

8.7



Chapter 9
COUPLED FUNCTI

This chapter describes the COUPLED FUNCTION group and i use in various measurements. The COUPLED FUNC-
TIONS control the receiver characteristics of the spectrum analyzer. '

The values of the COUPLED FUNCTION are automaticaliy selected by the analyzer to keep absolute amplitude and
frequency callbration as frequency span and reference level are changed.* The functions are all coupled with LINE
power ON, a [ 5] or [%] FULL SPAN key, or when their individual [ | is activated.

Couples
Function

COUPLED FUNCTION

OFF
e MANUAL MANUAL MANUAL MANUAL MANUAL MANUAL
G n @ ] ;9 Li!ght
RES VIDEO SWEEP CF STEP
i"’ L B BY ]J [ TIME J [ATTE”J ﬁ SIZE ]J ON
Uncouples I
Eunction

Center Frequency
Step Size

RF Attenuation

Sweeptime, full scale

Video Bandwidth

Resolu tion Bandwidth

For each COUPLEB FUNCTION:

Sets the function to the preset value dictated by the analyzer's current state. The

function is coupled.

M?%’?L Function wvalue will not change with instrument state. DATA  entry

changes value. The MANUAL light goes on and stays on until the function is placed
\ J  in[we]once again

In most cases the [ =~ | coupled functions will change values to maintain amplitude catfbration when one or more of the
others are manually set. If the ampiitude or frequency becomes uncalibrated, "MEAS UNCAL’' appears in the right-
hand side of the graticule.

Coupled
Function Selecis
Mw 3 dB resolution bandwidth (IF filter) which largely determines the ability of the
analyzer 10 resolve signals close together in frequency.
(] 3 dB bandwidth of the post detection low pass filier that averages noise appearing
on the trace.
[y The iotal time for the analyzer to sweep through the displayed frequency span or
display a detected signal in zero frequency span.
[ren | The getting of the input R¥ attenuator which controts signal ievel at the input mixer.
53 Selects center frequency change for each DATA (—\ @ when C** is activated,

*Center frequency step size does not affect amplitude or frequency calibration.
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COUPLED -
FUNCTION —™

["sweer |

Discrete vaiues are entered for [ & |, 7%}, 5 and [#=] .The DATA entr

(LD B LD B T

these values sequentially from the current value. A DATA entry from the keyboard which is not exactly egual to an
ptdy

— Ty e ) i
aliowable value will select an adjacent value. For example, (%] ¢ | \ 5J % J wiil select 30 kHz bandwidth, the next
higher IF bandwidth.

Hesolution Bandwidih

(5] (DATA entry) sets bandwidth selection to MANUAL and changes the analyzer's IF bandwidth. The bandwidths
that can pe selected are 10 Mz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz and
3 MHz.

hp REF_-48.0 dBm  ATTEN 12 dB

12 48/

\
BES! BW ] \
]l‘i

ne Mz j

R iR

CENTER 18.%21 181 362 Gk SPAN SB0  kx
PES OBW 19 M2 VBW 30 Hx WP 15,83 mec

Example
A measurement requiring manual resolution bandwidth selection is the zero span (lime domain} observation of
modulation wavetorms. An example can be found in Chapter 4, Zero Frequency Span - Fixed Tuned Receiver Operatéo'n.
Another use of manual resolution bandwidth is for better sensitivily over a given frequency span.

fpp REF -30.C dim  ATTEN 12 4B

10«8/

The low leve! intermodulation products of l
a signal needs to be measured. With the

functions coupled the analyzer noise may
mask the distortion products,

CENTER 250 MHz SPAN 447 Mz
RES BW 3 MHz VBW 1 Mz SWP 30 mesc
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COUPLED

i vibEQ

FUNCTION -

hp REF —-38.9 dbm ATTEN 10Q dB

18 o/

Reduction of the noise level by 10 dB sl o
{(increased sensitivity}) is achieved by 30 Rz
decreas'mg the bandwidth by a faclor of
10. . F I
= o) [P
(THRESHOLD has been activated 1o 1
clarify the display.)

T:u.a

dBm

CENTER 250 g GPAN 447 Wiy

AES BW 38 kMg VBR 38 hHz o 1.5 sex

The sweep time automatically slows to maintain absolute amplitude calibration if [¥&] is coupled.
®
Vi

(& | I(DATA Entry) sets the video bandwidth selection to manuai and changes the analyzer's post detection fitter
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 kiHz, 300 kHz, 1 MHz and 3 MHz.

deo Bandwidth

ﬁp REF .0 dbwen ATTEM 10 4B

STARYT 204,280 MHx
RES BW 189 kMx

STI 209,29 My
S 150 mzec

Example:

Signal responses near the noise level of the analyzer will be visually masked by the noise. The video filter can be nar-
rowed to smooth this noise.

hp FEF B 4B ATTEN 18 48
14 4B/

YIiRED B

300 whz

A low level signat at this center frequency
can just be discerned from the noise.

e e s s

CENTER 207.0 MHz SPAMN SE.0 Mz
RES BW I MHz VEW 388 kMz SHP 30 mase
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COUPLED ___

{"sWEER J

FUNCTION -

f?,ﬂ REF .8 dBm ATTEM 18 4B
18 9B/
YiRED Bl
. . . ™ 3 kH
Narrowing the video bandwidth clarifies §
the signal and allows its amplitude
measurement.
s ;’_ﬂ (‘ """ ™y /‘_‘} (‘“‘“‘“ﬁ
P WIDEQ H : |
ress ) 1] ) L,,j )
LENTER 207.8 Mz SPAN 5.0 MHz
RES BW 1 MHz VBW 3 kiHa TP 59 megs

The swaep time wil increase 10 maintain amplitude calibration.

NOTE
The video bandwidth must be set wider or equal to the reselution bandwidth when measuring pulsed RF or
impuise nolse levels, '

Video Averaging

Narrowing the video filter requires a slower sweep time to keep amplitude calibration since the narrower filter must
have sufficient time te 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 te center frequency, frequency
span or reference level changes. See Chapter 12, page 12.11.

Sweep Time

{DATA entry} sets ithe sweep time selection to manual and changes the rate at which the analyzer sweeps
the disptayed frequency or time span.
The sweep times that can be selected are:

SWEEFP TiME ] SEQUENCE
FREQUENCY SPAN 20 ms 10 1500 sec continuously
(=100 Mz)
ZERC FREQUENCY 1ps1010ms 1,2,5and 10
SPAN {OHz} 20 ms to 1500 sec continuously
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COUPLED __
FUNCTION )

}rp REF -38.5 dftm ATYEN 10 o8
o s i
i dR/

| SWEER THME
I0] mee

Tt

: A
CENTER 1.238 B8 OHx SPAM 1,58 Mr
RES BW 18 kHy VEBW I Rz S B0 masu

Example

To identify signals quickly in a very narrow frequency span {where the resoiution bandwidth would be narrow) the
sweep time can be temporarily reduced. (e.q. speed up sweep rate).

f'r REF 43 .3 dBm ATTEN 12 49

18 dBs
AN [
i0.p kHE 'Ii
A frequency span of 10 kHz will have a I 5
selected resolution bandwidth of 100 Hz 3 J ;
and a sweeptime of 3 seconds. Tt b1l
]
i [ ARE!
CENTER 18,459 999 4 Mz SEAN 1@ @ Az
FEG RW 199 Hz vVEW 300 Hx Swr q. 90 sec
_f;’q BEF —4@. 8 diken ATTEN 10 dB
19 &/ ] 1 MEAS) LINCAL
To quickly see signals present in the span
— = ,
press [%2; and @ several times. When SWEEP TME n
. 208 b
the sweep completes its span, couple m \
sweep time again with [} ' \

Note the MEAS UNCAL message ap-

] .
pears automatically as the faster sweep “ [\ \f\l\ !ﬂ{ Y _f'\/J WV\M
]

time causes some distortion of the spec- A A V )
tral response.

CENTER 16,498 998 4 Ohx SPAN 18.% kbix
FES BwW 188 Hr YBW 380 Hx SHFE 288 mosc
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CUOUFLED .

i ATEGH |

FUNCTION -~

Input Attenuatio

Gre | (DATA entry) sets the attenuation function to MANUAL and changes the analyzer's RF input attenuation, The
favels of attenuation that can be selected are 10 dB fo 70 dB in 10 dB steps, or 0 dB under special conditions. Genezaily

the reference level does not change with attenuator settings.

MR A 234 hMz
[

hp ;E: Tﬂ' Mm”;?u —57, B}
e 42 ﬂ
| |
RE_PTTEN [I I
20 pB ! I
H
1
_ | |
110
Mbl_u\ B .
4™ .]
H
CENTER e an 1 e vBW 3E Hz W’;::‘az":ezhi

AES 8W 1 kikx

When the RF Input attenuator function is coupled (AUTO), the value selected assures that 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 will be set to 40 dB; + 28 dBm -40 dB = -12 dBm at the mixer,

The input mixer level can be changed to assure maximum dynamic range. See input Mixer Level, Chapter 12,

CAUTION

Greater than + 30 dBm total input power will damage the input attenyator and the input mixer.

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

number/units keyboard, press (== | o ; ||
N —

Reference Levels < = — 100dBmand > + 30dBm
Reference levels < = — 100 ¢Bm or between + 30 dBm and + 60 dBm can be called when the reference level ex-

tended range is activated. Low reference level limits depend upon resolution bandwidth and scafe.

i

Press [= =] to extend the reference level range.
See Chapter 4, FUNCTION ﬂ*ii’li:‘“ . and Chapter 12, KEY FUNCTION, page 12.5.

Determining Distortion Products
If the total power to the analyzer is overloading the input mixer, distortion products of the input signalg can be

displayed as real sighals. The RF attenuator can be used to determine which signals, if any, are internally generated

distortion products.
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FUNCTION

REF -10.8 o8m ATTEN 10

18 - o8/

Example

The two main signals shown are produc- [

Ing Intermodutation products because the l

analyzer's input mixer is overloaded. F !
I

e skt |

CENTER 118.414 Mg SPAN 100 kHz
RES BW ! kHz VBW 100 Hx WP 3.8 apc
},P REF —~10.Q dim ATTEN 19 48
19 dB
I
\ 1
To determine whether these intermod f \ { 1
preducts are generated by the analyzer, [ \ ! 1
first save the spectrum displayed in B [ \ f .
win G 8 (5 & VNI j
CENTER 110,414 Medx SPAN 138 kMg
RES BIW 1 kb2 VBH 108 Hz NP 3.8 sec

hF REF —13.0 dbw ATTEN 22 48
10 OB/ \
ol
e hrT \ i
increase the RF attenuation by 10 dB. ETi \ J \
Press {mm] @ (i the reference level \ j
changes it will be necessary to return it ]
back to its originat value.) ﬁ
CENTER 118,454 MHz SPAN 100 kiz
RES BW 1 kkg VBH 180 Hz s 3.8 sec

Since some of the signal responses decrease as the atienuation increases (by comparing the response in A with the
stored trace in B), distortion products are caused by an overlcaded input mixer. The high level signals causing the
overload conditions must be attenuated to eliminate this condition.

9.7



LAV RS 2 N1 S S et

FUNCTION =
© CENTER FREQUENCY STEP SIZE

) (DATA entry) sets step size to MANUAL, changes and siores the step size entered into a register. While %3F)is in
MANUAL, LJC‘ET’T‘T“ 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 will be
10% of the frequency span, even though the CF STEP SIZE register contains another value,

Entry Vaiue ‘@) State
step size (v, (G |FULL
SPAN or LINE power ON 100 MHz coupted (AUTC)
{5 (DATA entry) DATA entry value uncoupled IMANUAL)
MARKER [#85) marker frequency readout uncoupled (MANUAL)

The step size can be varied from 0 Hz to greater than 20 GHz with 1 Hz resolution. It is displayed with the same
resolution as center frequency.

hp PEC_©.8 die ATTEN 3B dB

0 J9B/
cE BIeR
12Qf MHz

START & Hx STOP 2.58 Dhr
RES BW 3 MHx VBW 308 kM SR B2.5 wmuae

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

hp FEE 8.0 dbe ATTEN 18 o
10 48/

| CENIFER

1.2p Gy

STEA 180 $8dx

CENTER 1.2% Gz SFAN 2.50 OHr
MES BwW 3 Mz VEW 389 khix TR 525 mass
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COUPLED

{ersrert
sieE

FUNCTION
DATA Entry
Changes the step size in display unit increments.
’gl Changes the siep size in steps equal to one tenth of the frequency span.
] maaa Selects a spacific step size {0 a resolution equal to the current center
eee frequency readout.
Example

Surveillance of a wide frequency span sometimes requires high resolution. One fast way to achieve this is to take the
span in sequential pieces using a tailored center frequency step. This example looks from 0 Hz 10 2.5 GHz in 50 MHz
Spans.

hP REF .0 abm ATTEN 12 oB
10 dBs

First set the span and center frequency: :5- il / \

‘“\ ' 1
Fora span of 50 MHz pressL “‘é’#i”” LMSJ i \ / \
07 \~m . Set the center irequency 1025 \ / \

MHZWIth }%D {“ / \

CHENTER 2%,¢ Mrz SPAN 308 Metx
RS BW 1 M-z VBW 398 kMx SWP AT mesc

hp REF .8 didm ATTEN 16 af

18 a8/

| CENIT]
N, 2252 Mz \
Set the step size to 50 MHz, fZ%’EQLﬁﬂ STETL 988 e .
ULI f’?f'”J i reactivate center freguency : /
with (" sz, |and step to 225 Mz 1)

wE AN
e

CENTER 223.8 MHx SPAN 50.0 Max
AES BW 1 MHx VEBW 382 kHz Ge? 30 meex

A
Now each @j sets the center frequency to the next 50 MHz span for a span by span surveillance of the spectrum,
(Center frequency = 25 MMz, 75 MHz, 125 MHz, etc) Center frequency step size can also be defined by the marker,
see the MARKER ENTRY portion of Chapter 7, page 7.11.
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Chapter 10
SWEEP and T E

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

(oo | continuous, or repetitive sweeping (sweep time = 20 ms).
[smaee] a single sweep which will repeat only on demand {sweep time = 20 ms}.
TRIGGER controls select the function which will begin a sweep:

) as socn as possibie,

[ tine voliage passes through zero on a positive swing,

[e] an external signal voltage passes through ~ 1.5 volis on a positive swing.

" e the tevel of a detected RF envelope reaches up to the level on the CRT display determined by
the LEVEL knob.

SWEEP

SWEEP and TRIGGER Controis

EEP

The spectrum analyzer frequency sweep (sweep times = 20 ms), once triggered, continues al a uniform rate from the
start frequency o the stop frequency unless new data entries are made 1o the analyzer from the front panel or the HP-
IB. With faster sweeps, changes to center frequency, for example, 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.

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

After a sweep, the next sweep will be initiated oniy 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
[=ar ] enables the continuous sweep mode. Provided the trigger and data entry conditions are met, one sweep will

continuous, one sweep s initiated provided the trigger and data entry conditions are met. A sweep In progress will be
terminated and restarted upon [sar).
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SWEEP
TRIGGER

Zero Frequency Span Sweep

In zero frequency span, sweep times from 1 psec to 10 msec are also available. In these sweep iimes the SWEEP
(=] and [s==] 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 25 msec, the analyzer will trigger

internally. If triggers dependent only on external or video trigger are required press

T g . " .
(=} disables “aute” external frigger feature

or (s W] disables “auto’” video trigger feature

For zero frequency span sweep times < 10 msec and [
depend upon triggering. i no trigger is present the CRT display will be blank.

NOTE
=X Of (== |y, the CRT display graticule and readout

TRIGGER

The analyzer sweep is triggered by one of four medes selected.

g

& |
®

i
L) EXF

HBES

allows the next sweep to start as soon as possible after the last sweep.
allows the next sweep to stari when the line voltage passes through zero, going positive.
allows the next sweep to start when an external voltage leve!l passes through = 1.5 volts, going positive.

The external trigger signa! level must be betweenOVand +5V.

lcRoRoNG]
[oRoRoNo]
/ ooo

%, EXTERNAL TRIGGER
~ INPUT 5V MAX.

Extarnal 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 (fuil CW).

An RF envelope will trigger the sweep only if it is capable of being traced on the CRT dispiay, that is, the resolution
bandwidth and video bandwicth are wide encugh to pass the modutation waveform of an input signal.
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TRIGGER

Example

fi.F REF 167 .6 mV ATTEM 12 48

e 7 |
PO R T \
A zero span display of this video ./égi"x ! / \ / \ /
|

waveform will trigger for all LEVEL knob

\ ;
settings.. Tsu"j ‘l \\

] /
/ / /
\/ \/ \/

236.323403 WMz SPAN O Hzx
RES BW 1 MHx VBH 1 MHz SEP 99 peec

hF REF 291.3 aV ATTEN 20 4B
LINEAR

tf the video signal lowers on the display, SHERPIIME
the LEVEL must be set towards the minus

side. (] :\ [T\ A [\

CENTER #36.3234231 MHz SPAN D Hx
RES B 1 MHr VW 1 M-z S B8 upesc

1f the level does not cause a trigger within 25 msec, ihe sweep will be triggered anyway tc insure a display. Note that
this is true only for sweep times =10 msec.
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Chapter 11
TRUMENT STATE

This chapter describes the INSTRUMENT STATE keys. Each key aliows access 1o 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,

Instrument states that can be selected:

FULL SPAN

&) A full 2 — 22 GHz span with coupled operation and a/f the functions sat to known states and vaiues.
FULL SPAN :

L A full 6 Hz 10 2.5 GHz span with coupled operation and all the functions set ta known states and values.

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

{ Hesiie 1 Recalls the complete instrument state saved in the regisier cailed.

b Cails for front panel control after the anatyzer has been placed in a remote state by an HP-IB controller,

FULL SPAN Instrument Preset (2- 22 GHz)

{2 ] provides a convenient starting point for making most measurements. That is, it calls for a full 2 - 22 GHz 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 alt the functions and values of

® {ronipanel functions,
and ® [ KEYFUNCTIONS,
and ® functions accessible only by the HP-IB.

Front Panel Preset

(%] enables all the front panel functions designated by keys with white lettering. It will save a trace response in
TRACE B, but not Aor C.

—
M

(] Functiens Activated with FULL SPAN key .
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INSTRUMENT
STATE

To be precise:

FUNCTION:

DATA:

COUPLED FUNCTION:

TRACE:

MARKER:
INSTRUMENT STATE
(] and [m]:
SCALE:
REFERENCE LINE:

SWEEP:

TRIGGER:

INSTR CHECK:
KEY FUNCTION:
fw]  FUNCTIONS:

HP-IB FUNCTIONS:

Siart Freguency 2GHz

Stop Frequency 22 GHz

Reterence Level 0 dBm

Held

All set to [w= | which corresponds 1o the following values:

Resolution Bandwidth 3MHz

Video Bandwidth 1 MHz

Sweep time 500 msec full scale

Attenuator 10 dB, coupled to maintain <-10 dBm at input mixer
Center Frequency Step Size 100 MMz entered in register

A Clear-Write

B Blanked but information in memory saved
A—B Off

Off

States are saved including the current state. See {EEZ] @ below.
Logarithmic, 10 dB/division
Display line off

Threshold off

Continuous

5.5 divisions up
1.0 divisions up

Free run

Aninternal instrument check is made, If the check is faise, lights will stay on.

Normai

Chapter 12 [==] KEY FUNCTION, digcusses the implications of activaling instrument
preset during FUNCTION use,

If the key is activated (shift light on), [5 ]unshifts the key. This is equivalent to pressing

NoREALE

o1 ' Display size-normatl

CEMY Erase {race C memory

03" Cutput format ASCII absolute
PR Pen down

DAY Display address set to 3072

Graphic information or controt language written into the analyzer memory by HP-IB func-
tions such as graph (GR), plot (PA), labet (LB), or display write (DW) will be 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.

See 856BA Spectrum Analyzer Remote Operation {HP part number 8566-90003) for fur-
ther information.

FULL & - 2.5

The 0 - 2.5 GHz FULL SPAN key seiscts a start/stop frequency of 0 Hz and 2.5 GHz respectively, a reference level of
0 dBm and sets alf the COUPLED FUNCTIONS to AUTO. Basically, | % | is the equivaient of an instrument preset in the
low band. |t presets everything that | &% | does except that U’;ﬁ?} will not execute the instrument check sequence.
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INSTRUMENT o) T
STATE

Instrument Stales

Easi states even wﬁh a loss of line power {power failure). The reglsters are maintained with an internal battery supply for
abouta 30 day pensd after line power failure.

function vaiue change, which ever has mosi recentty occurred. it aids in recovering from inadverient entries.
Registers 8 and 9 contain preset control settings that are used for calibration purpose. {See Calibration procedure in

Chapter 1). Register 0 restores the current state of the analyzer which is useful for servicing.
The current instrument state if the POWER switch is turned to STANDBY, {or a short term [oss of ac line power) can

Seme (=] KEY FUNCTION values or slates cannot be saved. Neither can information in the display memories, such
as a title or frace.

Example

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

_f;P REF 223.8 mY ATTEN 1@ 4B
LINEAR
Keying in a specific state:
k.,ff?i.. SAVE: e
““““ -
ENENC)
e )(2])[o][o][£]
)
() ()
LIN{ 1SCALE 5
. . ' .
Then save with E JL
CENTER ﬁa.ma MR e SPAN 200 kHy
RES BW 1 kiMz VBH 1 hHx S 730 meoc
j-!_ FEF 2.8 dBm ATTEN 18 <8
3@ 4B/
Press (%], 1
Lt il
GSTARAT @ Hr STOR 2.58 OMx
RES BW 3 MMz VBH 3 MMz Swr 62.% mosc




staTe ) =

And recall the last state with [re {1 . hp T ERRp . ATTRIS @
1. INEAR
Once the state has been recalied, any

functicn can be used for more detailed
_ measurements, | RECKALL | REG] 1
Note that in this case, the state could also

have been recalled by [we] @ .

Registers 1-6 can also be locked to pre-
vent any loss or change in the contents of
the storage registers. [} (=] locks the
regisiers and [wn] [ma]  unlocks the ﬁ'

. CENTER 88,800 Mt
the registers. B:r:;aaw A VEW 1 kMx sue is"mfff hra

ration
{0 enables front panel control after an HP-IB remote LISTEN or TALK command has been execuied, An HP-iB local

lockout will disable (=] until an HP-B return to local command is executed or the LINE power is turned to STANDBY
then ON again,

Indicates instrument has been addressed
through HP-IB

Indicates instrument is in remote opera-
tion

The addressed light remains on until an HP-IB device clear command or any unlisten command is executed.
See 8566A Spectrum Analyzer Remote Operation, HP part number 85686-90003, for more detailed information.



Chapter 12
=1 KEY FUNCTI

This chapter describes access and use of the {w | KEY FUNCTION

KEY FUNCTION
E - @

General |

Shift functions supplement a front panel function or provide unigue measurement capabilities. The [w functions are
not named on the front panel bui are coded by the biug characters beside the keys. For example, the frequency offset

function is designated by the code v. On the front panel the code vis found in the FUNCTION section:

CENTER
FREQUERCY

The shift functions are activated by pressing | == ]and then the front panel key with the appropriate blue code. A com-
plete summary of shift FUNGTIONs is on page 12.2. An index to all shift functions is on page 12.16.

Example
Activate the shift function V {frequency offset) with
press | shift tight on

deoes not disabie the selected shift function (except for title).

DATA Entry

An active shift function value is readout and identified in the active function area of the display the same as any other
tunction using DATA entry. Once the data has been entered, any other function can be activated. The shift funiction will
retain its last value unti! [ 52 | or LINE power STANDBY.

DATA eniries to shift functions are made only from the numberiunits keyboard. The ENABLED light remains off even
though data may be entered,
Data is entered, that is, changes the instrument state, only when a uniis key is pressed. |f the entry has no units (an

—

address for example), use the itgi |key as the terminator,
-

i
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FUNCTION /-

TR

TOOmE N

—tomMmOoOn >

s

B

WD TOZE T R

*

General
HP-1B Service request
Enter HP-IB address
Power on in last slate
Display Address
Dispiay Write

Freguency
Frequency offset
Negative entry
Signal identifier ext. mixer

Amplitude
Armplitude oifset
Units: dBm
dBmV
dBu
voltage
kExtended reference level range
Negative eniry
Mixer levet

Marker
Marker {0 next peak
Marker to minimum
Enter A— span
Nolse level on
Noise level off
Stop single sweep at marker
Factory presetector setiing
Manual preselecior selting

FUNCTION SUM

M3 3 To £T O

Display
Annotation bianked
Annotation on
Display correction data
CRT beam off
CRT beamon
Graticule blanked
Graticule on
Title

Trace

Ak B A
Detection:

normal

positive peak

negative peak

sarmpling
Trace C:

blank trace C

B=C

B-+C

viewtrace C
Video averagingon
Video averaging off

AR

o~wc -~

E <X =

-mIno oz

Trigger - Zero Span
Without 25 msec triggering
Without 25 misec triggering

Instrument State
Save registers locked
Save registers uniocked
Fasipreset 2-22 GHz
Fast preset external mixer
Fast HP-IB operation
Band lock
Band unlock

Error Correction
Execute routine
Use correction data
(o net use correction data
Display data

Diagnostics
Display correction data
Disable step gain
Frequency diagnostic on
YTO pretest mode
Manual DACS control

ALPHABETICAL KEY CODE SUMMARY

Amplitude in dBm

Amplitude in dBmV

Amplitude In dBuV

Amplitude in voltage

Title

YTO pretest mode

Video averaging on

Video averaging off

Extended reference level
range

Manual DACS control

Marker 10 next peak

Noise level off

Noise level on

Marker 10 minimym

Enter A — span

Set HP-IB address

Band unlock

Frequency diagnostic on

Fast HP-IB operation

o -

%

*

—Fe— O 0 a0 TS N<X  E<

E

Fastpreset 2-22 GHz

Fast preset external mixer

Frequency offset

Execute error correction
routine

Use correction data

Do not use correction data

Amplitude offset

Normal detection

Positive peak detection

A+B—A

Negative peak detection

Sampie detection

Power onin last state

CRT beamn off

CRT beamon

BZC

View trace C

Blank irace C

B~C

=

Nuw x5 <CT T OTODR

Graticule blanked
Graticule on

Annotation bianked
Annotation on

Disable step gain

HP-IB service request
Band lock

Stop single sweep at marker
Signal identifier ext. mixer
Display correction data
Without 25 msec triggering
Without 25 msec triggering
Display address

Negative entry

Factory preselecior setting
Manual preselector setting
Save registers locked
Save registers, unlocked
Display write

Mixer level

*These functions selected with [5] INSTRUMENT PRESET




L=} FUNCTION

For exarnple to enter a negative 100 MHz offset freguency:

— ! .
Press =] | wame | toactivate frequency offset
i

Pross (] e | | 1[0 1 o (% |10 enter a negative fre yency
= L Wl SV N g q :

NGt all values can be entered with a negative prefix, for example a negative entry to a voltage reference level will
result in entering 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 ‘Fi are used, the value will be entered as positive.
R

Freguency and ltude

iffset

The CRT display amplitude and frequency readout can be offset. Entering an offset does not affect the trace.
v

Frequency offset: [ = (DATA keyboard entry)

Z

Offset entries are added to all the frequengy or amplitude readouts on the CRT display inciuding markes, display line
threshold, start frequency and stop frequency.

FUNCTION
To eliminate an offset, activate the offset and enter zero, A FULL SPAN key also sets the offsets to zero.

When an offset is entered its vaiue is displayed on the CRT,

hF REF —13.2 dm ATTEN 10 48
12 d@s

START 27

STOF 1527 MMz
SHP 38 nesc

DATA entry from the keyboard can be in Hz, kHz, MHz or GHz for frequency and dB, -dB, mV and uV for amplitude.

The amplitude offset readout is always in dB. An entry in voltage can be made and will be converted to d8
offset,

The offset range for frequency is -92.999928990 GHz to -+ 99.999999999 GHz in 1 Mz steps. The amplitude offset

range is greater than =100 dB in 0.1 dB steps. Least significant digits will be truncated for frequency and amplitude off-
set entries.
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Exampie

An 102.6 MHz up converter with 12.7 dB attenuation is placed between a signal source and the spectrum analyzer
The ofisets can be set so that the CRT display shows the trace referencad to the signal as input 1o the converter,

.1-;!; FEF 12,7 dien AYTEN 16 oi
10 s/
Amplitude offset is entered as a positive
value to compensate {offset) the loss of bt
the converter. *

B
Z

press (=] [ e J{ 1 ](2]

e \
-7
(RS S

Ty
1 f oo
IR
L

Note that the original REF LEVEL of
0 dBmis now changed to 12.7 dBm also.

S *
IV A ™
=
R
——
______..——-»—-—#‘-""‘" -
L e

'\

f \
| \
b V¥

CENTER 172 6808 My AN QR o
MY BW L Rt YW 3 kikx W JER meag

Fop FEF 127 dbe ATTEN 8 oB
!

18 o8/
ERRSET
2.7
B L ek cebeer
Frequency offset is entered as a negative 102y HOU) My / ﬁ al
valuye since the input frequency to the H ?i
converter is lower than the output. A 1 \ [ 1 | [
1
I A
L T
Press (s | i F ] l [ \; \J l 15
| 3 I
T UL AR AN
Lo e ]
CENTER 27%.288 Mo T LBF LB Wy AN TE@ st
PR Bw L kM VBW i iz

EeET 3R mesc

-flective

lixer Leval

The effective mixer level is equal to the REFERENCE LEVEL minus the INPUT ATTENUATOR setting. It specifies the
maximum signai leve! that will be applied to the input mixer for a signal thatis equal to or below the REFERENCE LEVEL.
A FULL SPAN key {0-2.5 GHz or 2-22 (GHz) sets the mixer level o — 10 dBm which is 5 dB below the analyzer's 1 dB

comprassion point. The effective mixer tevel can be manually set from — 10 dBm* to — 70 dBm in 10 dB steps by
pressing [=]

level at — 40 dBm, press: [s]
attenuator will automatically change fc

= REFERENCE LEVEL.

limit the maximum signal at

(comma sign) and entering the desired level through the numeric keyboard. For instance, to set a mixer

the mixer to - 40 dBm for signais

*In the Fxtended Reference Level Range {Shift |, page 12.5) the effective mixer level can be set to 0 dBm.
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The following shift key codes immediately select the corresponding units for ali the amplitude readouts: reference
level, marker, display line and threshold.

When a units change is made, all readouts are converted so as to preserve the absclute power ievels of all the
readouts. For example, a 0 dBm threshold level converts to 47.0 dBmV (50 ohm input) when dBmV units are called.

SHIFT KEY AMPLITUDE
FUNCTION UNITS

Al {or FULLSPANKkey}. . ..... ... ... oBm

B dBmv

e dBuV

fawd Do e volts
The keys for these functions are located in the COUPLED FUNCTICN group.
Extend Reference Level |

Normally the reference level can be set to from -88.9 dBm to + 60.0 dBm in coupled operation. The limits of the range
can be extended to a maximum of — 139.9dBmand + 30 dBm.

|

The lower limit of reference level depends upon resclution bandwidth and scale.

E
Press

Resolution Minimum reference level
Scale Bandwidth with exiended reference level
10 dB attenuation 0 dB attenuation
log = 1kHz -129.8dBm -139.9dBm
log = 3kHz -109.9 dBm -119.9dBm
finear < 1kHz -109.9 dBm -119.9dBm
linear = 3kHz - 89.9dBm - 99.9dBm

When the reference level is set at a minimum, the levelmaychange if either scé%e or resolution bandwidth is changed.
The extended range is disabled with instrument preset.

Factory Preselecior Settin

Activating a]r will reset the internal preselector to & factory set 2 - 22 GMz tracking range. The factory setting pro-

vides a preset adjustment for each of the four frequency bands in the 2 - 22 GHz range. These prese! adjusiments op-
timize the preselector tracking over the full 2 - 22 GHz freguency range. The tracking can be optimized at any single fre-

quency with the 588 | key. A @fﬁﬁ‘ adiustment In one band will not affect the preselector tracking in the other three
bands. (See page 7.15 for more information).

reselector Trackin

The internal preselector can be manually adjusted for a peak response in the 2 - 22 GHz band. @; %’é‘m | enables
manual entry of a DAC number from 0 - 63 with the DATA knob, step keys or numeric keyboard. The DAC reading cor-
responds to a voltage which sets a particular preselector {racking offset. The location of the MARKER determines the
band (four independently adjustable bands) to be adjusted.

The Manual Preselector Tracking function is useful for peaking the preselector at locations where a stable CW signal
is absent. For instance, drifting signals or pulse modulated signals do not easily lend themselves to the use of @Eﬁ? .The
automatic preselector peak routine depends on a stable CW signal. In this situation, a means for manually tracking the
preselector may provide a more reliable setting.
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[} FUNCTION

arker
Stop Sweep at Marker, TALK after Marker

To stop the sweep at the marker,
press MARKER [wws] and

press [} u
A marker must be activated 1o enter this sweeap function.
Each time a sweep is triggered, it will stop at the marker, even if the marker has been moved, A marker being moved
when the sweep passes may not stop the sweep.
Te disable the stop sweep at marker functions
press MARKER [ Jor [ %2 .
in remote operation, the analyzer will not TALK until the trace sweep stops at the marker. TALK is suspended by keep-
ing the HP-18 Data Valid line not irue until the marker is placed.

arker to Next PeakiMarker to

Successive peaks can be identified by continucusly using (=] K If a trace displays many different sighai levels, a

MR 599 4 Mz

by FEE B8 o ATTEN 10 4B 34,08 dBe
12 4 ]
MARKER
SY99L 4 Mz
Example ~54L 02 b
Press [am) tofindlargestsignal
3
(s | K 1o find next largest signal i
oy WiV
START 363 Mz STOF 1.908 OGHx
FES Bw 1 osHr VEW 1a@ kkHz SWF 20,98 mesc

Marker to Minimum
The minimum data value in a frace can be guickly located with (s | N

aticule and

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

Graticule
Blank: pressfms| m
Oi"l: Dressismfi—j A

Annotation
Blank: press e o
On: Press |
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(] FUNCTION

The CRT beam power supply can be turned off to aveid unneccessary wear of the CRT if the analyzer is operated
unattended. Reducing intensity or blanking the traces does nof reduce wear on the CRT.

Beam off: - press [

Beam om press | me

Display correction data:
Do not display correction data: press {1
The readoutis detailed on page 12.14,

22
i

More on the meaning of these messages can be found in the 8566A Operating and Service Manual, Section VL,

.J:I HEF  B.@¢ d4Bm ATTEN 1D of
. WL o
10 &8/ . A i
LI
tn”;a« s
B 123
F.R4iaE - {E e par
. 32§ e
L i
IR I U
.. 05| -y
s 72 -5 e
».227] o F
—
2.1 He
B, 4% o
g Py
- ha| wl
@, 25| uB
Ty
2.8%] 48
a.16]«8
-1
8. 02|48
@ a2
L%
-%.02lem
EN I
SYTART 36@ Mr STURY 3, Q@@ U#sr
P BW L M YiBw 100 ez Gl J%.R meec

Correction Data Displayed

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 lyped 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} E(shift light on)
Enter text: abcdefghilkimnoparstuvwiyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
MB&=()><
0123458789, [space]

To end a title: press [ (shift light off)

A title will remain on the display until the title function is activated again, (22 )is pressed or an instrument state is
recalled with [sed] |
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[ ] FUNCTION

To erase a titie without changing the instrument state, end the title function if stilt active, then
press sl E J—-

A+B—-A

A+ B—A enables the restoration of the original trace A after a {+:-4 has been activated. A + B—A is executed with

both Trace Aand Trace B in s |:
press [==] ¢

| is turned off and the amplitude in trace B is added to the amplitude in trace A (in display units)
and the result is written into trace A,

Additional A + B—A executions wili each add another trace B response ic the cumuiative trace A,

When executed, |

Trace Detection Modes

One of four detection techniques can be selected for displaying trace information.

Mode Access Use
normal FULL SPAN keyor (o] a eMost measurements.
sample [w] @ ¢ Noise Level Measurements

¢ Zero frequency span waveforms for
sweeptimes =20 msec
* Video averaging

positive peak I » Diagnostic aids for servicing.
negative peak B
Positive
L | Peak
Detection
> g Negative Track
Video O O A/D _ CRT
ot and [ te Memory F Diept
Signat Detection Hold onverter faplay
w1 Sample

During a sweep, only a specified amount of time is available for writing data into each of the 1001 trace memory ad-
dresses. In two of these time periods, the positive and negative peak detectors obtain the maximum and minimum video
signal excursions, respectively, and store these values in alternate trace memory addresses. This technigue allows a
graphic presentation of noise on the CRY display.
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Mormal Mode

in normal mode a detection algorithm selectively chooses between the positive and negative peak values to be
displayed. The choice s made dependent upon the type of video signal present.

Data from the positive peak detecfor {signal maximums) will always be displayed In the odd addressed irace
memeories (1,3,...1001). 1f, within the time period following the storage of a value in an odd address memory, thergis 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 memaory will also contain pogitive peak detection data if the signal during that time period is monotonic.
Negative peak detector data (video signal minimum) will be sfored 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 /nstanfaneous signal value of the final analog-to-digital conversion for the time period is
placed in memory. (As sweeptime increases, many analog-to-digital conversions oceur 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.

Readout
Here, the same signal response is displayed with each trace detection made,
hﬂ REF .G 4Bm ATTEN 18 4B I’F’ REF .4 dBm ATTEN 10 48 o
16 dB/ 3
1 !
i i
hol o
N i
| Bl
START 32 Mra ST 232 MMz STARY 32 MHz STCF 232 MHx
PFES BW 3 MHz VBW § M-z SHP 30 meoc FES BW 3 Mz VBW 1 MMz SWP 30 maac
Normal Sample
_;w REF .Q dBm ATTEN 10 48 hp REF .8 doBbm ATTEN 1€ 4B
Iy A
i i
| o no
3 H
L i
"""?WWWWL S ST i
L T e
START 3;.; MHr STOP 232 Mz START 32 MHx ] STOP 232 »Ha
RES BW 3 Mex VEW 1 Mex SWP 30 madc AES BW I Mz WEW 1 M-z SWE 30 muse
Negative Peak

Positive Peak
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FUNCTION [==
Trace
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: (=] |
I "’~ k

Blank C: [

These are analogous to the TRACE A and B modes discussed in Chapter 6.
Trace C cannot be written into directly from the analyzer except when video averaging is used.

Trace information from B can be transferred to C. Toltrans?er from TRACE B1o TRACE C, use

B—C: [wn] [
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 Cis viewed. Sweeping will then resume from where suspended. The trace information in B is not changed.

Toexchange fraces BandC
BZC: [
The trace information in B and C is interchanged point for point from left 1o right in about 20 msec. If TRACE B was blank-

ed, it slays blanked. If trace C was blanked, it stays blanked.
To store TRACE A into trace C, the trace A data must first be transferred into trace B:
| I{which also erases last trace C)

press s [
or press I{which also saves last trace C in B)

ey
ol

Example

Compariscns of up to three different signal traces can be made simultaneously using traces A, B and C. in this exam-
pie, the modulation levet of a signal will be changed for each trace. To start, clear the display with (=] A and. e | B,

hﬁ AEF ~-13.1 <Bm ATTEN 10 4B
16 4R/ ‘f'
i
Tne signal with the desired level of n / : 7
1
modulation will be stored in trace C: ]J ! i 11 /
— ] /
Press (] B and allow one sweep. ] ; \ / { I \‘\ |
. , ) B !
Press [==; lwhich writes the trace from il :" \ .
Binto C. , i \\ \ Lo
) ! L \ 1!' Vi . gn
-5t e ¥ % (L I A
i - ‘ (L% ol L v
il AR
START 143,6432 MHz STOP 143.8932 MMz
RES BW 1 &z VBW 1 kHx SR 388 meec
"7{7 REF —i3.1 dBm ATTEN 13 48
% 1 f
Ll
1
. {14
ol
Change the modulation level, allow one A__ / \ |
sweep and store InBwith (v | B SO / \ \
To view C press [ . iy A\ G
i \\ ,'.‘" -‘-1‘. d4
. LAy {\ &; I3 I VY :
AN A [ v : AT
e | L | e
S8 ; ]
START 143.6432 M4 STOP 143.5832 wmdr
RES 8W 1 wHz YBW 1 kHz SR 388 maec
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hp RELI13.) dBe  ATTEN 19

10 48/

Change the modulation level again and !

A
|
|
/

/

press (W] A, and store with [x=] A A
The three traces are differentiated by ;’A".-I / "
intensity. ' AR

SYART 143.6432 MMz ST 143.6932 MHx
RES BW 1 kHz VBW i kHI S 300 wesc

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 9, COUPLED FUNCTION %] )
Both video averaging and reducing video bandwidth are primarity used to improve the analyzer’s ability 1o measure low
level signals by smoothing the noise response.

To activate video averaging (and sample detection mode})

press [ow) &"3 (DATA keyboard entry).
H

CAUTION
Video averaging may result in an uncalibrated amplitude display when
frequency span

—_— e 1000
Reselution Bandwidth

Headout in the active function display area Is “VID AVG 1007, The number represents the maximum number of sampies
{or sweeps) for complete averaging. The DATA entry can be used to change the maximum sample number in integers
from G to 1000. 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 fimii, the more smoothing possible. Averaging
with high sample limits can provide more smoothing than the 1 Mz video bandwidth.

During videc averaging the current sample being taken is read out at the left of the display,

The advantage of video averaging over narrowing the video fifter is the abiiity of the user {o 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 sweeptime is 2 sec. Almost a full sweeptime duration would have
to pass before any center frequency change effect on the trace could be seen. If video averaging is used instead of the
narrow video bandwidth, any change to center frequency will be seen immediately, even though full averaging wiit take

roughly 6 sec. {Any change to control settings such as CENTER FREQUENCY, FREQUENCY SPAN, etc., wiil cause the
video averaging process to be restarted.)

Example

To display very low level signal responses, very narrow resotution and video bandwidihs are required. The accompa-

nying increase in sweep time can make measuremenis cumbersome. Video averaging allows the display of low level
signals without the long sweep time.
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h,ﬂ‘ m:u:}..}'l. dim ATTEN 10 4B

10 4B
FYIDED BW
1 M
Viewing a low level signal with a video )
bandwidth of 1 Hz requires a 150 second 3 _ 1
sweep.
START 143.68432 MHx STOP 153.6932 Mg
RES BW 1k VBW 1 Hr SR 150 saec
Take out the narrow video fiiter with video hp FET I3 Bw  ATTEN 1T MR
. w— . 16 48/
bandwidth [~ land start
- ThAMN E
G
video averaging, press (= (%], 1ol Ave
108

Now the low level signals begin to show
guickly. Changes to the frequency range vig avef
or amplitude scale will restart the sampi-
ing to show the signals quickly, without
having 1o wait 150 seconds. In fact, the
video averaging shown took 42 x 300 ms
= 12.6 sec.

R A £

START 143.6432 MHx STEF 143.6932 My
RES BW 1 kHx VBW 1 nmz SRFE 300 meee

Video Averaging Algorithm
The averaging of each amplitude point depends upon the number of samples already taken and last average
amplitude.

o = DLy oyng o+ 1oy
n n
where V_n latest average amplitude value in display units

n current sampie number

Yn-1 lastaverage amplitude in trace memory (TRACE A or B)
¥n new amplitude eniry from analyzer (Trace C)
The new amplitude value, V7, is weighted more heavily by the last average amplitude ¥, 4 than the new amplitude entry,
Yi
When n equals the limit set (e.g. 100, the preset limit), the last average amplituds 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 cperation of video averaging.
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Trace C may be written into as traces A and B if a video average sample limit of one is selected.

777777 External and Video Trioger

The front panel (= ] and {w«] frigger modes automatically keep the display refreshed in zero frequency spans for
sweeptimes less than 20 ms. To eliminate the automatic refresh feature:
For external triggering

X
Press (] (o]
For video triggering

Y
Press [ (]

i

Locking Save R

After saving instrument states in one or more of the six registers, 1 through 6, the registers can be secured from
being writien over and destroyed. The recall function is not affected.

,,,,,,, (.

Lock: EEY
)

Unlocked: s | [rron]

When locked, an attempt to (= will write “SAVE LOCK'' 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 aboui 30 seconds o run. When complete, instrument
oreset will be called and the correction faciors applied.
Connect CAL OUT to RF INPUT,
Execute the routing: Taw | W

L
Use Correction factors: [se] X
Do not use correction factors: Gl Y
Display correction factors: s | w
H “ADJUST AMPTD CAL’" appears on the CRT, manual calibration adjustment is necessary before the routine can be

successfully run, See Chapter 1 for the manual calibration procedure.

-

hp  PEF .9 en ATTEN 10 di

18 dB/

=

Indicates that the routine has been run
and the display Is corrected.

D e S
——
|t

CENTER 144.1 MHz SPAN 10,8 Mdp
RES BW 18€ kHz VB 3@ wHz AP 30 wmess
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of the correction factors is discussed on page 12.7 in this chapter.
Eor more information on accuracy, see the 85686A Spectrum Analyzer Data Sheet.
The readout of the correction factors is as follows:

Ling Barameter Correction Values Displayed

i f
1 L OG and LIN scale Ar{;pll'ttude of s%et :rrfor beiwe?: izg
(Res BW =100 kHz) and linear scale. Reference &

l0g.
2 323; Amplitude errors due to changing
4 . LOG SCALE tog scale. Reference to — 10 dBm
CAL OUTPUT signal.
5 1aB/
6 3 MH2z
7 1 MHz
8 300 kHz
9 100 kMz
10 30 kHz Amplitude errors due to switching
i1 10 kHz bandwidihs. Heference to 1 MHz
19 A kHz RESOLUTION resolution bandwidth.
13 1 kHz BANDWIDTH Frequency offset errors due 1o
14 300 Hz center fregquency tuning inac-
15 100 Hz curacies of resolution bandwidth.
16 30Hz
17 10Hz
18 LOG and LIN Scale Sameasiine 1.,
{Res BW < 100 kHz)
19 AZ0
20 A1C
21 SG 20-2 Amplitude error due to changing IF
22 5G 201 STEP GAIN step gain. Reference to — 10 dBm
23 SG 10 AMPLIFIERS REFERENCE LEVEL.
24 LG 20
25 LG 10
26 20dB
2; 2222 INPUT Ampilitude error due to switching
atienuator. Reference to 10 dB
29 50dRB ATTENUATOR .
Attenuator position.
30 60dB
31 70dB

The total amplitude correction value composed of linear/iog scate offsets, bandwidth errors, and attenuator errors
can be cutput to a computer/controlier with KS <{g1>>. This error can then be corrected with software to yield a more
accurate amplitude measurement.

Correction values are stored in memory for a 30 day period in the event of power line failure.
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(=] FUNCTION
~ast Preset/HP-1B

A partial instrument preset can be initiated with [== T or [== 1), These key functions operate essentially the same as

227 |

the [ | instrument preset in that a specific full span is set, functions automatically coupled and shift functions turned-
off. The difference is that the fast presets do not exercise the instruments internal self-test routine which control the two
check LEDs and as a result, can be executed much faster.

Fast preset 2 — 22 GHz: press: [ T
Fast preset external mixer: press [sn ) U*

Under remote operation, an HP-IB operaticn mode can be set which allows the analyzer to operate faster than nor-
mal. The Fast HP-IB mode is enabled with a (=] § A 2 1 instrument preset wifl disable the East HP-1B mode whereas
the Fast presets will not disable the Fast HP-1B mode.

| and Lock
If desired, the analyzer can be locked on either the low band (0 - 2.5 GHz) or the microwave band (2 — 22 GHz). Innor-
mal operation, CENTER FREQUENCY enables the analyzer to tune continuously from 0 to 22 GHz  {~ 1 to 24 GHz over-

range). By executing a band lock, the analyzer's tuning range will be restricted to the band selected. To execute band
fock, select frequency range with [ | or (& );

Band lock: [sw] ¢

Band unlock: (s ¢ or FULL SPAN key

YL %
txternal Mixer
Two shift functions are available to specific usage with an external mixer. Shift U setects an LO tuning range for external

mixer operation. Shift v enables a signal identifier routine which uses the marker to automaticatly identify the signal
under observation.

Fast preset external mixer: [ |

Signal identifier external mixer: [wa] v

*for future option
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All the shift functions are listed below. (DATA) indicaies the functions that use a number and unit entry.

CCODE PAGE CODE PAGE
GENERAL
Display Address (DATA) z * Graticule blanked m 12.6
Display Write (DATA) ! * Graticule on n 12.6
HP-iB service reqguest r * Title = 127
HP-1B address (DATA) & *
Fast HP-IB operation S * TRACE
Power onin last state f 11.3 At B A o 128
Mixer input level . 12.4 Detection Modes:
FREQUENCY AND AMPLITUDE normal a 128
Amplitude offset Z 12.3 positive peak b 12.8
Amplitude units selection negative peak a 12.8
dBm A 12.5 sample e 12.8
dBmvy B 12.5 Trace C
dBuV C 12.5 blank C k 12,10
voltage B! 12.5 BZ>C i 1910
Extended reference level B—-C ! 1210
range (DATA) i 12.5 view G i 12.10
Freguency offset (DATA) Y 12.3 ~ Video averaging on G 12.11
Mixer leve! , Video averaging off H 12.11
Negative entry (DATA) - 12.3 TRIGGER, ZERO SPAN,
MARKER SWEEP < 20 msec
Marker to next peak K 128 o |without 25 msec trigger  x 1213
Marker (o minimum N 12.8 {we] without 26 msec trigger v 1213
Enter A~ Span o 7.1 INSTRUMENT STATE
Noise Level on M 717 Save Registers locked { 12,13
Noise Level off L 717 Save Registers unlocked y 12.13
Stop single sweep at ma.rker U 12.6 ERROR CORRECTION
Factory preselecior setting = 12.5 Execute Boutine W 1213
DISPLAY Use data (display corrected) ¥ 12.13
Annotation tlanked o 12.6 Do not use data
Annotation on ) 12.6 (display not corrected) Y 1213
CRT beam off g 12.7 Display correction data W
CRT beam en h 12,7 on CRT 1213
DIAGNOSTIC AIDS

To aid in servicing the spectrum analyzer, there are a number of diagnostic shift functions, These functions are listed

here, their operation and use is covered in the 8568A Operating and Service Manual, Section Vill.
CODE

Frequency diagnostic on R
Disable step gain a
Manual DACS control J
Display correction data w
YTO pretest mode F

*See B8566A Spectrum analyzer Bemote Operation, HP part number 08566-90003.
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Chapter 13
ndix A

Tuning Curves

LOW BAND
PRESELECTED
EXTERNAL MIXER

Appendix A

f signal (GHz)

(future option) S

60.0 -

S
50.0 22
40.0 ~ o

30.0

22.0 -
20.0 A
18.0 -
16.0 ~
14.0 -
12,0 -
10.0 -

8.0 -

6.0 -

4.0 -

2.0 -

g

fLo (GHz)

2.0
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Appendix B

Center Frequency/Span Tuning Characteristics

At the location of the band overlap (2.0 - 2.5 GHz) or on band edges (1.0 GHz and 24 GHz), the frequency span may
change as center frequency is tuned near the above locations. This situation occurs when the freauency span is such
that the eguivalent start/stop frequency exceeds the tuning range of the analyzer.

Example

Analyzer Settings:  0-2.5GHz Band
FREQUENCY SPAN = 1 GHz
CENTER FREQUENCY = 2GHz

gy FEE_8.0 s ATTEN 18 48

12 a8/

2.3 Ghp

Note that the equivalent Start/Stop Fre-
quency are 1.5 GHz and 2.5 GHz.

CERTRI DY e

by PEE B3 e ATTEN 18 of)

18 o8

< EijE ER

2.29a GHx

Now tune to 2.2 GHz

weavener | 2.2 GHzZ

CENTER 2.200 OHZ GETAMN GR@ M
T BW T Mbix VEW 3¢ eHz Sl 298 meec
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Since the maximum step frequency in low band is 2.5 GHz, the analyzer will reduce the span by changing the START
FREQ in order to enable the center frequency to be tuned to 2.2 GHz. Hence, the equivalent START/STOP FREQ is now
1.9 GHz/2.5 GHz which yields a 600 MHz span. If the CENTER FREQUENCY Is tuned to 2.25 GHz, the SPAN will be
reduced 1o 500 MHz, a CENTER FREQUENCY greater than 2.25 GHz will automatically switch the analyzer to the
microwave (2 - 22 GHz) band while maintaining a 500 MHz span.

The CENTER FREQUENCY/SPAN TUNING CHART below graphically illustrates the aforementioned tuning
characieristics.

LinetT
500 MMz

gl BAND
f
\
\
\
\
\
\
I
\

SPAN |

"REDUCES

T T
-1 & 1 2 25

CENTER FREQUENCY (GHz)
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Appendix C

1st LO Output

The 18t LO OUTPUT provides a nominal + 5 dBm signal that is tunable from 2.3214 - 8.1214 GHz. Since the HP B566A
is synthesized, the 15t LO can be used as a precise tunable microwave source.

Example
Using the 1st LO QUTPUT as a precision source. Connect equipment as shown:

Spectrum Analyzer

)
| 15t 1.0 oUTRPLT Test
Drevice

Instrument Preset: & |

(‘MN
FAEQUEKCY

Select zerospan with; | ow 3' OHz
Offset IF with: (s F, This removes the 321.4 MHz IF offset.

By pressmg, you now have a precision scurce that can be tuned from 2.3214 - 8,1214 GHz with 1 Hz resolution.

Example

Using the 1st LO QUTPUT as a tracking signal source from 2 - 5.8 GHz; connact eguipment as shown:

Specerum Analyzer

RF INPUT Device
o [ Under gt
15t LO GUTPUT Test
Mixar
tedbm  42.6 GHz -
~1 BPF T

§ 321.4 MHz
J 10

Instrument Present: [ 5]

ot

Set START/STOP FREQ: (24l 2CHz, D 5.8 GHz

The dynamic range will depend on the conversion loss and isolation characteristics of the mixer. Flatness variations
can be normalized through trace arithmetic,
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N N—
Active Function . .. ........ .. .. ... . ... .. 51,16
ALIGN . o 5.1
Amplitude Calibration .. ... ... ... ... . ... ... 1.4
Amplitude Modulation Index. .. ......... . ... . 7.5
Amplitude Cifset. .. ... ... oo L. 12.3
Amplitude Units Selection. . ... ..., . 125,75
Annotationonfoff ... L. 12,8
Attenuation. ......... ... . ... . . 9.6
AUTO .o 9.1,
(alse see COUPLED FUNCTION)
Automatic Spectrum Analyzer . ... ... ... .. 2.5
— e
BACKSPACE .. ... . . 3.3
Bandiock ... ... ... ... ... ... ... ... 12.15
Baseline Clipper
{see THRESHOLD)
BLANK . 6.2
Blank
Annotation ... ... L 12.8
Display CRTY ... ... . L, 12,7
Graticule ..., ... 53,126
Blue Front Panei Characters . ... ....... ... .. 12.1
S o J
CALOUTPUT .. ... . . 1.3
Calibration Procedures .. ... ... ....... 1.3, 121
CENTERFREQUENCY ... ... . ... ... . ... .. 4.2
CENTER FREQUENCY STEPSIZE .. ... ..... ... 9.8
CLEAR-WRITE ... ... ... ... .. .. ... ... ... .. 6.1
COUPLEDFUNCTION .. .. ... .. ... .. ... .. .. 9.1
ATTENTUATION . .. .. ... ... ..., 9.6, 9.1
AUTO o 9.1
CFSTEPSIZE ......... ... ... ....... 9.8, 6.1
RESOLUTICNBW ... ... ... .. .. .......92 91
SWEEPTIME. ... ... ... .. ....... 94,811,486
VIDECBW ... ... 9.3, 9.1
CRTDisplay . ....... .. ... . . . . ... ... 51,16
BeamOffifOn......... .. ... .. .. ....... 12.7
{(also see Display)
CRT Photography .. ... . ... .. ... . ... ... .. 5.3
I T
DATA 3.1
ENABLED .. ... .. . 3.2
HOLD ... 3.2
Knob oo oo 3.1
NegativeEntry .. ............. .. .. ... 33,123
Number/Units Keyboard., ... ... .......... 3.2
STEPKeys . ... .. .. 3.2
dBm L 12.5
dBmV 12.5
dBuV .. 12.5
Detection Modes
{see Trace Detection Modes) ... ........... 12.8
DiagnosticAids. . ............... .. ... .... 12.16
Display . ... .. .. . 51
Readout ... ... ... ... ... ... .. ........ 5.1
TiHhing .o 127
Units . ..o 12.5

135

e [ e
ENABLED . ... ... ... ... ... . ... ........... 32
Error Correction ... ... ... .. 1.4, 12,13, 12.14
Externaimixer. . ... ... . ... .. ... ... ..., 12.15
-
Fasipreset . ... ... ... .. ... ... 12.15
FOCUS ... 5.1
FREQZERO ... ... ... . . . 1.3
Freguency Catibration . ... ... .. ... ... 1.4
Freguency DisplayRange . . ............... ... ..
Frequency Drift Compensation ... ... ... .. 7.14
(see SIGNAL TRACK)
Freguency Offset . .................. ... ... 12.3
Frequency Response Measurement ... ... ... .. 6.5
(Example)
FREQUENCY SPAN .. ... ... ... ... .. ... ... 4.3
FrontPanel .. ... ... .. ... ... .. ......... 15,21
{also see foldout)
FULLSPAN . ... ... ... .. .. . ...... 111,22
FUNCTION ... . . 4.1
(also see individual functions)
S - S
Graticule. . ... ... ... ... 5.3
Highintensity . ... .. ... ... ... ... .. 5.3
OnfOH ..o 12.6
-
Harmonic Distortion. .. .. ... .. . L. 7.4
HOLD . 3.2
= 25 1.4
— -
INPUT ..o, 1.3
Input Attenuation ... ... ... ... ... L. 9.6
{see COUPLED FUNCTION ATTENUATION)
InputMixertevel .. ... ... . ... . . ... ... .. 12.4
INSTRCHECK. . ... .. o . 1.3
INSTRUMENT PRESET. ... ...... ... ... .. 111
INSTRUMENTSTATE ... ... ... ........ .. 11.1
FULLSPAN,0-25GHz................ .., 11.2
INSTRUMENTPRESET. . ............ ... .. 111
LCL (Locai Operatiom). .. ............... .. 11.4
SAVEandRECALL....... ....... ... 11.3,12.13
INTENSITY ..., 5.1
7
KEYFUNCTIONS .. ... .. .. . .. 121
Index. . ... . 12.16
NORMAL. ... ... . . . 12.1
SHIF T12.1
U
LiNE Power
ON. ., 1.2
STANDBY . .. .. ... . 5.1
LINEAR ..o, 1.2, 8.1
LWCL(Localy ... ... 11.4
LOG. .. 8.1



MARKER ... .. . 7.1.2.4
ACHIVE 74
Differential A ... i i e 7.3
ENTRY ... 7.11
Noise Level Measurement . ... ... ... ... ... 117
NORMAL. ... ... 7.2
OFF 7.2
ON. 7.2
PEAKSEARCH . ... ... ... .. . . . ... .. ... 7.10
PRESELECTORPEAK. .. ... ... ... ... .. 7.15
SIGNALTRACK. ... ... . .. 7.14
ZOOM . 76,79

MAXHOLD ... ... . . 8.1

Mixerlevel ... ... . .. . . .. ... .. 12.4

S I,
Noise Level Measurement ., .. ..... ... ... ... .. 717
e e

Operating Precautions ... ... ........ ... ... 1.3

OuipUuts. .. . 1.7
HP-IB. 1.7
Recorder. .. ... ... .. . .., 1.7
XoYANGZ. o 1.7

N - 2

Peak DetectionModes . .. ..., .............. 12.8

PeakSearch ... .. . 7.10

Performance. . .......... . . . ... . . 1.1

Preselectorpeak ... .................. 7.15,12.5

e R e
B

Readouts . ...... ... .. .. . . . i, 5.4,12.7

RECALL ... ... . 11.3,12.13

RECORDER
LowerleftQuitput. . ... ... . ... . ... ..., 1.7
UpperRightOutput. . ... ....... ... ... ..... 1.7

REFERENCELEVEL . ... ................... 4.7

“ExtendedRange .. ... ... .. ... .. .. 12.5

REFERENCELINE .. ... ... ... ... ... ... .. 8.4
DISPLAY LINE . . 8.4
THRESHOLD ... . ... ... .. 8.5 8.4

Refresh. .. ... ... .. .. . . . . 6.2

REMLight . ... .. .. 11.4

Remote Operation . . ................... 25114

ResolutionBandwidth. . ... ... .. ... ... .. 8.2

REAtenuation .. ... ... . e 9.6

w5 e

Sample DetectionMode . .. ... .. .. ..., 12.8

SAVE 11.3,12.13

SCALE. . .. . 8.1
Lingar .. ... . .. 8.1
Logarithmic. ... .. ... .. . .. .. ... ... ..., 8.1

SIGNALTRACK, ... 7.14

SHIFT 12.1

SpAN 4.3

STARTFREQUENCY ....... ... .. ... . . ... ... 4.6

13.6

STOPFREQUENCY .. ... ... . . ... ... . ... 4.6
SWEEP. .. .. 10.1,6.2
Conmtinuous .. ... ... ... 10.1
Single 10.1
SweepTime .. ... ... ... 9.4
Swept Measurement (Example} .. .............85
-
THRESHOLD ... ... .. . . ... 8.5

Time Domain Measurement
(see Zero Frequency Span)

Title ... 12.7.5.4
TRACE. ... 6.1
A+B—A 12.8
A—-BA 8.5
A—BOFF. ... ... . . 6.5
A B 6.4
Arithmetic. . ... ... . ... 6.5
B-DL—B... ... ... . .. 6.5
BLANK ... 6.1
Co 6.5,12.10,12.12
CLEAR-WRITE ... ....... .. ... ... .. ... 6.1,6.2
DetectionMeodes ... .. ... ... ... .. .. .... 12.8
Identification. .. ......... ... ... .. ....... 6.1
MAXHOLD ..o 6.2
Priority . ... 6.7
STOREModes. ............. ... ......... 6.2
VIEW . 8.1,8.2
WriteModes . . .......... ... 6.2
TRIGGER .............. e 10.2
Automatic, ZeroSpan. . ... ... ... 10.2
EXTERNAL. ........ ... ... .. ... 10.2,12.13
FREERUN ... ... .. . . ... ... ... .. ... 10.1
LINE .. 10.1
SVIDEQ oo 10.2,12.13
VIDEOLevel ... ... ... ... . ... ....... 10.3
|
3 125
{see Amplitude Units Selecticn)
v Y v
Video Averaging. . ... ... oL 12.12,9.4
Video Bandwidth. ... ......... ... ... . ... ... 3.3
VIEW .. e 6.1,6.2
Voltage ... ... .. e 12.5
{also see LINEAR}

e YU HY E o
ZeroFreguencySpan .. ... ... ..., 45 102
ZO0MY, e e 7.6

Automatic, ZeroBpan. ... . ... ... .. ... 7.9
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