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~ CERTIFICATION

Hewlett-Packard CompaniFEertifios Frat fis product met its published specifications at the time of
.| Shipment from the factory. ‘Hewiett-Packard further certifies that its calibration measurements are
i ctracenbleto-the. Unitedi States Nativwal Burean of Standards, to the extent allowed by the Bureau's

ircalibration s facility, and:to  ther cdlibration’ facilities of other International Standards Organization
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» s HewlgttPackard instrampent: productis’ warranted against defects in material and workmanship
sfor-arperiod of one - year fromydaterotsshifment. During the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair or replace products which prove fo be defective.

For warranty service or tépaif /thié product must be returned to a service facility designated by HP.
Buyer shall prepay*shipping’chirdé¥fo HP-and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shali ‘pay all'shipping charges, duties, and taxes for products returned to HP
. fromanothercountry 2 ek oy
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. +HPswarsants thdt-itssoftware dhd fArmware designated by HP for use with an instrument will execute
its programming instructions wien ptoperly installed on that instrument. HP does not warrant that the
-ropepationof.the iﬂ_sim@‘eﬁ‘ﬁ;'fér softward ot firmware will be uninterrupted or error free.
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oo LIMITATIONIOFWARRANTY: =thi 1 b

The foregoing warranty shall net apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
| outside of the environmental specifications for the product, or improper site preparation or main-
il tenance. : R T
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| NO OTHER WAR N S EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
| PLIED WARRANTIESSSMER CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

| EXCLUSIVE REMEDIES > 7"
' : I T T Tt T UL B A

| THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
| SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
| QUENTIAL DAMAGES, WHETHER-BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
TH,EORY- \ RV TR VLA PR U LL R R . :

- v . ASSISTANCE

B O I SICE IR PP IRE EEE N SRR .
Product maintenance agreements.and other customer assistance agreements are available for Hewliett-
Y Packard products. ' :

L ow i

j Fon'a.ﬁ#YaijaSSi&{an-ce,= cbm‘act. wour nearest Hewlert-Packard Sales and Service Office. Addresses are
provided at the back of this manual. .« ; T
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SAFETY CONS!DERATlONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings

and instructions before operation. This product has

been designed and tested in accordance with inter-
national standards. o

SAFETY SYMBOLS

A Instruction manual symbol: the

product will be marked with thzs

symbol when it is ne(,essary for

the user to refer to the instruc-

tion manual (refer to Table of
Contents).

Indicates hazardous véi,.taées. |

Indicates earth (ground) terminal.

¥

WARNING

The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adherad to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

CAUTION 3§ nazard. It calls attention to an

operating procedure, practice, or
the like, which, if not correctly

performed or adhered to, couid -

result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

S Bt

The CAUTION sign denotes a
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B 'rms 45 a. Safmfy Claslssa ;gmduct K(pmviﬁ’ed:@uth a
. protectiverjeasthing. terrainal).~An. ﬁnmwrmx‘mble

safety earth: ground must be. prowded“ﬁ‘mmhe
main power source o the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been,

. impaired,,the predugt:must:be Mmade mbpaméhve.

eeured agamst By uninte,nded gpezrat;on

Verlfy that the 1 E.GUL'E is G{mﬁguredz im}matfah”athe

available main power source per.the input power.

conﬁgumt;e{‘: ingtruefions: :pmmdeﬁ n: tmsma‘ﬁmal
g{’\ “‘_,3':]5‘5.“ “ iy ]”” FApA v (1”' (’,?:.

If thl% pred

former maks,; sme«the uommon term;nal is con-;

nected to the ne*:;itfral Cgrmmd*ati “sidé /ot iriiains

Any servi n’z@“ fzdmsa‘meﬁt,mam!emnm, !
or repair of this product must beperv
W forﬁae&*@niy 5}3 qualzﬁi?d pemnn@l !

- 'fAdjrusﬁmms dz?scrtbed“ iné ﬁu& ‘mnuax ‘-‘
may -be performed with power s‘upp;ized
to the product while proteciive covers
are removed. Energy gvallable at many
points may, if contacfed resu&'z‘ in per«
sopal jurpns. Ty Db

G

Capacitors inside this product may sl
- becharged-even whier dz'\‘cmznea ted j?om
its power source. S '

To avoid a fire hazard, only fuses with
the required current rating und of the
specified type {normal blow, time delay,
etc.} are to be wsed for replacement.
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Figure 1-1. Model 835924 RF Plug-In
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GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual contzine information
required to install, operate, test, adjust, and service the
Mewlett-Packard Model 835924 RF Plug-in. Figure 1-1 shows the
Model BIEIZA. ‘ ‘

4~Z. Thiz manual isz divided into eight major sections which

provide thes following information: C s

2. GECTION I, SENERAL INFORMATION, includes g brigf’
descriptien of the instrumant, safety cong s tions
specifications, supplemental characterigsl inetrumEnt
identification, options available, accessories. available,
and & list of recommended test equipment. ol a

k. SECTIOM II, INSTALLATION, provides informa
initial inspection, preparation for wuse, 81
shipmant. P

‘and

c. GECTION III, OPERATION, explains the frequency resolution
characterictics of the RF plug-in in CW and swepl
frequency modes. Operating instructions include FM switch
parameter settings, and crystal and powen meter leveling
instructions. & description of front and. rear ‘ganel
featuyres and plug-in error codes is also given.

4. SECTION IV, PERFORMANCE TESTS, presents procedures
required to verify that performance af the RF Plug-in 1is
in acecordance with published specifications.

i3

sroperly adjust and align the Model 835926 RF Plug-in
after repair.

F. SECTION VI, REPLACEABLE PARTS, provides inFarmétian
reguired to order all parts and assemblies.

SECTION W, ADJUSTMENTE, presents procedures required 10 ' ;f

g. GSECTION VII, MANUAL BACKDATING CHANGES, provides ' N

hackdating information required 1o make thiz manval
compatible with earlier shipment configurations.

H CSECTION VITT, "SERVICE, “Brovides SR CEVEFETT IHEtFUMENT :
block diagram with troubleshooting and repalir procedures. :
Ezech assembly within the instrument 1% COMENEO.-0MuE. —~ .«
zeparate Service Sheet which centains a circul

S



description, schematic diagram, component location
diagramy and- troubleshooting information tco aid in the
‘proper_ maintenance of the instrument.

t<4. “Supplied with this manwal is an Operating Information
Supplément,. This is simply 2 copy of the first three sections
of “thesmanval-which should be kept with the instrument for
use by 4hE ipstrument operator.

i~5. . On:the. frent cover of this manual is a “‘Microfiches"’
partinymbér. .This nunber may be used 3o order 10=- by
1E~centimgter t4-:by.6-inch) microfilm transparenciss of the
manual. Each micmefiche contains up to &0 photo duplicates of
the “hanudl pages. The microfiche package aleo includes the
‘1ate§p‘MaﬁuaffChanges gheet az well ag all pertinent Service
Mo teEn s L

1-&.7Refer.any questions regarding this manusl, the Manual
Changesssheet, or the instrument to the neares? Hp
Saleéc/Service: DfFfice. Always identify the instrument by model
number; - complete . nane, and complete serial number in all
.cerrespondepce.s Refer to the inside rear cover of this manusal
for a worldwide listing of HP Sales/Service Offices. :

{-77 SPECIFICATIONS

i-8. Listed -in Table 1-1i are the zpecificationz for the
Model 835%92A RF Plug-in. These specifications are the
performance standards, or limits, against which the
instrument may be tested. Table 1-Z lists the RF FPlug=-in
supplemental performance characteristics. Supplemental
performance characteristics are not specificstions but are
typical charactgristics included as additional information
for the user.. . -

-5, SAFETY CONSTDERATIONS

4~10. This product has been manufactured and teszted in
accordance with international safety stzndards. Before
gperation, ‘this . product and related documentation must be
reviewed. for familiarization with safety markings and
instructions. A complete listing of Safety Considerztions
precedes Section I of this manual.

i-14. INSTRUMENTQ COVERED BY MANUAL

1-12. Attached to “thé rear pansl of the instrument is &

serial number plate. A.typical serial number plate iz shown
in Figure 1-2. The zerial number ie in two parts. The first
four dipits follwed by & letter comprise the s=rial number



prefix. The last five digits form the sequential szuffix that

iz unigque to sach instrument. The content of- edig tmanwal e

applies directiy to instruments having the same” serial’ number
orefix ae those listed on the title page GF th1a mmnual under
SERIAL NUMBER. , : ooy o

TS

1~13. AR instrument manufactured after. the prznt&ng of thl“?

manual may have a serial prefix that is not. ligreds on the
title page. An unlisted serial prefix indicatee that the
instrument is different from those documented in: thig-mangal.
The manuzl for the instrument is then supplied with a Manuwal-

Chanpges supplement that contains infoermation whlch dacumemms;

the differences.

1-14. TIn addition to change information,; the’ Manual Changma .
supplement contains information far correcting errors in. thes

manual. To keep this manual as current &5 pos Slblé,“
Hewlatt—Packard recommends that you periodically rROQUEST:
latest Manval Changes supplement. The supplement: “Forsthd

manual is keyed to the manual’s print date and part ﬁUmbEP;fw

hoth of which appear on the title page. Complimentary copisss

of the Manwal Changes supplement are availableuon reques@:a~
from Hewlett-Packard.

1-15. Fgr information concerning a serial numbﬁn pré?m{ﬁth@f¥ﬂ‘

iz not listed on the title page or in the Mamual: Chanqec B
Sypplement, contact your nearest Hewlett- Packard‘
Sales/Service Uffice. C

SERIAL NUMBER
s Aemerrerttttn,

PREFIX SUFFIX
B

Ser 1839A 00285

Figure 1-2. Typical Serial Number Plate . S

the



Table i~i. Specifiratiens for Hudel 935924
Instailed in Model 83504 (page L of )

FiiEiQUiiN'CZ‘{g

Rapges 0.8% to 20.0 GHz

Freguency Bands (GH1) pite 2.4 2.4 50 7.0 7.0 10 13,5 135 to 280 e 1o 2000
Accuraty
(25T 45 0
o -
SU Mode 5 Mz 5 HHz +10 HHz +HS KH2 e
AL Sugsp fiodes 445 HHT® 420 W2 35 HH 30 HHz 150 Wiz
(Sweep tisg 400 ns)
el 2 2
Fregeeacy. farkers +15 Wz .57 4P0 MMz .57 425 MHz +.5% 30 Bz £.5% 59 HHz +.51
(Sueap tise 2100 as) #f sweep 8f sweep of sueep of sueep of swesp
width width uidth width widih
Srability
With 10% Line Veltage Changs +58 kH 50 kHr +500 kHz +150 khz +150 ¥Hz
With 48 4% Powar Level Change £200 ¥Hz +200 WHz THEERY T HREDTYHT T ERROWHE T
With 3:4 Load BWR ‘ +100 kH2 +400 kH2 £200 Kiz 300 ki +305
With Time (In 3 40 minute  {£400 kHz (H400 kHz (4200 kH: (4300 &Hz (4300 ki

period after one hour warmup}

Residval FH, Peak - (3 Kz (8 i U5 Rz (45 W1 - —
{10 KHz Handwidth)
{CW Mode with LN Filtery



Taple i-1. Specifications fer Model B3BF2A
jnstailed in 93504 {page 2 of B)

POWER OUTEHT

A s

Frequency Bands (Gdz)  0.04 te 24 2at 7.0 7.0ty L5 12,5 0 126 13,5 to 200 .

Haxinus LEveleé%Ltb +10 dba +40 4Ba +1f dBn #10 dBn +8 dBe
Juiput Fawer (25°0)
¥ith Optien G2 +40 dba 45,5 din  +8 dBn +7 dba 45 dBn
Power Level {£1.5 4B (413 48 {483 43 {414 dB {#1.4 4B
Beryragy ! &
{Internally Leveled)
dith Optien 0127 (4.7 48 (LS dR (iS5 4B (b dE 446 B
{at 0 ¢} attenyater step’
Calibpated Ranog i5 48 i5 df 45 4B 4% 4B 13 48
With Option 402 82 4B g2 db BZ 4B - 82 dB 80 4B

Attepuater Beruracy (£ dB referenced from the § db setting}

Fregquency Attenyater seiting $dE)
Rangp (BHz} i) p), 1 4F sboed 78,
01 - 128 26 1.7 0.9 L8 2.t z2 23
jga-48.6 0.7 0.7 £2 2O 2.3 2% 2.8
48.9 =~ 2.0 0.9 t.5 2.5 3.0 3.2 33 3.5

Power Variation

{31 specified faxinum Leveled Power or helod)

Fresusncy Bands (GHz) 01 to 2.4 2.4 ¢0 7.9 7.0 10 13.5 $3.5 to 20
Internally Leveled +0.9 4B +0.7 4B +0.7 dB .8 48
Externally Leueled7

Newstive Crystal Detectar® 40,2 48 482 ¢B +1.2 48 +0.2 g8
{Gupep tine YE00 #s)
Powre dater” W . H2dE 2 RERE

B to 8.6 .01 te 20.9

+19 dom +8 4N

+7 dBn 5 ¢4Bn

(45 dF GHEEEE-
(4.7 48 (447 dB

'S 6B R

82 &3 Bam

Jloto 28

+0.9 di

+h.2 48

£h 07 4R



Table 1~%. Specifications fer Model 535924
Instailed in Hodel 81504 {Page 3 of 5

PORER._ONTPUT (CONE’D)

Freguency Bands (GHz} At te 2.4 2.4 10 7.0 7.0 tp 13.3 i3.% to 20.8 9.04 1o 20,0

Rgsidual AN in 100 kHr Banduidth )50 4B 150 du 150 4B 150 dB 150 48
(in ¢f below carrier and at .
spacified marindm lavaled power)

Spurieus Signals at specified
warinum leveled power

Barnemics (in 4B hElow carriar) 725 dB Yo% dR y254B 325 4B 125 dB
Non-Harmonics 325 db ¥50 B sl 4B Y58 dE 2% 4B
Quiput YSUR (internally leveled) (1.9 1.9 (4.9 (4.9 (.9

With Gptien 002 ‘ 2.4 o Las (2.1 2.4 A2

Power Sueegw
Calibrated Rangs: )} 4568 {13 43 abave 1B.6 GH)



Table i~1. Spezificatiens for Model #35924
Installed in Medel 33504 (Page 4 of 5}

HaDULATION'

=t L g

External &M

Haximss Input: {5 ¥

internal &4

Salectable {by internal jumper in BIS0A) to i kHx or 27.8 kHz square wave modulation. The 27,8 kHz modvlation oo
allous eperation with HP BJS5A/8/C Suept Amplitude Analyzer. S

On/DfF Ratin: )38 4% below specified maximun levsiad power ’ L .h";:.,*r-f'*'
Spmmstry:  40/60
External FHM

R R L

Kaximgm Devistions for Hodwlation Fraggensies:

Cross Over Cowpled Direct Coopled
i€ to 108 Hi: 475 Mz © 412 Mz
188 Hz 1o { MHz: . 4 7 HHz 7 HHz
- L HHz te 2 MHz: + 5 Mz | +5 Mty B

2 KHz 1o 10 Mz i HHy ) 1 HHz



{aEM

Table i~4. Specifications for ¥edel BISI2A
Instalied in Hedel B355A (Page 5 of S}

i
ERAL SPECIFICATIONS

Hinimus Sweep Time {over full band}: 25 ms

Hininuw Sweep Time (Dver single bandi: 10 ws

Band Switch Foints: Internal band switch points at appreximately 2.4 GHz, 7.0 GHz, and 13.5 GHz

RF Duiput Connecter: Type N Female

7

8

Unless ptherwise neted, all specifications are at the RF QUTPUT connector and at 5° 1o 55°C.
Accsracy when calibrated with the FREQ CAL adjustrent.

For tesperatéres greater than 25%, maximum leveled sutput power typically degrades .§ dR/°0.
yhen RF Gutpyt is peaked with PEAX control.

0.5 df lower fer Optien 004.

attenvator switch points are svery 10 dB starting at =5 dBm indicaved power.

Discontinoity at 2.4 Gz bangswitch point is typically {1.25 g8,

Eicludes coupler and detector vapiation. Orystal detector output shoeld be betuean «i07 sV and ~200 ¥ at

specifizd maxinum leveled pouar,

H

18

il With Optien 862, in power sweep or sippe functions, power can exctesd attenvator step by 5 dB (3 dB above 8.4

lUse BP Hedel 4328/B/C Power Heter. Sweep time 109 zeconds; fypically 15 seconds/GH: but not (40 secends.

fewer Sweep and Slope Compensatisn fotal must not exceed 4% B (43 dB ahove 18,56 GHz),

e

12

Includes power level variations.



Tabie i-Z. Supplemental Performance Characteristics for Hodel 835924
Ingtalled ia Hodel B350R (4 of &)

HOTE

Valyas in This fable are net speedifications, but are typical characteristicy included for

vser information.

FREQUEMCY CHQRA&TERISTICS?
Freayency Bands (BHz)

fiecyracy
(BT +5°0)

CH fode Typically:
Hanual Sueep:

A11 Sueep Hodes:
{Sueep timz if ns te 190 msl

Bwoep Kode Linearit',?:

Stahility with Tewosrature:

i tp 2.4

2 Hie
(45 iz

{5 MHz

{32 Mz

+200 ¥H2/0

2.4 te 2.0

2 Wi
(38 My

(2h iz

{42 HHz

+299 kH2/T

7.0 te 3.5 139 to 20,0 6.0f to 20.¢

+3 Wy 14 Hi

{30 ¥Hz {30 Mz {100 HHz
{+8 HH2 {340 Whz {435 MHz
(+4 KH2 {26 HHz C () Mz

448 ¥H2/C R0 ¥Hz/T +600 kHz/%C



Table {-2. Supplemsental Performance Pharacteristics for Hedel BISIZA
tngtalled in Hedel 83504 (2 of &)

QTP CHARACTERISTICS'

Power Qutput
Reselvtion (Displayed): 8.1 4B
Reselutien {Pawerd: Typically +0.8% d3
Stability with Tewperatvre (at Specified Maxinun Levelad Pawer}: +0.1 dB/9C

Power Variation
{at specifiad Haximum lLeveiad Power or belowd

[
Externally leveled with Negative Crystal Detector: +9.25 dB
{tGuesy tine i0 s te 10D ms}

Freguensy Bands (641} M ot 2.4 2.4t 7.0 7.0 0 43.5 13,5 ts 206 0 te 2000

Spupicus Signals
{in dE below carrier and at

specified saninun leveled power)
Harmeonics and Subharaonics: 35 dE Y40 dB 135 ¥I5 ¥35

Non Harmonivs Typically Y40 dB ¥85 4B S5 4B Y55 4B 40 4B

Inpedange: 50 Ohws
L’. ) ‘ -

Fouar Susep

Accoraty (lncleding Linearity): Typically 1.5 dB
Resplution iBisplayed): 0.4 dB
S1ope Comoensation’
Linearity: Typicaily (8.2 dF
Calibrated Rangég Up to S dB/GHz; up to iS5 & fer fyil swdep range

Resnletion (Displayed): §.@% dB/GH:



Table -2, Supplesental Perfermance Characteristics fer Hodel 835%24
inttalied in Model B3S0A (3 of 4)

HADULATION EE@RQCTER{STICSl
External AN

Freguency Response: Tysically 10D kHz

Toput Impedance: Approximately 10k Ohm

Range of Amplitede Controls Typically 45 dB

Sensitivity: Typically i dB/V

Pulse In
TTL compatidblss Legic high = RF en, Logic 1w = BF off
7.0 te 20.0 GHz: Squarewave sodulatisn up to 30 4Hz

D to 7.0 Gz
Rise/Fall T?Me: Typically 4§ as

Hinisgs Pylse Width:
\eveled: Typically 1 us
nieveled Power level set to +30 dBa: Typirally 00 ns
External FH
Freayency Reépunae (00 to 2 MHr): Tyeically £3 dB
‘Gensitivity {Switch selectable)
Typically 20 HHe/Y (FH Hode)
Tynically -6 MHz/V (Phase-lLeck Hedel

Input Inmpedance: 2000 Chas aoninal



Table t-2. Bupplemental Performance [haracteristice for todel 835928
Instalied in Mede) 83504 (3 of 4)

GEHERAL, CHARéﬂTERISTIQS'
Freguency Reference Duspyt: 4 V/GHz +25 wY (0.01 1o 19 GHz) rear panal BNC putput.
Auxilisry Dutpst: Rear Paned 5 % te 7 Chr fundanental gsrillator evtpnd, nominaily 0 dBu.

Yeight: ¥et £.0 kg Ui3.2 1b.), Shipping %.2 kg (20 b3

i Uniess otherwiss aeted, all characteristics are a3 the RF OUTPUT connector and at 18 55,

]

accoracy when calibrated with the FREQ CAL adjusiment.
1 With respect te the SUEEP T yoltaga.
4 DPouer Sweep and Slope {enpensation nust nat prcesd 45 dB (43 4B avove 8.6 3 MR

S With Dptie 0@, in powpr sweep of slape functions, power cam axroad attenvater step by 5 dP (3 4B above 18.6
GH2).

5 Excludes coupler and detector variatien. Lrystal detecter dutput ghould be hetwesn -0 ay and -200 eV at
specified naxisua leveled power,



i~46.  DESCRIPTION

{-17. - The Model B3592& iz an RF plug-in which has been
designed for usze with the Model BIE0A Sweep Uscillator. The
Model ©25924 covers the frequency range of 0.01 to 20.10 Gz
in four bands. & YIG oscillator is used as the tunable RF
frequency source for all bands. The lowest band (EBand ) wses
a fixed 3.8 GHz escillator which is mixed with the YIG
ascillator to generate a3 0.1 to 2.4 GHz RF cutput. The YIG
sacillater fundamental freguency is wsed for Band 1 (Z.3 1o
%6 GHz). & YIO Tuned Multiplier (YTM) i3 used to multiply
the YIG oscillator frequency for Bands 2 and 3 (6.9 to 13.5
GHz and 13.4 to 20.0 GHz).

1-1%. HModel B83E%92A front panel functienal conirols,
pushbuttons, and the Rotary Fulse Genersztor (RFGY, are
monitored by the Model 8350A via the RF plug=-in interface
cirsuits. The Model B8350A generates a tuning voltage
according to the mode of operation (CH, START/STOF, CF/AF).
This signal is scaled and offset by the plug=~in to prowvide =
voltage ramp (in swept modes) proportional 1o the YIG
nzcillator frequency. The Model B3E9EA tuning cirguits accept
the tuning ramp output from the Model B320A and copvert it 190
a2 current which drives the YIG oscillator tuning coil.

{-4%. The Model 833924 offers a maximum leveled RF cutput
power of +10 dBm. Internal (INT}, External (EXTY, and Power
Megter (MTR) leveling is available as selected by the fromt
panel pushbutions. A front panel EXT/AMTR ALC input connector
and gain contrsl (CAL) are provided to use with zn externsl
leveling loop. A front panel LED indicates whan the RF output
becomes unleveled. The RF output level is controlled by the
Model B3I59Z4& RPL, the Model 8350& data entry cantrole (keypad
and step keys), or through HF-IB control via the Model B320A.

1-20. A power sweep function allows the RF output power to
be sweot at least 40 dB during CW mode or swept frequency
modes. Fower sweep is selected by the frant panel POWER SWEEF
pushbutton. Slepe compensation control is alse available by
gzlecting the SLOPE pushbutton and rotating the Model B3B%zZ4A
RPG or manipulating the Model S83B0A data entry contrals. The
power sweep function and slope compensation may both be

celected apd medified theough HP-IB control via the Model
EIS04A,

1-24. The RF output may be internally or externally
amplitude modulated, or externally freguency modulated.
Internzl squars wave modulation freguency iz selectable by =
Model 23504 internzl jumper to be =ither & kMz or 27.8 kH:



(for yse with the Model E75E Swept Amplitude &nalyzer). Reaar
panel BNC connectors accept an external AM or FM frequency.
FM coupling {(direct coupled or cross-over} and sencitivity iz
selected by an internal configuration switch in the Model
B35924. Refer to Section III Operation of this manuval for
detailed information on the configuration switch.

1-22. & rear panel iV/GHz signal corresponds t¢ the RF
cutput frequency. This ocutput voltage may by vsed as &
reference for pretuning external equipment in phase locking
applications. {(The Model B410E/8411A Metwork Analyzer
ytilizes this output inm such a configuration.?

1=2%. The RF output may be turned off by the RF ON/OFF
pushbutton. RF power ON is indicated by the LED in ths center
of the pushbutton. Additionally, in CW mode, the CW FILTER,
when szelected, places a capacitor across the YIG cogcillator
tuning coil to filter high frequency noise which would appear
at the RF output. All front panel functions, with the
exception of the FREG CAL and EXT/MTR ALC CAL adjustments,
may be =zet or altered by computer control via the HP-IB bus
connection on the Model 83534,

i-24, QFTIONS

1i-25. Option 062, 70 dB Afttepuator

1-2&. Option 082 instruments contain a digitzlly controlled
attenvator just before the RF output. Up to 70 dE of
attenuation in 10 dB steps is avtomatically selected as
required to attenuate the RF output power to the indicated
lasvel. The continuously variable power level function
operates as in a standard instrument with the data entry
controls.

i-27. Ontiop 004, Rear Panel BF Dutput

1-28. éption 654 instruments have the Type N RF autpur
conpmector and the BNC EXT/MTR &LC input conpector en the rear
panel inztead of the front panel.

1=-29, Optiom 005, ARC--7 BRF fOutput Connecior

1-30. Option G805 instruments have an APC--7 RF Output
connector .,

1-34.  EQUIFMENT HEGUIRED BUT MOT SUPPLIED

1-2Z2. To have & complets operating sweep oscillstor unit,
the Model B3I5%24 RF plug-in must be installed in 3 Model



82350# Sweep DOscillator. Refer to Section II Imnstzllation in
thiz manuzl for a detailed description of RF plug-in
installation.

1~33, EQUIPMENT AVAILABLE

4-24  Gervice Accessories

1-325. & Service Accessory Kit (HP Part Number GEIS0~-&00Z0)
iz available for servicing the Model B835%2A RF plug-in and
the Madsl 8350A Sweep Oscillatar. HP Part Mumberz for the
individual pieces of the kit are provided in Table t-3. The
accassoary kit includes:

@® Two 44-pin printed circuit board extenders. These boards
have keyed tlots which aliow them 1o be peed in =ach of
the keyed pc beard receptacles in the Model 83%5%2, and in
the Model 8350a as well.

® ¢n RF Plug-in extender cable set that provides all
slectrical connections when the RF Flug-in iz removed
from the sweep oscillator. The RF Plug-in Interface
connector (P2) and the Power Supply Interface conpector
iF13 are sxtended by separate cables.

@ One Hex Balldriver for use in Model 83850A front panel
repairs.

@ One 1&-pin and one 20-pin I.C. Test Clip for probing
integrated circuits. .

1-36. & listing of service accessories available including
service cables, wrenches, adapters, and extender boards is
given in Table 1-3.

1-27. Model 84108B/84114 Metwork Analuzer

1-I5.  The Model 33504 Sweep Oscillator, with the Model
235924 RF Plug-in installed, ie compatible with the HF Model
2410B Metwork Gnalyzer system. The combination of the Model
2410F Network Analyzer, the Model S411A4 Frequency Converter,
arnd an appropriate display plug—in forms a nhazemeter and a
ratiometer for direct phase and amplitude ratio meEasurement
on HF voltages. These measursments can be made on zingle
frequencies and on swept frequencies from 140 MHz to 18 GHz.
The Model B350&4/83592Z4 combination is rcapable of operation
ousr thiz full feeguency range. The Model 8410B has an
Guto-Fresguency range mode which gives it the capability cf
avtomatically tracking the Model 83504 Sweep Oscillator over
nctave and multi-octave fregquency bands. Two interconnections



to the Madel 83504 are necessary to snsure that the Model
B4408 will phase lock properly. The Model B410EB Source
Control Cable {(HP (8410-40146) connects the Model B410B rear
panel SO0URCE CONTRGL connector to the Model 832804 rear panegl
PROGRAMMING CONMECTOR. Additionally, the Model 38924 EF
Flug=-in rear panel 1V/GHz output connects to the Model S414E
rear panel FREG REF INPUT. The Model 84108 Source Control
Cable connector pins and signals are illustrated in the Model
83504 Sweep Oscilliator Operating and Bervice Manual.

1-29 . Model 8755 Frequency Response Test Set

1-40. The Model B304 Sweep Oscillator with the Model BIEPZEA

RF Plug=-in installed is compatible with the Model O9LE
Freguency Responss Test Set for broadband swept scalar
measurements. The Model B3B0A provides internal 27.8 kHz
gguare wave amplitude modulation of the RF output,
eliminating unnecessary cable connections to the Model BYEE
gr the use of an external modulator. The Model B83BIA can also
produce alternate sweeps through use of the ALT n function
which works in conjunction with the channel switching
circuite in the Model 875%C. This permite Channel 1 on the
Model B7EBC to respond only to the Model B3B0A current state
and Channel 2 to the alternate state. & single cable (HP Par:
HMumber B120-31474) connects bstween the Model BILLA resr panel
BLT SWP INTERFALE connector and the Model B73EC front pansl
#LT GWP INTERFACE connector.

1-44 .  FPower Meterse and Crustal Detectors

1-42. The RF output can be externally levelsd uweing the HF
Mpdel 432 Power Meter or negative polarity ocutput crystal
detectors. Refer to Section III Operation of thisz manual for
detailed informatien on leveling technigques that may be used
with thes Model B8350A/RF Plug=in combination.

81TE

The Model 4354 and 43464 Power Meters
shoyld not he used in Model
Siclm/ Mode]l 33524 external leveliing

susiems .,

1-4%, RECOMMEWNDEL TEST EQUIFMENT

1~44. Egquipment required for testing and adjusting the
irgtrumsnt is listed in Table 1~-4. Other equipment may be
substituted if it meets or excesds the critical
specifications indicated in the table.



Table 1-3. Service dccessories Available

NAME HP PART NUMBER DESCRIPTION
44.pin printed circuit board extender 08350-60031* Extends printed circuit boards
RF Plug-in Extender Cables 08350-60034* Extends RF Plugin Interiace connector {P2)
08350-60035* Extends RF Plug-in Power Supply Interface connector (P1)
Adjustment Tool 8830-00624 Fits miniature adjustment siot on potentiometers
Wrenches 08535-20097 57167 slotted box/opén end
8710-0946 15/64” open end
Service Cables 81201578 18" coax with SMA (m) connector on each end
83525.60019 10” coax with SMB snap on (f) and SMA {m)
Adapters 12500777 Type N (f) to BNC {m)
. 1250-0082 Type N {m} to BNC {m)
1250-1404 Type N {) to SMA (D
1250-1158 SMA () 10 SMA ()
1250-0674 SMA () to SMB ()
12500675 SMA (f) to SMC (m)
1250-0069 SMB snap on (m) to SMB snap on (m)
Hex Balldriver 8710-0523% Removes front panel hold down plate hex screws in 83504
IC Test Clip 1400-0734% 16pin IC test clip
1400-0979* 20-pin IC test clip

#These items are inciuded in a Service Accessories Kit HP Part No. 08350-60020 (2 board extenders are inciuded in this kit).




Instrument
Swaep Dzcillator
Digital Voltmeter {DVH}
fecilloscope
Qzcilloscope Probe

Fregquenry Counter

Spectrum fnalyzer

Swept Amplitvde Analyzer

Dizplay Mainframe

betector

Freguency Meter

Fupction Geherator

Table L-4. Recommended Test Equipment

Critical Sperifications

" Ne substitute

Range: -5OY to +B4Y
Accuracy: +0.04% _
input Impedance: }i8YM Ohms

Dual Channel

Bandwidth: dc to 130-MHz

Vertical Sensitivity: <5 nV/DIV
Horizontal Sweep Rate: (0. 1vS/DIV
External Sweep Capability

1:1 GCeneral Purpose Probe

Frequency Range: 0.0% to 20.0 GHz
Input Impedance: 50 Ohms
Rescivtion: {1 MHz

Frequency Range: 9.0%1 to 20.0 LMz
Residual FH: {100 Hz

Capable of Transaission
Measurenents,
Power Resalution: (0.25 dB

Compatible with B7BEC Swept Amplitude
fnalyzer

Compatible with Swept Amplitude Analyzer
Frequency Range: §.04 1o 20.0 GH:
Pawer Range -20 to +40 dBm

Frequency Accuracy: (047X
Calibration Increments: (2 HHz

Frequency Range: 0.6 to 4.§ GHz

4.0 1o 1.4 GHz
12.4 to 18 GHz

Frequency Range: 0.1 Hz to 10 M2
Sinewave and squarewave owtput
Dutput Level: 18Vp-p into 50 Chms
Jutput Level Flataess:
{+3% from 40 Mz to 100 kHz
(+10% from 100 kHz to 10 WH:z

Recompendsd Model

HE 53504

HP 34554

HP 17404

HP -1000EB

HF E3434

HF 2B&GA or
HP Bo&bA

KP A7850

WP 1807/7R, (82T/TR

HP 11664B

HP L3464
HP EI7A
HP PE3Z4

HP 33124

Uzp#®
28,7

P,a,T

Poa,T

P LA

P,T

P

P&

e ey
- -
g I

PL&,T



Table 1-4. Recommended Test Equipﬁent

Instrument Uriticsl Specifications fecommended Hade]l zek

 Power Meter Power Range: -2 to +i0 dBm HP 4324 P,A
. {No sebstitute when used for externzl
power metar leveling},

- Thermistor Sersor Frequency Range: 0.01 to 18 GHI HP 847498 FLA
ﬁ Hzximym GBR: (1.75
Theeniztor Genser Frequency Range: 18 to 20.0 GH: ' HP 446 &
; Hatinun SWR: (2.0
" hdaptor Wavequide to APC 3.5 (§) HP K2BiC A
i} : t4or use with HP X486)
¢ JPower Meter Power Range: i ul to 100 m¥ HP 4344 PA
‘" Power Sensor Frequency Range: 0.01 to 20.0 GHz HP HABGA )
; =Crgstal Detector Frequency Response: 0.01 to 20.0 Gz WP B4TIC PLA
. Maximum Input Foser: {00 m¥
5 féttenuatan Frequency Range: 0.01 to 20 GHz
Maximun Input Power: +20 dBm
Attenuation:
20 dB +1.0.dB feinschel Model H¥-2C P
10 dB +.8 d3B Yeinschel Model H%-i0 P&
& dB +8.6 d3 leinschel Model H9-4 ?
I 4B 0.5 dB _ deinschel Hodel H9-3 P
. Fouwer Splitter Frequency Range: 0.0% to 20.0 GHz : Weinschel Model 15798 PR

Maximum Input Power: )+20 (Ba



Instrunent

Directional Coupler

Birerticnal Soupler

BMS Voltmeter

Air Line Extension
{2 requirsd}

Step Attenuator

fd justable Bhort

B Power Supply

G4 Ohm Termination

Pelay Line Discriminator

BC Board Extender

Table 1-4. Recommended Test Equipment

Critical Specifications

Frequency Range: 0.1 to 2.0 GHz
Kominal Coupling: )20 4B

Maximum Coupling Variation: (1 dB
Minimum Directivity: )32 dB

Fregquenty Range: 2.0 to 18 GHz
Mominal Coupling: 322 4B

Maximym Coupling Variation: +1 dB
Minimem Directivity: 26 dB

dB Range: -20 1o -70 dBn
{§ dBn = 4 ml intp 408 ohas!}

Frequency Range: 1§ Hz te 18 MHz
Accuracy: #8% of full scale

Impedance: B0 Ohms
Frequency Range: dc to 1B GHz

Reflection Coefficient:
0,018 + 0.001 (times the frequency ipn GHI}

Frequency Range: d¢ to 1B GHz
Incremental Attenvation
§ to 76 dB in 10 dB steps
Calibration Accuracy: $+0.1 dB at all steps

Frequency Range: 1.1 to 18 Gz
Inpedance: 50 +1.5 ohms

DT Output: § to €.5Vdc +§.05Vde
Type H, 50 +0.5 Ohms
Re?ér tg Figure i-3.

44-pin, extends printed circuit bhoards

% = Perfgrmance Test; A = Adjustments; T = Troubleshooting

tecommended Hodel

HP 778D

HP 116920

HF 24804

HF 115674

HP B495B Option 390

Mayry Microwave
1953-2

HE 6213A

HF %0%A

P

P,A

HP Fart Mo. OBISO-0003L A,7

Thor testing at frequencies of {18 GHz, the following attenyators may be substituted:

24 4B
19 438
£ dE
3 dE

HP G494E Optien 020
HE B491E Optien 010
Hp 28548 Opiion 96
HE 24%1E Opticn 003



i
ltem Description HP Part Number
1 Power Splitter HP 11667A
2 Adapter: Type N Male to SMA Female (2 reguired) 1250-1250
3 Delay Line: >>1 meter in length, SMA male connectors 08503-20038
4 Adapter: BNC Female to Male SMA 1250-1200
3 Mixer: Double Balanced
1 to 12 GHz:
RHG Electronics Part No. DM 1-12 0960-0451
1 to 18 GHz:
RHG Electronics Part No. DM 1-18 None
RHG Electronics Laboratories, Inc.
Deer Park, NY 11729
6 Adapter: SMA Male to SMA Male

1250-1139

Figure 1-3. Delay Line Discriminator







SECTION 11

INSTALLATION

z--1. INTRODUCTION

Z--%. Thnis section prevides installation insiructions for the
Model B35924 RF Plug--in. This section also includes information
about initizl inspectiecn, damage claims, preparation for use,
packaging, storage, and shipment.

2--3. IMITIAL INGSPECTION

#-~4. Inspect the shipping container for damage. If the shipping
cortainer or cushioning material is damaged, it should be kept
uyntil the contents of the ghipment have besn checked far
completsness and the instrument has been checked mechanically and
glectrically. The contents of the shipment should be a3z shown in
Figure i--i. Proceduyres for rhecking electrical performance are
given in Section IV, Performance Tests, gt thiz Operating and
Service Manual. If the instrument combination does not pass the
slectricel Performance Tests, refer to Bection V, Adjustments, of
this manual. If, after the adjustments have been made, the
instrument combination still fails to meet specifications, and a
circuit malfunction is suspected, refer 10 troubleshooting
procedures in Section VIII, Service, in this manual. I the
instrument doe=s not pass the above eslectrical testsz, if the
shipment contents are incomplete, or if there iz mechanical damage
or defect, notify the nearest Hewlett-—-Packard office. If the
shipping container is damaged, or if the cushioning materizsl shows
signe of stress, notify the carrier as well as the
Hewlett--Packard office. Keep the shipping materials for carrier’s
inspection. The HP office will arrange far repair or replacement
without waiting for claim settlement. :

2-=5. PREPHRRATION FOR _USE

2-—f_ Pguwer Reguirements

2--7.  When the Model 835924 RF Plug--in is properly installed, it
obtains a1l power through the rear panel interface connecter from
"the Model 82584 Sweep Oscillator.

Pt~ RF Plug~-in Configuration Swiich

‘2_w% . The Madel 235924 RF Plug-=-in has a configuration switch
{4754y located on the A3 Digital Interface Board. Thisz switch mus?
be preset prior to RF Plug-—in operation in the Model 23%0a&. The
configuration switeh i an S--section multiple switch. Ezch
separate swiich corresponds to a separats RF plug—-in function



zych as FM sensitivity selection, FM input coupling selectian
(direct coupled or cross~~over), RF power level at powsr on
(maximum or off), and Option 002 Btep Attenuator cperation. Refer
t6 Section III, Operation, in this manual for a complete
description of the configuration switch and instructions on how 1o
52t the switches.

2=—10.  Interconnections

2-~14. There are two rear panel interconnections from the Model
835924 RF Plug—-in to the Model B8350A Bweep Uscillator. Thesze are
the RF Plug--in Interface connector (P2} and the Power Supply
Interface Connector (P1). A complete listing of pins and
azsociated signals for these connectors is provided in Figures
g--1 and Z--2.

2--1%. Msting Connectors

2--13. All of the sxternally mounted connectors on the Model
BI5924 are listed in Table 2--4. Cpposite each connector ig an
industry identification, the HP part number of a mating connector,
and the part number of an alternates source for the mating
connector. For HP part numbers of the sxternally mounted
ronnectors themselves, refer to Section VI, Replaceable Partsz, of
this manuzal, '



Tahle 2-1.

Mating Connectors

835924 Conpector

Mating Connacter

Copnector Hane Indystry Identification  HE Part No. Alternate Boyrce
Ji RF INPUT Type N (£} iz50-0882 Specialty Connector
25-Pi17-2
I2 EXT/HTR ALC BNC ¢F) 12580284 Specialty Connectar
INPUT 25-P148-14
12 ALY QUTPUT Type N {f} 12500882 8pecialty Connsctor
‘ E-PL17-2
J4 PULSE 3N BNC () 1250-025¢ Specialtg {onnector
&E-PLig-1
J5 1V/GH: BNG €F) 12500254 Gpecialty Connecter
H-PLig-1
POWERSUPPKYPLUGJNINTERFACECONNECTOR!H
l © /AM e
() FM INPUT
/
N @17
+%0VM90017MN[:
20 810 ¢ |yg| e 10V RETURN
+20V RETURN SENSE : oohs +20V SENSE
~10V UNREG 5|0 91 +28V RETURN
""" o fis ~10V
—10V SENSE 410 o 2
£10V RETURN emmrmmm——"""" 2 0 45 hil. ~10V RETURN SENSE
_ o e ——— e
40V BENSE 130 O PO —40v
a0V RETURN —— 40V RETURN SENSE

O

(®

[

‘\\

o

NG

\

V TUNE

Figure 2-1.  Interface Signals on Connector Pl




PLUG-IN INTERFACE CONNECTOR P2

L SSROQ
GND DiG
+5VA
+15V
-15Y

§
S

L CNTR
GND DIG
LP1 ELG
L PINMT

+5V8

L 1/0STB
GND DIG

L1RD
GND DiB
L1A12
LI1ATC
L1A8
LIAB
GND DIG
L1A3
L IAT
GND DIG

137
i85
103
10
GND DIG

i

YW

+5V UNREG
+BY UNREG
PIR PG1A
PIRPG1B
GND ANLG

' GND ANLG

L BTS

L RFB

L BPRO
L RFBRO
Lapr2
LFHRQ
+5VB
+5V8
GND DIG
GND DIG
/0 E2
GND DG
PIRGME
L IATS

L 1A9
LIAT
LiAB
L1a4
L1AZ

L {AD
GNE DIG
i10E

34

iu2

Do

Figure 2-2. Interface Signals on Connector P2



e Dperasting Environment

2--15 . Temperature The instrument may be operated in
‘temperatures from °C to +ESYC. '

we=1b.  Humidituy. The instrument may be operated in environments
with humidity from 5% to 80% relative ar +25%0 to +40%C. However,
tha instrument should also be protected from temperature axiramses

which cavse condensation within the instrument.

2--417. Altitude. The instrument may be operated at altitudes up
tp 4572 meters (15,000 feet).

2--48  Cooling. When the Model 835924 RF Plug--in is properly
ihetzlled in the Model B8350A Sweep Oscillator, it obtains all of
its cooling airflow by forced ventilation from the Fan in the
Madel 8350&. & diagram showing the various cooling airflow patns
within the sweep oscillator is given in Section I1I, Installation,
of the Model 83504 Sweep Oscillator Operating and Service Manual.
Chsure that all airflow passages in the Model B8350A and the Modsl
235574 are clear before installing the RF Plug~-in in the Sweep
Oscillator.

2-~1%9, Installation Instiructions

2--20. To operate as a completely functional sweep oscillator,

the Model B35%24 RF Plug--in must be installed in a Model 83504

Sweep Oscillater. To install the Model 835924 RF plug-—-in in the
Model 83508 Sweep Oscillatgr:

s. Get the Model 83504 mainframe LINE switch to OFF.

b. FRemove all connecters and accessories from the front and rear
panel connectors of the Model 835924 to prevent them from
being damaged.

¢. Position the RF plug--in unit Eatching pandle. in the fully
raized position. The latching handle should zpring ezngily inic
the raised position and be held by spring tension.

4  Enzure that the Model B3504 RF plug~-in channal iz clear,
zlign the RF plug--in in the channel and slide it carefully
into place toward the rear of the shannel. 1t should zlide
ezsily without binding.

L0

The drawer latch handle slot will esngage with the locking pin
just before the RF plug--~in is fully sgated in positiaon.

f. Freszsz the latch handle downward, while =2till pushing in =n the



RF plug—--in, until the drawer latch is fully clos=d and the
front panel of the RF plug-—in is aligned with the sweep
nscillator front panel.

2--%4_ STORAGE AND SHIPMENT

er-eg. Environment
2--22. The imstrument may be stored or shipped in environments
within the following limits:
¢ =)

Temperature . . . . . . -40°C to +787L0

Humidity - 5% to 75% relative at 0F

to +409C

Altitude . Up to 152406 meters

(appruxima%elé éﬂ;ﬁbﬂ featl

2--24. The instrument should also be protected from temperature
extremes which may cavse condensation in the instrument. '

e-—28. Packaaing

Z--24  Opiginal Fackaging, Containers and materials identical to
those used in factory packaging are zveilable through
Hewlett~-Fackard affices. & complete diagram and listing of
packaging materials used for the Model B83B92A iz chouwn in Figure
2-~3. If the instrument is being returned to Hewlett--Fackard for
servicing, attach a tag indicating the type of service required,
return address, model number, and full serial number {located on
rear panel serial plate). Mark the container FR&GILE to assure
careful handling. In any correspondence, refer 1o the insirument
by model number and full serial number. ‘

5.-%7  0Other Packaginag. The following general instructionz should
he yzed for repackaging with commercially avallable packaging
materials:

a. Wrap the instriment in heavy paper or plastic. If shipping to
a2 Hewlstt——Packard Office or Service Center, attach a2 tag
indicating the type of service required, return address, model
numbear, and full serial number.

. Use & strong shipping container.

[

Use enough shock--abserbing material around all sides of the
insgtrument to provide a firm cushion and to prevent movement

inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container secursly.



Mark the shipping container FRAGILE to assure careful
handiing. '

In any correspondence, refer 1o the instrument by model number
and full ssrial number.




3
{TWO PLACES)

{TW{ PLACES)

tem Quantity HP Part Number g Descriptisn
1 1 9211-3515 6 QOutsr Carton
2 1 5211.3514 5 Inner Carton
3 2 9220-3409 6 Side Pads ~ Corrugated Cardboard
4 2 9220-3406 3 Foam Pads
1 92220352 6 Poly Bag — to cover instrument

Figure 2-1.  Packaging for Shipment Using Factory Packaging Materials




SECTION II1

OPERATION

2-i. INTRODUCTION

T-2_ This section is divided into four major cections.
Operating Charactsristics explains the bandswitching and
frequency resolution characteristics in CW and swept modeg.
Front and rear panel Panel Featur=ss are zhowrr with
3llustrated descriptions. Operating Instructions provide a3
front panel frequency calibration procedure, configuration
zwiteh setiing instructions, and crystal detector and power
meter leveling instructions. Operator’s Maintenance includes
information on the plug=-in error codes, fuses, gnd service
TAgSE.

3-2. DPERATING CHARACTERISTILS

Z-4. Bandswitching énd Resolution

Z-5. The fellowing paragraphs describe the bandzwitching and
freqgquency resolution characteristics of the 835724 RF
Flug=—in.

-4 . The 835924 10 MHz to 20 GHz RF output is provided in
four bands. When sweeping a range of frequencies larger than
a single band, the switching between these bands is done
automatically. Carsful zelection of sweep frequencies may
avoid problems associated with bandswitching such &
harmonics, sweep time, stability, or gwitching
discontinuities. Figure 3--1 illustrates the bandswitching
points in the sequential and single band sweep modes.

2-7. Two areas relating to frequency resolution must be
considered; these are input resolution and displayed
resglution. Input resclution refers 1o the number of bits (%D
kits = 256 points) in the digital to analog converter (DAY
used 1o generate the tuning. voltage for a particular mode of
pperatien. Table 3-1 crose references input resolution with
aach D&C vsed. Displayed freguency regplution refers to the
pumber of digits shown on the B3S50A FREGUENCY displays.

3-2. Figure 3-E iz a simplified block diagram of the
frequency tuning circults. The net tuning voltzge results
from the summation of the three DrC outputs. With this DAC
configuration the START/STOP sweep mode is cemputed by the
microprocessor into a center frequanty and a AF sweep widih.
Trersefore the operation of all sweeps are set Wwith a center



SINGLE BAND SWEEP

SINGLE BAND SWEEP

SINGLE BAND SWEEP

Table 3-t. Input Resaluiion
Freauency Resplytion
DAC Used Yoltsge Rand § Band Band. 2 Band 3 Fyll Suwen
. Resclgtion 04 t8 2.4 OHz 2.4 1p 7.0 84z 7,830 43.5 Gt (3.5 10 28 oHr % to 21 GHz

CF 2.5 W 3.507 HHz {17 WH: 1,55 HHa £.85 HHz 508 MMz

Vernisp 4wy 9.48 Wz 18,25 kiix 25.78 kiz 28.78 kHz 79.38 kHz

AF 4-178 of bhand il a¥ 2,43 MHz 4.5‘] HHz 5.60 Wz &.h0 HHz 20,30 HH:

AF §/6~4764 of pand 1.25 WY 0,303 MHz 584 ¥Hz 825 MH: .B29 HHz 2.54 HHz

AF (1764 o band 0.t86 Wy 379 Wiz 730 kHx §03.2 kHz 103.2 kHz T2 kEE

10 MHz 24 GHz 1.0 GHz 13.5 GHz 20.0 3Hz
§3592A BANGE
{SEQUENTIAL SWEER) BANDO BAND 1 BAND 2 BAND3
1 MHz TG 2.4 GH2
SINGLE BAND SWEEP A
237T070GH:

134 TO 20 GHz

Figure 3-1. Bandswitching in Sequential and Single band Sweep Modes.



12 Bits

CW/CF — 4098 : Z Tuning
Points Ve Voeltge
&%

H .
_l 8 Bits N +128 Vernier Points
Vernier —4 256
, | Points /s ~128 Vernier Points

10 Bits
Ap_j 1024

Points

118
1/84

Figure 3-2. Simpiified Turing Voitage Block Diagram

AF Dizplay Freguency Widih

 MH:z 124 MHz i GHz 4.2 GHz 20.
Disp laysd ' : - ] ;
Fesolutien 100 kHz i MHz : 1 MHz 10 MHz
1;5_';:52}..33 400.0 MHz - 0000, MMz . 0000, MHz 6o, 00 GHz
Imdication i o ‘ ! : i U,

Figure 3-%. Delta F Sweep Mode Diszplayed Fesplution

0



freguency and swesp width. The center freguency 1z specif
by the center freaaguency {(CFY DAL and the Vernisr Dal, an
the swaep width is determined by the &4F DAL,

3-9. The GF DAL has 12 bits, hence 4094 pointes across any of
the plug-in frequency bands (including overrangel. The analog
output ranges from zero to ten volts, which iz veed 1o '
coarsely specify the center frequency cutput of the plug-in.
These parameters give the CF DAC a2 resclution of 0.024%
{2.5mV) ogver the full Hand f{including overrange).

3-40. Resolution of Center Frequency is enhanced by & summed
voltage generated by an 8~-bit (254 points) Vernier DAL,
Yernisr range iz set to +0.08% of bandwidth (including
overrange). In multiband plug-ins, total range of the vernier
will vary with each band zweep. Vernier resolution is
determined by dividing +0.05% bandwidth by 256 points (128
points either side of CF). The voltage range of the total 254
points on the Vernier DAC are equal to four points on the
12=-bit CF DAL (two points on either side of CF). This
increases CF resclution from 0.024% (2.5mV) to 0.00038%
{.04mV}, and improves the relative accuracy of the CF by a
similar factor.

HOTE
When adivetino the vernier throuah
its zerp-point, the CF DAC isg
incremented or decremented by the
total value of the vernier (¥ points
on the CF DAC). at this time the
accuracy of the Center Freguencu is
again entirely dependent on the CF
DAC, N . 00B% of bandwidth,

3-1i. The AF DAC has 40 bits (4024 points). The analog
putput from this DAC ranges from -5 to +B5 volts to produce an
gven sweep on either side of the center freguency. The AF
rezolution improves with narrower sweep widths. For broad
sweeps, the resclution is (.1% of the full band. Greater
regolution is provided for sweep widthe less than 178 of the
full band range. At these sweep widths, the resclution is
improved to 0.012% of the full band.

I-i2. Center Freguency iz always displsyed with 1 MHz
resplution. Likewise, Vernier values are always displaysd at
10 %¥Hz resoclution. Dieplay resolutions for &F valuss vary
with swsep width. Figure 3-3. illustirates the 4F mode



dieplayed resolution values versus displayed &4F frequency
sweep widths.

12, PANEL FEATURES

ke
3-14. Front and rear panel features are described in Figure
3-4 and 3~5%, respectively. Numbered callouts on the features
described match numbered descriptions below each figure.

3-15. OPERATORS CHECKS

Z-14. The Operator’s Checks portion {Local and Remote) of

the BI504 Sweep Oscillator manval provides a guick svaluatisn

of both B3504 and B3I592Z4 main functions. Error codes S50 to
9%, dizplayed on the B83B0A FREQUENCY display, are resarvyed 1o
indicate pilug-in related problems. The 33504 Local Check

covers the sweep oscillator and RF plug—in. If the correct
irdicatisne are not obtained, trouble may be in either of the
unite. IFf the RF plug-in is suspected, follow the
troubleshooting information in Section VIII, Service, in this
manual, to isolate the problem.

I-47. QPERATING IMGTRUCTIONS

Z-18. Front Fanel FREL Cab

NOTE

The §325%2a RF Plug~in may not meat
the frequency accuracy specifications
uniess the front panel TREQ Cab
(frenuency calibration) procedurs is
performed,

%~1%. The front panel FREB CAL procedure, shown in Figurse
I-4, zhaould be performed after the instrument has warmsd up
for at least one hour. This procedurs calibrates the RF
Jutput freguency for Band  with an sxternal frequenty
counter. ,

I-20. Inmternal Leveling
3-%1. The most convenient method of RF output leveling is

internal leveling. A portion of the RF cutput is soupled out
of an irternal directional detector, producing a dc voltzge
sroportional to the RF output signal. This detected do

voltage is applied to the automatic leveling control circult
=TI
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EEE External Tryztal Detector Leveling

Z-2Z. RF QOutput power may also be leveled externally using a
power splitter (or external directional coupler) and a
megative oputput crystal detector. Thie leveling zystem UsET &
power splitter to sample a portion of the RF Dutput signal
with a crystal detector to produce a dc voltage proportional
to the RF Jutput power level. The detector output voltage is
compared with an internal reference voltage, and the
difference voltage changes the output power level 1o keep a
constant RF Output power level, A directional coupler may be
used instead of a power splitter to sample the RF signal for
the leveling lpop. Directional couplerszs are wsually narrow
band devices, whersas the power splitter has a flatter
frequency response over a wide frequency range. The advantags
of a directional coupler is thzt it does not have &5 great s
coupled loss as the & dB loss encountered with the power
gplitter, therefore, 3 higher maximum leveled power output
may be cbtained. Figure 3-7 illustrates a typical crystal
detector leveling setup.

L]

-24. External Power Meter Levelinag

=25, RF Output power may also be leveled with a poWwer meter
and power splitter {or directional couwpler) zs shown 1in
Figure Z-8. The swesp time is limited to greater than 100
seconds whern this leveling method is used. A sample of the RF
cutput signal is routed to a power meter which produces a dc
putput veltage proportional to the RF input signal level.

This dc voltage is applied to the 835924 ALC circuite and
compared with an internal reference voltage. & difference
voltage is produced and amplified by the ALC amplifier before
being applied, as modulator drive, to a PIN Modulator.

Z-2d . External FHM

Z-27. The 835%2A RF output signal can be frequency modulated
uzing an external modulating signal applied to the B3S0R rear
panel FM INPUT connector. The external FM function provides a
means of obtaining an eutput frequency that varies under the
control of an external modulating signal. & positive going
voltage at the FM INPUT causes output frequency to decreas
while a negative going voltage causes output frequency to
increase. The sen=1t1v1tg and coupling of the modulating
signal may be set via configuration switch (A3Z1). Figure 3-9
lists the available configuration switch settings. The
configuration zwitch settings cverride 33504 Sweep Ozcillator
non-volatile memory settings at Instrumsnt Freset.



Z-258. External Amplituds Modulation

3-29. PFylse Modulation 4PULSE IM Conpector on Plug-ind. The
FULSE IN connector provides pulsed or squarse wave modulaticn,
wherz ths RF output is switched on and off. This input
provides an on/off power ratio of greater than 30 dBE below
zpecified maximum leveled power. The FULSE IN input is
mormally at a TTL HIGH (approximately +3 volts dc). When
TTL LOW signal (approximately 0 volts dc) 1is applied, the RF
oputput is turned off. To get the best pulse moedulation
performance, the RF output power should be s2t at +20 dBm.
With this power setting, a pulse repetitien rate of up to i
MHz iz achievable in the .04 to 7.0 GHz freguency bands. With
leveled power in this frequency range, pulse repetition rates
may be up to 00 kHz. In the 7.0 to 20.0 GHz frequency bande,
RF powsr may be square--wave modulated an repetitlon ratgs up
tn 30 kHz at any power output setting. The input impedance
for TTL level signals is approximately 560 ohms. If the FULSE
IN circuit is driven beyond TTL levels, the input impedance
is reduced to approximately 200 ohms due to the diode
clamping action. See the specificatiens and supplementsal
characteristics in Section I for more details on the
modulation characteristics when using this input.

I-30. #applitude Modulation (AM INPUT Connegtor on RIZEOAY .,
The &M INPUT provides linear amplitude changes (up to
approximately 15 dB) proportional %o the modulating input
yoltage. It ig limited to a freguency response of about 100
¥Hz. For maximum depth of modulation (i.e. maximum modulation
index}, the RF power level should be set 1o the middie of the
control range (e.g. +2.5 dBm for a plug—-in with calibrated
power control from ~5 to +1i0 dBm). For plug--ing =quipped
with Option 002 {70 dB step attenuator), the middie of the
attenuator range should be selected. The center of the power
conirol range may be selected with the front panel power
control or by applying a dc bias vpltage on the external
modulating signal. & pesitive (+) dc voltage into the AM
INFUT causes a decrease in RF putput power; & negative (-} dc
voltage causzes an increase in RF cutpul power.

Z-Z4{. RF Pauwer Contral

igure 3-% for this setting. Configuration switch zetltings
-glating to ths specific model plug-in vsed and Option g0z
Step Attenuator eguipped instruments must be setr pricr 1o
operation. Configuration switch number 7 iz s2t at the
factary and should not be changed.

-3 The RF powsr et at power-up {(during Instrument
fregset? may be either maximum power (+1] dBm) or RF pouwer OFrF
zs selected by the configuration switch (A351). Refer 1o

F

r
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2ARFE PLUG

SN 0L P00 Gz
- POWER :

BEMER
SHELY

Ml katsak
T (33

TR

e &3 [

w3 4 oart

@

spwer meter avtomatiz leveling control selection (HP 432

anig). .

Erternal fcrystal detsctor) autsmatic leveling contral
selattion inggative grystal output).

Internal leseling comirol celection,

Connactor {BNC) for pomer meter or external crystal leveling
inputs (rear panel on aptica A04).

Powsr level CAL adjust, for settrsg erternal (IR or BXTY AL,
UNLEVELED izmp lights 1F cutput power iz wnleveled,

Fine frequency adjust wsed for front panel frequency
calibration.

Type--N S4-—ohm RF output tonnectior (rear pahel on eptien 104,

#PC-=7 conpector for obtion 085,

RF on-~=-aff key, Used for zeroing & power meter or referencing
an kY recorder.

CW FILTER enables an cscillater tene veltage filter when in
LW mode.

FONER SHEER allows setting an increase ip poWer Der seeRp
(AB/50RY '

POMER LEVEL 2llows setting »f outpet power for il AL medes
{mag Be calibrated for erternal levelingd. PEAK zllews praking
of RF TUTRUT power fcelected when [SHIFTD (POMER LEVELD is
pressad. } ‘

ZLOPE allows setting of the frequency slope COMpensaiion 1R
dB/8H: (for lessy devices)

Pawar tantrol knab For cantrollisg power sueep, power level,
peak, or slops.

Plug-~in fisplay provides readout af selected power mode in
dBn, 4B/GHz, or 4B/SNP 15 a tanth of & dE/dEm.

Plug--in latch handle is vsed te remove, install, and lateh
the KF pleg--in in the zweep ssciliator.

Figure 3~ Froat Panel Features




1. PULZE IM connector iz used to
input edternal pulse or
squarswave modulstion.

2. 1V/GHz connector provides &
freguency refersnce output of
approxsimately 1 volt do per GHz.

Z. EXT ALL connector roplaces front
panel EXT ALL conmectar on
Option 004 plug-—ins.

4, FRF DUTPUT conpecior replaces
frant pansl RF. output connector
in Option 1084 plug--ins.

Z.  &uU¥ OUTPUT connector provides
2.% to 7.0 GH: fundamential
gecillatar output at
approzimately 0 dBm.

&. Serial Mumber FPlate has 2 ten
gigit zerial number fused in any
correspondencs concerning
plug--iry and Option nember 1F
appiicable.

Figure 3-5, Rear Panel Features




FRER CAL Proredurs

Prese B3I50a [INSTR PRESETI [CWI [81 [0] [MHzl

Connect external freguency counter through a 10 dB attenuvator 1o
the RF QUTPUT connector. '

Adijust FRERQ CAL control for a ?requsncg'tounter indicavien of
5.0 MH=z.

“Alternate FRER CAL Procedure

%]

NOTE
Thiz alternate FREG CAlL procedurs is MOY &%
steyrate as using an external counter, but
normally calibrates the Band 0 freauency
arcuracy Within specifications.

Press [INSTR FRESETI (CW) (01 (MHz].
Adjust FREQ CAL contrsl through its range and note the gporiion of

itz range that the UNLEVELED light is turned on. Zet thg FRERQ Cal
cantrol to the cznter of this range.

Figure 3-6.  Front Panel FREQ CAL Procedure



EXTERNAL CRYSTaL DETECTOR LEVELING

" OSCILLOSCOPE

AEteR
asrﬁﬁiﬁun PL%ERGF-EN o2 230 .
© Qo ég o~ !
P i TN
,,,,, — TN —
Oy io i e -
L - oopd pon osed O e et G 33 ] o o @
SWEEP QUT QUTBUT A E: INPUT
BNe VERT
. TEE NPT POWER
- ‘ SENSDAR
SeE CRYSTAL
FROCEDORE DETECTCR
W48
. ATTENUATOR
g o,
1048 Ligvilé.;{}
ATTENUATOR 1 ol
ﬁgg% U<y —
ELUIPMENT:
Sweep Oscillatoer ] HP 23584
RF Flug~—-in HP BIEZ24
Rzeilloscope . o HP 17404
Power Mzter - e .. 4385
Power Sensor .. HF E48T4
Crystal Detsctor - . HF 84730
Paower Splitter e e e e e e HP L16&674A
i0 dB Attenuator (2 required) . . . . . = m
84918, Opticn 010
BEHE Tee .- HF 12E0--0781
PROCEDURE:
NOTE

Crystal ocutput siagnal

muet e betweesn ~10 mide

and —200 mids.,

ot

Conmect squipment z3

ahown in

test setun.

Figure 3-7.  External Crystal Detector Leveling (1 of 2)
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A3

NOT

o e e

Between 10 MHz and S0 MMz BF feedthrough as
liigh as & dB may be obeerved gn the snuelope of
the videp output. During external leveling =t
i0 to B0 MHz., the RF feedthrounh may be damped
out by insertion of the circyit shown below in
the test setup. The circuit may be inserted in

the line to the EXT INPUT of the RF Plug-=-in.

© HPID110A
BNC (M) TG __L

DUAL BANANA POST \_:___
) HP 101104 ==
BNC TEE ﬁ _—
HP 1250-0781 S . B

3.36

[

TOEXT

MTR/ALC ' 1000 pF
weur L T

oo 4

H
SEE DETAILA

|

|

!E

TO BNC TEE

DETAIL A

Zwitch on 3504 LIMNE switch. Frees [INSTR PRESETI key. The START
and STOP indicators should be on.

Set rontrols as follows:
B2EP2A: :
a0 MDDE R e e e e e e e e e EXT

Adjust EXT/AMTR aLC CaL for arpower meter reazding =gqual to the front
panel output power.

. To use leveled EF power output for testing external equipment, make

sonnectioan a3t point marked "“Level Power Jutput’’.

Figure 3-7.  External Crystal Detector Leveling (2 of 2)



EXTERMAL POWER METER LEVELING

POWER
SWEEP aF METER
OSCILLATOR  PLUG-IN : e
o ?:&womnuu " 1\\/‘\\]
T ol e | ferur Ry vy &
-t i >io e @
SWEEP OUT QUTPUT INPUT
_OSCILLOSCOPE THERMISTOR
Y MOUNT
* 5 s O POWER
3 o EE SPLITTER
: m;‘ E@ :
: @n\-“.;:::‘a@ § - i
L ’%" PR
A -3 i
VERT LEVELED
T . SereeTaR " ATTENGATOR i QuTPUT
D —} et
EQUIPMENT:
Sweep Oscillator . . . . . . - - - HP 83504
RF Flug-—1in e e e e e e e e HF 835724
Power Meter s e e e HP 4324
Thermiszstor Mount . . . . . .« - - HP 24784
fscilloscope . . .« -« - .« . - - - HP 17408
Crystal Detecter . . . . . . . HE 24730
in dB Attenuator . . . HF 84918 Option B840
Power Splitter . . . . . . . . HF 11&6674
NOTE

Far power meter leveling, swesd raies should be
¢lpwer than 100 sec/oween t0 ensSyre propar
levyeling due 10 the slow responce of the
thermistor mount. The HF 435 and 436 pouwer
meters will not power meter level this
plug-=in. Only an HP 432 may be used,

PROCEDURE:
1. Cosnnect squipment as shown in test s2lup.

2 Set LINE switch to turn on sweep oscillator. The START and STOF
indicaters showld light, indicating the START/ETOP mode is

Figure 3-8  Power Merer Leveled (1 of 2)



L

swlected.
Set controls as follows:

BIGG&: Press [IMSTR PREZET]
SWEERP TIME . . . . . . . . .« o« . . .. 100 sec
START/STOFP FREQUENCY . . . 4e reguired {18

CHz for S478A Thermistor Mount)

835%24: Set power to maximum specified.
ALC MODE . . . . L . Lo e e HTR

Select +10 dBm range on power meter.
adjust 835924 EXT/MTR ALD CAL for a +7 dBm reading on the 4224

power metsr. Fress 9350A SWEEP TRIGRER [BINGLE] key twice to
single sweep mode and startl a sweep.

a2t

To use lavel RF power output for testing external equipment, make
connection at point marked ‘‘Leveled Power Qutput’’.



Z-27 Jotion 0027 Step Attenuator

I-34. With Option 002 installed, the RF Output power may be
continvously controlled from +10 dBm to -75 dBm. When the
selected POWER setting goes below -5 dBm, the step atienuator
increments as required in 10 dB stepe to a maximum
atterusation of 70 dB. Within the individual 10 dB =steps of
the attenuator, the ALC loop adjusts the power culpul o the
power level programmsd by the front panel PDOUWER control.

Z-35. Alternate Sweep Mode MWith Optipn 80&

Z-3&. IFf Option 002 attenuator is instazlled, and aliernate
sweep mode ig selected, a slow swesp defawlt condition of 1
second/sweep may occur. This default condition only occdrs
when the POWER settings of the two alternate sweeps require

the mttenuator to switch after each sweep. The attenuator is

prevented from switching faster than 1 step per second to
prevent damage o the attsnuator relay coils dus to
pyerheating.

3-37. Phase-lLocl COperation

3-3%. The 835924 RF plug-in RF Output (€W} cignsl may be
phage~locked to an zxiternal reference escillatoer by vsing an
gxternal phase-lock signal applied to the B3GdA rear panel FM
INPUT connector. The phase-lock function provides a meane of
obtaining a very stable CW frequency by transferring the
frequency stability of the reference pscillator to the BEBEIA
Sweep Uscillator. If the CW fregquency starts 1o drift, the
phaze difference between the CW freguwency and the reference
frequency (reference oscillator) is detected, producing & dc
voltage. The dc voltage is returned to the Ft INPUT as &
correction signal which restores the CW freguency o irts
previous point. Stability of the RF Cutput fh Frequency 1€
thus determined by the stability of the reference cscillator.
The 825924 Cl Frequency used for phase-locking may be gither
the RF Output or the fundamental oscillator freguency
available at the rear panel AUX OUTPUT. Configuration switch
(#4354 switch position B must be set for the source of the CHW
Frequency wsed for phase-locking (Figure 3-9). The CW Ffilter
should be turned off in phase lock operation.

I-Z%. [CPERATOR'S MAINTENANCE

Z-40, Plup=in Error Codes

I-44 . The 83504 FREGUENCY window will display RF plug-in
error codes {50 toc $9) or sweep oscillator error codes.



Information necessary to interpret plug-in error codes may be
found inm Section VIII, Service, in thiz manual.

2-42.  Fuses

Z-43. Power circuits for the Model B3%5%2Za RF Plug-in are
fused in the 53504 SBweep Oscillator. See the E350A Sweep
Ozrillator Operating and Service Manual for fuse locations
and replacement instructions.

Z~44, Blye Service Tags

3-45. If the 835%24 RF Plug-in requires gervice, the
instrument may be zent teo your local HP service organization
as described in Section IT, Installation, in thiz manuzl.
Before zending the instrument back, fill out snd attach ohe
of the blue service tags. Record any error codes noted on the
failure symptoms/special control settings portion of the tag.



Degscriction Switch Number
{ 2 3 4 & &
Nefmal Sweap S0, xX XX XK
Sequential Sweep Only =~ 1 X A X ¥ X
No RF Power x x x(L,x x
at Instrument Prese? ' .
Maximum RF Power X % X (h. %X X

at Instrument Preset

-6 MHz/V FM Bensitivity x ¥ X X
-20 MHz/V FM Sensitivity O S G
Direct-Covpled FM O SR
(~20 MHz/\)
Cross=Over Coupled FM S S S 4
Step Attenuator Optian - D S 4
goz2 Installed
Mo Step Attenuator X ® %R
aUX DUT Phase Lodk ¥ ¥4 X R
RF QUTPUT Phase Lock ¥ ¥ X K
NOTES

Zwiteh Fositions _

{= Suwiteh Open= High

1= Switeh Closed= Low {(Ground)

“= Den't Care

#= Yaries, 1 if Opt. 002, 0 if ne Opt. GOE.

=
Y
—
IF
(]

iteh i =1 at

1]

I factory ag follows:

Bwitch Mo 1 2 3 485
noa

7 B
Fosition 0nox ]

Figure 3-9. Configuraton Switch
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SECTIOM IV

PERFORMAMCE TESTS

4-—1. INTRODUCTIUN

4-=2. The procedureg in this section test the =zilectrical
performance of the BIR7PEA RF Flug--in/83504 Sweep Ozcillator
rambination with the specifications of the Plug--in usged =z the
performance standards. Due to the =xtended frequency range of the

g25%2&, the performance tests in the 83504 Gperating and Service
marnual do not apply. These specifications may be fFound in Section
1 of thiz manual. Mone of ths iestls require accese 1o the interior

of the B3I5%92da RF Plug--in. .
HETE
4liow the 5385%24 RE Plug-in_and S3I50A

Cween Ozcillator to Warm UD far one hour
orior to doing any performance 1este.

4-~3  EQUIPMENT REQGUIREE

A-~4, FEquipment reguired to test ig listed in the Recommended
Test Equipment table in Section I of this manual. Any equipment
that zatisfies the critical specifications given in the table may
he substiituted for the recommended model.

4~-~5_  CPERATION VERIFICATION

4-—-4. Operation Verification rornsizts of perfoarming the tocets
lizted on paragraph 4--13 =zteps i to 13 and paragrzph 4--14 =ieps
1 to 4% . Operation Yerification of the HP-—~1B functionz may be
yerified by executing the program lizted in Section IY of the

33508 Dperating and Service Manual. These tests provide reasonable

asszurance that the sweep oscillator and plug-=-in sreg functianing
properly and should meet the needs of an incoming inspection {(80%
yerification?y.

4-~-7 TEST RECORD

4--%. Table 4- 15 provides a tabulated index of the performance
tgstz, their acceptable limits, and a column for recording actuzl
meEazsUrEna2nts.

4--%_ TEST ZEQUEMCE




Thermicster Hount . . . . .+ . . . . HP K4864

Crystal Detsctor . . . . . . . - . HE 24730
Dzemillescope . . . . . . . - . . . HE 17404
PROCEDURE:
{. Connect mauipment as shown in Figure 4--2.

.

=
-t

Pregs D3I504 [INSTR PRESETI, set SWEEFP to MaN.

Set START, STOP frequencies and POWER LEVEL as noted for band & of
Table 4--%,

FOMER VARIATIONS 4T MaAXIMUM LEVELED POWER

4.

7.

Slowly tune the B3ENA Freguency/Time control nAote the minimum power
level in the band. Lsave freauency at this low power point.

fdjust B3592&4 Power control for a power meter raading equal to the
specified maximum leveled cutput power.

Slowly tune the B8350A Frequancu)Time control throwgh band. Nots and
record maximum power deviation on test record card.

Repeat steps 4 through & for the other hand gettings as per Table

fmb

POWER LEVEL ACZCURACY, RANGE and POWER SWEEP

o)
Lo

3

10.

i1,

Zpt START, STOP frequencies and POWER LEVEL as noted for band 0.
Engage the B35%2A [POWER SWEEP], set the dB/SWF level to LFdEB/SWP.
Disengage [POWER SWEEPI key.

Slowly tune the 53B0A Freauency/Time control note the minimum and
maximum power level in the band. Recerd these an the test card.

fress 935924 (POWER LEVEL] key. Use the B3B0A ({3 key to =step the
pouwer down 1 4B, : :

Fepeat steps 7 and 10 for the specified level range as noted on
Table 4--b.

adjust the ?REQUENCYITIMErcentral far highest freguency and note
powsr meter level. Engage [POWER SWEEF] and record powesr metar
level change on test record card.

[
o
&
il
)
it

Repeat

steps % through 12 for the freguencies and power
listed in Ta

bls 4--E.



Table 4.

 Freguency and Power Sertings

FOWER SWEEF

Band START gT0P POWER LEVEL
and LEVEL RANGE

0 .05 GH:z €.40 GHz +410 dBEm +10 - -5 dBm

i 2.40 GHz 7.0 GHz +10 dBm +it - -5 dBm

£ 7.0 GHz 13.8 GHz +1ft dBm +1i0 - -% dBm

# 13.85 GHz 184 BGHz +10 dBm +10 - -5 dBEm

3 13.5 GHz 20.8 [GHz +8 dBm +8 ~ -5 dBm

B 0.04 GHz 18.6 GHx +1iG dBm +10 - -5 dEm
Full g.91 GHz 20.0 GHz +5 dHm +3 -~ -~ dBm




FOWER METER LEVELING

SWEEP OSCILLATOR RF PEUG-W/
) ]

f i

s oo e ]
Qo O O geagall o -"‘E’W*E‘
GUo G5 cge [10280 ]} G e

LD WG Bas mgggglk g 902

| il

Leenerios s annn 6l fcow o]
S = POWER METER

EXT/MTR ALC ] ‘

RECORDERT, &
s
R

THERMISTOR
MOUNT
: e

1

) |y —
b in THERMIST A,
ADPAPTER  tapnT

Figure 4--3, Fower Meter Leveling Test Setup.

14, Connect eqﬁipment sz shown in Figure 4--3 use HP B48%A Thermistor
Mount.

1€ Press S3I50A [IMSTR PRESETI, set STOP frequency to 18 GHz. Ber
SWEEPTIME to 100 =ec. and SWEEP TRIGGER to [SINGLEI.

15. adjust alC EXT/MTR CAL control and POWER METER range switch for
correct power meter indication.

i6. Fress SWEEP TRIGGER [BINGLEI] keg and note power meter variations.

17. Wren SWP light goes out change to Kadba Thermigtor Mount and
change START fredquency to 18 GHz andé STOFP freguency to 20 GMz.

15 Press SWEEP TRIGGER [SIMGLE] key and note powsr variations. The
combined variatiens from step 1B and i%rﬁhculd be 4« .2 dB.



41 EREGUENCY STABILITY TEST

SPECIFICATION: .

Freguenscy (éﬁz) hoi ,
0dltay adfero 7r 3.5 iLgteze %0it &
With 40% Line Voliage Change +50 kHr +5% k#x +i0§ kHz +{50 kH: +450 kH:
With 10 dB Power Level Change +280 kHz +236 kHz +4410 kM2 609 ¥Hi +600 kHz
With 354 Load SWR 0t K £140 kHz 2200 kHz 300 Kz 4388 Wz
With Tise {1n a IO sinute RS TG H {190 WM (#2080 kB (4300 Wz, {HIDE Kz

perind after ong hour warmup)

BESCRIFTION:
&4 freguency counter iE vegd to check frequency thange due 1o line

voltage changes, sime (410 minutes), ouwtput power level changes, and
lpad impedence Chanhges.

SWEEP GSCILLATOR  RF PLUG-IN

ADJUSTABLE AT {
LNETRANSFORMER | OWeSSEDM oD |,
Shd o een S 5RaR I 096 .
Jiges oS epp BDE0DOE A%

o Sy TN

TUEGGMH:: TQ 27 GHz

MONITOR ST

ADAFTER = = ADAPTER
-
i
1

Figure 4«5, Freauency Lhange with Lineg Unltage Chanpoge

EQUIPMENT:
MOTE

tMore than one model number 1w liztad for some
tezt eapinment. Wse only the pouinmeant needsd

o epuer the line voltage vsed.

Sweep Oscillater . o . . . - - - ME SE50A
Fraguency Counter e HP 3434
26 dB attenuaior [ R i S l....ﬂ..*fi\..u Gt




fdapier e Type--M, male to APC 3.8,

femals
© Directional Coupler e e e e HP 772D
Directional Coupler e e e e HPE LL1&92D

Adjustable AC Line Transformer and moniter
(Select for line voltage nesded)

i00=-—120 volt e General Radio WBMTE

i20 V¥ Monitor W e e e e e RCA W L2108

£220--240 volt - feneral Radio WLOHM7T3

240V Meniter . . oL o o . . .. RCA W SU3A
Z dB Attenuator e e e e HP 5424FB Opt. 003
adjustable Short . . o o L Maury Microwave
1983~2

PROCEDURE -
Fregquency Change with Ling Voltage Uhange

1. Connect squipment as shown in Figure 4--5 and set 23504 LIME switch
1o OM.

Z. 5Set zdjustable line transformer using suitable monitor to the line
voltage set on the B3504 powsr module. Press the BIE0A [IMETR
PRESET] and ICW] key and =nter the 83804 frequency shown below
{(Frequency Stability). Rotate frequency counter SAMFLE RATE knob to
HOLD, press [SETI, [OFS MHZI, [Blve Keyl, then rotate the Frequencoy
Counter SAMPLE RATE knab counter--clackwise back to the normal
position.

Table A--Z. High and Low Line Ynltage Selection Table

Flominal
Line i840v 1iB/Leav2EnY 249y
Unltzg=

Low Line ERIAY 198y 1784 [CN-1Y
Voltage

High Line 1084 128y e iiy 282V
Uoliage

Lt

et afjustablse line transformer to the low line woltags weing
zuitable monitor which cerresponds to ths sslscted nomingl voltage
in Table 4=& . Check and receord on the test card step 3 the
difference frequency displaysd on countiar.



et adjustable line transformer yeing svitable manitor to the high
line voltage using suitabls monitor which corresponds 1o the
selected nominal voltage. Check and record on the test record card
step 4 the difference frequencty displayed on Counter. :

Table 4—;;. Frequency Change with Line Voltage Change.

Band £W Frequency Frequency Change
Band 9 1.0 GHz +50 kHz

Band 1 &.0 GHz +50 kHz

Band & 12.0 GHz +100 kHz

Pand 3 18 GHz #4580 kHz

Frequency Change with Time (10 minvies)

jay]

Zet adjustable line transformer voltage to nominal. Enter I[FOWER

CLEVELT [41 101 [dBml, then fCW] [11 [GHz] {(wait one minute for

frequency counter and oscillator 10 settlel.

Rotate the freaquency counter SAMPLE RATE knob to HOLD, press [SETI,
[OFS MHZ1,{Blue Keyl, then rotate the Frequency Counter SAMPLE RATE
inob counter-~clockwise back to the normal positian. The counter 13
now indicating frequency changes with time.

Wait 10 minutes while observing frequancy count For maximum
frequency change and record thiz maximum change on the performance
test record card step 7.

Repeat steps & and 7 for the other frequencies shown in Table

Table 4—*»&. Freguency Change with Time.

Band CW Freaquency Frequentcy Changs
Band 1 1.0 GHz +400 WKz
Band 1 | 6.8 GHz +100 kHz
Band 2 jz.06 GHz 4200 kHz
Band 3 18 GH» +200 kiHz




Freguency Change with 10 dB Power Lewvel Change
7.

i0.

14.

Frequency Change With 3:1 Load SWR

F

Emnter [CWI (411 [GHzI.

Fotats the freguency counter SAMPLE RATE knob to HOLD, presz
[SET], [OFFSETI, [(Blue Keyl, then rotate the frequency counter
SAMPLE RATE knob counter--clockwise back to the normal position.
Enter [POWER LEVELY {01 [dBml. Verify the frequency change is less
than given in Table 4=,

Repeat step $ for the sther frequencies given in Table 4*-$L.

Table 4—ﬂ;l. Frequency Change with Power Lewel Changs

Band Ch Freaquency Fragquenrcy Change
Bang 0 1.0 GHz +200 kHz
Band 1 &.0 GHz +200 kHz
Band 2 12.0 GHz +400 kHz
Band 3 13 GHz +500 kHz

FREQUENCY COUNTER

Ty ol
Faofoanll | &
GRlEEE
__x;n‘ér.) noie .
i 1alie 2ai]er G

A i

L

Wh

1
H

500 Mhz

T0 I GHz
SWEEP OSCILLATOR RE PLUG-IN 1048 ADAPTER e
: ABTENUATOR =
ATTENUATOR ADJUSTABLE
1dB SHORT

B ——

LnLir e et Frenuency Chanags with 3:1 Lload SWR Test Setup

e

k-
Py

ey
g

Connect equipment as shown in Figure 4-—b. FPress the 283504 [INETR
FRESETI ,L[CW1 [41 [GHzl, then [POWER LEVELD [1] I61 [dBml.

Zince the fregquency of the AUX OUTPUT iz being counted, &



i5.

multiplication factor must be entered for bandes 2 and 2 only to
yield actual RF QUTPUT fregquency errors. Neo factor iz needed for
bande 0 and 1. In band 2 press [SETF, [.37 {(decimal point), [23, and
tENTER] on counter. In band 3, press ISETY, (.1, (31, and [EWNTER].
Nots that in band 0, the counter will not read the desired output
frequency. This is because the ALY OUTPUT frenuency ie mixed down
to yield the front panel freguency.

Gn counter rotate the SAMPLE RATE knob rlockwise to HOLD, press
[SETY, [OFS MHZ1, {Blue Keyl, then rotate the SAMPLE RATE knob

counter—-—clockwise to the normal pasifian on the Freguency Countar.

adjust the adjustable short through ite range while observing the
fregquency counter for the greates: plus and minus freguency change.
Check that the peak-—-to--peak frequancy change iz less than glwven

"in Table g-——ga.

10

Enter the next CW frequency and repeat sieps 12 and 14. To clear
the counter multiplication factor., press [SET1, (.1, and [ENTERI.

Table 410, Frequency Change with 3:1 Load SHR.

Pand W Fregquency Fregquency Change
Band & . |1.0 GHz ©1£100 kHz
Band 1 6.0 GHz 1+100 kHz
Band Z 12.0 GHz +200 kHz
Band 3 18 GHz +200 kHz




4--14. RESIDUAL FM _TEST

SEECIFICATION:
10 kHz Bandwidth, CW MoDE wilh CW Filter

001 te 7 GHz < 8kHz
7 to 206GH. < IBkHz

BESCRIPTION:

The CW RBF cutput signal is clope detected by vsing the linear portion of
a spectrum analyzer resolution bandwidth filter in the zero--span mode.
The residual FM of the signal is represented by the filtersd aoziliary
vertical output voltage from the spectrum analyzer measured by an rms
responding voltmeter. :

SWEE?P SPELTAUM ANALYZER
OSCILLATOR RF PLUGIN fie -
. 7.' s W g o TR sereae 'y J
r— o P | 4 S P

(e ?gungsngﬂ-a,‘ el ; [ Dl (\g; &) (9
GHGAG ves fggggguican n e =

Jemod moo GHasscli oo aas | i e ..”“.”... v enres

fawesuansaes asnw ollfom o 8 ] e e QI

QUTPUT e Aash i . 13
DELRR S H
P ; ATTENUATOR 1HPUY
o

Figure 4~—%. Besidual FM Te=zt Setup

EGUTPHMENT =
Sweep Oscillator . . . L . . L. o L L Lo o e e e HP 23504
Specirum Analyzer e HF BE&EA
RHE Yoltmeter e e e e e e e e e e e HFE 3F400n
FROCEDURE:
i. Connect equipment as shown in Figure 4--7, but do not connect the BF

QUTPUT at this point.

2. PFrssze 53504 [INSTR PRESETI,[CW1. Enter a O frequency of 1.0 GHz



0

-3

i

MOTE.

‘Te mimimize drift, allow five minules wWarmup
hefnre continuing with test.

et specirum analyzer controls as follows:

TUMING . . . . . . e e e e 0.0 MHz
FREG SPAN/DIV e e e e e .5 MHz
RESOLUTION BW e e .. 00 kHz funcouplied)
OPTIMUM INPUT Coe e -1 dBm (30 dB atten)
REFEREMCE LEVEL dBm e e e e +10 dEm
40 dB/DIV-1 dB/DIVALIN o L . o o 10dB/DIV
TIMEZDIV o . o . L . . oo 1 meec/DIV
TRIGGER e e e e e FREE RUN
BE4SELIMNE CLIFFER . . . fully counterclockwise
{OFF) :

YIDED FILTER . . . o o .« o« v o . L B3

adjust spectrum analyzer TUNING to center the L.0O. feedthrough
signal on the spectrum analyzer display.

Adjust spectrum analyzer REFEREMCE LEVEL controls to place the peak
of the =ignal trace at the referencsa level (top) graticule line 1f

possiblie.
Chaﬂge the display scale to 1 dB/DIV antd repest step © if necesssary.

Reduce FREG SPAM/DIV to S kHz while keeping the signal centered with
the TUNIMG control.

Decreaze REFEREMCE LEVEL by 10 dB and place trace a1 mid--—-zcresn by
tuyrning the TUNIMG control rounterclockwise. & positive-—-zlopes ramp
(a portion of the 300 kHz handwidth filter trace) =should now be
cantered on the display {(zes Figure 4-—we).

Measure the filtered vertical ocutput voltage from the specirum
anzlyzer with the RME volimeter {1t =hould be approximatsly &0 1o 70
Y. Record this woltage:—————- mV rms. :

MOTE

The spectrum anaiuzer’s vertical nutput in B1ED
I is = 100 Hz (1 meec/DINV sween) sawtonth waye
whoz=e amplitude corresnonds 1o a freguency
modulation of B0 kHz peak—=1to-=—Deak

Connect the RF DOUTPUT =ignzl to the spacitrum analyzer.




it

12,

14.

15,

i6.

17,

Set spectrum analyzer controls as follows:

TUNING . . . .« o o . .. e e e e 1.00 GHz
FREZ SPAN/DIV e e 1 MHz
10 dB/DIV~1 4B/DIV-LIN . . . o L. 19 4B/LIV
REFERENMCE LEVEL dBm P e e e e +14 dBm

4#djust spectrum analyzer REFERENCE LEVEL controls to place the peak
of the signal trace at the reference level (top) graticule line.

et spectrum analyzer display scale to 1 dB/DIV and repeat step LZ
if necessary.

Reduyce FRER SPANDIV to 0 while keeping the signal centered on the
CRT with the TUMING control.

Decrease REFERENCE LEVEL by 40 dB and position itrace at midscreen
by turning TUNING control counterclockwise. :

Measure the filtered vertical ocutput vcltage from the gspectrum
analyzer with the RMS voltmetsr to obtain the residual FM voltage.
Calculate residual FM as follows:

residual FM voltzsges (mY rme) 1,
Residual FM {(kHz) s-—mmre—om e e e — e e ¥ e kHz
yoltage from step B (mV rms)

T e e e kHz

Verify that residual FM is within tolerance given in Table 4--xx.

Repeat steps 10 through 17 with spectrum analyzer and RF Flug--in

tuned to each frequency 1istedin Table 4--??.

Table 4““£L. Fesidual FM

Band C¥ Frequency Rezidusl FHM
Band 0 1.6 GHz (8 kHz

Band 1 4.0 Ghz i B kHz
Band & 12.0 GHz {48 kHz
Band 3 18 GH:z {15 kHz




© 4--17. SPURIOUS SIGNALS TEST

SFECIFICATION:

Spurigus Sianais at specified
paxinum leveled power

ﬁ%éﬁ.

Haroonics Lin 4B below careier) 225 dB

Hon-Harpenits 325 ¢B

DESCRIPTION:

Frequenty (G Hz)

2.u=-7 7 «i3.%
y2s dB phict]
150 4B 154 a8

i79-20¢ o.ol-a0
125 dB 125 dB
158 dB 125 dB

=1

RF putput signal from swesp oscillator ie displayed on SpECTrum
analyzer to verify that harmonic and ron~harmonic spurious signals are

4t or below the specified level.
SWEEP Bs SRECTRUM ANALYZER
QSCILLATOR  PLUGN
el P T 1
:g—’n!;:: l:‘lll'., aLé’c IL”mm" Bah 4’6?6&?};
Lha oo eae GAAlG ma U89
10 4B
ouTEr ATTENUATOR
. L=
Figure 4--%. Gpurinys Signals Tesy 52100
EQUIFMENT =
Sweep Uscillator HP 23504
Spectrum Analyzer . e e HP 2E4ES
10 dB Attenuator Weinschel Model 9-10-
PROCEDURE:
1. QDConnect squipment as shown in Figure A~

7. EBetr controls as follows:
BDAEA:
Se+ all Mormal Settings {(controls marked with greesn)

FREGQUEMNCY Ba&ND GHz
INPUT ATTEM

REF LEVEL dEm
FREGUENCY SPAN MODE

S
it dB
+10 dBm

FULL BAND



BI04
Fress [IMSTR PRESETI,ICWI, ©43 {01 [MHzI.

BIEFEA
FOWER e e e e e e e e e +10 dbm
Ci FILTEE e e e e e e e e e e e e GM

L)

NOTE

The spectrum analuzer originates some mixing
oroduycts that mau appear on the display., If a
sinnal is in qguestion, increase the speclrum
arnmluzer input attenuation by 10 4B, note if
zigral decresses in amplitude by 10 dB, than
return the atienuator to the original position,
If the signal in question tomss from an -
external souprce, it will change bu 10 dB. If
the signal in guestion originates in the
spectrum anaiyzer, the level will gither change
by greater or less than 10 dB or may not change
3% @ll.

The B3804 CW control when being rotated may
generate some noise spikes. These signals
should disappear when rotation is etopped.

1f & spurigus signal is found that appears oyt
of specifications check the fundamental sianal
amplitude to esnsure it is at maximum specified
power . Then checlk spurious lewvel by subsituting
2 known ampplitude siognal on the gpecirym
anglyzer. :

“4djust the 83504 CW comtrol through the entire freguency range of
the RF plug—in ¢.01 to 20.0 GHz) and check for harmonic and
mon=——harmonic spuricug signals. The specifications for harmonic and
non=-—harmonic signals ar=s listed below.

Change the spectrum analyzer to each of the next higher frequency
bands angd repsat the previous step.

Fregquency Hand Harmonice Honharmonics
{RIEFE2H) dh below carrier 4B below carrisr
0.04 10 2.4 GH:z 25 dB y2% dB

2.4 10 7.0 GHz »E5 dB 50 dB

7.0 to 1308 GHz ;25 dB 50 4B

1Z2.8 1o 20 GHz 25 4B B0 dE




4-=13  QUTPUT VSWR TEST

o ZPECIFICATION:

COutput SWR: (= 2.1

| DESCRIPTION:

The RF Output signal is measured using & directional caupler, crystal

. detector, and oscilloscope. The signal at the oscilloscope contains (13

the incident signal from the oscillator, and (2) the reflected zignal.
The reflscted signal is developed as fFpllows: The incident signal
travels down the 20 cm air lines (2 to 18 GHzY or 2 1o & metres of
ssavial cable (.04 to & GHz), encounters the open end, and iz reflscted
baclk to the source. If the reflected signal at the RF QUTPUT conmnsctor
gencounters a perfect Bi--ohm source match, no signal is reflected back.
. However, the greater the mismatch, the greater the reflected signsl.
Thiz reflected signal either adds to or subtracts from the incident
signal. Thnis variation is displayed on the oscilloscope.
OSCILLOSCOPE

—

e

SWEER™ s e
OSCILLATOR  RF PLUG-IN Ju’;§€5$3
) N O’ﬁ%ﬁ
e P ] : |
e bl 1O
R L T ORI T
i o eons <aag;acss £ { LR e P0G
SWEEP QUTFUT A 8
sur CRYSTAL
DETECTOR .
%P =
1 l DIRECTIONAL
| COUPLER
p.10 TG 2.8 GHe

-

! |

=i

»’rr' SH2CABLE

210 § METERS {10 10 20 feat} LONG
OPEN

Figure 4-=117, {om Erequency Dutpyt VSWR Test Setup




_OSCILLATER

= :iﬁil; SWEEP AF
. E;Lgl OSCILLATOR PLUGHIN
o 3 ‘!w f
iy | 6% &5 oie amﬂﬂquu ewJ
i) ; i - <anusrnuasginsg ;im]
SWFEEPOUT BUTPUT
A;zgfnr&s Aazgfir?w ADAPTE
| R
B -0 s@—m—ﬂﬂ
' | DIRECTIONAL
i | coupLER
1.7 T0.48m GHr
; 18
CRYSTAL .
DE%CTGR COUPLED ‘LEJNFGT
Finure 4-—1ii. High Frequency DOutout UEUWR Tect Setup
EGQUIEMENT:
Sweep C=cillator HP B3EL0A
UDzcilloscope . o Ang genergl puUrpos
pecillioscope such as HP 1222A or L740A
- Crystal Detector . . .° . . e . '4238
Directional couplers
0.10 to 2 GHz e e e e MR PTED
1.7 to 48 GHz e e e e e HP 1446920
Cable ‘
0.64 to 2 GHWz . . 3 to & metresiil to 20
fee1) see Table 4--3
Z to 18 HP 148674 20--cm Alp Lines
(2 required]
Adapter AFPC-7 to Type~N male HP
11825aC
FROCEDURE

Low ?reque&cg Output UBUWR Test
HATE

# zingle section of 3 to & metres (10 to 20
feet) S0--nhm cable is reguired 1o svoid
mizmatch of connector when performing the low
freguency VEWR test.

1. Connect equipmant as shown in Figure 4~--10.

Frese L[INSTR PRESETI, [8TOP), (21, [GHZ/=! on 8350A. Set DIESPL

BLANKING off and RF BLANKING on.

HdJU:t POWER level contrel on plug-—in for an maximum oculput powser
of -25 millvolts peak trace on oscilloscope dizplay in order to

keep cryztal in square law outputl range.

|




.

[£3]

o

Select several points on trace and calculate Y oMaX Y MIN {ses
Figure 4~—12}).

CTTTETTT T TrTTT e T T T - A B A O B I A

b i3 d1a g

1 ZERQ VOLT
1 REFERENCE

I
Viin Vmax 1
= W e - ¥ l?ﬁmVMAX

vy WS AT Y
FILEEINEAE I 20 I 0 A N

+
hodd 1

TTTHE

RRTS R NS SN NE SR AN EERNRETEN RN R RN RSN e

Figure 4--12  Typical Low Frequency Swept VSWR Measurement

neterming the less at selected frequency of the length of rcoaxial

cable (hetween coupler end and cable open end), using
manufacturer’s specifications for loss/foot. (Refer to Table 4--4.1

convert VU MAX/Y MIN ratio neoted in step B into sourch match SWR,
uveing Figure 4-—-13 and the cable loss calculated in step B. The BUWR
should be less than 1.9.

High Frequency Output VSWR Test

7.

w3

10,

11,

Connect equipment as shown in Figure f-~—-14.
frece [IMSTR PRESETI, (STARTI, (21, [GHzl, [8TOP] 141 [B1 (GHzl on
52504, Set DISFL ELANKING off and RF BLANKING on.

Gdivst POWER control on plug--in for & maximum output power of ~25
millivolts peak trace on oscilloscope display in order to kesp
crystal in square law output range. '

Select points on trace where Y MAK/Y MIN zppear to have greatest
separation and calculate V MAX/Y MIN for - each paint.

Conuert greatest YV MAX/Y MIN ratic noted in step 10 imto sourcs
mateh SWR using Figure 4--13 on the 8 d4B loss line. The 5WE should
he lzss than 1.9,
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e
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Figure 4-13. Conversion of Oscilloscope Trace t6 Source Maich SWR
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}
Table A“fX? Laoze in

Attenuation (dB/108 f.) at Selected Frequency

3 GHz
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4--19  RESIDUAL AM

SRECIFICATION:

Residual AM in 100 kHr Bandwidih 150 d3
{in 4B below carrier and at
specified maximum levelad powar) .

Trne RF OQutput signal from the RF Flug--in is amplitude modulstad with &

L

DESCRIPTICON:

quare wave from the S5ZE0A. This modulated signal is wsed to eztablish
2 refersnce on the RMZ voltmster that is 9 dB below actual carrier
signal. The % dB reduction occurg because of voltmeter response 1o
square wave and sguare—--law response of crystal detector. Medulstion is
then removed znd the magnitude of the Residual AM component is measured
with respect to sstablished reference.

AMS
VGLTMETER
?Ngsﬁﬁ p RF:N
A .
05CIL R LuG /\:'“‘\
| RN TR 000 %‘%W
e OO mameall (00 Sae °
53 52 g BHRE 0 o : ® o
i ey
ouTeur CRYSTAL 2 FO0T  [INPUT

ATTENUATOR DEYECTOR CABLE
I

-

Figure d4-—-14. Residual AM Test Setup

EQUIPMENT:

Sweep Oscillator . . . . . . . . . HP 83504

EMS VYoltmetar e e e e e HP 24006
Crystal Detector . . . . . . . . . HP 24730
Attenuatar L, . Refer to PROCEDURE

60 cm (24 in) cable {Limits bandwidth 4o
approximately 400 kHz)y . . . . . . - HF11170E



gl

01

L

LT i i e

Connect enuipment as shown in Figure 4--14 uyszing & 20 dB
attenyator.

Prese [IMSTR PRESETI, [CW1, engage [#% MOD] (1 kHz or 27.8 WHz,
disengage [DISPL BLANKI.

NOTE

&4 44 dB decrease in the RMS voltmeter
indication corresponds to a S0--dB reduction in
zinnal level. A correction factor of 9 dB _is
sdded becavse of the BME volimster response 10
& squars wave ang the gguare--law responss of
the crystal detscior,

Set POWER LEVEL to +i0 dBm and CW fregquency to 1 GHz.

Vary &ttendatimn using 3 dB, & dB, and 13 dB attenuators until
reading on RMS voltmeter is —28 dB +3 dB. Note voltmeter reading.

Disengage [##MODI. Change RME volimeler range gwitch to obtain an
on-scale indication. Calculate the differsnce bestween this reading
and the indication noted in step 4. Add 9 dB to compenszate for
square—-law inequities, and verify meste the ftolerance in Table
G-,

TE
Engage [(##MOD]1. Repeat steps 4 and & for frequencies given in Table
sttt |
L Table 4-14.  Rescdval A M
: Band CW Fregquency Fesidual AM
{dB below carrier)
Band [ ‘ 1.0 GHz 50 db
Band 1t \ 6.0 GHz Bl 4B
Band Z 12.0 GHz _ y50 dB
Band 3 18 GHz yB0 dB




=20, EXTERNAL FREGQUENCY MODULATION TEST

DC to 400 Hz:
SPECIFICATION:
400 Hz to { MHz:
1 MHz te 2 HHr.
‘ S 2 HHT 1 d 1
DESCRIPTION: o 10 M

The RF Output is modulated with an external zignal at 100 Mz, 1 MHz, £
MHz and 40 MHz. The 100 Hz deviation is measured directly on

Lross Over Coupled

Birect Coupled
+12 MHz
+7 BHp
+5 MHz

+1 ¥z

L)

Spestrum

analyzer. The deviation at the higher frequencies iz found by veing =
delay line disgcriminator to sbserve an increase in the medulation on a0
pscilloscope until distortion is obsesrved. This freguency change is

measured on a freguency counter,

SWEEP RF
OSCILLATOR PLUG-IN FUNCTION

’ s = GENERATOR
RTINS MR (10D

!L Oe- O "0 ooaug

| Shd &5 apn 20988
1!» a0 5 RTG ULH 0
H

gl Vo-p

10 dB
ATTENUATOR

- SPECTRUM ANALYZER

Fiogure 4--15.

-

100 Hz External Fregvency Modulation Test Sstup

g -

Sweep Ozcillator . . . . . .
Spectrum Analyzer
Freguerncy Lounter
Furnction Generatar
DJscilloscope

HF S3504A
HF BEABA
HF E343a
e e HP Z342&
finy general purpose

oscilloscope such %ﬁ H# 12224% or 1740A



it dB &Attenuator ... Weinschel Model 9-10

Fower Splitisr . . . - Weinschel Model 1579
Delay Line Discriminator . . . . {See Figure
L--3}

% #dd a 50\ lpad and BNC Tee to =zach
oscilleoscops input.

160 Hz Modulation

1.

Ced

Ersurs that modulation sensitivity 1s set tn =20 MHMz/volt znd
modulation coupling to DD isee Figure 4-»%). Conrmect sauipment as
shown in Figure 4--15, /

sress S3504 [IMSTR PRESETI, [CW) and disengage the {DISFL BLAMK]
ey, Disengage RF plug-—in [CW FILTER] key. Center fundamenizl
signal an spectrum analyzer CRT display. Set function generatar
frequency to 100 Hz sinewave and amplitude to full
counterclockwise. Adjust function generator amplitude control
slowly clockwise while monitoring display on spectirum analyzer.
neviation from center line should be symmetrical at first then
become non--symmetrical as deviation increases.

Note point at which deviation becomes non--symmetrical and verify
that it is greater than *12 MHz.

Turn B2ZS0A LINE switch to off. Remove RF plug-—in and gwitch
modulation coupling to crossover (see Figure 4--xxz). Install the RF
plug~-in and turn the 8350A line switch to on. Then repeat steps £ .
and 3. The highest symmetrical deviation freguency should be
greater than +7b MHz.

3400 Wz FM Modulation

OSCILLOSCOPE

 SWEES as
. OSCILLATOR PLUGN

~ FUNCTION
GENERATOR

| s o 006 |f i
[-;3:;- G0 moeend O BEB.Ei
i

O 1 . an
Snd 60 s FENEIH Aos

: = fan0ca i :
Coo o ewa musoaiy mn 990,

uﬁgwwﬁgeﬂﬁgﬁg@

FREGUENCY | ememmeee s
 COUNTER

POWER

SPLITTER DELAY

LINE
GISCRIMINATOR

IF
OUTPYT

1048
ATTENUATOR

F'-’;jwe el 2100 Hz Freelwenc,}r Modulatron Test Setvy



1]

]

tg.

i1,

Set function generator frequency to 4 MHz. Set both oscilloscope
inputs to S0R.

Set function generator output amplitude tp 0.1 velt P-~-P output.
Connect equipment as shown in Figure 4--16 with function generator
sutput not connected. Adjust CW and CW VERNIER for = delay line
discriminator output of ‘07 volts as observed on oscilloscope. MNote
frequency counter reading.

Comnect function generator ocutput to B350A FM INPUT {rear panel)
and adjvet oecilloscope for a clear display of the function
RBERErator SineWave.

Increase the function generator output amplitude until The
deviation becomes non-—symmetrical or distorted. Uze oscilloscope B
input to meonitor function generator output. If the output ie offset
the test is invalid.

Mark peak of sinswave on oscilloscope with grease pencil. Remove
func+tion generator output from FM INPUT and adjust CW/CW WERNIER to
the grease pencil mark. Calculate the difference between the
present fregquency counter reading and the previocus reading {(st=p
). Yerify frequency difference iz greater than minimum given in
table below for the FM frequency range tested. %.

Set the function generator to 2 MHz then 10 MH:z repeating steps &
through 9 for each frequency and verify the results according to
table below.

Change mode of plug——in'mmduiatien coupling and repeat steps &
thraugh 10. VYerify the results according to the table below.

Modulation Direct Coupled Cross Over f;‘oupledw
Freguency '

i MMz +7 MHz +7 MHz

72 MHz +5 MHz +5 MHz

10 MMz ' +1 MHz : +1 MH:



A--Z2 . AN _ON/OFFE RATIOC AMD SGUARE WAVE SYMMETRY TEST

SPECIFICATION:

On/0FF Ratio: 330 dB

Symmetry: 40760

DEGLRIPTION: .

The AM ON/OFF ratic is cheched on the amplitude zxis of a yideo

triggered spectirum apalyzer display. The symmetry i3 checked by
cslculating the on/off time ratio on thee freguency axis.

SPECTRUM ANALYZER
SWEEP RE
OSCILLATOR PLYUG-IN sy

1048
ATTENUATOR

e

Figure 4--18. &M OM/OFF Ratic and Saouare Wave Symmetry Test Setyrn

EGUIPMENT:

Sweep Ozcilliator T HP B350A
10 dB attenuvator Co. Weinshel Model
G--2l

Spectrum Analyzer . . . . - - HF SD4EA

PROCEDURE:

4. Connect equipment as shown 1in Figurg 4--18. Fress B250& [INSTR
FRESET] [CWI [11 I[GHz1 and =ngags t MOD1. Set S3I5924 FOWER
LEVEL to +40 dBm.

2. Set econtrols as follows:

BEABA: _ :
Z=t all Mormal settings {(controls maried with greend
FREQUENDY BAND GHI e 0L to 1.8

GHz



INPUT &TTEMUATION . . . . . . . . 10 4B

REFEREMCE LEMEL . . . . . . . . 10 4Bm
FREGUEMCY SPaN MODE . . . . . ZERO ZFAN
SWEEFP TRIGGER . . . . . - .« . . . Y IDED
RESCGLUTION BW . . . . . . . . . . 3 MHz
AUTO STaABILIZER . . . o . - . - . . GFF
SWEER TIME/DIV .1 sec for 1 kHz
e e e e Crezer for 27.8 kH:z
Z. adjust spectrum analyzer TUNING control to center 1 GHz zignal
o CRT. Adjust REFERENCE LEVEL to set signal on top trace.
Yerify that the AM ON/OFF ratio (peak--to--peak signal
yariation) is greater than 30 dB.
4. Verify that the squarswave symmatry of the obzerved signal 1s

betwsen 40 and &0 parosnt.

5. Set the CW frequency to- 4 GHz and repeat steps 3 and 4.




4-~23  GTEP ATTEMUATOR %CCURACY.TEST {OPTIOH 002}

 SPECIFICATION:

1o

L RTiEnUator fttenuator Setting (dE)
S @oouracy
19 Z0 g 40 =3 &0 740
0t to 12.4 GHzO.8 0.7 0.% 1.8 2.0 2.2 2.3
42,4 tp 48 GHzO. 7?7 .7 1.2 2.6 2.3 2.5 2.8
+o 20 GHz 0.9 1.3 2.8 3.0 3.2 3.3 Z.B

. DESCRIPTION:

‘Tﬁe-plugv—in RF putput iz compared to & zpecizlly calibrated attenuator
amd displaued on & specirum analyzer.

!

EEP RF
0SCHLLATOR PLUG-IN

CALIBRATED
=
== ATTENUATOR

Fipure 4=--1% 4112003 t100 Goruracuy 1eet Seiun

EQUIPMENT:
Sweep Uscillater . . . o . . . - - HP 23504
Z1ep Attenuator e e HF B4%E4 Opt. 850
Spectrum #Analyzer e HP BSHEA
PROCEDURE:
Y. Connect sguipment as shown 1in Figure 4--1%. Press Z350A [INETR
RRESETI,(CWI [41 [GHzl. Set the 35924 POWER LEVEL 1o +7 dBm.
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Set controls as follows:

Stap Attenuator :
ATTENUATION e e e e 70 dB

Spmctrum Analyzer
Set xll normal =ettings {controls marked with green)

INPUT ATTEN e e e e e e e e e e 149 4B
REFERENCE LEVEL C e e e e e -50 dBm
RESOLUTION BANDWIDTH . . . . . . . . 1 MHz
FREQUENLCY SPAN/DIV . . . . . o . . . . 5. HMHz
FREGQUENCY SFAN MODE e FULL BAND
VIDED FILTER . . . . . . Adjust as necessary
FREQUENCY BaND . . . . . . . 2.8 te B.5 GHz

Fr

13

se BIS04 [POWER LEVEL], [STEP SIZEI, [1L], tﬂ}, and [dEm/sdET.

Mote the actual attsnuation values on the calibrzted step
atternuator’'s {(Option B90) calibration report at the frequency and
attenuation steps used. Calgulate the Reference Attenuator Error
for s=ach step as shown below; record thig error in the Attenuation
Error column of table below.

Attenuatien Erpor = (Cal. Ref Atten. - Cal. Step Atten.) - {(Ref.
Setting - Step Setting)

For example, with & Reference szetting of 70 dB, the calculation for
the 30 dB step setting is as follows (Note that the actual
sttenuation stepped in this example is 38.75 dB {49 .55 d - 20.80

dB8rl:
Example falibratiocn Report values:

70 dB setting iz actually &%9.55 4B
30 dE setting is actually 30.80 dB

Attenuation Errar = (6%.55 dF - 30.80 dB) - (70 dB - 30 4B} =
~1.25 dB . o

fdiust spectrum analyzer TUMIMG control to center notoch on sweep
nscillator output signal. Reduce spectrum analyzsr FREGUENCY
SPAM/DTY 1o 2 MHz and recenter TUNMING control. Fress FREGUEHNCY
SPaN MODE [ZEROD SPAaN] key and adjust FINE TUNING to peak zignal on
spectrum analyzer display. Adjust specirum analyzer REFEREMCE LEVEL
UERNIER for a irace at the center gradicule lins. Fress 1 dB/TLTIV
and recenter trace. '

Frees the 83504 E@) key and decrsase the reference alttenuation by
10 d4%.
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kecord the power level variation from the center graticule
{reference) on the spectrum analyzer display (b2 sure 10 designate
the direction of change: + 12 above and - 13 below the referencel.
flgebraically add the Attenuation Error and Deviation from O
reference and record the sum in the table below. Repeat steps & and
% for ths other attenuation values. '

Fef Atten Calibrated ‘Deviation ATtenuator
S1ep Change from 9 ref Aoouracy

20 - &0 me——= mmm=— meees
6 - 5§ mmmeemmmme= mmmes
EQ - 40 @ mmmee memmee =
40 - 30 B

30 - 20 mm—— e e



A=i3

Tahle A5 935924 Performance Test Record Card

SPECIFICATIONS TESTED
Linitg

Freguency Ranpe and Accuracy

LW Mode

0.914-20 GH::
Band 1 hiHz
Band 1 55 HHz
Band 2 +10 2
Band 3 +15 Mz

Swept Fregquency Accuraty
f.04 - 20 GHz: +50 MHz
Fyll Band
Band §  +15 MHz
Hand 1 +20HHz

Band

|35]

+85 HHz

Hand

Lod

+38 WMz

Marker Accuracy
Fyll Rand §.04 - 20 GHz
+80 HH2% 5% of sueep width

Band B 0.0% - 2.4 GHz
#15 MHz+.57 of sweep width

g1 2.4 -7 GHz

Ban
79 [He45% of sweep width

~
e

Band 2 7 - 13.5 &Hz
+25 Mzt B of sweep width

Band 3 13.5 - 20 Gz
+30 Wzt S% of sweep width

S1en

~3 B

ii.
iz,

3.

is.

TEST

Conditiona

. Start frecuency =i MMz
. Btop frequency =20 GHz

. TW freguency = 10 HHz

C¥ frequency = L GHz

LW frequency = 2.4 GHz
CW freguency = 4 LHz

" QU frequency = 2.5 GHz
CY frequency = 7.0 &z
LW freguency = 40 GHz
C¥ freguency = 7.1 GHz
CY frequensy = £3.5 GHz
{W fraguency = 17.0 GHz
TV frequency = 14.0 GHz
{8 freguency = 20.0 GH2

Start frequency = 106 HHz
Stop freguency = 28 GHz
Start fraguency = 10 Mz
Stop freguency = 2.4 GHz
Start frequency = 2.4 GHz
Stop frequency = 7.0 GHz
Start freguency = 7.0 GHz
Stap frequency = 13.5 GHz
§tart freguency = 13,5 GMz
Stop freguency = 20 Gz

ML = { GHz
M2 = 4 GHz
W2 = 8 GHz ~
W& = 14 GHz
M5 = 1B (Hz
Mi = { BHz
#z = 2 GH:z
Wi = 3 GHz
M2 = b BHz
Mi = B GHz
H2 = {2 GHz
Wi o= {5 CHz
M2 = 48 GHz

LOWER WEASURED  UPRER
LIMIT YaLUe LINTT
i0 MHz
25 GHz
T MHz 15 KH1
§.99% Bz 1,305 GHz
2395 GHz 2,485 GHz
1.995 GHz 4,085 GHz
2,495 GHz 2.565 GHz
b.99% GH: A% GHz
999 oMz 10,04 BHz
7 .09 GMz 741 BHz
13 49 G 13 .81 GHr
16,985 EHz 17.045 &Mz
13.98% GHz 14.94% GHz
19.98% GHz 29,045 GH:z
i Mhz 6 WHz
19.95% GHz 20.9% GHz
§ HHz 29 MHz
2,385 oMz 2 415 GHz
2.38 GHz 2.42 GHz
4.98 GHy 7.82 GHz
5.975 GHz 7 (25GHz
13,475 GHz 13,525 SHz
i3.47 GHz 13.53 GHz
19.9% GHy 2405 GHz
850,05 Wz 1.1499% GHz

385865 GHz
7.85805 bHz

13.9580% GHz
17.85005 Gz

97345 HHa
L. 97305 GRe

2.957 GHz
5.957 GHz

75425 GHL
11,9425 GHz

14 9375 GHz
£7.937% Gh:

4 1499% Ghy
3.44995 GHy
1414995 GHz
1844995 GHz



SRECIFILATIONS TERTED
Limits

L Output Gmolilyde

Pur Lyl Accuracy [Opt. 0623
Beep 1 0.05 - 2.4 Bz
(44,5 dE
({+1.7 dB)
Step 2 2.4 - 7 Gz
{+£.7 dB
(el .5 0B
Step 3 7 - 13.5 GHz
{+1.3 dB
{({+i & dB)

Srep 4 13.5 - iB.6 G2
(41,4 dR
(a6 dB)

Btep & 13.5 - 20 GHe
{414 dBn
(4.6 dB)

Step & 0.04 - 18,6 Gz
(+1.5 dB
(e 7 4B

Step 7 0.04 - 20 GHz
{+1.5 dB
({+1.7 &I}

Power Meter Leveled
(+0.2 dit at maximun
leveled power euiput

May Leveled Fur: +ib dBm
Opt. 902: +15 dBw
Internal Levpled: i ¢B

145 dB/SWP
Yid dB/50P

Fur Sweep:
Opt. 902:

2-4%  Freguency Stability
+5 g ~16% V Line Change:

Rand 0 LGHz {151 kHz

Band 1 & GHz {450 kHz

Band 2 A2 GHz (tAD0 kHz

Band 3 48 GHz (+450 kHz

Time (L6 minuviesi:
Band 0, 1 GHi:
Band 4, & BHz:
Band 2, 12 GHz:
Band 3, 19 GHz:

(100 kHz

+
(00 Kz

(4200 kHz
(F109 kHz

Slen Canditione

5. Power = #1) dBa
{(Power = +10 dBn

10, Powar = +i{ dBs
(Pawer = +8.% dbnl

Power = +19 dBu
{Pousr = +8 dBn

Pawer = +19 dBw
{Ppwer = +7 dBm)

Power = +3 dBn
(Fower = +5 dim}

Bouer = +40 dBa
{Power = +7 dbn

Power = +8 dBn
{Pouer = +5 dBa)

15,

47 Poyer level = +1 dim

3. Low line frequency change

. High line freagency change

g, Low ling frequency change
High ling frequency change
Low line freguency change
High tine frequency change
Low line fraguency change
High line frequency changs

.

8. Mayimem geviation in 10 minutes
B Wagimum desiation in 40 minutaes
Hacimum deyiation in 19 minutes
Hanigym deviation in 48 minvtes

LOWER  MEASURED  UPPER
LIALT YALUE LIRIT
+3.5 dBa #41.3 dBn
(+8.3 dEm) {+#41.7 dEm)
+8.7 dEs +41.3 dBn
(47 dBm) (+10 dBe)
+3.7 dbn +11.3 dBm
{+6.5 dBa) (+9.5 dEn}
+8 b dbn +41.4 dbn
454 dBk £7 b dEn
+4. 6 dRa £9 4 4lin
{43 .4 d¥u) (46,6 dEn)
+0.5 dBm +41.5 4Bn
(453 dBm) (487 dBs)
+£.5 din +9.9 dBn
143.3 dEa) (+6.7 dEa)
(+1.2 0B
+18 dBn
£17 dEn
31 GdR/SHP
HAdB/SHP
(%5 z
(45

|

—~
[ RS e e R T e
j sl
=
jos
=~

[
[ Rl Pl A ol R ot

s

Lot i W e * 4}

(+100 %Mz
Ceill kHz
470G kiz
(4300 ki:



SPECIFICATIONS TESTED TEST LOWER
Linits Sten Conditigns LINIT
1§ dR Fower Change:
Band 0, { GHz: (3200 KWz it. Freguency change with power
Band 1, & GHz: {200 ¥Hz Freguency change with power
Band 2, 12 GHz: (400 kH: Freguency change with pewer
Band 3, {8 GHz: {4600 kH:z Freguency changs with pawer
d:4 Load SUR:
Band 6, L GHz: (4100 iHz 3:1 GHR
Band 4, & GHz: (406 Wz 3:1 SWR
Band 2, 12 GHz: (200 k¥Hz 3.1 SUR
Band 3, 18 GHz: {300 kHz 3:1 BWR
4-16. Residual FH
Band 0§, 1 GHz (B kHZ 2. Denodelatien voliage
Residual FM valtage
Residual Fii:veltage
Bepsdulation voltage ¥ 44,4 kHz
RBand 1, & GHz {15 ¥Hz 18. Resideal F¥ veltage
Residual FH valtage
Demodulation X444 kHz
Band 2, 12 GHz (45 ¥Rz Residval FH woltage
Residual FM weltags
Demedulation voltage Xi4. 4 kHz
Band 3, 18 GHz {15 kHz Regidual FM Voltage
Regidual FH voltage
Demodulation veltags Xi4.4 kHz
4-17 . Sperious Hignals
Harmonic:
Band 0 0.04 - 2.4 GHz: 3~25 dB 3. Heasure relative to carrier $-25 dB
Band 1 2.4 - 7 Bhz »-25 dR ’ y-25 dB
Hand 2, 7 - 43.5 BHz }-25 dB a5 dR
Band 3, 13,5 - 20 GHz 3-2% dB -3 dE
Nen~harsenic:
Band 0, 0.01 - 2.4 BHz: »-25 dB 7=25% 4B
Band i, 2.4 - 7 BHz ¥-S5% dB 325 db
Band £, 7 - 43.5 &Hz :-58 dB Y50 dp
Band 3, 13.5 - 20 GHz »-50 dB #-50. 4B

4-18. Outpyt USHR
0.04 -2 CHy: (2.4
i

2 -2% GHz: 42,

4«19 Hesidpal AR
Band 0, 1 GHz: :-50 8B

RBapd 4, &GHz: )-50 4B

Band 2, 12 GHz: -50 db
Band 3, 48 GHz: )50 dE

5. Range: .1 - 2 GHz
11, Range: 2 ~ 18 GH:z

5. Heasure relative 1o careler

UPPER
LIMIT

{ea00 %H:
(2t &Mz
{400 ki
{+A00 kHz

(100 kM2
(it kHz
(#2005 WMz
+300 kHz

(48 kHz

(8 KMz

(45 ki1

{45 kHz

e
ra b2

(.

e
!
prtigiiey

t
JUS I IRty |
F= P W~ T
tdoept kel oo

It e |
{

o W



SPECIFICATIONS TESTED TEST LOWER MEASURED UPPER
Linits S1ep Conditions LIXIT UaLEE LINIT

1 4-p. External FR

Direct couplad: {. A35i: Close switch 5, epen &.
BO o~ 108 Hz: Rl M 3. 12 HH2
Cross Over Coupled: 4. AFBL: Close switch &,
OC - 100 Wz 3475 MHz ' 75 ¥Hz
Direct/Cross Over coupling
190 Hz = 1 HHz: #7 HHz g. 247 Mz
L= 2 Wbz 245 HHz i, 25 HHx
2 - 40 MRz: pHi HH2 i iz
11. A254: Change switch & from 7 HHz
previaus setting 115 HHz
y+i MHz
.. A-Zi.  AM On/CEf Ratio
= Bouare-days Synmatny
On/0fF Ratio:r i, LW frequency = 4 GHz
30 dB below specified Powar = +16 dBa
nax leveled power (pt. B02: Power = +1%)
3. 230 4R
Gymmatry of GR/OFF time: 4, 4% A
40/88 '
- 4-p3. Step Attenuater ACCHTACY
' {Referenced from § dB) {. CW frequency = 4.0 GhHz
§.01 - 12.4 GHz Power = +7.§ din
fttn. Step  Accwracy 2 Reference Attensation = 7§ dB
40 dk (4.6 db _ , :
26 dB {(40.7 dB 4. Ref Attn. Attn.  + Deviatiemn
30 dB {+0.9 dB Step Error from § ref
40 dB {(+i.9 dB 70 ~ Al + {+0.7 dh
50 43 {(+2.6 ob 70 = 5B + (407 4B
&4 4B {(+2.2 4B 7h - 40 + (8.7 d¥
7 dR {+2.3 db 70 - & + {+1.B dB
‘ 76 - 20 ¥ (520 db
76 - 18 + (2.2 b
70 - 0 $ (+2.3 ¢F
L _ 5. 0¥ freguency = 1% BHz
{2.4 - 1B GHz Power = +7.0 dbn -
Attn. Step  Accuracy Reference Attenvation = 70 d¥
9 dF 0.7 B
20 dk {+5.9 dF Ref Artn.  Attn. + Deviation
30 dE (+{.2 dE S1ep Errar from § ref
40 4B {+2.0 dB 70 ~ &l * (407 dH
50 4B (+2.3 dB 70 - =0 L (487 dR
58 4% {+2.% B 70 - Af + 1467 dB
70 4B 1+2.8 db : 70 - 3B F (42,0 dB
D ' 76~ 20 + 1427 dE
70 - 10 * (+2.5 dF
70 - 0 + (2.8 o



SPECIFICATIONSG TESTED TEST LBWER MEASURED  UPPER
Lipity Gtep Conditions LIMIT YAl UE LIKIT

it. LU freguency = B &Hz

1B - 28 Gz _ Power = 7.0 dBm
attn, Step  Accuracy Raference Attenuatien = 70 dE
16 4k 0.9 db
20 di [ . Raf Atin.  Attn. + Deviation
30 4B 42.5 dB Step Error from § ref
40 4R {+3.9 dE 70~ &b + {#1.9 dB
S0 4B (+3 2 dB 74 - 54 + (41,5 dE
51 4B (+3.3 dB 70 - 40 + (r2.5 db
70 dk {+3.5 db 70 - 3 + (#3.1 dE
70 - 20 + (+3.2 dB
70 - il + (+3.3 dB
70 - 0 + (+3.9 R

f



-1, INTRODUCTION

§-2. This section provides adjustment procedures for the
Model 835924 RF Plug-in. These procedures should not be
performed zs routine maintenance but should be used (i) after
replacement of a part er component, or (Z2) when performance
tzgts zhow that the specifications of Table 1-1 cannot be
met. Table 5-1 liszts all of the adjustments by reference
designation, adjustment name, adjusiment paragraph, and
dezcription. Each procedure incliudes & test setup -
illustratisn and one or more adjusiment location
illustrations. '

NOTE

Allow the B35224 RF Plus-in and the
23504 Sueep Decillator to warm up for
20 minutes prior 1o making Aanuy
adjustments.

-3, SHFETY COMSIDERATIONS

Z-4. @Although this instrument has been designed in

accordance wWith international safety standards, this manual
contains information, cautions, and warnings which must be
followed to esnsure safe apesration and to retain the
instrument in safe condition. Service and adjustments should
be performed only by a skilled persen who is aware of the
kazard involued.

s

HARMING
Adivetments in thisz section are
serformed with power supplied tg the
instrument while protective coveprs
are prapoved. There are ypltaoes 21t
poirts in _the instrument whigh can,
if contacted, cause personal injury,
Te eviremely careful, Adjustments
should he performed oply by a skilled

. person who is aware of the hazard

o involved,.

Capacitors inzide the irzstrument may




still be charged, suven if the
inctrument has heen disconnected from
itz spurce of csupply.

MOTE

Bee 3 non—metalic asdivstment tool
whenever possible.

5-5. EQUIPMENT REGQUIRED

T-&. The gquipment required for the adjustment procedures is
ilizted in Section I of thisz manval. If the test squipment
recommended iz not azvailable, other equipment may be uzed if
its performance mests the criticsl specifications lisgted in
the table. The specified =sqguipment reqguired for ecach
adjustment i referenced in eazh proceduyre.

S-7. FACTORY-SELECTED COMPONENTS

E-8. Table 5~ contains a list of factory-selected
compenents that include the reference designation, the
related adjustment procedure, the allowable range of values,
and the basis of selection. Mominal values are given for the
factory—selected components, designated by an asterisk (#),
on the schematic diagram and in the replacement parts list.
HF Part Numbere for selected values are given in Table 5-3.

5~-%. RELATED ADJUSTHMENTS

E~-10. Interactive adjustments are noted in the adjusimeny
procedures. Table 5-4 indicates by paragraph numbars the
adjustments that must be performed if an asszembly has besn
repzaired or replaced or if an adjusiment has besgn mede to zn
asgembly. Table 5~5 lists the adjusiment procedures includsed
in this section. J

E-11.  ADJUSTMENT PROCEDURE S

E-12. Adjustment procedurss are given in the proper sequance
to allow for interrelsted adjusiments.



Tahle 5-%.

Adjustable Cempanents

Eaference
Beaignation

Ad justrent
Hame

fdjustment
Paragraph

Dascription

AZRYE

AZRA

A4R1

A4R2

4RI

A4R4

A4RT

G4k 4

AdR7

A4RE

EAIN

OFFGET

BAND § OFFSET

BAND 9 GAIN

Canfiguration

"Suitch

BLP

i HI

L HI

EIAG

LD

810

i WD

i HDb

b-24

525

5-25

¥

525

B-25

Sete gain of freguency reference
in Bands &, 2, and 3 ({ Y/GH1).

Sets offset of frequency refer-
gnce in Bands i, 2, and 3

{4 V/GHz).

Bets offset of frequency refer~
snce in Band 0 (L YWGHz),

Sets gain of fraguency reference
in Band B {4 V/E8Hz}.

Selects plug-in cods, pawer up
power level, Fd sensitivity, FH
modulation coupling, step
attenvator optien cede, poermal/
sequential sueep operation, and
phase lock operation.

Slope adjustuent for frequency
tracking voltage,

Bets power calibration at the
high end of the pewer range
{+40 dBu} in Band 0.

Sets power calibration ath the
high end of the power range
{+10 dBa} in Band 1.

fets bias on the intarnal
detectar line for J voltis with
RF power OFF.

Sets power calibration at the
low end of the pouwer range
(-5 dBm} in Bands {, 2, and 3.

Sets power galibration at the
low end of the powsr range
(-5 dBm) in Hands &, 2, and 3.

Sets powsr calibratisn at the
widdle of the power range

(+7 dBm} in Band 0.

Sets power calibration at the
niddis of the power range
(+7 dBw) in Hands 1, 2, and 3.




Table 5~i. Adjustable Components {continuved:

kefarence Ad justrent ‘Adjaﬁtnenf Deseription

Dazignatian |Hame. Paragraph

A4RY PH 529 Gets power meter levelipg cali
bration. :

Asmid GAIN 5-27 Sets gain of Uil Baln ALC
Amplifier.

AAR4T BFs 4 5-25 Adjusts fer zers offset through
U7-Q6 leg amplifier circuit.

A4R5A OFe 2 5-25 djusts for zers offset through
U5 log amplifier virguit,

A4R5Y gF5 3 5-2% &djusis for zero offset throuegh
U8-Q1 Bample and Hold circuit.

A4RLY grs 4 5-25 &djusts For zere offset through
Uit Hain ALC Amplifier.

A5CL4 LD 52D pdjusts low frequency fer best
freguency response flatness
through UiG.

ASRI4 M 5-30 ddjusts shape of V1§ Video
Amplifier compensation netwerk
PESpnGs.

ASR34 4 5-26 Breakpoint that werks with SLi
(Slope 1) for ALC flatness.

AER34 BR Z 5-24 Breakpoint that werks with 8L2
{Slape 2) for ALC flatness.

ASRIB w32 5-26 Breakpoeint that works with BL3

' (8lepe 3) for ALL fiatness.

AGRAD B 4 5-24 Breakpoint that works with SL4
(Slope 43 for ALD flatness.

A5R44 5L 1 526 Glope adjustment far best ALC
flatness.

ASR4Z 8l 2 B-2h Blepe adjustment for best ALC
flatness,

AERES 5L 3 5-26 Blope adjustment fer besy ALL

flatness.




Tahia 5-1.

#djustable Conpenents (continyed}

Refarence G jvstuent Ad justrent Description

Besignatien Mame Faragrash

#5R44 3l 4 5-24 Slope adjusteent for best ALD
flatness.

&ER4E gL 26 Sets overall slope of internal
leveling ALC.

ASRSD Flge 5-23 tats range for powsr sweep.

A5R7S HI 539 Works in conjenction with Ci4
te set freguency respense flat-
ness of ALC.

AORT 5RD 5-20,5-20 |Adjssts YTH BRD bias to peak
power in all bands at low power
settings,

fkRLE TV GAIR 515 Sets the gain of U6 Tune Volt~
age buffer amplifier.

apR2e BaC CAL 5-1i% Adjusts the gain of US
Yariable Gain Amplifier during
all single band sweeps,

AbREA | X 5-15,5-23 | Adjests the gain of US Variable
Gain Amplifier in Band I during
single band swesps,

AbRESL E2 5-45,5-23 | Adjusts the gain of U5 Varisble

' Bain Amplifier in Band 2 during
single Dang sweeps.

A6R2E Bi 5-15,5-23 | Adjusts the gain of US Variable
Gain Amplifier in Hand i dyring
single band suesps.

85030 B E-15 Qéjuefé the gain of US Variable
Gain Amplifier in Band 0§ during
single hand sweeps.

ABRIA -{0V DFFSET | S-15 0ffsets the -0 velt reference
voltage to UiS.

A&137 i 515 (ffzets input veltage to U24h
Paruard sweep bandswitch
amplifier.

ARG SEZ 5-20,5-24 |Adjests YTH ERD bias at high

| power levels in Band 3.
feRAZ Su2 5-20,5-24 |Adissts YTH SRD bias a1 high

pewer levels in Band 2




Taple 5-1i.

adijystable Components (coentinved)

Refarance
Designation

Ad justrent
Hane

Ad justrent
Faragraph

Description

A7RL

ATRLZ

ATHEE

RTRLG

ATR2Z

ATRZ4

ATRAZ

A7TRA3

A7R45

A7R4b

ATRGL

A7RES

A7SL

BGL HI

86l LO

GATN

OFS

SER HI

SEG LO

§EW TC

86L 1C

Bi OFS

RTC COMWP

OFFEET

o-16

b-ib

516

5-16

§-22

adjusts affget of YTH delay
compensatisn sigral at the high
end of single band sweeps.

Adjusts effset of YTH delay
conpensation sgnal at the low
end of single band sweeps.

adjusts offset of U2D delay
compensation amplifier to
pinimize the difference betueen
T and #4F +0 with YTH delay
comppensation circuits.

M justs the Scaled Veltage Tune
DAC input signal to U21 YTH
Sunning Amplifisr.

ddjusts supply forrection valt-
age to U2L YTH Summing Ampli-
fier.

fdjusts DfFset DAL input signal
to Y21 YTH Suaming Amplifier.

fdjusts offset of YTH delay
compensatien signal at high
end of segyentizl band sweeps.

Adjusts offset of YTH delay
tompensation signal at leuw end
of sequential band sweeps.

adjusts gain of YTH delay com-
pensation signal in sequential
band sueeps,

fdjusts gaipn of YTH delay com
pensation signal in single band
SWesps.

fidivets offset of UL Sumning
Amplifier in single hand sweeps.

Adjusts the pulse width of the
YT retrace conpensation signal.

fijusts low end of band YTH to
¥0 tragking at low sweep speeds.




Table 5-i.

Adiustable Components {continued)

Reference Ad justnent fid justhent Descripiian
Designation] Mame Paragraph

4752 GATH 5-20 Ad justs high end of band YTH to
1) tratking at slow sueed
gpeeds,

ABRLG HI 3-19 Adjusts YO delay compensatien

‘ at high frequency end of hand.

ABRLZ Ll 5-19 fpd justs YO delay compensation

' at low frequency end of band.

MRIE |2 G-16,5-19 | Adjusts offset 1o nininize the
difference between CW and #4F
£ with Y0 delay caMpensation
circeits.

ABRLY GAIN G~4b Adivsts Scaled Voltage Tune DAC
input sigeal to U20 Bupning
fmplifier.

AER2Z IR0 5-16 Adjusts supply correction yolt-
age to UZD Sumning dmplifier

ASRZ4 0Fg o-i6 adjusts DFfset DAC input signal
tp U20 Sumning Amplifier.

AARA4 Sy 5-i4 fets ~i0 walt reference veltage
SOUNCE. '

ABRED BTG Conp %18 adjusts the pulse width of the

: Y0 retrace compensation signal.

AgSy OFFSET 5-17 Adjusts the low end of band 10
freguency accuracy.

ARG2 GATHN 5-i7 Adjusts the high end of band Y0
frequency atcuyracy.

fLZALRY none Factary adjusted,

AL4siRLE nene Factory adjusted.

RL4ALRES none Factory adjusted.

AL4B1R14 none Factory adjvsted.

A14A1RS nong Factory adjusted,

ALARIRLE none Factory atjusted.

ALAALRAB none Factery adjusted,

AL6ALR4  nang Factory adjusted,
S14681RA nong Factory adjested,




Table %-2., Factory Selected Components

Referance | Adjestment [ Allowable Bagils of Selsction
Designator] Paragraph Range of Valuves

MEREL 530 Photo ClEelects scaling of
i

2% Ohms current deive of YO
FM codl near 100 kHz.

A7RE4 O I Smlegted at Faotory

To correct For Freguenoy
pnonlinsarity in YTH.

MY RES nong
HPRIG none
AFRIET? N
ATREG none
PRI noneg
GIR S nong
ATRET OnR
AVRER faneg
ATRAY ET

AR none

MR noneg

.

AER 3G nong Selected at factory

tn corpect Ffar Freguancy
nonlinsarity dn the Y
AEREY Mo
OR3aE nOng

MERET nong

AL3ALRL none Belectad at faotory
to o eptomize YO handwidith,
poawer, and harmonios.

RLEALES L l




Table 5-3. HP Par: Numbers of Standard Value Replacement Compongnis

RESISTORS

RANGE: 10 to 464K Ohms
TYPE: Fixed-Fiim
WATTAGE: .125a1125°C =g

TOLERANCE: #1.0%

NE=

- V&i‘f Hp Part Number | v(g;;e HP Part Number | ¢ Vé’;;" HP Part Number | &
10.0 07570346 2 464 0698-0082 7 21.5% 07570199 3
11.0  0757.0378 0 311 0757-0415 7 23.7K 0698-3158 4
12.1 07570379 1 562 0757-0417 8 26.1X 0698-3159 5
13.3 0&98.3427 o 619 O757-0418 9 287K 06538-3449 &
14.7 0698.3428 - - 1 681 0737-0419 0 31.8K 0698-3160 8
162 0757.0382 6 i 750 0757-0420 3 34.8K 67570123 3
178 07570794 9 875 0757-0421 4 38.3K 0698-3161 9
19.6 0698-3429 2| 9s 757-0422 $ ] 422K 0698-3450 9
21.5 . 0698-3430 3 1.0K 0757-0280 3 464K 0698-31582 G
23.7 - 0698.3431 6 1.1IK 0757-0424 7 51.1K 07570458 7
26.1 . 0698.3437 7 1.21K Q7570274 5 562K | - 07570439 !
28.7 ~ 06983433 8 1.33K 0757-0317 7 61.9K 0757-0460 1
316 0757-0180 2 147K 0757-1094 9 68.1K 0757-0461 2
343 0698-3434 9 1.62K 0757.0428 l 750K 07570462 3
383 0698-3435 0| 178K 0757-0278 9 82.5K 0757-0463 4
42.2 0757-0316 é 1.96K 0698-0083 8 $0.9K 0757-0464 ]
46.4 06984037 0] 245K 0658-0034 9 100K 07570465 §
51.1 0757.0354 0 | 237K 0698-3150G 6 110K 0757-0466 7
562 0757.0395 1] 261K 0698-0085 0 121K 0757-0467 8
61.9 07570276 7 2.87K 0698 3151 71,133 0698-3451 0
681 07570397 31 318K 0757.0279 0 | 147K 0698-3452 !
75.0 0757-0398 4 3.48K 0598-3152 8 162% 0757.0470 3
82.5 Q757-0399 . 5 1 383K 0698-3153 9 178K 0698-3243 8
90.0 07570400 9 | 422K 0698-3134 0 196K 06983453 2
100 07570401 0| 464K 0698-3155: L1215k 0698-3454 3
110 07570402 1 501K 07570438 3 237K 0698-3266 5
121 0757-0403 2§ S.62K- 07570200 7 | 251K 0698-3455 4
123 0698.3437 2 | 65K 07570220 5 287K 0698-3456 5
147 0698-3438 3] 681K 0757-0439 4 1 318K 0698-3457 6
162 07570405 4 | 750K 07570440 7 343K 0498-3458 7
178 0698-3439 4 1 815K 0757-04-41 8+ 383K . 0698-3459 8
196 06983440 7] 9.09K 075707283 1 422K 0698-3460 1
215 06983441 s | 100K 07570442 9 | 464K 0698-3260 9
237 0698-3d472 g 11.CK G757-0443 o
261 0698.3132 & 171K 07570444 - 1
287 O598.3443 0 133K 0757-0239 2
316 0698344 1| 147K 0698-3156 2
145 06983415 2 16.0K 07570447 4
3183 0598-3.45 3 178K 0698-3136 8
22 0698-3447 4 19.6K 065&-3157 3




Table %-4. PRelated Adjustments

fssembly Changed

or

Repairsd

Related mAssemblies
tin order of
Adiustments)

Perform ths

Following

Paragraph Mumber

P‘l.”

A3

A

A

‘32 Front Panel

ﬁigital Interface

ALD
F i
Sweep Sontrol

YTM Driver

YO Driver

Cavity Oscillator

Switched YIG
Tuned Osgillator

2.2-7.0 GHz Oscillator
Fower amplitisr

LC REeturn

Bis Modulator/Splitter

g.01-2.4 GHz Amplifier

2 Modulator/ Mixer

Izolator

Directional Detector

UCz Directional Coupler




Table E~E5. adjustments

Paragraph fdjustments

5-43 Comfiguration Bwitch AZEL

5-14 -10 Volt Reference On AB YO Driver
5-15 Zuweep Control Adjustments

E-16 YO amgd YTHM DAC Calivrstion

B~ Freliminary Fregquentcy ACCUracy
E-1i8 Y0 Retrace Compensation

5-19 YO Delay Compehsation

5-210 Slow Speed YTM 1o YO Tracking

5-21 SRD Bias

E-22 YTH Delay Compensation

523 Band Overlap Adijusiment

E-Z4 Frequency Reference 1Y¥/GHz Output
E-2b ALC Adjustments

524 Al Internalily Le&éled Flatness Adjustment
527 ALC Gain Adjustment

E-28 Power Sweep

5-2% Fowsr Metsr Leveling talibratian
5-310 FH Driver Adjustments




E-1

ied

COMEIGURATION SWITOH &3%1

REFEREMCE:

Ferformance Test: BS3504 Paragraph 4-132.
Service Bhest: Ad :

LESCRIPTION:

Zwitch AZSY iz =et at the factery for a combination of operzting
modes. {(Refer to Table S-4.) Other operating modesz are zelected
by =etting the eight switches on A3EL.

FROCEDURE:

MOTE.
411 adijustment procedures assume thatl
4381 is szet to the factory setting
funless utherwise specified in the test.
T4 pther orocedures are to be performed,
set AZGL to the factory setting until
+he procedyres are completed, then sel
A351 te the desired operating mode
hefare putiing the instrument back in

gervice.

{1 PRefer to Table S-& and determine if factory selected node
=gt &t A3B1 is correct for your application.

z Set ronfiguration switch AZS5L (Figure S-13 for 1the desired
cperating mode.
Z  Presz [INSTR PREEET! to set the instrument into the

pperating mode selscted by the configuration switch.
NOTE

[IMETR PRESETI must he pressed afier the
confipuration switch pegitionsg are
modified in order to immediatelu set ihs
instrument  to the desired operzating
mode et by the configuration switeh.




CONFIGURATIUN -

FRONT

Figure 5-1. Configuration Switch A35] Location




Table B~7. Configuration Switch on AZ Digital Interface Board

Description
Plug~In: 83I592A

Normal Sweep .
Sequential Sweep Only

#No RF Power at Powar-ip

Maximum RF Power at Power-Up

-aMHZ/V FM Sensitivity
-20MHz/V FM Sensitivity

Direct~Coupled FM Modulation

{(—26 MHz/V)

Cross~0Over Coupled FM Modulation

Step Attenuator Jption
Mo Step Attenvatar Option

AUX GUT Phase Lock
RF QUTRUT Phase bLock

~~~~~~~ Switch Number -——————-
i 2 3 4 g 6 ? 8

% X % % b % 3 X
0 % % X X 3 ®
i % % X b4 % X
X % i S X X
X 3 X 0 X % 3 X
X X H b3 X X
4 X b3 b3 4 ¥ X X
X x % % % 1 X X
X b3 X b X il ES %
X X % % % b X
X b3 % b3 X X i %
X b3 X ¥ X H
% % X % % X X ]

With the configuration switth set for an Instrument Preset condition

of ‘‘RF Power CFF*’, bias is removed from AL3 YIG Oscillator. In
addition, the B350A microprocesscr issues a blaniking pulze to the
plug--in. L RFB (Low = RF Blani) biases the modulator on hard,

When RF power is manually turned

an, via the front panel pushbutton, L RFE remains low for a short
pericd to allew the RF microcircuit components to reach full
capacity before releasing the ALL amplifier. This prevents the ALL

T2

CNOTE

Switch A3S1 isset from the factory as follows:

A3S1

345 6 7 8

AlE

— OPEN =1
M miwmim« B —CLOSED =0

initial power up,

Al
8CARD

Note:
i = Switch QOpen = High
8 = Switeh Closed = Low {(Ground) .
x = Dapn‘t Care . )
»*
closing off the RF signal path.
loop from correcting for a large error voltages at
thus preventing gvershoot.
Switch No. Position
1 |
2 i
3 G
4 )
3 0
6" 4]
7 -
8 X

#41° if Opt. 062 instalied; “0” if Opt. 002
not instatled.

W = OEPRESSED SWITCH POSITION.




t_i4. ~40 YOLT REFERENCE OM £8 YO DRIVER
REFERENCE :

Farformang

& Test:
Servyice Shsst:

93504 FParagraph 4-132
438 .

DESCRIPTION:

The -10 volt refersnce voltage scurce on the AE YO Driver bhoard
iz used zs a3 reference voltage for the DACs on the g4 ALD, AG
Swgep Control, the A7 YTM Driver, and the A2 YO Driver boards.
The -4i0 wolt refsrence sutput voltage is set by the HBR44 -1400
adjustment while monitoring ABTRLE.

EQUIPMENT -
" Digital Yoltmeter e e - HF Z4BEA
Sweep DOscillater . . . . . . HF S250&

FROCEDURE:

{. Set up the equipment as shown in Figure E-2. Connect the DVM
to ABTPLZ (-10V) with reference to ABTPL (GND ANLG).

adjuet ABR44 ~10V for 2 DVM reading of -10 + 0.081 Vdc.
Refer to Figure 5=-3 for -10 voll reference adjustment
locatian.

T



SWEER
OSCILLATOR

ASTPY (GND ANLG)
AgTPIZ (~10v)
{

4,

ot

L

i F353 wan 5

1
e rnemesanans o]
bt

o s—pe—y—

1
i 8F

T amg 4 PLUGHN
ey

DIGITAL VOLTMETER

Figure 5-2 <10 Volr Reference Test Setup
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TUEER CONTROL ADJUSTMEMTES

REFEREMCE:

Performance Test: BIZBE04A Paragraph 4-13

Szruvice Sheest: Ab

DESCRIFTION:

EQUIPMENT
Digital Voltmeter e HP 34554
Oseilloscope . . . . o o . . HF 47404
i:4 Probe - . e e HP 4000G8BE
Sweep Gbczliator e e e e HP B2E1A

PROCEDURE:

4
4.

i)

[

Ensure that 4381 switch position & iz in the OPEN (up)

pucl?ion Refer to A 5 - -1 2
instryctions on :Et’t%}l}% E%%I}..ti Pat“agr ph &-13 for

Szt up the squipment as shown in Figure B-4 with the DM
connected to ASTRS (Y TUNEY with the reference probe
connected to AGTPLD (VY TUME RET:. Do not connect the
necillezcope probe yet. Allow the instrument to warm up for
i hour.

On the 8350A, press [INSTR PRESET CW 20 GHzI.

Gdjust the BIS0A FREQ VERMIER for z DVM reading of 19 &
0.001 Vdo

HOTE

The following voltags mezsurement
proredures on ths A6 Sweon Comtrol boap
are2 made with the DVM reference probe
connected to ABTPE fwhich i3
slmctricsily the same 2 motherboard
aroung) .

Cornect the DUM to AGTPS and adjust A&RL6 (TY GAINY far a



DUM reading of —10 £ 0,001 Vdc. Fefer to Figure &5-% far
sweep control adjustmant locations. '

-

Copmact the DYUM ta ALTP4 and adjust ALRZL (DAL CaL) for a
UM reading of 0 + 0.001 Vde. © 030

7 Connect the DUM to A6GTPE {BU TUNE) and adjust BaR34 for a
DM reading of —19 + 0.00% Wdoo

&. DOn the 33504, press [CW 12.8 GHz2l.

3. fonnect the DUM to A6TRE and adjuét the BZ508 FREG VERMIER
control for a DUM reading of —&.74837 + 0.0000% do.

10 Corrsct the DUM to AGTPE and zdjust ALRZA (B3) For a DWVM
reading of o % 0.001 Ude, 1 Z

11. On the 83504, press [CW 7 GHzl.

417 Connect the DVM to AGTPE and adjust the BIELA FREQ VERNIER
control for a DUM reading of -3.4967% +0.0000%5 Ydc.

i 1%, Conmect the DVM to AGTPE and adjust AEREL (B2) for a DVM
o reading of 0.004 Vdz.

14 0On the 83504, press [CW 2.4 GHzl.

.iS. Conmect the TUM to A6TPS and adjust the GI50s FREQ WVERMIER
control for a DUM reading of 1.19840 + 0.09005 Vdo.

146, Conmect the DUM to AGTPE and adjust ABRZE (BiY Ffor a DWUM
reading of 0 + 4.001 vdco.

17. On the 83504, press [CW 10 MHzl.

18. GCennect the DYM to A6TPS and adjust the S350A FREG VERMIER
sontrol for a DMM reading of 0 * G.00008 Voo ‘

19 Conmect the DUM to AGTPE and adjust A&RID (BL) far a DVH
reading of 0 + 0,000 Vde. '

24 . On the 8386/, press [INBTR PRESETI].

74 [Copnect the cscilloscope probe 1o aeETRE. Set the
cecilloscops settings =25 follows:

Mode . . . . e e e e & versus B X/
Vemrticsl Sensitivity . . . 0.5 VeDiw,
Coupling . . - o . . o .- - e s o



3
A

A
)

#djust the oscilloscope vertical positien control to
the top of ths first full 0 to —-10 volt sweep ramp o0
centerline as shown in Figure S-6.

fdjust ALRI7 (SFY to bring the tops of the remaining
-10 valt sweep ramps to the center graticule as shown
Figure E-4&.

i to
i

I# 8381 switch position 1 was modified in step 1 of this

procedure, reset it to the closed {(down} positicn as

described in Adjustment Paragraph 5-13 bhefore continuing

Wwith the adjustment procedures.
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e YOAMD YTH DAD CALIBRATION

REFEREMCE : | oA

Farformance Test: BIS0A Paragraph 4-13
Service Sheest: A7 and AL

DESCRIFTION:

EQUIPHENT:

Digital Volitmeter e e e HF J4%C5a&
Sweep Oscillator . . . . . o o . . . HF B3504
PROCEDURE:
MOTE

This procedurs assumes that steps 2, 3,
and 4 ip Paragraph 5-1% Sweep Control
sdijustments have bheen done to BAsuUrs
that the tune voltage at A&TFS (VY TUNE)
has been properly adiusted.

1. Connect the ecvipment as shown in Figure E-7 with the DUH

connected to ABTP& (YO COLLECTOR)Y and AZTPE (+20V FREQ REF}.

Refer o Fagurﬁ 5-8 for test point and adjustment lDCaTlDﬂ~

i Allow thn RF plus znmta warm up far 1 hour.
SN o 1Az -
2. Orn the 83504, press {SHIFT 00 2 GHz 2 0 4 0 0 4 0. & 0

a
0 4 0 01. Refer 1o Figure 6-% for a diagram of thHa “mIshie
fromt panel Hexadscimal Entry Key locations. The B3B06
FREGUEMECY dieplay should now show 2083 znd the
FREGQUEMCY/TIME dieplay should show OC0.

Adjuet AEREZ (ZADY for a DUM reading of -7.9000 £ 0.00%1 Vde.

1

4. On the B350A, prezs (¥ % & 0 BKSP 4 0 BKSP 4 0 BKSP 4

i BKGF1. The FREGQUENCY display should now show 2080 and the
FREQUENCY/TIME displiay should show OF.

£, adiust A8RK24 (OFS) for a DUM reading of -20.080 + 0,001
Vde.
&, On the 2350A;, press t¥ ¥ ¥ puse 0 4 BKSP U & BHSP 0 %




m

¥

10.

L7

i
ERE]

It

EKEF 01. The FREGUENCY display should now show z2GB3 and th
FREQUENCY/TIME diszplay should show FO.

Gdjuet ABRLP (GAINY for a DUM reading of -26.500 + 0.001
vdo . '

On the B350A, press L& & & & 4 0 0 4 00 4 00 & 0
91, The FREQUENCY display should now show 205D and t
FREQUENCY /TIME display should show a0 .

Fonmect the DUM ta a7TF3 (YTM COLLECTOR) with the reference
srobe =till at APTFE {+20V FREG PEFY. Adivst ATREZ (ZRO)Y for
a DUM reading of =-3.000 % £.001 Vdc.

on the 2506, press L% ® & 0 BKGP 4 0 BKGSP @ 0 BHIP 4
0 BKSP1. The FREGUENCY display should now show ZCEE an
FREGUEMCY /TIME display shouwld show OF.

Adivst A7RZ4 {OFS) for a DUM reading of =-1%.500 + 0.001
Vdco.

On the 3504, press (¥ ¥ ¥ BKSP 0 A BKSP 1 A BKSP 0 &
BKSP 1. The FREGUENCY display should now show 2C8b and the
FREQUENCY /TIME display should show FO.

adjust AFRLS (GAIN) for a DVM reading of -9.500 + 0.4601
Wdo .

On the 23506, press [INSTR PRESET  SHIFT Cul.

Conmect the DVM to A?7TP4 with refersnce 1o ABTP1 (GHD
SNLGY . :

adjust &7RLB (Zy for a DUM reading of 0.000 + 0.801 Ydc.

Conmect the DUM to ABTP? with reference 1o ABTPL (GND
AHLET .

Aad jusy &BRLE (Z) for & DuH reading'oF D.080 + 0,001 Ydo.
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PRELIMINGRY FREGUENCY ARCURATY

FEFEREMCE:

Performance Test: EB3504 Paragrapah 4-13
Seryvice Sheet: AL ‘

DESCRIFTION:

EGUIPMENT:

Freaquency Counter Lo .. HP 23243A

10 4B Arsenuator . . . - Weinschel Model M9-40
Sweep lscillator . . . . . . . - . . HF E350A
FROCEDURE -

1 Conmect the squipment as shown in Figure &-10 with the
Frequency Countsr connected to the B35924 rear panel AUX
OUTPUT connector through the 10 4B attenvator. Allow the
squipment to warm up for 1 hour.

Z. Adjust the 33B92A FRED CAL contral to the center of its
mechanical range.

K On the 3504, press [INSTR FREBET TU £.%9 GHz SAVE 11.

4. 0On the 8350a, press [(CW 12,85 GHz S&VE Z1.

5. 0On the ©343A, press [BET .2 ENTERI. This sets the Freguency
Counter in a mode which displays twice the input  frequency.
{This step iz necessary to compensaie for the freguency of
the rear panel AUX OUTPUT (which is the 0 fundamental
frequency, approximately half of the 23504 displaysd
frequency in Band £%.

Low End Frsovency Calibration

& DOn the BIS0A, press [RECALL 2 RECALL L11. The 2ZER0A
FREGUENCY display should show £.%00 GHz.

7. 0On the B3804, press [SRIFT 791 to select the low and
frequency calibration mode.

= ddjust the B3IEFEAR FOWER cantrol 1if necessary to dizplay
&£.900 4+ 0.00% GHz on the Freguenty Counter.



3

14,

zwitch ABS1 for the haxadscimal value displayed in the
24 POWER dieplay. Refer to Figure 5-14 for the location
te frequency calibration switches. Refer to Figure 5-1g
roar illustration of the calibration switch configuration.

O Ay 1) I
s il
ot wEY ot

Or the 83504, press [RECALL 11. Yerify that the frequency
counter reads &.900 + 0.040 GHz.

Himh End Freauencuy Talibration

11,

=

14.

16,

1)

On the 83504, press [RECALL 21. The 83B0A FREQUENCY display
should show 13.200 GHz.

on the 83504, press [EHIFT 911 to select the high end
FEQUEnCY

T
frequency calibration mode.
4djust the B3I592A POWER control if nescessary to display
13.500 + 0.0063 GHz on the Frequency Counter. '

Set switch ASEZ for the value displayed in the BILFZA POWER
diesplay in the same manner as that described in step 8.

Orn the 83504, press [RECALL 2). Verify that the Freguency
Counter reads 43.8500 + 0010 GHz.

Manually adjust the 83504 FREGUENCY control across band z
and check ¥or Freguency Counter readings which correspond 1o
the displaued B350A FREQUENCY display reading (% 10 MHz}).
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YO RETRACE COMPENSATION

REFEREMCE:

Farformance Test: S3E0A Paragraph 4-13

Zzryice Sheet: AB

DESCRIPTION:

EQUTPMENT:

Ozcilloscope . . . . . .
Crystal Detector e e e
Fregusncy Meter (3.7 to 12.4 GHIZ)

Freguenocy Mater (0.%6 to 4.2 GHz) .
Sweep Oscillater . . . . . . o . . .

PROCEDURE::

NOTE

HF L1740/
HF 84730
HF CZ7a
HF B384
HP B3EE0A

Thiz procedure requires thay A351 33 sat

+5 ths factoruy=—set position,

Refer 1o

Figure S-&

it

Connect the equipment as shown in Figure 5-13 with the

sscilloscope connected through the detector and Freaquency

Meters to the B3I5%2A rear panel AWK OUTFUT.
nress [ INSTR PRESET RF BLANK ONI.
warm up for L hour.

On the 83B04,

#llow the =sguipment to

e oC
e Yolts/Div.
E mEEC/ Div.
0.8 mSEC/Div.
CHOF

E

MEaTH

2. Bet the ascilloscope controls as follows:
Channel B e
Channel B Sensitivity
Horiz. Swesp
Delaysd SwWwesp -
Display
Triggsr e
Sweep Mode . . . . .
I, adjust the vertical zensitivity of Channel & on the
nscilloscope to bring the trace 10 CEnNteEr sScreen.
4. Set the B36A Frequency Meter to 2.35 GHz.

2. lzg thes delayed swsap

yarnier to set the delaysd part of



5]

the trace on the bandswitch point betweEen BEand 1 and Band
s shown in Figure S5-14.

fn the oscilloscope, go to delayed sweep ared finsg ad just
the Frequency Meter to zet the frequency pip near cenier
sOrEEn.

i~

P 7 Start With ASREE (RTC COMP) fully cleockwise and adjuet it

. for the widest and flatest pip while moving the Freguensy
Meter to track the bandswitch frequsnocy. A well zdjusted
retrace compensation pulse is shown in Figure &-14.

= Selsct main sweep on the sscillescops and adjust the
delayed swsep vernier to move the delayed portion of the
zweap to the bandswitch point betwsen Fard 2 and Band 3

5. Set the 5374 Frequency Meter to 4.49 GHz.

10, 0On the oscilloscope, go to delayed sweep and fine adjust
the wavemeter to set the frequency pip near CeEnisr sSCreen.
If the previous Band 1 to Band 2 adjustment was made
P groperly, this bandswitch point will look the same. I¥ iz
o dogs not, repsat steps 4 through 10 for the best compromiss.
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G-19. Y0 DELaY COMPEMSATION

REFEREMCE:
Ferformance Test: S380A Paragraph 4-13
Service Sheest: A .

DESCRIFTION:

This circuit compensates for the delay in the RF sweep output
that oceurs at fast suwsep spesdz. AN sxternal freguency meter i
used to ganerate a frequency-dependent marker which iz zligned
with a tuning ramp-dependent marker generated from the 3508

mainframe. Sweep time 13 decreased and delzy in the YO is
nbzarved ac the difference betwsen the Two marksr plps.

Delay compensation adjustiments are made while observing the shft
between marker pips at a sweep time of 10 milliceconds {woret
case for single-band sweeps). At sweep times qreater than 180
mEEC, delay should not exceed + 15 MHz (the difference betwen CW
and Swept Frequency accuracies).

EGUIPMENT:
Digital Voltmeter . . . . . . . . . . - . . HP 34554
Gecillescape . - o o o o o oo e e e HFE 174048
Frequency Meter (0.96 to 4.2 GHz} e e e HF B3b4
Freguency Meter (12.4 1o 18 GHz e e HF PE3IZA
Crystal Detector . . - . . . o o . .- e e HF §4730
Sweep Oscillator . . . . . . .o oo HF B3504
FROCEDURE:
MUTE
This procedurs renuires that 6351 is s=t
to the factoru-set oosition. Refer o
Figure 5-4.
i  [Coannect the sauipment as shown is figure Efig. D0 ths

53IE6a, press [INSTR PRESETI and allow the sguipment to warm

up for 1 hour.

vergys B sween mode to obtaln =2
frequan

2. Tet the oscilloscope for A
5 Y.

dizsplay of amplitude varsu

]

3. On the B3BLA, press [CHI.

4. Measurs and nots the voltags an pETRS.

£l



5.

L

ig,

11.

12,

On the 83504, press [CF AF 0 MHzI.

fd juzt ABRLE (Z) for a DM reading that is =quzl to the
zame reading as was noted in step 4. Hemove the DYM test
leads.

On the 23504, enter the front pansl data as follows:

Presz [IMSTR PRESETI.

Frecss [ETART &.% GHzl.
Press [STOF 13.5 GHz1D.
[SWEER TIME 10 mSECT.
IMKR M1 7.2 GHzl.
TAMPTL MKER1DL.

[RF BLAMKL,

[5AVE 21.

Mop Moy D
U ogn W o W
oy W W

On the B3E0A, press [SWEEP TIME 200 mSEC].
Fress [SAVE 11.

On the 83504, press [MKR MR 13.2 GHzl.
Press [5AVE 31.

O +the 83506, press [SWEEP TIME 10 mSECT.
Fress [54VE 41.

On the B350/, press [RECALL 17.

Expand the oscilloscope trace at the marksr by centering
the marker on the oscillescope then selecting [MAG Xill. Set
the B37& Frequency Meter so that the peak of the pip is on
the leading edgs of the 7.2 GHz marker.

On the S35048, press [RECALL 21.

fAdjust ABRLIZ (LD} o that the pealk of the BI74 Fregusnoy
Meter pip is on the leading edge of the marker.

Yerify that the delay iz accurate by manuvally adiveting the

zweep tims from 10 mBEC to 200 mSEC. Reset ABRLE (LY zs
neceszary toc compansate for the best overall delay setting
iminimum delay per change in sweep time). The position of
the 5374 Frequency Meter pip showld typically stay within &
{5 MMz as read on the Freguency Meter across the 10 m8EC to
200 mBEL ranges,

On the 23504, prezs [RECALL 37.

+ the FEIZA Frequency Meter so that the peak of the pip
coincident with the leading sdge of the 13.2 LGHz marker.



On the 23504, press [RECALL 41.

fdjust ABRLOD (HI) =o that the peak of the Freguency Meter
ic caincident with the leading edge of the marker.

Yerify that the delay is accurale by manuvally adjusting the
sweep time from 10 mBET 1o 200 mSEC. Reset ABRL0 (HI) a=
necessary to compensate for the beet overall delay setting
{minimum delay per change in swesp time). The gesition of
the Fregquency Meter pip should rypicallly stay within £ 18
MH: zz read on the FE3ZEA Frequency Maeter across the 10 mSEC
to 200 mEELC sweep speed range.
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S-20, SL0OW SPEED YTM TO Y0 TRACKING

REFEREMCE:

Pepfarmance T251:
Seryice Sheet: &b and A7

DESCRIFTION:

EQUIPMENT:
Swapt Amplitude Analyzer HFE 87550
Display Mainframe HP 180TE
Detector e HP 1146464E
10 dB éfaﬁﬂuata? Weinschel Model M%-11

Digital Voltmster
Sweep Dscillater

PROCEDURE:

HP Z4BL5A
HME B2B0A

1 ND

"y b okt

This procedure reguires that AZSL1 15 s=t
tg the factory-—-set position. Refer to
Figure 5-4&

1. Connect the equipment a3 shown in Figure 5-18 with the WM
connected 1o AATPI (with reference to ground). Allow the
squipment to warm up for 1 hour

. 0On the B3I504, press [INSTR PREBET START 7 GHz SWEEP TIME
200 mSEC U MODI. On the 838%24, press [EXT) leveling. The
unleveled lamp should be lit.

3 4djust ABRS (SRD) for a DUM reading of -0.600 + @ G010 Vdoo
Refer to Figure E~49 for adjustment locations.

4. Preset ABR6Z (SE2) and A6REL (8B3) 1/4 turn from the full
clockwizse position.

5. Select 4 dBsDivision display resolution on the 7550 and
center the display.

&. [On the 8304, press [SHIFT %21 to gnable the YTM OFFEET DAL
zubroutinge. Using the B3E5%24 POWER control, peal the power
within the first graticule of the display.

7. Enter the number displausd on the B83E92A POWER display into
4724 mz zhown in Figurs B-2) FRefer 1o Figurs 5-230 for tha
switch location,



5. fAa the 23504, press [(SHIFT 93] to grnable the TTH GAIM DAD
subroutine. Using the B35%24 POWER momirol, pesk the powsr
within the last graticule of the display.

% Epter the number displayed on the 835924 POWER display inte
4752 as shown in Figure S-2l . Refer to Figure 5-20 far the ‘ ;
switch location. : p |

e i

10 On the 82504, press [INSTR PRESET] so that ths new
calibration data will b= entered from the current switch
zetiings.

11. 0On the E3564, pressz [STOP 2.4 GHzl.

p
™

fdjust ATREL (BL OFS) +o maximize the Band 4 dizplayed
trace minimum power polnts.

H
. i i
PE T H

it

o,
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S-2l. SRD BIAS

REFEREMCE:

Farformance Test: B3E04 Paragraphs 4-17, 4-19
Service Sheet: A4 and Abd

CDESCRIFTION:

The Low Fowsr SRED Biasz iz adjusted by inserting a woltags source
through 2 1 KOhm current limiting resistor into the Mod 1 2ignsal
path in place of the A4 ALC board output. MWith the EIS%L4 at
maximum RF output power lewel, the voltage source iz increazed

{fram a3 starting point of 0.6 Yded to set the RF output 1o 2
point just above the noise lsvel. At thisz point, A&GRY {ERDY is
- ad justed to peak the powsr at the end of each bhand. The voltags
zource 1= tThen removed.

The High Power SRD Bias is set by peaking the 87ESC displayed
trace with AGRG2Z (BBE) in Band 2 and AdR&L (BB3) in Band 3.

ECQUHITPMENT -
Swept amplirtude Analyzer . . . o . . HF 7550
Display Mainframe e e e e e e e HF 1BOTR
Detector . . . . - . . 4. ... HF 11664E
10 dB atisnuvator Weinschel Model M-L10
Power Bupply . . . - . . o . o L HF &213A
Extender Board . . . . o . . . . NEIS0-£0 631
Sweep Oscillater . . . . . . . . o . MP B3IL0H
i kOhm Resistor e e e e e e HP 0757-02810

PROCEDURE:

Turp 83504 LIME nower OFF when removing
or inetatling PC bosrds.

NOTE
This procedure reaquires that #3581 is sei
tm the factoru—zet position {(refer 4o

Figurae -6} .

Low Power ZRD Bims

1. Connect the eguipment

r az shown in Figure 5-2% with the
B758C connected through a

10 48 attenustor to ths Z7ERL.



fonmect the S755C HODULATOR DRIVE output 1o the 83E%2R raar
panel PULSE IN connector.

s

41low the eguipment to warm up for 1 heour.

7. 0On the B3B0A, press [INSTR PRESET START 7.0 GHz SHEEF
TIME 100 mBgCI.

4. Get the B7SRL display regolution for 10 dB/divizion and
adjust the 87550 VERMIER to set the trace to the 1op of the
SCrREn.

i1

Zet the 83506 LINE switch to OFF and replace the S3E9264 A4
40 fssembly with the extender woard. Do not reinsert ths A4
board st thie point. Connect the Prwer Supply (set to 0.6
Ydet to the sxtender board at a4 Pil-pin 49 through the 1
¥Ohm current limiting resistor {connect the raference 1o
ground?.

& Increase the Power Supply voltage zlowly until the
displayed trace drops 10 the point just above the noisze
level (greater than 45 dEB).

7. Adjust AGRY {SRDY to peak the trace at the end of eacé
hand. Refer to Figure 5-23 for adjustment locatiens.

Set+ the B3504 LINE switch o OFF and replace the A4 ALC
assembly.

A

Hioh Powsr SRD Bias

5  Set the 53504 LIME power to ON and prezs [INESTR FPREBET
5THRT 7.0 GHz SWEEP TIME 100 mZECT.

10. St the 87550 display reezolution to 1 dBE/division and
adjust A&RGZ (BEZ) 10 peak the displayed trace in Band Z.

11, @djuszt ASREL (3B3) to peak the di¢played trace in Band 3.
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C—22. YIM DELAY COMPENSATION

REFERENCE:

Ferformance Test:

Zgrvice Sheest: A7

DESCRIPTION:

EQUIPMENT:
Swapt Amplitude Anszlyzee o 0 0 L L L L L L. HE Z78EC
Display Mainframe e e e e e e HE O180TR
Detsctorp e e e e e e e HP 1184643
i 4B Att=nuator L L . 0 . . . weinschel Maodel M%-110
Sweep Oscillator . . . . - . . ¢ o . . . . HPF B83&0A

FROCEDURE:

e}

1

MOTE
Thiz procedure reguires that A3B1 is
4+ the factory—set postion, Fefer 19
Figure 5-f&,

1
it
b

Comnect the squipment as shown in Figure S-2%. Do not
connect the BMC cables between the 53504 rear panel FOZ Z
BLAMK and the 180TR AUX C connector yet. Freset ATRAS (ZEQ
TCy fully counter-clockwise. Refer to Figure 5-185 for
adjustment locations. Allow the equipment Yo warm up for 1
hour.

fin the BIS50A, press [INSTR FRESBET J7 MOD SAVE 4 SHEEF TIME
0.5 BEC 2&4VE 21.

Adiuet APR4E {(BEQ TC) for the highest power with the best
defined {brightest) bandswitch point between Band 2 and Band

3.

Tonnect a BMC cable from the 8350A rear panel FUZ 2 BLANK
connector to the 180TR rear panel AUX C connector.

Gdiust ATRA3 (SEE LO)Y far maximum power at the Seginning of
Band £. - '

adjust ATR4Z (SEH KIY for maximum power at the end of Band
—2' .

f o



't

14,

i1,

12.

1.

fn the 53504, iterate between [RECALL 1) and [RECALL 21
while readjusting A7PR42 (BEQ HI) and A7E43 (SEQ LUV as
necessury o minimize the power level changes.

On the 83504, press (START 7.4 GHz SWEEP TIME 2E m8ECI.
4djust APRBS (RTC COMP) for maximum power in Band 2.

Yary the BI50A START FREQUENDY control from 10 MHz to 13
GHz to check for power wariations. Readjust g7rR4z {(SEQ HILIY,
A7RAZ (SER LY, and ATRES (RTC COMP) =z=s necezzary 1o
mirimize any droop in power {particularly near 20 GHz). The
worst cass droop should not syceed 0.5 dB as the START
frequency is varied. IFf this step canno?l be met, repgat the
Slow Speed YTM to Y0 Tracking AdJusiments.

On the B350A, press [INSTR PRESET JMGDT.

Repeatedly press [SINGLE SWEEP TRIGGER] while watching the
displayed power level. Readjus: A7R4Z (BEGE HIY and A7R43
(SEQ LO) as necessary to minimize the power level difference
retwesn a 25 m3EC single sweep and a 2B mBEC [INTERNMAL
SWEEFT. :

On the 83504, press [INGTR PRESET oJ7 MOD START 5.9 Gz BTOP
13,6 GHzI. .

Fresst A7R46 (BGL TL) ?Qllg counter-clockwise.

While continuously changing the [SWEEF TIMEl control for a
sweep spesd from €5 mBEC %o 100 mBEC, adjust ATRLIZ {(SGL LOD
+n maximize powser at the low end of Band 2. In the sanme
mannar, adjust A7RLIG (3GL HIY 1o maximize the power at the
high end of Band 2. Then adjust 47R4AL (S5GL TCY fo maximize
the powsr at the very start of the band.

fin the B3E0A, press [BTART 13.4 GHz STOF 20 GHzI1. Vary the
gwesp speed &% in S1ED 15 and note any drop in power. I the
change is greater than 0.5 dB, make glight adjustmenis to
A7R10 (SGL HIY and ATRLZ (BGL LOY. IF it iz necessary 1o
agjust APRLO {SGL HID and A7R12 (SGL LOY, repecat step 18 and
16 until the power variation while adjusting swasEp time is
lese thzn 1.% 4E.
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angiiy

BAND OVERLAF

REFEREMCE

Ferformance Test: B3EB1A Parﬁgraph 4-13

Service Shest: 46

DESLCRIPTION:

EQUIPHMENT
Uzcilloscope | e HF 17404
Freqguency Mater iﬁ Fhma 2 GHz) . . . HP T34A
Fregquency Meter (3.7-42.4 GHz) ... HFE 374
Frequency HMeter (12.4-18 GHz} ] . HE PLIZA
18 dB Attenuvator . . . Nelnschei Model MP-~1i0
Detector .. e e e e e e e e HP 84730
SBweeap Dsclllatar e e e e e e e e HF BZ50A

FROCEDURE:

[N}

(]

o

MOTE

Thiz proceduyre reauires that &3541 be sot
+o the factoruy-~set position. Refer to
Figure B-4

Connect the equipment as zhown in Figure 5-26. #llow the
gquipment to warm up for 1 hour.

On the 83504, press [INSTR PRESET CF 2.4 GHz AF 250 MHzl.

Set the opscilloscope for A versus B display mode to display
amplitude versus frequency. Center the display on screen.

Set the 534A Frequency Meter to 2.4 GHZ.

fenter the bandswitch point on the display using the B350A
FREGUENECY control.

a4 just the Fregquency Meter to put the left half of the pip
o the left side of the switch point.

4diust AGRER (B1) 1o bring the right side pip over %o the
awitch goint . so that the right half of this plg metes wWith
the left half of the other as shown in Figure © ~28. Refer 1o
Figure 5-27 for the adjustment location. The pip should b=
undizturbed az it moves through the bandswitch point.



5 Sat the 5374 Fregquency Meter to 7.0 GHz.
%. On the B350A, press [CF 7 GHzl.

11. FRepemat steps 5 through 7 but, this time, adjust A&RESL (BR)
in step 7. '

11 Sat the PS32A Frequency Meter to 12.5 GHzZ.
2. Op the 33804, press [CF 12.% GHz1.

tepz 5 through 7 but, thiz time, adjuzt ARREL (E3)
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G§-z4, FREGUENCY REFERENCE (W/GHz OUTPUT

REFERENCE:

Performance Test: 83504 Paragraph 4-13.
Service Sheet: A2

DESCRIPTION:

The frequency refersnce rear panel output is adjuzted for 1 Yolt
per GHz output. Example: { GHz = & Molt; 2 GHz = 2 Volts, etc.

EQUIPHENT -
Digital Voltmeter e e HP 34558
Sweep Oscillator . o . o L oo o0 HF 22504
FROCEDURE:

WOTE

Freguency accuracy must be adjusted
accurately (Paragraph 5-17) before
adiusting Fregusncy Refesrence 1 Y/ /GHz

QuUtEY T,

i, Connect the equipment with the DUM connected to the rear
panel 1V/GHz Freguency kefersnce connector, J4. &llow the
2quipment to warm up for 1 -hour.

gn 0

joo

2. Adjust ARRe {(BAND 0§ OFFSET) to the center of its mechanical
range. Refer to Filgure £-24 for the adjustment location.

3. On the 83504, press LCW 10 MHzl.

4. Adjust AZR& (BAND 0 OFFSET) for & DUM reading of 0.010 %
0.005 vdeo.

il

On the B3E80#f, press [CW 2 GHzJ.

&, Adiuvst AZR2I (BAND 0 GAIN) for = DUM reading of 2000 +
0005 Ydo.

7. Repeat steps £ through & until there iz no change.

Bands 41 throuoh 3

3. mdiust &2R4 {OFFBET) to the center af itz mechanical range.



.{l‘

On the B3804, press [CW 3 GHzl.

10, adijust A2R4 (OFFSET) for a DUM reading of 3.090 + 0,008
Vg, '

i4. On the 83504, press [CW 1B GHzl.
12. &diust ABR1 (GAIN) for a DUM reading of 15.009 + 0,908 Wdc.

13. Repesat steps 8 through 42 until there 13 no changs.
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-2, allD ADJUSTHMENT

ME

i e

Complete adiustment of the leveling loop

requires seyeral orocedures 10 be
performed in the order prescribed, from
Paragraph 5-~25 through 5-27_  Deuiation
fromp this routine may Cause improger
leveling and/or powsr varistion
proplems.

REFEREMCE:

Performance Test: B3I504 Paragraph 4-14.
Bervice Shest: A4

DESCRIPTION:

4djustments compensate for DU offsets in the detected RF path
and the Main ALC amplifier. Power iz roughly calibrated and low

band flatness is optimized,

ENUIFMENT:
Digital Voltmeter e e e e e e e e HF 345ha
Power Meter e e e e e e e e e e HP 4364
Thermistor Mount e e e e e e e e e HF D43854
Swept Amplitude Analyzer . . . . . o . . HP 875EBC
Display Mainframe e e e e e e HF 1B0TR
Detector . . . e e e e e e HF 1446643
Extender Board . . . . . o . . . . HP 0B350-560031
10 4B &ttenuator . . . . . Weinschel Model MEP-10
Sweep Oscillator . . . . . . . . . . . . HF E3E0A4

FROCEDURE:

SN

Turn AL power OFF when removing ar
inztalling FO boards.

NOTE

This procedurs assumesz that A3EL 1 t
tn the Tartory—sst position (Table E-b),




4

E

N

r_r-.

o3

0

and at the B3504 Sween Ozcillat

or, 27.8
LkHz =guare wave modulation 18 pleriaed,

Remcue A5 FM Driver board. Flace Ad azzembly on an extendsr
hoard. Swesp the full range of the plug-in at any leveled
power . Preset the following ad justments as indicated:

A4R47 (QFE L) e e e e Midrange
£4RGEL (OFS 2) e e Midrangs
H4RES (OFE 3) e e e e - Midrange
HARET (OFS 43 S Midrange
ga4RLL IGAINY o oo L . o o . - Midrange
ad4Rz2 10 HI) e e e e e e Fully Cl
g4R3 {1 HID e e e Fully W
HAR4 {EIAS) e e e e e Midrangs
4Rt LSLPY L L . . o .o Midrange

Fisat the ground on the digital yoltmeter zrnd measure the
yoltage between AATPLZ and AATPL14. Refer to Figure 5-31 for
adjustment locations. Adjust A4R47 (OFS 4y Ffor 0.090 + G.001
Yde . :

Attach 2 jumper from A4TPLL to grovnd. Connect the DVM 1o
H4TPE {reference to ground) and adjust H4RE4 (OFS 2) for &
DYM reading of 0.000 + 0.001 Ydr . Remove the jumpser.

Conmect the DUM betwsen A4TFLE and 44TPLE. Adjust A4RET
(GFS 2V for a DVM reading of 0.000 % 0.001 Vde.

On the 835064, press (CW] and ensure that the power is
leveled (B35%2A UNLEVELED light off). Connsct the DVM 1o

HATP7 and adjust A4RET (OFS 4) for z DVUM reading of 0.0008 &

§.001 Yd.

On ths 53504, press [CW 50 MHzl. Turn off the BIB%2A [RF1
power. Connect the DUM to 44TP40 and adjust A4R4 (BIAS) for
2 DUM reading of 0.000 + 0.001 Vdc. Turn on the 23E%2A [RFI
DOWET . e

et the S3504 [LINE] power to OFF. Remove thez »d4d assembly
from the extender board and reinser? +he 44 zszembly
directly into the instrument. Set the BIBLA [LINE] power 10
oM and press (LW B0 MHz1. Cannect the powsr meter to the
BEEGEA RF CQUTFUT.

Set the 835924 for a POWER reading af -3 dBm. &djust R4RE
(0 LOY far ap RF OUTPUT powsr at the BIE%2A cannsctor of -3
+ 9.1 dBm.

3

& For a FOWER reading of +7 AEm. 6&divst &4RT

IES

XN
™

et the

€



10,

il

14.

18,

15.

17,

{0 MDY for an RF OQUTPUT power at the B3IEFE4 connecior oF +7
+ §.1 dBm.

Tterate between steps B and 9 until both low and midpowsr
ranges are calibrated and ne readjustment 13 necessary.

et the B35%2& for a POWER reading of +10 dBEm. Adjust ~A4RZ
(0 HI} for anm RF OUTPUT power at the 335924 connector of +10
+ 4.1 dEm.

Disconnect the power meter and monitor the RF cutput with
the S7SS(. Press BI504 [IMSTR PRESET! to swsep the full
range of the plug-in. Select B3S0A [ MODY for compatibiliy
with the E7EEL. S=t the 835924 for a POWER reading of -3
d8m. Select [RF BLANKI. Press [SAVE 11.

Adjust &4RL (SLP) for best overall flatness from 10 #MMz to
Z.2 GHz as observed on the B75E5C.

adjust A4RE (1 LO) for best continuity at the bandswitch
noint at 2.2 GHz.

Set the B35924 for a POWER reading of +7 dBm. On the BIS0A,
press [SAVE 2], Adjust A4RB (1 MD) for best continuity at
the bandswitch point,

3et the 035924 for a POWER reading of +10 d4Bm. On the
5IE0A, press [BAVE 31. Adjust A4R3Z (1 HI) for best irace
continuity at the bandswitch point.

Iterate between steps 14, 1G5, and 1é using RECALL 1, &, and
I yntil trace continuity at all three power settings i1s
achisved. : :

Reinstall the 45 FM board assembly.



S-%é ALC INMTERMAL LEVELED FLATHMESS

MOTE

Complete adiustment of the leveling
loon requires seyeral procedures 19
be performed in the order
prescribed, from Paragraph 5-25
throuah S5=-27. Deviation from this
routine may causs improper leveling
and/ar powsr variation problems.

REFEREHCE:

Ferformance T2st: 23504 Paragraph 4-14.
Sarvice I 1

DESCRIPTION:

Four parallel circuits on the Ab azsembly provids
adjustments for ALC flatness. BFI through BF4 and 5L1

o through SL4 determine the slope of the flatness compensation
zignal input te tha A4 ALT azzembly. Breakpoint
potentiometere (BPL1-4) determine the frequency &t which the
corresponding slope potentiometars {5L4-4) begin to affect
powsr output leveling.

EBUIPMENT :
Swept Amplitude Analyzer . . . . o o . .. - HF B7BEC
Display Hainframe e e e e e e e e HF 1E0TE
TELeCtOr .« e e e e e e e e e e e e e HP 41654B
18 dB attesnusato e e e e Neinschel Modesl M3-L0
Sweep Oscillator . . . . o o . o . .- HP 23504
FROCEDURE:
NUTE
Thiz procedure reguires that #3581 13
zmt 1o the factory—sel po3itign
(Tepnle S-&), and at the 23506 Swesp
fezciliator, 27.8 kHz sguare wave
modulation iz selectad,

1. Connect equipment az shown in Figure.Ewéi with the
7550 monitoring the BF output thraough the 10 48
ZttEnuator. On the 23504, press [INSTR FRESET o MODI.
&liow the equipment to warm wp for 1 hour.



]

[#2]

MOTE

The following step negates any powsat
yariation compensation by
effectively removing the ALC Powsr
Yariation Adiusiments frum the
leveling circuitru. This step may be
omitted if RBF power wvariation
approaches specified limits,

#djust all breskpoint potentiomsters fuily clockwise to
effectively remove the circuit from the leveling loop
(&ER3I4 (BF1}, AER36 (BPEY, ASR3IZ (BF3), and ABR4D
{EP4)). Refer to Figure £-33 for adjustmsnt locations,

Adjust AER48 (SLP) for best overall flatness.

Szt breakpoint adjustments ASBRI4, ABR3EL, ABRIB, and
AER40 (BP1-4) and slope adjustments ABR41 through AER44
{5L1-4) for best overall flatness. (BF1 and 5L1 are
interdependent adjustments, as ars BP2 and =2, stc.).
The breakpsint potentiometers determine the frequency at
which the slope adjustments will taks affect. This is
nbeerved as a pivet point on the CRT trace.
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c-27 . ALC GAIN ADJUSTMENT

NUTE

Complete adjustment of the leveling loop
requires several proceduyres to be
pmerformed in the order prescribed, from
paraoraph 5-28 ta 5-¢7. Deviation from
thiz routine may cause improper leveling
and/nr power variation problems.

FEFERENCE:

P}
K

04
13 ]

U#
Fuic

h 4-14, 4-19, and 4-Z1

O

iy
ir

Far:
=

it
i

]

rap
T

LA

4
e

a3
i

H
LESCRIPTION:

A4mi1 (GAIMN) in the input les of A4ULl adjusts the gain of the
Main ALC Amplifisr on the A4 assembly. AAR1L (GAIN) is adjusted
for maximum pezsible gain withoUt producing oscillations.

EQUIFMENT -

""" Sweep Oscillater . . . o . . o o oo HE S3ELA
- R 11 <11 1 S HE 174084A
Crystal Detector . . . . . - . . e . s HP B472C
FPower Meter e e e e e e e e e e e e HPE 43248
Thermistor Mount (.01 to 18 GHz) e e e HF 5748
Thermistor Mounmt (18 to 26.5 GHz} S e e HP K484/
Waveguide to APC J3.E{f)} Adapter {18 to 26.85 GHz)» . .

e e e e e e e e e e MP KE281C
10 dB Attsnuator . . . . . . . Weinschel Model M9-110
Power Splitter . . . . . . . . Heinschel Model 1E7%A
Type MN{m) teo SMplf) Adapter e e e HP L1250-1250
FROCEDURE -
MOTE
This mrocedure reoyires that AZS1 15 se?l
tn the factory-set pesitiosn. :
i Copmect the equipment as shown in Figure E-3% with the

n
547EE Thermistor Mount cennected to the Powsr Splitter.

sot A4RLL (GAINY fully clockwise. Refer to Figure 5-35
for the adjustment locztion. Allow the gouipment 1o warm up
for 1 hoor.

= On the 23504, press [INSTR SRESET STOP 18.0 GHzl.
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On the Oszcilloscope, select & versus B mode to display 3
plot of amplitude versus freguency. 3et the Channel £
Vertical Sensitivity for 2.01 volts/division and ac
coupling. Set the Channel B VYertical Sensitivity for 1
volt/division and dc coupling. Adjust the horizontal
position and vertical position controls for a stable display
at mid screen.

Sm+t the Power Metsr RANGE switch to +5 dBm. Mote the Fowsr
Meter neesdle position.

On the 835924, press [MTRY ALC mode.
Or the 93504, preszs [SWEEP TIME 100 SEC].

1 necessary, adjust the output power with the S3B¥E2A front
panel POWER control to position the Power Meter needle to
the same rs=ading noted in step 4. Then, decrease the Power
Meter range switch by three 5 dB steps to ~i0 dBE. This
attenuates the putput power by 15 dB which causes the B3IE924
output power to be near the low end of its power range
(approximately ~E dBm).

Obzsrve the trace dot &s it sweeps across the CRT. Adjust
B4R14 (GAINY clockwise, increasing the gain of thes aALL loop,
until the trace dot begins to oscillate. Then, reduce the
gain slightly to eliminate the oscillations when a sharp
trace dot is obtained.

Set the 835924 to maximum leveled RF Output power by
returning the Power Meter range switch to the +5 dB
position. Observe the trace through the entire sweep to
ensure that no oscillations onccur. IF oscillatiens do oceur,
reduce the gain slightly by turning A4RLL (GAINY
counterciockwise.

On the 83504, press [INSTR PRESET STOP 45.0 GHzl to zet the
35924 to INTERMAL leveling.

#djust the Oscilloscope Channel & vertical zensitivity to
ootain the internzlly leveled swesp trace at center Soreen.
1f gscillations ars present, further reduoce the loop gain by
adjusting A4R1L (GAIN) countarclockwiss.

Feducs the 535924 RF Cutput power Dby rotating the SI5%24
POWER conptrol until teh 235924 POWER display reads -5 dibnm.
Obzsrve a full swesp. IFf ocscillations occur, reduce the 9310
further by adjusting A4R11 (GAIN) countercliochkwliss
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Faconnect the squipmsnt with the H486A Thermistor Mount and
the &daptsr connected to the Fower Zplitter as shown in
Figurse 5~33.

On the 83%50&, press [INSTR PRESET START 17.5 GHz STD? At
SHz Y.

gn the Oscilloscope, adjust the horizontasl position and
yertic®l position controls for 2 ztable display at mid
O EEN.

Ser the Power Meter RANGE switch to +B dBm. Mote ths Power
Mzter needle position.

fin the B3E924, press [(MTR1 ALC mode.
Be the 23IE06&, press [SWEER TIME 100 SECT.

1# necessary, adjust the oulput power with the 838224 frant
panel POWER control to position the Power Meter nssdle to
the same reading noted in.step i6. Then, decrease the Power
Mgter range switch by three © dB steps 1o -410 dB. This
attenuates the output power Dy 15 dB which causes the BIL92A
output power to be near the low end of 1ts power range
{approximately -5 d4BEmd. :

Observe the trace dot as it sweeps ACrosSs the CRT. If
oscillations occur, reduce the gain by adjusting A4R11
(GAINY counterclockuwise.

et the B3I5924 to maximum leveled RF Qutput power by
returning the Fower Meter range switch to the +5 dB
pogition. Observe the trace through the entire sweep 10
sreure that no oscillations occur with the BZE%24 at maximum
power . If cscillations do accur, further reduce the gzin
slightly by turning A4RLL (GAIND counterclockuise.

G the 83504, press [INSTR PRESET START 17.8 GHzl to set
the 825524 to INTERMNAL leveling.

g just the Oscilloscope Channel & vartical sernzitivity to
obtain the internally leveled swesp trace at Center =Creen.
1§ mpzciliations are present, further ragure the loop galn by
adivsting A4R1L (GATHND counterciockwise.

Feduce the 835724 RF Jutput power bu rotating the SIZLPEA
POWER control until the 235%2p POUER dizplay reads -% dbm.
Chesprve & Full sweep. IFf oscilliatlons ocour, reduce the gain
further by adjusting A4RL1 {C&4TINY counterclockwiss
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C-25.  POMER SHWEEP
REFERENCE:
Parformance Test: 33504 Parzagraph 4-1i4.
SZervyice Bheset: AL
DESCRIPTION:
4 10 dB/sweep power sweep mode 1s selected and the rasuliant iz
dizplayed on the 87550 Swept Amplitude Analyzer. Qutput of the
oower swWweep circuit is adjusted for the corrsct sweep.
EGUIPMENT:
Swept Amplitude Analyzer . . . . . . . ..o HF 7550
Lizplay Mainframe e T HF 1807R
Detector . . e e e e e e - HP 1145648
10 d8 ﬁt?enuatur e e e e e N91nschel Model M%-10
Sweaep Oscillater . . . .« - . . . - . o ... HF 83B0a
FROCEDURE:
HOTE
4lLC pain adiustments {(paraqgraph 5“37)
must be checked before power sweep
adiustment ars made.
NOTE
Thiz procedyre reguires that A351 13 281
tg the factoru—-s=t position (Table 5-6),
and at the BIE0A Sweep Oseiliator. £7.8
kMz squars wave modulation 1= sslecied.
{. Connect equipment as shown in Figure 5-36. On the 83504,

i}

N

nress [INSTR PRESET T MODI. Allow the equipment 10 warm up
far 1 hour )

On the 83B0A, press [SHIFT ClI.

fn the 535%24, press [POWER LEVELI. Then, on the B35Ia,
-

press [0 d4dBmi.

On the SI5%2A, press [POWER SWEERI. Then, on the B3LE0A,
press [19 4BI.

While obzerving the B7S5C display of the RF output, adiuvst
AEREDR (PUSEY for & powsr level change across the display of



10 dE (10dB/eweep). Refsr to Figure 5-37 for the adjustasnt
location.
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S-2%9. POWER METER LEVELIMG CALIBRATION

NOTE

Complete adijustment of the leveling locop
for Power Meter lsveling recvires
goeveral procedures to be performed in
the order nrescribed from Paragraph 5-¢8
through S—-2%, then B-306. Deviation from
this routine may cause imoroper leveling
and/or power variation problems.

REFERENCE:

#3504s Paragraph 4-14.

DESCRIPTION:

Power Meter leveling gain potentiom=ter A4R% (FM) calibrates
loop gain to full-scale deflection of the leveling meter.

EQUIPMENT:
Power Meters . . . . . . . . . ..o HF 4328 and HP 4384
Thermistor Mount Ce e e e e e e e e e HP B847Ba
Power Sensor . . . . .. . o0 e e e e e e e e HF 24254
Fower Splitter . . . . . o o o . . L . .- HE 14454674
Sweep Oscillater . . . . . . . . . . . . HP 8350aA
PROCEDURE:

1. Connect equipment as shown in Figure $-38 . On the 83504,
press [INSTR PRESET CW] and select a frequency at midband.
Set the RF power level to -2 dBm, as indicated on the B3L592A
POWER display. Allow the equipment to warm up for 1 hour.

Select the O dF range on the HP 432R Fower Meter . Both

2.
meteres zhould read approximately -8 dBm. Note the insertion
legs through the Power Splitter (typically & dB).

Z. 0On the 935924, press [MTR LEVELIMNG] and adjust the [CaALI
potentiometer to reset the 4324 to the same power measyrad
in step 1.

4. Increase the 335924 power level until the 4224 power metar

reaches full scale deflection (B35724 RF output =squals
approximately +6 4Bm). Adjust A4RF (FM) until the 436/ FPowsr
Meter indication iz egqual to the B35%2a POWER display minusg
the powep zplittsr insertion loss noted in step 1



(53

{approximately & dB}. Refer to Figure 5-31 for the
adjustment location.

4lternately set the BIEF2A POWER 1o -2 dBm (and adjust the
8I592a [CAL] control) then set the B3G%eA FOWER o +4& dBEm
{and adjust A4RY (FM) control) to obtain best compromize
{where further adjustment af each is unnecessary).
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S-30. FEM DRIVER

REFERENCE:

Ferformance Test: 83504 Paragraph 4-20
Service Shest: AS

DESCRIPTION:

The FM Driver high frequency offset is adjusted for zsro valt
drive with no FM modulation applisd. & delay-line diszcriminator
iz uzed tp detect and Hisplay FM modulzation on an oscillozcope.
Adijustments are for best overall freguency response from DO to
19 MHMz. Campliance to a supplemental characteristic af +3 dB FM
flatness is checked between DU and =z MHz.

EQUIPMENT:
Digital Voltmeter {(DVM) O HP 34554
Oscilloscope . . . o o« o e e e a e e ea e HE 17404
Function Generator . . . . . L - . .. o e . HF 23124
Delay Line Discriminater . . . o - o . - - See Figure 1-3
Freguency Counter e e e HF E343A
bL Power Subply e e e e e e e e e HF L2134
Sweep Oscillater . . . . . . . . . o .o .. HP B3E04A

PROCELURE:

NOTE

Turn AC power OFF when removing or
installiing PC boards.

NDTE
This procedurs reguirss that ndSi iz zat
tn the factory—-set position frefer 1o
Table B-61.

il

Fr Offzer

1.

ma

Connect the eguipment as shown in Figure B-%0. Connect the
Freguency Counter to the 833%24 RF Output connector. Do not
~onnect the Fower Supply or Function Generator to the 33504
rear panel FM INFUT connector yat. f4llow the eguipment 1o
warm up for 1 hour.

snnsct the DYM betwsen ABTFRE and A4BTP7 (HIGH FREG FM RET?.
Refer to Figure B-4&l for agjustment procsdurs locations.
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Ad just AERLY (FWY . for a DVM reading af 0,006 + §.001
Ydeo. .

Iizconnect the DUM and set the equipment controls as

follows:

350# SWEEP neCIlLATOR

G FREQUENCY . T T I GHz
FREGUENCY Sweep Haée . e Press SHIFT CW {(swept CU)
Ol OUERNTIER . . . o o e e e e e e e e e e e e On
SWEEP TRIGGER U U INT
BE OBLANKE . L L ... o S OFF

BIEPe4 RF PLUG-IH

POWER LEVEL T T +14 dbm
CW FILTER L R OFF
aLC MODE . . ' e e e e e e e e e e e INT

Configuration swltch AZSE on Digital Interface board
(Table 5-&) et as follows:

Switch Mo,

2
£
Al

Eas 10

41516 7] 8
8

4
Position 1 gila RS

Pasitions: 1=0pen; O=Closed; %=Dont’t care
¥ *'0¢' if no Option 0982; 477 if Option G602 installed.

NOTE

The A3G64 switch positigns select the
BACo2f code, maximum RF power at
power-up, —28 MHz/M FM sensitivity,
cross-opyer roupled FM modulation (AC
caupledi, and Qg_lon i0g code (if
installed) . ’

23124 FUNCTIOM GENERATOR

P T T i HMHz

FREGQUENCY e e e e e e e e 10 (i0WHzZY
FUMCTION . .« . - . . o . .- . Sine Have
pamplitude e e e e e e e geT ﬁquUt for 108 mY p-p

as dizplayed on Oscillescope
with B0 Ohm inpux

17408 O5CILLOBCOFE

MODE

Tx
|;
e ]



CHAaMKHEL A . e e e e e e e e e e e e e S0 Ohme

CHANNEL & Y/DIV . . . . . . . . . . . . . . 0.0Z {CAL)
CHEMMEL B INPUT . . o s o . ... ... . .. D
CHANMEL B U/DIV . o o 1

Freguency Responce

4.

o

2]

Connect the Frequency Counter to the B3E$2A RF OUTPUT.

‘Connsct a +1 Vdeo power supply to the 2350A rear papel FM

INFUT. & shift in frequency of approximately -20 MHz should
sccur on the Frequency Counter when +1 Vdc is applied. {This
shows correct FM modulatien sensitivity.) Conmnect the Delay
Lins Discrimimator to. the EI5924 KF OUTPUT znd connsct the
Function Generator to the 83504 rear panel FM OINPUT
connector.

gdjust the 23504 [ClW FREGUENCYD and [CW VERNIERI for a
waveform at the center of the oscilloscope CRT. Adjust the
sscilloscope Channmel & “'CAL’’ contral for a trace 4 -
divisions high centered on the CRT.

Manually sweep the Function Generator freguency from DL to
100 kHz. Selsct resistor ASRIL so0 that the amplitude of the
CRT waveforms at Function Generator freguencies of 100 Hz
and 100 KkHz are the same +0.2 divisions on CRT. Refer 1o
Figure 5-% for ABR3Y location. Refer to Table &5-2 for the
allowable range of values for ABR3L.

Manually sweep the Function Generator frequency from IC te
16 MHz. Adjust ABCL4 (LD)Y and ABR7S (HI) controls 1o osbhtain
the most constant overall response from DC to 14 MHz. Repeat
this step several times.

Check that the +3 dB FM flatness supplemental
chararteriztic is met between DC and 2 MHz as follows.
Marually sweep the Function Generator frequency betwsen Bl
and 2 MHz. On the ocscillescope, note the maximum and minimum
response points as shown in Figure $-%#3, Maximum point
(+3dB} can be up to 5.6 divisions, and minimum point (-3 dEB}
ran be down to 2.8 divisionsg.

T the FM flatness supplemental characteristic in step 10
above is not met, repeat step S and § above and make
compromise adjustments in the DO to 2 MHz range 10 mest the
requiraments.

Reset the 4324 Configuration switch to the desired
position. Refer to Figure bB-6.
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