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CERTIFICATION

Hewlett-Packard ComparyfEertifis-Fhat shis product met its published specifications at the time of
.| Shipment from the ‘factory! ‘Hewlett-Packard further certifies that iis calibration measurements are
'l stracenbie:to “the. United!States Notivhal Bureau of Standards, to the extent allowed by the Bureau'’s
rcedibration  facility, tand-to  the cdlibration’ facilities of other International Standards Organization
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.+ ThigaHewlétt-Pac productlis warranted against defects in material and workmanship

:formacperiod- wf one year from-ddte-ofshigment, During the warranty petiod, Hewlett-Packard Com-
pany will, at its option, either repair or repiace products which prove to be defective.

For warranty semceor tepair/thi& product must be retumed to a service facility designated by HP,
Buyer shall prepgﬁsﬁi_ﬁ@i;&g‘*bﬁﬁﬁé’s‘%ﬁb HP.and HP shall pay shipping charges to return the product to
hall“pay all shipping charges, duties, and taxes for products returned to HP
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Buyer. However, Buyer s
+ ‘fromianether country. ™
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s HPswarsants that itesoftwate dhid. Armware designated by HP for use with an instrument will execute
its programming instructions wien properly installed on that instrument. HP does not warrant that the
= e'apematjmmof_;;thé instruptent, or s;;ftm?&feijm”ﬁﬁrmware will be uninterrupted or error free.
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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. : B T
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MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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| THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
1 SHALL NOT BE LIABLE. FOR-ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
i QUENTIAL DAMAGES, WHETHER-BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
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Product maintenance agreements.and ather customer dassistance agreements are available for Hewliett-
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SAFETY CONSIDERATlONS

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. i

SAFETY SYMBOLS

& Instruction manual symbol: the

product will be marked with thxs

symbo! when it is necessary for

the user to refer to the instruc-

tion manual (refer to Table of
Contents).

Indicates hazardous véi,taées. !

Indicates earth (ground) terminal.

SR

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

WARNING

CAUTION § hazard. It calls attention to an

operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage 1o or destiuce
tion of part or all of the product.
Do not proceed bevond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

The CAUTION sign denotes a

Ty
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T
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. Tlus 45 a. Safmfy Claslssa ;gmduct K(pmviﬁ’ed:@uth a

protectivesearthing. 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 ‘preduct:must: be made: mbpaméhve.

eeured agamst By uninte,nded gpezrat;on

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

available main power sourge per.the input power.

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

1f 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«
Sonal Mppps Ty s

-

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, t&s1, adjust, and service the
Mewlett-Packard Model 83592A RF Plug=—in. Figure 1-1 shows the
Model BIEFZA. ‘ ‘

1-2. Thiz manual is divided into eight major sections which o

provide ths following information: C ol o

2. SECTION I, GENERAL INFORMATION, includes a brief’ g
description of the instrument, zafety cong s tions oo
gpecifications, supplemental characterisgti dnsirumeEnt : ﬁ
identification, options available, accessories. available, Cd
and & list of recommended test equipment, L Do

b, SECTION I, INSTALLATION, provides informa
initial inspection, preparation for use; 81
shipmant. ' P

‘and

c. BECTION IIT1, CPERATION, explains the frequency resolution
characteristics of the RF plug—in in CW ard swepl
frequency modes. Operating instructions include FM switch
parameter settings, and crystal and powen meter leveling }
instructions. & descriptien of front and. rear ‘ganel
featuyres and plug-in error codes is also giwen.

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

113

SECTION o, ADJUBTMENTE, presents procedurgs required 1o ' ;f
properly adjust and align the Model 835926 RF Plug-in -
after repair.

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

g. GSECTION VII, MANUAL BACKDATING CHANGES, provides ' 5;
backdating information required to make thiz manval
compatible with earlier shipment configurations.

h. CSECTION VIIT,  SERVICE, Frovides &A gverall instrument :
hlock diagram with troubleshooting and repalir procedures. b
Each aszzembly within the instrument _is COMEREH OIS, v v wpmu o riemed
zeparate Service Shest which contains a-cipcuil I

S
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description, schematic diagram, component location
diagramy and - troubla2shooting information 1o aid in the
proper, maintenance of the instrument.

£44f :$Q§p ;éédwéth thie manuval is an Operating Information
Supplément. Thie is simply a3 copy of the first threes sectionsg

of thesmapual-mwhich should be kept with the instrument for
use by the ipstrument operator.

1~ . On-the.front -cover of this manual is a *‘“Microfiche’’
part oumbér. .This number may be used 3o order 10=- by
tS-céntinéter ¢4-:by é-inch) microfilm transparencies of fthe
manual. Each microfiche contains up to 63 photo duplicates of
the ‘hanudl pagsgs.. The microfiche package aleo includes the
.latagxiﬁanuaffChanges gheet azs well ag 31l pertinent Service
Materr: c :

1-&.:*Refer.any questions regarding this manusl, the Manual
Changessshegt, or the instrument to the neares? Hp
Salés/Service  Dffice. Always identify the instrument by model
number; - complete .mane, and complete serial number in all
carrespsndence.s Refer to the inside rear cover of this manuzal
cfor & worldwide listing of HF Sales/Service Offices. :

4 =777~ SPECIFICATIONS

1-8. Listed -in Table 1-i are the specificationz for the
Model BI592A RF FPlug-in. These specificationz are the
performarce standards, or limits, against whicgh the
instrument may be tested. Table 1-Z lists the RF FPlug=-in
supplémental performance characteristics. Supplemental
performance characteristics are not specifications but are
typical charactgristics included as additional information
far the user. . o

{-9. SAFETY CONSTDERATIONS

{-10. This product has been manufactured and teszted in
acrordance with interpnational safety standards. Before
gperation, ‘this.product and related documentation must be
reviswerd. for familiarization with safety markings and
instructions. A complete listing of Safety Considerztions
precedes Ssction I of this manual.

i-11. I&STRUMENT% COVERED BY MAMUAL

1-12. HAttached %o “tHE rear panel of the instrument is &

serial number plate. Altypical serial number plate iz ehown
in Figure 1-2. The serial number ie in two parts. The first
four digits follwed by a letter comprise the sesrial number

www.valuetronics.com
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prefix. The lazt five digits form the sequential zuffix that
is unique to =ach inztrument. The content of “thig rmaneal sk O
applies directly to instruments having the same” serial’ number
prefix as those liszted on the title page GF th1a mmnual under
SERIAL NUMBER. , : R A
1-1Z. Anr 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 indicates that the
inztrument is different from those documented in:-this - -mangal .
The manual for the instrument is then supplied with & Manwal -
Changes supplement that contains information whlch decumemﬁs;-ﬁg
the differ=ances, :

1-14. In addition to change information, the’ Manual Changmd PN
supplement contains information for correcting ‘grrars in. thw,
manyal. To keep this manval as current as pos Slblé,“ ' :
Hewlett—Packard recommends that you periodically’ ‘requests the Sl
latest Manval Changes supplement. The supplemsnt: “Forsthis g
manual is keyed to the manual’s print date and’ pakt ﬁUmbEP;fw
both of which appear on the title page. Complimentary copisss
of the Manual Changes supplement are availableuon reques@:a~
from Hewlett-Fackard. .

1-15. For information concerning a serial numbﬁn pré?lejhafi;;
iz not listed on the title page or in the Mamual: Chanqec-
Suypplement, contact your nearest Hewlett- Packard‘ ; :
Sales/Service Office. S

SEBIAL NUMBER
Ptwiel s et

PREFIX  SUFFIX
e )

SER 1839A 00285

Figure 1-2. Typical Serial Number Plate . S

www.valuetronics.com



Table 1~4. Specifivations for Hodel 835924
Instalied in Hode! EI584 (page i of %)

FREQUENCY‘

Range: .01 1o 20.0 Ghz

Frequency PBands (BHz) Al te 2.4 2.4 t0 7.0 7.0 10 135 13.5 to 280 0% 10 2000
dccuraty
(B35 45 0)

o 2
C¥ Ydade +5 HHz 5 HHz +10 HHz +HS KH2 e
ALY Siesp fiodes HE Wr— 529 Wz 35 HH 30 HHz 150 Wiz
(Guemp 'tide YiB ms) -

Sl : * 2
Freguency flarkers +15 HHz .57 +20 MHz £.5% 425 MHz +.5% 430 WHz +£.5% 59 HHz +.5%
{Suepp tise 2100 ws) of sweep of sueep of sueep of sueep of swesp

. width width uidth width widih
Stability
With 10% Line Valtage Change +54 kH1 +50 ¥Hr +500 kHz +150 khz +150 ¥Hz
¥ith 10 dB Power Level Chasge £201 kHz +200 kHz THABE RHr 0 ERBE kMY HRRORHT T
With 3:4 Load B4R ' +i00 KMz +400 iz £200 ¥z 300 ki +300 kHa
With Time (In s 40 winute (4108 ke {4188 WHz (4200 kH: (4300 &Hz (4300 ki

pariod after ane hour warmup)

Residual FH, Peak (8 2 (3 U5 Rz (45 W1 - —
(40 kHz Bandwidth)
(LW Mede with LW Filter)

www.valuetronics.com
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Tsple L-i. Specifications for ¥edel BISFZA
Jnstalled in 93504 (page 2 #f B)

Frequency Rangs (BH2) 0.6L ts 2.4 2.4t 7.0 7.0t 415 11.5 15 1B.6 3.5 te 20.0 01 to 186 8
Harinmun t@uelede%ttb +8 din +50 dBn +14 dBn +10 43n +8 dBus +14 dBn
Batput Fawer {25°0)
With Oprien 002 +i0 dba +§.5 dbm 3 dBx +7 dBm 43 dBn +7 dn
Fower Lovel {+1.5 4B (413 4B (£33 04E {#5.4 ¢8 {#1.4 4B (£4.5 dE
feoyrary 1% . ‘
{Internally Leveled)
With Gptien a2 (417 4B (4.5 d8 {+1.5 48 (i .6 dE {486 B {£1.7 dB
{at § dF attenvator step)
Calibpated Range i% 4B 15 48 1S 48 i5 4B {3 48 1% 6B
With Dotion 02 82 4B 82 di 82 4B - 82 dB 80 4B 82 4B
Attenvatar becuracy (+ B referenced fron the 0 ¢§ setting?
Freguency httenuator setting (dB3
Range (GHz) i 3 4 st 81 78
01 - i2.4 66 3.7 3.9 1.8 2.0 2.2 23
{z.4-18.6 87 0§ 1.2 2.9 2.3 25 2.8
i8.0 -~ 20.0 0.9 1.5 25 3.9 1.2 33 3.5
Pouer Variatien
{3t zpecifiad Haxinum Leveled Pouer or below)
: Freavency Bands 16Hz) By te 2.4 2.4 43 7.0 7.0 te §3.5 13,5 1o 20 s 28
..
Internally Leveled +0.9 dB +9.7 4B +0.7 48 .58 dB +0.9 di
Externally Leueled7
Nesstive Crystal Jetector® 19,2 48 +0.2 dB 6.2 48 +0.3 4B +0.2 48
(Sueep tine MO0 wsl
Pauar seter + 3 4% +8.2 A% IEE oA e sy sm

www.valuetronics.com
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Table i~1. Sperifications for Hodel 235924
Instalied in Hedel 83504 (Page 3 of )

FOMER_ CUTPUT (CONT'DS

Freguency Bands (GHz) Bf 1o 2.4 2.4 t0 7.6 7.8 to §3.% i3.% to 20.8 9.04 1o 20,0

Residual AN ip 180 kHy Bandwidth 1h6 4B 150 48 150 4B - 156 4B ¥50 dR
(in 4k belew carrier and at .
specified matimin izvelsd pover?

Spurieys Sionals at specified
mayisum leveled power

Harwonics {in dB bElow carrier) 325 dB ¥2% dB y254B 325 4B 125 dB
Non~Harwmonics 325 dB ¥a0 4B 150 4B Y58 dE 2% 4B
Qutput YEWR (imternally leveled) {1.% 8.9 1.7 (4.9 (.9

With Optisn 082 ] 2.4 g (2.1 2.4 A2

Power Sueeg+o
Calibrated Range! ) 454B {13 4B above 18.6 GHD)

www.valuetronics.com



Table f-1. Specifizatiens for Model #35924
instailed in Hedel 23504 (Page 4 of 5}

HODULATION'

sl L

External AW

Kaxinum Inputs (5 ¥

Iaternal ak

Satectable (by internal jusper in BIS8A} to L kHz or 27.8 kHz square wave wodulatign. The 27,8 kHz modvlation oo
allows speration with HP S7584/8/C Buept Anplitude Analyzer, .

Or/04F Ratio: 130 4B below specified naxinum lsveled pouer
Spungtry:.  40/68
External FM

R E

Harimye Deviations for Hadvlation Fraquencies:

Eross fver Coupled Direct Coopled
IC to 440 Hz: 75 Mz © 412 Mz
100 Hz 10 £ HHz: ‘ + 7 HHz 7 HHz
i MHz to 2 HHz: ’ 5 HHz . +5 Mty B
2 HHz 1o 18 MH2 + iz ‘ +1 WHz )

www.valuetronics.com



table i~4. Bpecifications for ¥edel BISI2A
Instailed in Hedel BISHA (Page 5 of 3

GEMERA BPEEIFIC#TIENQ
Kininua Sweep Time (ever full band): 25 ms
Hiniswn Sweep Time {Over single band}: 1§ mg
Band Switch Peints: Interna) band switch poiats at approximately 2.4 GHz, 7.0 GHz, and 13.5 GHz

RF Butput Connector: Type N Fenmale

i Unless otherwise noted, ail spscifications are at the RF OUTPUT connecter and at 87 e 55°C.

2 hccuracy when galibrated with the FREQ CAL adjestment.

1 For tesperatures greater than %, maximun leveled output power typically deqrades .3 dB/ST.
4 When RF Outpyt is peaked with PEAK comtrol.

5 0.5 4B lower for Option 154,

& Attenuator switch peints are every 10 4B starting at =5 dBe indicatved pouer.

7 Discontinuity at 2.4 GHz bandswitch point is typically {0.25 dB.

§ Excludes ceupler and detecter variatien. Crystal detector owipst shoeld be betuean «i07 sV and ~200 ¥ at
specifiad maxisun leveled pouer. :

§  Gss HP Hadel 4328/B/C Power Keter. Gweep time 450 seconds; typicelly 15 seCends/BHz but net (10 secends
18 Pewer Sueep and Slope Compenszation total must net exceed 1% 4B (43 dB ahove 18,56 GHz),

4f with Optisn 002, in power sweep or slope functions, pawer can etcesd attenvator step by 5 dB (3 dB abeve 18.4
BHz ).

17 Includes powar level waristions.

www.valuetronics.com &



Tasble -2, Supplerental Perforsance Characteristics for Hoedel B35928

Instailed in Model 83508 (1 of 4}

HoTE

Values ip this table are not sseeificatiens, bui are typical characteristics igclpded for

gaer information.

FREQUENCY CHARAC?ERESTISS!
Frequency Bands {GHz)

fooyracy

CH Hode Typically:
Haneal Sweep:

A1l Sweep Hodes:
{Sweep tima 10 ns to 100 ns)

Sveep Hode Liaaeri1;§

Stahiiirv with Tewppraturse:

www.valuetronics.com

{EVE 250} .

A1 ts 2.4

2 W
{45 Hihz

{15 HHz

(42 Mz

+208 kHLPT

2.4 10 7.8

<2 Iz
{30 HHe

L Wz

{42 Wz

+200 kHz/T

7.8 te 13,5 135 to 20.0 6.0f to 20.¢

3 Wy 14 Hi

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

+480 KH2/C  +HR0 ¥Hz/T +600 kHz/%C



Table 1-2. Supplesental Perfermance Mharacteristics for Hedel BISYZA
tnstallad in Medel 83504 (2 of &)

GUTPUT SHARACTERISTICS'
Pauer Outowt

pesolution {Displayedt: 0.1 d3

Resolutien (Pawer): Typically 0,81 d3
Stability with Tewperature (a1 Specified Maxinup Levelad Power}: +0.1 dB/4C

fouar Variaztion
{at specified Haxinen Laveled Power sr below}

[
Externally levelad with Negative Crystal Detecter: +4.25 dB
{(Guesp tise 10 ns 1o 18D ms)

Frequency Bands (EHz) A1 1o 2.4 2.4t 7.0 7.0 0 43.5 13,5 ts 206 0 te 2000

Spurioys Bigpals
{in B beiow carrier and a1

specified naxisen levelpd power

Harnonics and Subharaonics: ¥3% ¢B Y40 dB 135 ¥I5 Y35

Mor Marmenits Typically 40 dB 55 48 S5 4B Y55 4B 40 4B

Iapedange: 50 Ohms
t ’ ] -

Paver Susen

acceracy (Iacleding Linearityd: Typically 1.5 dB
Respiution (Displayed): §.1 dB

MWL}

Linearity: Typically (9.2 dF

Calibrated Ranqég Up to § B/BHz; wp to 15 dF fer fyll sweep range

Regpletion (Displayed): 0.04 dB/GH:

www.valuetronics.com



Tabla -2, Supplerental Performance Characteristics for Model BI5%24
Ingtalled in Model B350A (3 of 4)

H
HADULATION CHARACTERISTICS

Etternal AN

Frequepcy Respense: Typically 180 Mz

Inpet Impedance: Approximately L0k Obe

Ranga of Amplitede Centrods Typically 45 dB

Sensitivity: Typically & dB/V

Bulse o
TTL compatible: Legic high = RF e, Lﬁgic low = §F off
7.0 to 20.8 GHz: Squarewave medelation uwp to 30 kHz

b3 te 7.9 GHz:
ﬁise/F;ll T@ﬁe: Typically 40 as

Binimen Pulse Width:
leveled: Typically 1 ws
nleveled Powar level set to +3% dBa: Typically 100 ns
L Freauency Reéponae (0 to 2 Mehz): Typigaily +3 4B
‘Gensitivity {Switch selectable)
Typically -20 /Y (FH fode)

Typically -6 ¥Hz/V (Phase-lack Hede)

Ingst Impedance: 200% Ohns neninal

www.valuetronics.com



Table 1-2. BGupplemental Performance Characteristics for Model 835924
tnstalled in ¥ede) 83504 (2 of 4)

GEMERAL, CHARACTERESTICSE _
Frequency Reference Outpui: 1 U/GHz +25 s {0.81 to 19 GHI} rear panal END output.
Auxiliary Ouipst: Rear Panel 2% tg 7 Chr fundanental sscillator svtput, nominaily 0 dBu.

Yeignte Net 6.0 kg (13.2 14.}, Shipping 9.2 kg {20 k.3

{ Unless otherwise noted, all characteristics are a1 the RF OUTPUT connector and at 18 55,

=

fccuracy when calibrated with the FREQ CAL adjustwent.
7 With respect to the SUEEP Ut veltage.
4 Pouer Swesp and Slope Compensation nust not excesd 55 dB (43 ¢B avove 8.6 3 MR

S With Oprim 802, in pounr sveep or slope fenctions, power ram axroad attenvater step by 5 dP (3 4B above 18.6
GH2).

6 Excludes cewpler and detector variatien. Crystal detectos autput ghould be hetwesn -0 ay and -200 eV at
specified mavinea leveled power.

www.valuetronics.com



i-i6. DESCRIPTION

1{-17.  The Model B35%24 iz an RF plug-in which hasz been

designed for uze with the Model 8IL0A Sweep Uscillator. The
Model S25%24 covers the freguency range of 0.01 to 20.10 Gz
in four bands. & YIG oscillator is ussd as the tunable RF
frequency source for all bands. The lowest band (Band §) ucses
a fixed 3.8 0OHz oscillator which is mixed with the YIG

nscillator to generate 3 0.1 to 2.4 GHz RF cutput. The YIG
szcillator fundamental freguency is used for Band 1 (2.3 to
% 0 GHz3. A& YIG Tuned Multiplier (YTM) i3 vsed to multiply
the YIG oscillator frequency for Bands 2 and 3 (6.7 to 13.5
GHz anmd 13.4 to 20.0 GHz).

{-1%. Model B3I5924 front panel functional conitrols,
pushbuttens, and the Rotary Pulse Generator (RFGY, are
monitored by the Model 83B0A via the RF plug=-in interface
circuits. The Model 8350A generates a tuning voltage
according to the mode of operation (CHW, START/STOF, CF/AF).
This eignal is scaled and offzet by the plug=~in to prowvide =
yoltage ramp (in swept modes) proportional to the YIG
szcillator frequency. The Model 83IEP2A tuning cirguits accept
the tuning ramp output from the Model B350A and copvert it 190
a2 current which drives the YIG oscillator tuning coil.

i-1%_  The Model 835924 offers a maximum leveled RF cutput
power of +i0 dBm. Internal (INT}, External (EXTY, and Power
Meter {(MTR) leveling is avallable as selected bu the front
panel pughbuttons. A front panel EXTA/AMTR aLC input connectaor
and gain control (CAL) are provided to use with zn externsl
leveling loop. A front panel LED indicates whan the RF output
becomes unieveled. The RF output level is controlled by the
Model B35924 RPL, the Model 83504 data entry cantrole (keypad
ang step keys), or through HP-IB control via the Model B320A.

1-20. A power sweep function allows the RF output power to
be swept at least 10 dB during CW mode or swept frequency
nodes. Power sweep is selected by the frent pzanel FOWER ZSUWEEF
pushbutton. Slope compensation control is alse available by
gelecting the SLOFE pushbutton and rotating the Model B3B%zZ4A
PG or manipulating the Model B83B0A data entry contrals. The
power sweep function and slope compengation may both be

celected and modified through HP-IB control via the Model
B3S04A,

1-%4. The RF output may be internally or externally
amplitude modulated, or externally freguency modulated.
Internal squars wave medulation freguency iz selectable by =
Model 83504 internzl jumper to be =ither L kMz or 27.3 kHz

www.valuetronics.com



(for use with the Model E7SE Swept Amplitude &nalyzer). Reaar
pangl BMC connectors accept an external AM or FM frequency.
FM coupling {direct coupled or cross—owver} and sensitivity i=
selected by an internal configuration switch in the Model
B35924. Refer to Section III Operation of this manuval for

detailed infoarmation on the configuration switch.

1-22. & rear panel 1V/GHz signal corresponds t¢ the RF
output frequency. This ocutput voltage may by uvsed as &
reference for pretuning sxternal equipment in phzse locking
applicatiens. (The Model B410B/8411ia Metwork Analyzer
ytilizes this output in such a configuration.?

1-2%. The RF output may be turned off by the RF ON/OFF
pushbutten. RF powsr ON iz indicated by the LED in ths center
of the pushbutton. Additionally, in CW mode, the CW FILTER,
when zelectied, 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
ewception of the FREG CAL and EXT/MTR ALC CAL adjustments,
may be zet or altersd by computer control via the HP-IB bus
connection on the Model B350A.

1-24, QFTIONS

1-25. QOptien 002, 70 dB fttenuatonr

1-246. DOptien 002 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 cutput power to the indicated
isvel. The continuously variable power level function
pperates as in a standard instrument with the data entry
controls.

i-27%. UOption 004, Rear Panel RBF fOutput

1-28. ”ﬁptien 004 instruments have thse Type N RF output
conrector and the BMC EXT/MTR ALC input conpector on the rear
panel instead of the front panel.

1-29 Ootion 005, APC--7 FF Qutput Conpecior

1-30. Optien 005 instrumentz have an APC--7 RF Output
connheEstor .

1-21 . EQUIFMENT REGUIRED BUT MOT SUPPLIED

" 4-22.  Tp mave a complete operating sweep oscillstor unit,
the Model B35%24 RF plug-in must be installisd in 3 Model
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3504 Sweep DOscillator. Refer to Zection II Insgtzllation in
this manual for a detailed description of RF plug-in
installation. '

1~33. EGUIPMENT aVaILABLE

1-34. Service pccessories

4-25 & Service Accessory Kit (HP Part Nomber GEIS0~-&00Z0)
iz available for servicing the Model B835%2A RF plug-in and
the Modsl 83504 Sweep Oscillator. HP Part Mumberz for the
individuzl pieces of the kit are provided in Table t-3. The
accessory kit includes:

@ Two 44-pin printed circuit board extenders. These boards
have keyed slote which allow them 1o be peed in =ach of
the keyed pc beard receptacles in the Model 83%5%2, and in
the Model B8350A as well.

® on RF Plug-in extender cable set that provides all
electrical connections when the RF Flug-in is removed
from the swesp oscillater. The RF Plug-in Interface
connector (P2) and the Power Supply Interface connector
{F1) are =xtended by zeparate cables.

@ Ore Hex Balldriver for use in Model 83504 front panel
repairs.

@ One i6-pin and one 20-pin I.C. Test Clip for probing
integrated circuilts. .

1-34. & listing of service accessories available including
service cables, wrenches, adapters, and extender boards is
niven in Table i-3.

1-37. Model B410E/84114 Networl Analyzer

1-28 The Mpdel 33506 Sweep Oscillator, with the Model
£3I5924 RF Plug-in installed, is compatible with the HF Model
24108 Metwork f@nalyzer system. The combination of the Model
244108 Network Analyzer, the Model S411A4 Frequency Converter,
and an appropriate display plug-in forms a nhazemeter and a
ratiometer for direct phase and amplitude ratio mEaguremsn?t
on RF voltages. These measursments can be made on zingle
frequencies and on swept frequencies from 140 MHz to 18 GHz.
The Model B83I50&/83592Z4 combination is rapable of operation
ouer thiz full frequency ranae. The Model 8410B has an
sutn-Freguency range mode which gives it the capzbility cf
automatically tracking the Model 83504 Sweep Oscillator over
nctzve and multi-octzve freguency bands., Tus interconnections
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to the Model 83504 are necessary to snsure that the Model
54108 will phase lock properly. The Model B410B Source
Control Cable {HF 08440-40146) connects the Model 824108 rear
panel SOURCE CONTROL connector to the Model 832804 rear panel
PROGRAMMING CONMECTOR. Additionally, the Model 38924 EF
Plug-in rear panel 1V/GHz output connects to the Model S4140E
rear panel FREG REF INPUT. The Model S8410B Source Control
Cable connector pins and signals are illustrated in the Model
B350A Sweep DUscillator QOperating and Bervice Manual.

1-32. Model B75% Freguency Fesponse Test Set
1-40. The Model 83%0A Swesp Dscillator with thes Model BIEPZA
RF Plug-in installed is compatible with the Model O9LE
Freguency Response Test 3et for broadband swept scalar
measurements,. The Model 23804 provides internal E7.8 kHz

Cgguare wave amplitude modulation of the RF output,
eliminating unnecessary cable connections to the Model BYEE
or the use of an external modulater. The Model 8I%BIA can also
produce alternate sweeps through use of the ALT n function
which works in conjunction with the channel switching
circuits in the Model 875%L. This permite Channel 1 on the
Model B7ESC to respond only to the Model B3B0A current state
and Channel 2 to the alternate state. & single cable (HP FPar:
Mumber B120-3474) connects betweesn the Model BILLA resr panel
ALT SWP INTERFALE connector and the Model 87BBC front pansl
ALT SWP INTERFACE connector.

1~-41. Ppwer Meters and Crystal Detectors

1-42. The RF output can be externally levelsd weing the HF
Model 432 Fower Meter or negative polarity ocutput crystal
detectors. Refer to Section III Operation of thisz manual for
detailed informaticn on leveling technigues that may be used
with the Model B3S5JA/RF Flug-in combination,

NOTE

The Model 4354 and 4344 Power Meters
should not be used in Model
Sitim/ Mode]l 8335%ZA external leveling

sUStEmE.

1-43, RECOMMEWNDEL TEST EQUIFMENT

i-44., Eguipment required for testing and adjusting ths
instrument is listed in Table 4-4. Other equipment may be
substituted if it meets or eycesds the critical
specifications indicated in the table.
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Table 1-3. Service Accessories Available

NAME HP PART NUMBER DESCRIPTION
44.pin printed circuit board extender 08350-60031* Extends printed circuit boards
RE Plug-in Extender Cables 08330-650G34* Extends RF Plug-in Interface connector {P2)
08350-600335* Extends RF Plug-in Power Supply Interface connector (P1)
Adjustment Tool 8830-0024 Fits miniature adjustment siot on potentiometers
Wrenches 08555-20097 5/167 slotted box/opén end
8710-0946 13/64” open end
Service Cables 8120-1578 18" coax with SMA (m) connectar on each end
8352560019 107 coax with SMB snap on (f) and SMA {m)
Adapters 12500777 Type N (f) to BNC {m)
. 12500082 Type N {m} to BNC {m)
1250-1404 Type N () to SMA (D
1250-1158 - SMA () 10 SMA ()
1250-0674 SMA () to SMB (m)
1250-0675 SMA (f) to SMC (m)
12500069 SMB snap on (m) 1o SMB snap on (m)
Hex Balldriver 8710-0523% Removes front panel hoid down plate hex screws in 83304
1C Test Clip 1400-0734% 16.pin IC test clip
140G0-0979% 20-pin IC test clip

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

Digital Voltmeter {(DUH)

Jerillescope

Oscilloscope Probe

Frequency Counter

Spectrym Analyzer

Swept fmplitude Analyrer

Bizplay Hainframe

Detector

Frequency Meter

Fupttion Generator

Table 1-4. GRecommended Test Equipment

Critical Soecifications

No substitute

Range: -5V to +B4V
Accuracy: +0.61%
Input Impedance: HAW Chms

Duzl Channel

Bandwidth: dc to &40-MH2

Vertical Sensitivity: (& aV/DIV
Horizental Sweep Rate: (0. 1wS/DIV
External Sweep Capability

:1 General Purpose Probe

Freguency Range: .01 to 20.0 Ghz
Input Impedance: 50 Ohms
Resolution: {1 MH:z

Freguency Range: 0.0% to 20.9 BHz
fesidual FM: {100 Wz

Capable of Transmission
Heasurenents,
Power Resclution: 40.25 dB

Compatible with B7E5C Swept Amplitude
Analyzer

Corpatidle with Swept Amplitude Analyzer
Frequency Range: 0.01 0 20.0 GH:z
Power Range -20 to +10 4B

Freguenty Accuracy: (0173
falibration Increments: (2 HHz

Frequency Range: 0.%5 to 4.0 GHz

4.0 1o 12.4 GHz
12.4 to 1B GHz

Frequency Rangs: 0.1 Hz to 10 MHz
Sinewave angd squarewave owiput
Output Level: 10Vp-p into 5C¢ Chms
Qutput Level Flatness:
{+3% from 10 Hz to 400 kHz
(e$0% From 4100 kHz to 10 HH:z
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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



Instrument
Fower Meter
- Thermistor Sensor
Thernistor Sensor
" adaptor

Power Heter
“ 1 Power Sepsor

‘Lrystal Detector

‘éttanuatﬂrT

Fower Splitter

Table 1-4. Recommended Test Equipﬁent

Critical Specifications

Power Range: -20 to +i0 dBEm
{No substitute wher used for externzl
power meter levaling},

frequency Range: §.94 to 18 GHz
Haximum SBR: {1.75

Frequency Range: 18 1o 20.0 GHz
Matinun SWR: 2.0 '

Waveguide to APC 3.5 (F)
{for vse with HP K4B6)

Power Range: i uil to 100 oW

Frequency Range: .01 to 20.8 G2

Fraguency Response: 0.81 to 20.0 GHz
Haiimum Input Fower: {00 mi

Frequency Range: 0.0% to 2 GHz
Maximum Input Power: +20. dBm
Atienvation:

20 dB #1.0.dB

10 dB +0.8 4B

& dB +0.5 4B

3 dB +6.5 dB

Frequency Ranges .01 to 20.0 GHz
Maximum Input Power: 1+20 ¢Bm
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fecommended Hade]l

HP 432A

HF BATHE

HP 446

HP K281l

HP 4364

HF BABEA

HF 84730

Jeinschel Hodel R9-20
Yeinschel Model H¥-16
Jeinschel Hodel H9-&
deinschel Model H9-3

Weinschal Hodel 15798

ze#

P8
P A

P LA



Instrument

Directional Coupler

Birectional Coupler

S Voltmeter

fir Line Extension
(2 required)

Step Attenuator

#djustable Short

DL Power Supply

56 Gha Termination

Delay Line Discriminator

FC Board Extender

2t dB
1p d3
& dB
3 4B

HP 9494F Optien G20
HE 849iE Dption (il
We 2494F Dption 00f
HE 5491F Option 003

Table i~4. Retommended Test Equipment

Critical Sperifications

Frequancy Range: 0.1 te 2.0 GHz
Nominal Cowpling: 120 dB

Maximum Coupling Variation: {+1 dB
Minimum Directivity: )32 dB

Froguency Range: 2.0 to 18 GHz
Mominal Coupling: 22 4B

Maximym Coupling Variation: 21 dB
Minimum Directivity: 26 dB

4B Range: -2B to -70 dBm
{0 dBn = 1 i into &80 ohns)

Frequency Range: 10 Hz to 1§ HHz
Accuracy: +8% of full scale

Impedance: b0 Ohms
Frequency Range: dc to 18 GHz

feflection Coefficient:
0,848 + 0,064 (times the frequency in GHI)

Frequency Range: dc to 18 GH:
Incremental Attenuation
g to0 70 dB in i 4B steps
Calibration Accuracy: 3+0.1 dB at all steps

Freguency Range: i.1 to 18 GHz
Inpedance: S0 +1.5 ohms

BT Output: © ta &.5Vdc +§.05Vde
Type N, 50 £0.5 Ohes
Refer to Figure 1-2.

44-pin, extends printed circuit boards

% = Porformance Test; A = Adivstments; T = Troubleshooting
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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 (1B GHz, the following attenvators may be substituted:
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_J
ltem Description HP Part Number
1 Power Splitter HP 11667A
2 Adapter: Type N Male to SMA Female (2 required) 1250-1250
3 Delay Line: >1 meter in length, SMA male connectors 08503-20038
4 Adapter: BNC Female to Male SMA 1250-1200
5 Mixer: Double Balanced
1to 12 GHz:
RHG Electronics Part No. DM 1-12 0960-0451
11018 GHz:
RHG Electronics Part No. DM 1-18 None
RHG Blectronics Laboratories, Inc.
Deer Park, NY 11729
5 Adapter: SMA Male to SMA Male 1250-1159
Figure 1-3. Delay Line Discriminator
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SECTION 11

INSTALLATION

2--1_  INTRODUCTION

2--%. This section provides installation insiructions for the
Model 835924 RF Plug--in. This section also includes information
about initial inspection, damage claims, preparation for use,
packaging, storage, and shipmant.

2--3, INITIal INGPECTION

z--4. Inspect the shipping container for damage. If the shipping
container or cushioning material is damaged, it should be kept
yrtil the contents of the shipment have been checked far
completeness and the instrument has been checked mechanically and
glectrically. The contents of the shipment should be a3z shown in
Figure 1--1i. Procedures for checking electrical performance are
given in Section IV, Performance Tests, gt thiz Operating and
Service Manual. 1€ the instrument combination does not pass the
slectrical Performance Tests, refer tp Bection V, Adjustments, of
this manual. If, after the adjustments have been made, the
instrument combination still fazils to meet specifications, and a
circuit malfunction is suspected, refer 1o troubleshooting
procedures in Ssction VIIL, Service, in this manual. I¥ the
instrument doss not pass the above electrical tests, if the
shipment contents are incomplete, or if there iz mechanical damags
opr defect, notify the nearest Hewlett--Packard office. If the
shipping container is damaged, or if the cushioning materizl 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 ssttlement. :

2-=5. PREPARATION FOR USE

2=, Pam@r_ﬁeduirements

Z-~7_  Whan the Model 835924 RF Plug--in is properly installed, it
ohtaine all power through the rear panel interface connecter from
the Model 83504 Sweep UOscillator.

e==5, 8F Plug=—in Configuration Swiich

2-~% .  The Model 225924 RF Flug--in has a configuration zwitch
{5254) loratsd on the &3 Digital Intsrface Board. Thiszs switch mus?
he preset prier to RF Plug--in operation in the Model 23%0a&. The
configuration switeh is an S--section multiple switch. Ezch
separate switch corresponds to a separats RF plug—-in function
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such as FM sensitivity selection, FM input coupling selectiaon
{direct coupled or cross-—over), RF power level at powsr on
(maximum or off), and Option 002 Step Attenuator cperation. Refer
te Section 111, Operation, in this manuval for a complete

description of the configuration switch and instructions on how to
set the switches.

2-—10. Interconnections

2-~41. There are two rear panel interconnections from the Model
835924 RF Plug—-in to the Model 83504 Bweep Uscillator. Thesze are
the RF Plug--in Interface connector (P2) and the Power Supply
Interface Condector (PL1). A complete listing of pins and
azsociated signale for these connectors is provided in Figures
2--1 and Z--2.

2==12 . Maziting Connectors

2--13. All of the externally mounted connectors on the Model
BI5924 are listed in Table 2--4. Opposite each connector ig an
industry identification, the HP part number of a mating connector,
and the part number of an alternate source for the mating
connector. For WP part numbers of the sxternally mounted
ronnectors themselves, refer to Section YI, Replaceable Partsz, of
this manual. '
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Tahle 2~1. Mating Connectors

835924 Connector Mating Connecter
Connector Hame Industry Identification HE Part Ho. Alternate Boypce
J1 RF INPUT ‘ Type N {f) 1259-0882 Specialty Connector
25-pi17-2
I2 EXT/HTR ALD ~OBNC (f) 12580284 Specialty Connectar
INPUT 25-P148-4
IZ AUY QUTPYUT Type N (£} 12540882 8pecialty Connsctor
' ‘ E-rin-2
J4 PULSE IN BNC (F) 12500258 Spec.ialtg {onnector
&E-piig-
1% 1V/GH2 BNC (F) 12500254 Gpecialty Connecter
B-F1i8-1

POWER SUPPLY PLUG-IN INTERFACE CONNECTOR P1

- AM INPUT

o

/4 FM INPUT
o Tkl
+18VM910017MN3
+20V i g o | o= *10V RETURN
+20V RETURN SENSE 6lg 08 +20V SENSE

~10V UNREG 510 g-_- :: : +20V RETURN

—10V SENSE ato 1ol ~10V

£10V RETURN """ ; g L ~10V RETURN SENSE

-40V SENSE o0 —m ~4QV

—40V RETURN SENSE

-
—40V RETURN / @

[

\s NE
V TUNE

(@

O

[

Figure 2-1.  Interface Signals on Connector Pl
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LSSRE
GND DIG
+BVA
+15V
~15V
GND ANLG
50 M0D
PWON
LAFM
L2 M]Q
L CNTR
GND DIG
LPT FLG
L PINM1
+5VB

L 1/0STB
GND DIB
LIRD
GND DIG
LiA12
L1A1D

L 1A8
L1AB
GND DIG
L1A3
L1A1
GND DIG

///////{

PLUG-IN INTERFACE CONNECTOR P2

107
HE
t03
10
GND DIG

s

W

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
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2~=14  Qperating Envirgnment

2-=i8  Temperature The instrument may be operated in
temperatures from 9°C to +E8YC. '

2-—44.  Humiditu. The instrument may be operated in environments
Wwith humidity from S% to 0% relative at +25%0 to +40%C. However,
the instrument szhould also be protected from temperature axiramses

which cavuse condensation within the instrument.

2-~-17. Altitude. The instrument may be operated at altitudes up
tn 4E72 meters (15,000 feet).

2-—1&  Cooling. When the Model 835924 RF Plug=--in is properluy
inetalled in the Model §350A Sweep Oscillator, it obtains all of
its cooling airflow by forced ventilation from the Fan in the
Madel S3504. & diagram showing the various cooling airflow patns
within the sweep oscillator is given in Section II, Installation,
of the Model 83504 Sweep Oscillator Operating and Service Manual.
Ensure that all airflow passages in the Model B8350A and the Modsl
BI5524 are clear before installing the RF Plug--in in the Sueep
Oscillator.

2-~1%. Installation Insiructjons

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 Oscillator. To instzll the Model 835924 RF plug-—-in in the
Model 83504 Sweep Oscillator:

5. Set the Model 83504 mainframe LINE switch to OFF.

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

¢. Poszition the RF plug--in unit latching pandle. in the fully
raised position. The latching handle should gpring easily intc
the raised position and be held by sprina tension.

4. Enzure that the Model 83504 RF plug--in rhannel iz clear,
align the RF plug--in in the channel and slide it carefully
into place toward the rear of the shannel. 1t should zlide
easily without binding.

1 -

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

§  Eress the latch handle downward, while =till pushing in on the
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RF plug--in, until the drawer latch is fully clos=d and the
frant panel of the RF plug-—in is aligned with the sweep
ascillator front panel.

ge=z41.  STORAGE AND SHIPMENT

e-—2g. Environment
2--22. The instrument may be stored or shipped in environments
within the following limits:
¢ =)

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

Humidity .. 5% to 7B% relative at 0F¢

to +409C

Altitude . Up to 152406 meters

(approximatelg é&}obo feat}

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

2-—25. Packaging

--24  Opiginal Fackacing, Containers and materials identical to
those used in factory packaging are zveilable through
Hewlett--Packard offices. & complete diagram zand listing of
packaging materials used for the Model B83B92A iz chouwn in Figure
2-~3. If the instrument is being returned to Hewlett--FPackard 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 moedel number and full serial number. ‘

5e-27  QOther Packaging. The following general instructionz should
be uszed for repackaging with commercially avallable packaging
materials:

2. Wrap the instrument in heavy paper or plastic. If shipping to
& Hewlstt——Packard Office or Service fenter, attach =2 tag
indicating the type of service required, return address, model
number, and full serial number.

b. Use & strong shipping container.

[

Use encugh shock--absorbing material around all sides of the
instrument to provide a firm cushion and to prevent movement

incide the container. Protect the control panegl with
cardboard.

d. Seal the shipping container securely.
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@. Mark the shipping container FRAGILE 1o assure careful
handling. '

f. In any correspondence, refer 1o the instrument by model number
and full serial number.
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3
{TWO PLACES)

{TWO PLACES]

ltem Quantity HP Part Number g Descriptisn
1 1 9211-3515 6 QOutsr Carton
2 1 9211.3514 5 Inner Carton
3 2 9220-3409 6 Side Pads ~ Corrugated Cardboard
4 Z 9220-3406 3 Foam Pads
1 92220352 6 Poly Bag — to cover instrument
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Figure 2-1.  Packaging for Shipment Using Factory Packaging Marerials




SECTION II1

GFERATION

2-4. INTRODUCTIGN

7.2  Thigz section is divided into four major cections.
Operating Characteristics explains the bandswitching and
freguency resolution characteristics in CW and swept modes.
Front and rear panel Panel Features are zhowrr with
illustrated descriptions. Operating Instructioneg provide =
front pansl frequency calibration procedure, configuration
zwiteh ==tting instructions, and crystal detector and power
meter leveling instructions. Operator’s Maintenance includes
information on the plug-in error codes, fuses, gnd service
1295.

-2 OPERATING CHARACTERISTILS

iy

Z-4. Bandswitching énd Resolution

I-5. The following paragraphs describe the bandzwitching and
fregquency resolution characteristics of the 835724 RF
FPlug=—in.

-4, The B83IE92A 410 MHz to 20 GHz RF output is provided in
four bands. When sweeping a range of frequencies larger than
a2 single band, the switching between these bands is done
automatically. Carsful selection of sweep frequencies may
avoid problems associated with bandswitching such &
harmonics, sweep time, stabllity, or gwitching
discontinuities. Figure 3--1 illustrates the bandswitching
points in the sequential and single band sweep modes.

3-7. Two areas relating to fregquency resolution must be
considered; these are inpul resolution and displayed
resplution. Input resclution refers 1o the number of bits (%D
bits = 256 points) in the digital to analog converter (DAY
ysed 1o generate the tyning voltage for a particular mode of
pperation. Table Z-1 cross references input resolution with
each D&C vsed. Displayed freguency regplution refers to the
number of digits shown on the B3S0A FREGUENCY displays.

3-8, Figure 3-E iz a simplified block diagram of the
fregquency tuning circults. The net tuning voltage resulis
From the summation of the three DRAC osutputs. With this DAC
cenfiguration the START/STOP sweep mode is cemputed by the
micropraocessor into a center freguancy and a AF sweep widih.
Therefore the operation of all sweeps are set Wwith a center
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Tabie 3-t. Irput Resolution

Freauency Resplytion

DAL Ysed Ygltage  Band § Band 4 Band. 2 Band 3 Fyil Suwep
Qeealytion 0 102, A CHz 24 1p 7606 7.0 50 d3 56K 3.5 % 28 GHy 0% te B GHz

CF 2.5 ay 0.687 HH1 1.17 WH:z 1.65 Hih 1.45 Hiz 5.08 MH:

Yernier 490 ¥ 7.48 kilz 18.25 kH: 25.78 k2 © 3578 iz 79.38 ¥Hz
AF §-1/9 of band it m¥ 2.43 MHz 4.5‘? HHz 6.60 Mz © o b.BD HHz 20,30 HHz
AF $/8-1/64 of band 125 WY 0,383 HHz 584 HHz JBES HHz .B2S HHz 2.54 WHz

OF {i/6h +f band 0.156 &V 379 kHz T30 kHr §03.2 KkH:z 103.2 kHz T47.2 kL

10 MHz 2.4 GHz 7.0 GHz 13.5 GHz 20.0 GHz

83582A BANGE :
{SEQUENTIAL SWEEF] BAND 0 BAND 1 . BAND 2 BAND3

8AND & 13 MHzTO 24 GHz
SINGLE BAND SWEEP 2

)

BANE 1 2370 7.0 GH:
SINGLE BAND SWEEP

BAND 2
SINGLE BAND SWEEP

BAND 3 134 TO 20 GHz
SINGLE BAND SWEEP :

Figure 3-1. Bandswitching in Sequential and Single band Sweep Modes.
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12 Bits ' )
CW/CFE— 4088 5 z Z Tuning
Points /S / Velwags
)

5 A
‘ .'E?

_.i 8 Bits . +128 Vernier Points
Vernier — 286
. | Points / ~128 Verniar Points
10 Bits
- 1718
AF _t 10_24 184
Points

Figure 3-2. Simplified Turing Voltage Block Diagram

AF Dizplay Freguency Width

0 HMHz 124 MHz 1 GHz 4.2 (GHz z0. 0
e e . e . . e

Fezolutien 100 kHz 1 MHz C 1 MHz 10 MHz

Display 0a0.0 MHz . DO0E. MMz o 00G0. MHz 6o, 00 GHz
cation . ’ i -

v b F
e e e S s e

R N

Figure 3-%Z. Delta F Sweep Mode Displayed Fesplution
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freguency and sweesp width. The center freguency 1z specif
by the center freaquency (LCFY DAC and the Vernier DAL, an
the swesp width is determined by the 4F DAL,

3-9. The CF DAC has 412 bits, hence 4096 points across any of
the plug-in frequency bande (including overrangel. The analog
sutput ranges from zero to ten velts, which iz weed to '
coarsely specify the center frequency cutput of the plug-in.
These parameters give the CF DAC a resclution of 0.024%
{2.85mY) gver the full band (including overrange).

3-103. Resglution of Center Freguency ie enhanced Dy & summed
voltage generated by an B8-bit (256 points) Vernier DaAC.
Yernier range iz set 1o +0.05% of bandwidth (including
overrange?. In multiband plug-ins, total range of the vernier
will vary with e=ach band =wsep. Vernier resolution is
determined by dividing +0.05% bandwidth by 256 points (128
points either side of CF}. The voltage range of the total 284
points on the Vernigr DAC are equal to four points on the
ig-bit CF DAC {(two points on =ither side of CF). This
increases CF resolution from 0.024% (2.5mV) to 0.00038%
(,04mV), and improves the relative accuracy of the CF by a
similar factor.

MOTE
When adijvetinog the vernier throuab
its zerpo=-point, 1he CF DAC is
incremented or decremented by the
total value of the verpier (¥ points
on_the CF DACY. At this time the
accuracy of the Center Freguencu is
again entirely dependent on the CF
DAC, 0.00C% of bandwidih.

I-i1. The AF Dal has 10 bits (1024 points). The analog
cutput from this DAC ranges frem -5 to +5 volts to produce an
sven sweep on either side of the center frequency. The AF
resolution improves with narrower sweep widths. For broad
sweeps, the resolution is 0.1% of the full band. Greater
resciution is provided for sweep widthe less than 178 of the
full band range. At these sweep widths, the resclution is
improved to 0.0i2% of the full band.

I-42. Centsr Freguency iz always displsyed with 1 MHz
resolution. Likewise, VYernier values are always displayesd at
10 kHz resclution. Display reszolutions for &F valuss vary
with swsep width. Figure 3-3. illustirates the 4&F mode

www.valuetronics.com



dieplayed resclution values versue displayed &4F frequency
sweep widihs.

I-42. PAMEL FEATURES

2-14. 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.

3-45. QOFERATORS CHECKS

Z-14. The Operator’s .Checks portion {Lecal and Remote) of
the 83504 Sweep Dscillator manual provides a guick evaluatisn .
of bBoth B3I504A and B3I59EA main functiens. Error codes 50 to
5%, dizplayed on the BIE0A FREQUENCY display, are resarvyed 1o
indicate plug-in related problems. The B3504 Local Check
covers the sweep cscillator and RF plug—in. If the correct
iridications are not obtainmed, trouble may be in either of the
unite. If the RF plug-in iz suspected, follow the
troubleshooting information in Section VIII, Service, in this
marnual, to isolate the problem.

I-17. OPERATING IMSTRUCTICNS

Z-18 Front Fanel FRER CAL

NOTE

The 25924 RF Plug-in may not messx
the frequency accurary specifications
enless the front panel FREN Cal
{(frenuency calibration) procedurse is
performed,

%-1%. The front panel FRER CAL procedure, shown in Figurse
3-6, should be performed after the instrument has warmad up
----- for &t least one hour. This procedure calibrazies the RF
Output freguency for Band 0 with an external frequency
counter. :
- I-20. Intern=l Leveling
%-%1. The most convenient method of RF output leveling is

internal leveling. A& portion of the RF cutput is soupled out
of zn inmternal directional detector, producing a dc voltzge
proportional to the RF output signal. This detected do

voltage is applied to the automatic leveling control circult
€aLly .
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S E External Crustal Detector Leveling

3-2Z. RF COutput power may also be leveled externally wusing a
powsr splitter (or gxternal directional coupler) and a
megative output crystal detector. Thie leveling zystem UsEs &
power splitter to sample a portion of the RF Dutput signal
Wwith & crystal detector to produce a dc voltage proportional
to the RF Output power level. The detector output voltage 1s
comparsd with an internal reference voltage, and the
differsnce voltage changes the output power level to keep a
constant RF Output power lepvel, A directional coupler may be
vsed instead of & power splitter to sample the RF signal for
the leveling loep. Directional couplers are wsually narrow
band devices, whersas the power csplitter has a flatter
freguency response cver a wide freguency range. The advantags
of a directional coupler is that it does not have &5 great &
coupled less as the & dB loss encountered with the powep
gplitter, therefore, a higher maximum leveled power output
may be cbtained. Figure 3-7 illustrates a typical crystal
detector leveling setup.

[E]

-24. External Power Meter Levelina

Z-25. RF Qutpurx pswer may zlso be leveled with & power meter
arnd power splitter {(or directional coupler) zs shown 1in
Figure Z-8. The sweep time is limited to greater than 100
2conds when this leveling method is vsed. A sample of the RF
output signal is routed to a power meter which produces a dc
sutput voltage proportional to the RF input signal level.
This dec voltage is applied to the 835924 ALC circuite and
compared with ap internal reference voltage. & difference
vnltage is produced and amplified by the ALC amplifier before
being applied, as modulator drive, to a PIN Modulator.

Z-zd . External FM

3-27. The 835%2A RF output signal can be frequency modulated
using an externzl modulating signal applied to the B3S0lR rear
panel FM INPUT connector. The external FM function provides a
means of obtaining an cutput frequency that varies under the
control of an external modulating signal. & positive going
voltage at the FM INPUT causes output frequency to decreas
while = negative geoing voltage causes output frequency to
increase. The sen=1t1u1tg and coupling of the modulating
signal may be set via configuration switch (A3Z1). Figure 3-9
lists the available configuration switch settings. The
configurztion switch sertings override 33504 Sweep Dscillator
non=volatile memory s@ttings at Instrumsnt Freset.
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I-28. External Amplitude Modulation

T.-2%. PFulse Modulation (PULSE 1IN Conpector on Plug-ind. The
PULGE IM connector provides pulsed or squarse wave modulaticn,
whers the KF output is switched on and off. This input
providez an on/off power ratio of greater than 30 dBE below
specifisd maximum lesveled power: The FULSE IN input is
Aormally at a TTL HIGH (approximately +3 volts dc). When &
TTL LOW signal (approximately 0 wolts dc) 1is applied, the RF
putput is tuerned off. To get the best pulse moedulation
performance, the RF output power should be s2t at +20 dBm.
@ith this power setting, a pulse repetition rate of up to i
MHz iz achiewvable in ths .01 to 7.0 GHz freguency bands. With
leveled power in this frequency range, pulse repetition rates
may be up to 100 kHz. In the 7.0 to 20.0 GHz frequency bande,
RF powsr may he square--wave modulated at repetitlon ratgs up
tp 30 kHz at any power output setting. The input impedance
for TTL level signals is approximately 560 ohms. If the FULSE
IM circuit is driven beyond TTL levels, the input impedance
ie¢ reduced to approximately 200 ohms due to the diode
clamping action. See the specificatiens and supplemental
characteristics in Section 1 for more details on the
modulation characteristics when using this input.

7-%0. pmplitude Modulation (&M INPUT Connector on 83004,

S The &M INPUT provides linear amplitude changes {(up to

L approximately 15 dB) proportional to the modulating input
yoltage. It ie limited to a frequency response of about 100
kHz. 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 centrol from -5 to +i0 dBm). For plug--ing =quipped
with Opticn 002 {70 dB step attenuzstor), the middie of the
attenuator range should be selected. The center of the power
conirol range may be selected with the front panel power
sontrol ob by applying a dc bias vmltage on the external
modulating eignal. A pesitive (+) dc voltage into the AM
INFUT causes 2 decrease in RBF output power; a negative (-} dc
voltage Causes an increase in RF outpul power.

2-2Z4. RF Power Control

3-32 The RF power set at power-—up f(during Instrument
Freset) may be either maximum powsr (+1{ dBm) or RF pouwer OFrF
as selected by the configuration switch (A351). Refer 1o

Figure 3-% for this setting. Configuration swiitch settings
relating to the specific model plug-in vsed and Option g0z
Step Atienuator squipped instruments must be setr pricr 10
operation. Configuration switch number 7 iz s2t at thea
faztory and should not be changed.
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f&:‘j SUBIEARE PLUG B 0L 200 GHz
sy de o FCRRER 4 .

BEEMER
SHeLe

AR ROGE
i (23 IR

EENLE) k]

~3 i oart

o

Fower meter automatiz leveling control selectisn (HP 432
enlyl.
External forystal detseter) automatic leveling control
selection insgative crystal outputd.

Internal leweling comtrol celestion,

Connestor (BNC) for power meter or external crystal leveling
inputs (rear panel on option G043,

power lavel CHL agjust, for setteng 2iternal UMK or EXTY ALG,
UNLEVELED lamp lights if cetput power iz wnleveled.

Fine frequency adjust used Tor front panel frequency
calibration.

Type~i S8-—ohm RF output ronnector trear pahel on eptien 104,
aPC-=7 connecter for aption 085},

BF on--aff ey, Used for 2eroing a power seter or referencing
an X1 recorder.

CH FILTER epables an escillator tune veltage filter when in
Ci mode.

FOMER SWEER allows setiing an increasge 1p poWer Der seeep
(6375 N

PRWER LEVEL allows setting of output power for zil ALL medes
(may Be calibrated for extsrnal levelingl. PEAK zllews praking
af AF TUTPUT power fcelected when [SHIFTT {POWER LEVELI is
pressad. }

ZLOPE allows setting of the fraquancy slepe compensation ik
48/EH: idgr lussy devices?.

Pawar control knet for controlling power sueep, power level,
peak, or siops.

Fiug-—in display provides reasoyt of selected power mode in
dBn, dB/GHz, or 4B/SYP 1o a tenth of & dE/dEm.

Plug=~in latch handle i3 vied to remove, install, and lateh
the &F plug--in in the sweep nscillatoer.
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Figure 3-4, Front Panel Features




FULSE IM connector iz used to

input external pulse or
squarewave modulstion.

1V/GMz conpector provides &
frequency reference output of
approximately 1 volt de per GHz.
EXT ALL connector roplaces front
cpanel EXT &LC conmectar on
Option 004 plug-~ins.

RF DUTPUT connwzcior replaces
front pansel RF output connector
in Option 084 plug--ins.

BUR QUTPUT connesctor provides
2.% to 7.8 GH: fundamental
gscillator owtput at
approzimately 0 dBm.

Serial Mumber Flate has z ten
digit zerial number fused in any
corrgspandence concerning

cplug--ind zand Optrion number 1€

applicabls.
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Figure 3-5. Rear Panel Features




FREG Cal Procedurs

1. Press 33I504 [INSTR PRESETI [CW] [B3 [01 [MHzl

2. (Copnnect external freqguency counter through a 10 dB attenuvator 1o
the RF QUTPUT conmector. '

Z. Adjust FREQ CaAL contrul for a Frequsncg'tounter indicavien of
BO.0 MH=z.

‘Alternzte FREQ CAL Procedure

NOT
This alternzte FREQ CAl procedurs is Not as
acoyrate as uysing an external counter, but
normally calibrates the Band 0 freauency
arruracy within specificastions,

1. Pressz [INSTR FRESETI (CW] [01 (MHzI.

adjust FREE CAL control through its range and note the gporiion of
its range that the UNLEVELED light is turned on. Zet thg FRERQ Cal
zontral to the center of this range.

my

Figure 3-6. Front Panel FREQ CAL Procedure
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EXTERMAL CEYSTaL DETECTOR LEVELING

" DSCILLOSCOPE

PROCEDURE :

Cruztal autp

NOTE

Ut signal

must e betwesn

HETER
SWEE HF
uscm.agea PLUG-IN 0V O i
o Qo ég o~ !
P i > /—\
— O =
oo f o . =
Lo - ouad woa_scen o . o) ¢ D a]j o o @
SWEEP QUT QUTHUT A E: INBYT
BNG VERT
- TEE NPUT POWER
o ' SENSDA
-
B SEE
: CAYSTAL
et OETECTOR
W48
ATTENUATOR
o
1648 ng;lé;{}
ATTENUATOR 1 cutar
POWER
SPLITTER e Lot s e
EQUIFMENT:
Sweep Oscillator . . . . . . . . . HP 235084
RF Flug--in HP B83EF2A
Qeeilloscope HF 17404
Power Mzter . . 4385
Power Senczor . HP 24354
Zrystal Detector - HF 84730
Power Splitter e : HP L16&674A
i0 dB éttenuator (2 required) ~ HF
84918, Option 010
ENC Tee .. -

HP 1Z2E0--0721

-10 mide

ang —208 mid

o

1. Ceonnect gquipment

as

www.valuetronics.com

shown in test zstup.

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



NOT

o e

Eetween 40 MHz and B0 MUz RBF feedithrouoh as
bigh ag T dPF may be chbserved on the envelope of
the viden putput. During external leveling =1
10 to B MHz ., the BF feedthrouoh may be damped
out by insertion of the circwit shown below in
the test cetup. The circuit may be inserted in
the line to the EXT IWMPUT of the RF Plug--in,

© HPID110A
BNC (M} TO __L
DUAL BANANA POST [——
HP 10110A =
BNG TEE —_—
HP 1250-0781 —
3.30
-y
TO EXT
MTR/ALC 1000 pF
INPUT - T
- \
‘ b g =
d ( =
SEE DETAILA
TO BNC TEE - S
DETAIL A

2. SBwitch on 83504 LIME switch. Fress [INSTR FRESETI key. The START
and STOP indicators should be on.

2 Bet rontrols as follows:
BEAEPEL . -
TR MDDE SR e e e e e e e e EXT

4. Adjust EXT/MTR 4LC Cal for arpcwer meter reading sgual to the front
panel ouiputl power.

LR

To use leveled RF power ocutput for testing external equipment, make
connection at point marked *Level Power Jutput’™’.

Figure 3-7.  External Crystal Detector Leveling (2 of 2)
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EXTERNAL POWER METER LEVELING

POWER
SWEEP RF METER
OSCILLATOR  PLUG-iN : e
a- O ‘0O w|oogg 1\\/~\\]
| | e o [ty &
wio e P
SWEEP OUT QUTPUT INPUT
_OSCILLOSCOPE THERMISTOR
T—— MOUNT
o s POWESR
o g < SPLITTER
P rEG ]
e )%d ¥yoOono-Q
A B i
VERT LEVELED
. 0 POWER
i ‘ L ATTERUATOR | oureur
D —} et
EQUIPMENT:
Sweep Oscillator . . . . . . - . . HP 22504
BF Flug-~-in s e e e e e e e HF 835724
Power Meter e e e e e e e e e e HP 4324
Thermistor Mount . . . . . o o - - HP 24784
fscilloscope . . . - - « « « < - - WP 174404
Crystal Detsctor . . . . - .« - . - HE 24730
il dB Attenuator . . . HP 234%4iB, Option 040
Fower Splitter e e e e e HF 11&6674

NDTE

Far sower meter leveling, swesp ratas zhould be
clpwer than 100 ssc/eweep 10 ensSyre propar
leveling due 1o the silow respopnse of the
thermistor mount. The HP 435 and 436 power
meters will not power meter level this
plug-—in. Only an HP 432 may be used,

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

2. Gmt LINE switch o turn On SWesp mscillator. The BTART and STOF
indicaters showld light, indicating the START/ETOP mode is

Figure 3-8.  Power Meter Leveled (1 of 2)
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selected.
3. Set controle as follows:

BI504: Prese [INETR PREBET]
SWEEP TIME . . . . . . . v « « « « .. 100 sec
START/STOP FREQUENCY . . . 4e reguired {18

CHz for 84784 Thermistor Mount)

8I5%24: Set power to maximum specified.
AL MODE . . L L L Lo e e e e e HTR

4. Gelect +10 dBm range on power meter.
S. adjust 835928 EXT/MTR ALD CAL for 2 +7 dBm reading on the 4224

power meter. Fress 83504 SWEEP TRIGHER [BINGLE] key twice to
zingle sweep mode and start a sweep.

a2t

&. To use level RF power output for testing external equipment, make
connection at point marked ‘‘Leveled Power Qutput’’.
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Z-23.  {ptign 002 Siep Attenyator

Z-24. With Cption 802 installed, the RF Output power may be
continuously controlied from +10 dBm to ~75 dBEm. When the
selected POWER setting goes below -5 dBm, the step atienuator
increments as required in 10 dB stepe to a maximum
attenuation of 70 dB. Within the individual 10 ¢dB =steps of
the attenuvator, the ALC loop adjusts the power cutpul o the
nower level programmed by the front panel PDOUWER control.

2-35. @Alternate Sweep Mode With Option Q08

ZI-3&.  IFf Option 002 attenuator is instazlled, and aliernate

sy sweep mode is selected, a =low sweep defawlt condition of 1

P second/sweep may occur. This defawlt conditien only occurs
when the POWER settings of the two alternate sweeps require
the attenvator to switch after each sweep. The attenuator is
prevented from switching faster than i step per second to
nrevent damage 16 the attenuator relay coils dus to
ocverheating.

3-27. Phase-~Locl COperation

2-25. The 835924 RF plug-in RF Output {(CW) cignsl may be
phase-locked to an external reference escillatoer by vsing an
gxternzl phase-lock signal applied to the B3BIA rear panel FM
INPUT connector. The phase-lock function provides a meane of
ocbtaining a very stable CW frequency by transferring the
frequency stability of the reference pscillator to the BEBEIA
Sweep Uscillater. If the CW frequency starts 1o drift, the
phase difference bstween the CW frequency and the reference
frequency {reference oscillator) is detected, producing & dz
voltage. The dec voltage is returned to the Ft INPUT as &
rorrection 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 oscillator.
The 825924 CW frequency used for phase-locking may be gither
the RF Output ar the fundamental oscillator freguency
svailszble at the rear panel AUX OUTPUT. Configuration switch
(IS4 switch position B must be set for the source of the CHW
Freguency vsed for phase-lecking (Figure 3-9). The CW Ffilter
should be turned off in phase lock operation.

I-2%. GPERATOR’S MAINTEMWAMCE

Z-40., Plug=in Error Codee

3-41. The 83504 FREGUENCY window will display RF plug-in
error codes (50 to $9) or sweep oscillator error codes.
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Information necessary to interpret plug-in s#rror codes may be
found in Section VIII, Service, in thisz manual.

I-42. Fuses

Z-43., Power circuits for the Model S35924 RF Plug-in are
fused in the 83504 Sweep Oscillator. See the S3L0A Sweep

Oscillator Operating and Service Manual for fuse locations
and replacement instructions.

3-44 Bluyg Service Tagse

3-45. If the B35%2A RF Plug-in requires gervice, the
instrument may be sent to your local HP service organization
az described in Section II, Installation, in thiz manuzl.
Esfore sending the instrument back, fill out and attach ohe
of the blue service tags. Record any error codes noted on the
failure symptoms/special control settings portion of the tag.

i

www.valuetronics.com



www.valuetronics.com

cLOSED=g —

A3

A3S1

Deepription Switch Number
i1 2 3 4 & &
Nofmai Sweeap L xX XX XK
Sequential Sweep Only =~ 1 X X X ¥ X
No RF Power x x x (L, x x
at Instrument Prese? ' .
Maximum RF Power X X % (B X X

at Instrument Praesst

-6 MHz/V FM Bensitivity .S S G &
-20 MHz/V FM Sensitivity % X X X
Direct-Coupled FM ¥ oX XX
(20 MHz./U)
Crozs=0Over Coupled FM X X ® X
Step Attenuator Optian - D S 4
giz2 Installed
Mo Step Attenuator D S SR S 4
aUX OUT Phass Lodk X % X X
R¥ OUTPUT Phase Lock ¥ 0w KK
NOTES

Zwiteh FPositions

1= Bwitch Open= High

i= Switch Closed= Low {Ground!

¥= Don’t Care

#= Yariss, L if Dpt. 002, 0 if neo Opt. GOE.

Zwitoch iz set at the factory &% follows:

Switch Mo L1 2 3 48 4 7 5
Position TG VR B

Fiaure 3-9. Configuraton Switch

[N

%

b4

.,
s

X

>

).

%

£

FRONT PANEL

%

X
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SECTION IV

PERCORMANCE TESTS

4==1. INTRODUCTION

4-=2_  The procedures in this section test the =zilectrical
performance of the B3L22ZA RF Flug--in/8350A Sweep Oscillator
rombination with the specifications of the Plug--in usged =z the
performance standards. Due to the sxtended frequency range of the

. g38524, the performance tests in the 53504 Uperating and Service
é manual do not apply. Thess specifications may be fFound in Section
intsrior

1 af thisz manwual. Mone of the Tesls pequUire access 1o the
of the B3I5%e# RF Plug--in. :

| , HOTE
tllow the B35%z4 RF Plug-in and 83504

Cyweepn Ozcillator to Warm YD far one hour
crior to doing any performance 1estis.

! 4--3_  EQUIPMENT REGUIRED

4--4 ., Fquipment reguired to test ig liected in the Recommended
. Test Equipment table in Zection I of this manual. Any equipment
i that zatisfies the critical specifications givan in the table may
J be substituted for the recommended model.

L 4--5. CPERATIONM VERIFICATION

4-—-4. Operation Verification ronsizts of perfarming the tocets
; lizted on paragraph 4--13 steps 1 tg 13 and paragrzph 4--14 zieps
i 1 to i%. Operation Verification of the MF--1E functions may be
‘ yerified by executing the program listed in Section IV of the
. 33504 Operating and Service Manual. These tests provide reasonable
azsurance that the sweep oscillator and plug—=in &rg functianing
properly and should meet the nesds of an incoming inspection (80X
yerification?.

4--7% TEST RECGRD

4-~5. Table 4- 15 provides a tabulated index of the performance
tgets, their accepiable limits, and 2 column for recording actuzl
measUrEmEnts.

4-~%_  TEEZT ZEGUENCE
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Thermizster Hount o . . . . . - . . HP K4864

Crystal Detesctor . . . . . . o . HF Z473C
Orrmilloscape . - . . . - o« - - - . HE 17404
EROCEDURE:
{. Connect =quipment as shown in Figure 4--2.

2.

A
[

Fregs 93504 [INSTR PRESETI, set SWEEFP to MAN.

et START, B8TOP frequencies and POWER LEVEL =% noted for band 0 of
Table 4--5,

POWER VARTATIONS aT MaXIWUM LEVELED POWER

4.

Slowly tune the B83L0A Frequentngime control aste the minimum powsr
1evel in the band. Leave fregquency at this low powser point.

Adjust 835924 Power control for a power meter raading equal to the
specified maximum leéveled output power.

Slowly tune the 83804 Frequency/Time control throwugh band. Nots and
record marimum power deviatien on test record card.

Repeat steps 4 through & for the other hand gettings as per Table
4.......1:.‘

- .

POWER LEVEL ACCURACY, RANGE and PORER SWEEP

=]
.

eE

19.

i1,

Set ﬁTﬁRT, STOP frequencies and POWER LEVEL as noted for band 0.
Engage the B35%2A [POWER SWEEP], set the dB/SWE level to 13dB/ZHWP.
Dissngage [POWER SWEEPI key.

Slowly tune the 83504 Frequency/Time control note the minimum and
maximum power level in ths band. Record these an the test card.

Fress 225924 [POWER LEVEL] key. Use the B3B0A (3] key to =step the
power down 1 4E. L

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

fad just the ?RE&UENC?JTIMﬁrcantral for highest freguency and note

powsr merer level. Engage TPOWER SWEEPY zand record power metar
leyal changs on test record card.

[
o
&
il
)
it

teps ? through 12 for the freguencies and power
Table 4--EB.
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Taple 44— Freguency and Power Settings

Band START ETOP POWER LEVEL | POWER SWEEP
and LEVEL RANGE
g 0.05 GHz 2.40 GHz +13 dBEm +10 - -5 dBm
! 2.40 GHz 7.0 GHz +10 dBm +it - -5 dBm
£ 7.0 GHz 13.8 GHz +1% dBm +1i0 - -% dBm
2] 13.85 GHz 184 GHz +10 dBm +10 - -5 dBEm
3 13.5 GH:z 20.6 GHz +8 dBm +8 ~ -5 dBm
B 0.04 GHz 18.6 GHz +1 04 dBm +10 - -5 dEm
Full .04 GHz 20.8 GHz +8 dHm +3 -~ -~ dBm
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FOWER METER LEVELING

Figure 4~-31.

SWEEP OSCILLATOR RFFLUG-IN/
]

i

SRR ooo N i
080 'O ooongll g, el
565 G atn Sastgll acs 200 i
S0 o cag modigh oo gee |

o o me it i a6 s P i |

BuTRuT | it POWER METER!
EXT/MTR ALL q |

RECORDERT, &
s
R

THERMISTOR
MOUNT
L

hl

Pog e

Lo - THERMISTIR,
ADPAPTER  tapnT

Fower Meter Levelinog Test Setup.

e
K

Mount.

b
[13]

SWEEPTIME to 100 sec.

[
[R8)
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Connect gquipment as

shown in Figure 4--3 use HP B4BBLA Thermistor

Prese SIS0A [IMSTR PRESETI, =et STOP frequency te 18 GHz. Bet

and SWEEP TRIGGER +o [BINGLEDL.

15, adjust ALC EXT/MTR CaAl control-and POWER METER range switch for
correct power meter indication.

16. Frese SWEEP TRIGGER [SINGLEI keg and note power meter variations.

17. dhen SWP light goes out change to Kadeh Thermigtor Mount and
change START frequency to 18 GHz and STOF freguency to 20 GHz.

Press SUEEP TRIGRER [SINGLE] key and note powsr variations. The
combined variations from step 1B and i%rﬁhculd be < .2 dB.



SPECTIFICATION: :

o Fre?amu{ (éﬁ) oy p
0dito2y adTereo Tr 3.5 iLgteze %0it &
With 10% Line Voltage Change +50 kHr +80 ¥Hz +i0§ kHz +{50 kH: +450 kH:
@ith 10 dB Power Level Change +230 WHz +200 Hz +4410 kM2 609 ¥Hi +600 kHz
With 3+ Load SWR ©ath +108 ¥Hz 2200 kHz 300 Kz 4388 Wz
With Tise {ln a 10 minute RS H {4308 kM (#2080 kB (4300 Wz, {HIDE Kz

perigd afier ong hour sarmup?

NESCRIFTION:

counter iz used to check frequency change due o line

5 frequency
output power level changes, ard

yoltage changes, time (40 minutes),
ioad impedence changes.

SWEEP OSCILLATOR  RF PLUGHR

ADJUSTABLE AT e |
LINE TRANSFORMER || e ey 0c | B,
0,8 O m(\;\’ goessll 0. s

-ﬂ-‘gg oa sai HBR3E l CEER

ToSG0MHz | | TO 2T GHe
MANITOR ST
ADAFTER _—-{m AOAPTER
20 dB ATTENUATOR -
N |
Figurea 4D Frepyency Lhange with Line Unltage Chanpoge
EGQUIPMENT:
NOTE
More than one model number ie liztad for some
tezt equioment, Use only 1DE pouinmeant needsd

o ~nuer the line voltaje vged.

Sweep Oscillater . . . - o - - - ME BIS0A

Frequeancy Lountern . . HP 3434

24 4B attenuator e e e s T = l...El:*d:‘\..!‘ Gt
weinsthe| Model -0
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#dapter e e Type--H, male toc 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)

L00--120 90l e General Radio WEMTE

128 ¥ Monitor e e e e e e e RCA W 120B

F20~-240 wvolt . . . General Radio WLOHM7T3

2404 Monitor . . . . L. . . . . RCA W SU3A
Z dB Attenuvator e e HP 5424FB Opt. 003
adjustable Short . L . L . . Maury Microwave
1383-2

PROCEDURE :

Fregquency Change with Ling Voltage Change

i.

[+

Cannect squipment 25 shown in Figure 4--5 and set 23504 LIME switch
to OGN,

Set adjustable line transformer using zoitable monitor to the line
voltage set on the B3IS50A power module. Fress the BIE0A [IMETR
FRESGET] and [CWI key and enter the 83804 frequency shoun below
{Frequency Stability). Rotate frequency counter SAMFLE RATE knob to
HOLD, press [SETI, [OFS MHZ1, [Blue Keyl, then rotate the Frequencoy
Counter SAMPLE RATE knph counter--clockwise back to the normal
position. '

Table A=weZ. High and Low Line Yoltage Selsction Table

HMominal
Line a0y 1is/420M2204 2404
Yoltage=

Low Lins= Zay 108Y 1284 [CN-1Y
Yoltage

High Line 1065 1zaY 21y 252V
Voltage

52t adijustable line transformsr to the low line woltags weing
suitable moniter which corresponds to the selscted nomingl voltage
in Table 4-=&. Check and record on the test card step 3 the
difference frequency displaysd on CoOURtEr.
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4. tet adjustable line transformer using svitable manitor to the high
' line wveltage using switable monitor which corresponds 10 the
selected nominal voltage. Check and record on the test record card
step 4 the difference frequency displayed on counter. :

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

Band CW Frequency Freguency Change
Band 0 1.0 GH=z +50 kHz

Band 1 &.0 GHz +50 kHz

Band & 12.0 GHz +100 kHz

Band 3 18 GHz #1580 kHz

Frequency Change with Time (10 minuies)

o B Bet adjustable line transformer voltage tao nominal. Enter [POWER
LEVEL] {411 (01 [dBml, then [CW] I4] [GHz] {(wait one minute for
frequency counter and oscillator 10 settlel.

4. Rptate the frequency counter SAMPLE RATE knob to HOLD, press [SETI,
{0FS MHZI1,(Blue Keyl, then rotats the Freguency Counter SAMPLE RATE
knob counter--cleckwise back to the normal positian. The counter 13
now indicating frequency change with time.

7 Wait 40 minutes while observing freguancy count For maximum
frequency change and record +hiz maximum change on the performance
tezt record card step 7.

jau]

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

e
Table 4—“;5. Frequency Change with Time.
Band CW Freauency Freguentcy Changs
Band 0 1.0 LHz +400 kH:z
Band 1 &.0 GHz +100 kHz
Band 2 12,0 GHz 4200 kHz
Eand 3 18 GH» AZ200 kiHz
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Fraguency Change with 10 4B Power Level Change
7

Emter [CWI 13 [GHzI1.

10. Fo+tate the frequency counter SAMPLE RATE kneb to ROLD, pres:z
[SETY, [OFFSET], [(Blue Keyl, thsn rotate the frequency counter
SAMPLE HATE knob counter—-clockwise back to the normal position.
Enter [POWER LEVELI (01 [dBml. Verify the frequency change is less
than given in Table 4-wx.

14. FRepe=at step § for the other Frequenciea given in Tabie 4*-$L.

Table 4—*@L. Frequency Change with Power bLevsel Changs

Band ChW Frequency Fragquency Change
Band 0 1.0 GHz 1+200 kHz
Band 1 &. 0 GHz +200 kHz
Band 2 12.0 GHz +400 kHz
Band 3 18 GHz #600 kHz
, FAEQUENCY COUNTER
Frequency Change With 3:1 Load SR —
WY)HG MHz
TO 27 GHz
SWEEP OSCILLATOR RF PLUG-IN 1048 PN
— = : ATTENUATOR ADAPTER
EETENRETE N 0T
c?czq:% c'?:’s n?n %5‘; 2 i L
ATTENUATOR ADJUSTABLE
3dB SHORT
—{

S e

Figurgs de—g&, Frequency Chanoe with 3:4 Load SWR Test Setun
15. fonnect equipment as shown in Figure 4-—b4. Fress the 283504 [INETR
‘ FRESETI ,ICWI [1) IGHzI1, then IPOWER LEVELY [41 I[G61 {dBml.

3 .
12, Since the frequency of the AUX OUTPUT is being counted, &
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multiplication factor must be entered for bands Z and 3 only to
yield actual RF OUTPUT frequency errars. Ng factor iz needed for
hapde § =and 1. In band 2 press [BET?, [.37 {(decimal point), [23, and
[ENTER1 on counter. In band 3, press ISETY, (.1, (31, and [EWNTER].
Note that in band 0, the countar will not read the desired output
frequency. Thig is because the AU¥ OUTPUT frenuency ie mixed down
to yield the front panel. frequency.

43, On counter rotate the SAMPLE RATE knob cleckwise to HOLD, press
: {SETI, [OFS MHZ], [Blue Keyl, then rotate the SAMPLE RATE knob

counter--clockwise to the normal posifian on the Freguency Countar.

14, @mdjust the adjustsble short through ite range while observing the
frequency counter for the greatest plus and minus freguency change.
Check that the peak-—-to--peak frequency change iz less than glwven
“in Table S-——uat. -

|0
15, Enter the next CW frequency and repeatl sSIBps 12 and 14. To clear
the counter multiplication factor. press [SET1, (.1, and [ENTERI.

Tuble 4-10, Freaquency Change with 3:1 Load SWR.

Band Ci Frequency Frequency Change
Band 0 |1.0 GHz 1100 Mz
Band 1 6.0 GHz 14130 kHz
Band Z 12.0 GHz +200 kHz
Band 3 18 GHz +300 kHz
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4--16. RESIDUAL FM _TEST

SRECIFICATION:
10 kHz Bandwidth, CW MODE wilth CW Filfer

0.0l to 7 GHz LB hkHz
7 te 206H. < B kHz

DESCRIPTION:

The CW RF cutput signal is slope detected by vsing the linear portion of
& spectrum analyzer resolution bandwidth filter in the zero-—span mode.
The residual FM of the signal is represented by the filtersd aoziliary
yertical sutput voltage from the zpectrum analyzer measured by an rms
responding volimeter.

SWEEP SPECTAUM ANALYZER
0SCILLATOR 2F PLUG.IN -

SORTEND RN OO0 i
{rar i ) gn:nmt SRR
Sings e ove Pandsll dan W
Jao B4 neo Sanasll no soe |
Nl 2048 Aapein | T
Aty ATTERUATOR
-

Finqure 4~-7_ Besiduzal FM Test Setup

ECUTPMENT
Sweep Oscillator . . o L . . . o L ... oo . e e e HP 23504
Specirum Anslyzer e e e e e e e e e e e HF BE&EA
FHE Yoltmeter e e e e e e e e e e e e e e e HFE 3F400n
FEOCEDURE:
{., Connect equipment as shawn in Figure 4--7, but do not connect the BF

QUTPUT at this point.

2. Preze 2I504 [INSTR PRESETI,ICWI. Enter a O frequency of 1.0 GHz
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NOTE.

To mimimize drift, allow five minules warmup
pefnre continuing with test.

"7, Set specitrum analyzer controls as follows:

TUNING . . . - . o e e e e 0.0 MHz
FREQ@ SPAN/DIV e e e e e .5 MHz
RESOLUTION BY Coe . 00 kiHz funcoupled)
OPTIMUM INPUY . . . . =10 dBm (30 dB attian)
REFERENCE LEVEL dBm e e e e +10 d4Em
40 dB/DIV-L 4B/DIV/LIN O L. o o 10dB/DIV
TIMESDIV o . o . . . oo . a . 1 meec/DIV
TRIGGER e e e e FREE RYN
DASELIME CLIFFPER . . . fully counterclockwise
- {OFF) '
UIDED FILTER . . . . . . o o o e e e L B3

4. Adjust spectrum analyzer TUNING to center the L.0O. feedthrough
signal on the spectrum analyzer gieplay.

5. Adjust spectrum analyzer REFERENCE LEVEL controls to place the peak
of the signal trace at the reference level (top) graticule line 1f
possible.

4. Change the display scale 1o & dB/DIYV and repest step & if necsssary.

% Reduce FREH SPAM/DIV to B kHz while keeping the signal centered with
the TUNING control.

Necreace REFEREMCE LEVEL by 10 dB and place trace a1 mid--—-zcresn by
turning the TUNIMG control counterciockwise. & positive-—-zlopes ramp
(a portion of the 300 kHz bandwidth filter <trace) =zhould now be
centerad on the display i(see Figure 4-—iel).

fan
f

% . HMeasure the filtered vertical cutput yaltage from the specirum
analuzer with the RME volimetar {it =hould be approximatsly &0 1o 70
mY. Record this voltage:-———-——- mY rms.

NOTE

The zpectrum analuzser’s yeprtical output in S51en
2 iz oz 400 Mz (% msec/DIV sweedn) sawtonth waye
who=e amolitude corresponds 1o a freguency
modulation of B0 lkHz peak=—to——De3 Ky

10, Copnegct the RF DUTPUT signal to the spectrum anazlyzer.
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141. Set zpecirum analyzer controls as follows:

TUNING . . . . o o . . . .. e e 1.00 GHz
FREQ SPAN/DIV e e e e 1 MHz
19 dB/DIV-1 4dB/DIV-LIN . . . . . . 19 4B/LIV
REFERENCE LEVEL dBm C e e e e e +14 dBm

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

13. Set spectrum analyzer dizplay scale to 1 dB/DIV and repeat step 12
if necessary. '

14, Reduce FREGS SPAN/DIV to © while keeping the signal centered on the
CRT with the TUMING control.

15, ©Decrease REFERENCE LEVEL by 410 dB and position trace at midscreen
by turning TUNING contrel counterclockwise. :

16. Measure the filtered vertical cutput voltage from the spectirum
analyzer with the RMS voltmeter to obtain the residual FM voltage.
Calrulate residual FM as follows:

_ residual FM veoltzge (mY rme) o
Reaidual FM {kHz) z-—mr—r——mce e m e e e — e e X B kHz
voltage from step B (mV rms)

E i e kHz

17. Merify that residual FM is within tolerance given in Table 4--x%.

12, FRepeat steps 10 throwgh 17 with spectrum analyzer and RF Flua--in

tuned to esach freguency listedin Table 4--??.

Table 4M~QL. Residual FM

Band Cl Frequency Rezidusl FHM
Band 9 1.9 GHz (8 kHz

Band 1 .0 Ghzo i B kHz
Band & i2.0 GHz {48 kHz
Band 3 18 GH:z {15 kHz
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i 4--17. SPURIDUS SIGNALS TEST

. BPECIFICATION:
Spurigus Sianals at specified
paxinum leveled power Frequemty (GH!-)
ol-2.4 247 7 -13.%5
Marnonics tin 4B below carrier) 25 4B 325 48 Y254
Hon-Harpoaits 25 dB 180 dB Y54 43
DESCRIPTIOM:

2t or below the spescified lesuel.

SWERP Ay

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

RF output signal from sweep ossrillator is dizplauyed on & spectrum
analyzer to verify that harmonic and non-—harmonic spurious signal:s are

SPECTRUM ANALYZER

QSCILLATOR FLUGIN

o

Gty W
T O fad aam |

e me eas G eand R
et wanss hmnmsnr el e S
1048
TPUT
n i v ATTEMUATOR
-

¥ AT el

Figure 4--% . Sourinus Signais Test Setup

EQUIFMENT =
Sweep UOscillator . HP 23804
Spectrum Analyzer e e e e e HP 2E4ES
16 dB Attenustor . . . Weinschel Model %-10-
FROCEDURE:
/1. C[Connect sauipment as shown in Figure A~
e Set controles as follows:

Boe5hA:
-
oet

FREGUENCY BAND LHz
IMPUT ATTEN

REF LEWEL dEBEm
FREGIENDY SPaN MODE

www.valuetronics.com

211 Mormal Settings fcontrols marked with greesn)

S
it dB
+10 dBm

FULL BAND



BIE0A

Fress [IMSTR PRESETI,ICWI, {43 (01 [MHz1

BiIBYZA

FOWER .
T FILTER

)

OTE

The spectrum analuzer originates some mi

+10 dbm
GM

xing

oroducts thet may appear on the disolay.

I1f =

signal is in question, increase the spec

1rum

analyzer input attenuation by 10 4B, not

g2 if

zigral decresces in amnlitude by 10 4B,

thsn

return the attenuator to the original po

If the signal in questicn comes from an
sxternal soupee,

it will change by 10 dB.

zition.

If

the signal in guestion originates in the

spectrum analyzer, the level will either

change

by greater or less than 1€ dB or may not

thange

=zt all.

The 23504 CW control when being Pctatéd

may

qenerate some noise spikes, These signal

=
=

d.

zhould disappear when rotation is stoppe

I1¥ 5 spuricus signal is found that appes

rs oyt

ot specifications check the fundamental

signel

powWeEr.

amplitude to ensure it is at maximum gpecified

ituting

Then check spurious lsvel by subs

2 known amplitude sipnal on the spegtrom
sneluzer :

4djust the 83506 CW contrel through the entire §
the RF plug—in (.01 to 20.0 GHz) and check for
mon—harmonic spuricus signals. The specificatio
mon=—harmonic signals are listed below.

Change the spectrum analyzer to each of the next
bands and repeat the previous step.

peguency range of
harmonic and
ne for harmonic and

higher frequency

Frequency Eand Harmonice Honharmonics
(RZS924) dbh below carrier 4B below carrisr
0,04 1o 2.4 GHz y2S dB y2% dB

2.4 to 7.0 GHz 2B dB *50 dB

7.0 tn 43,5 GHz P25 4B o 4B

1Z2.8 1o 20 GHz y2% dB sE0 dEBE
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R puy iy -3 GUTPUT YSWR TEST

. SPECIFICATION:

- Gutput SWR: (&% 2.l

. DESCRIPTION:

_ The RF Output signal is measured using & directional caupler, crystal
! detsctor, and oscilloscope. The signal at the oscilloscope containe {11}
+ha incident signal from the oscillator, and (2) the reflected zignal.

The reflected signal is developed as follows: The incident signal
trausls down the 20 cm zir lines (2 to 18 GHzY or 2 1o & metres of
coaxial cable (.01 to & GHz), encounters the open end, and iz reflscted
back to the scurce. If the reflected signal at the RF QUTPUT conmnsctor
_ encounters a perfect B--ohm source match, no signal is reflected back.
. However, the greater the miematch, the greater the reflected signsal.
Thiz reflected signal either adds to or subtracts from the incident
zignal. This wvariation is displayed on the oscilloscope.
OSCILLOSCOPE

—

e

SWEEP - R

OSCILLATOR _ RF PLUG-IN Ju’;§€5$3
: . O’*"ﬁ
sy | e :

s e ([ s | S—HOMN:
L%@%ﬂﬁgﬁaww wﬂ IOl R 1
| mvaoak-ang;aces ol freiee B ) { g g0 @

SWEEP QUTPUT A 8
but ) CRYSTAL
: DETECTOR :
ﬁ% =
I- l DIRECTIONAL
! COUPLER
l 0.70 T0 2.0 3Kz
L
i H
ik
SR CABLE
4 to 6 METERS {10 10 20 featl LONG
DPEN
Figure 4--110. Low Freguency Duitpyt VSWR Test Setup
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___0SCILLATOR

fﬁﬁ3§- SWEEP RE
“jiélﬂi OSTILLATOR PLUGHIN
Do I )
:’} J Q'_J tt-'m ¢its aeo i; "J
Aﬂﬁ%ﬁ Aﬁfag ADAPTE
! R
1T I @r{ﬁ}u—ﬂﬂfétrl
' | DIRECTIGNAL
i | coueLER
1.7 T0.48m GHr
; %
CAYSTAL )
BE&CTDR COUPLED _U INPYT
Figqure 4-—-11. High Freguency Dutout UEUWR Tect Setup
EGUIPMENT:
Swesp O=zcillator . . . . . .. HP B3EL0A
Decilloscoapse . o éng general purpose
oscilloscope auch as HP i222ﬁ or L740A
Crystal Detector . . . . . . '4238
Directional couplers _
0.40 to 2 GHz e e e e e e e e HP 778D
1.7 to 18 GHz e e e e e e HP 1446720
Cable ‘
.04 toe 2 GHz .. 3 to & metres{ild to 20
feet) ses Table 4~-3
£ 1o 18 ... HE 148674 20--cm Alr Lines
(2 required}
Adapter APC-7 to Tgpe -N male . . . . . . HP
1182840
FEOCEDURE

Low Freguency Output UBWR Test
MOTE

# zingle section of 3 to & metres (10 to 20
feet) S0--ohm cable is reguired 1o svoid
mizmatch of connector when pgrforming the low
freguency VEBNR fest.

4. Connect egquipment as shown in Figure A--10.

2. Prese [INSTR PRESETI, (8TOP}, (21, [GHZ/=! on 8350A. Set DIESPL
BLANKIMNG off and RF BLANKING on.

L+l

ad;u:t POMER level control on plug-—in for an maximum oculput powser
of =25 millvelts peak trace on cscilloscope dizplay in order to
keep crystal in square law output range.
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.

il

7.

&.

18,

i1,

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

1 ZERQ VOLT
1 REFERENCE

N
N ‘ PR Ve Vnax 1
S T = 1 l?ﬁmVMAX

T
LN 3557 SR
ot

et oo padada e Do r o i1 L hd bl bt 45

Figure 4--12  Typical Low Freguency Swept VSWR Measuyrement

Letermine the loszs at selected fregquency of the length of rcoaxial

-cable (betwsen coupler end and cable open end), using
manufacturer’s specifications for loss/foot. (Refer 1o Table 4--4.1

Corvert UV MAX/Y MIN ratio noted in step B into sourch match SWR,
ueing Figure 4~-13 and the cable loss calculated in step 5. The BRR
should ‘be less than 1.9.

High Frequency Output VSWR Test

Connect equipment as shown in Figure f-~—-14.

oreee [IMSTR PRESETI], (STaRTI, (21, [GHz1, [STOFI] 141 [E] [GH2I on
53504, Set DISPL BLANKING off and RF BLANKING on.

4djuzt 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 U MAX/Y MIN appear 10 have greatest
separation and calculate YV MAX/Y MIN fer each point.

Convert greatest V MaX/V MIN ratio roted in step 10 into source
mateh SWRE using Figure 4--13 on the 8 4B loss line. The ZWE should
be lesz than 1.9.
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T80

‘1.0

6.0

5.4

4.0

ViMAX
ViiN
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0 8 LOSS
d
//
1.0 48 LOSS
/// 2.0 4B L0SS
;E ////’//// ’///,/”////////’ 1.0 dB LOSS
= / 4 — =
_ I//,/’////// | -,,af”””" 4.0 dB LOSS
i //// "
B / ///// ,/”'//f"’/,’
N 7//
W/
N4
1.00 . 1.25 1.50 175 2.00 2.25 2.50 2.75
SOURCE MATCH SWR

Figure 4-13. Conversion of Oscilloscope Trace t6 Source Maich SWR



| .
Table 4-"}5. toss in Coavial Table

Attenuation {dB/100 f.) at Selected Frequency

RG

Cable

Type 0.1 GHz 0.2 GHz 0.4 GHz 0.5 GHz 1 GHz 3 GHz
58/U 2.4 3.6 5.2 6.6 8.8 16.7
98/U 2.3 3.4 5.2 6.5 9.0 17.0
S5A/U 4.8 7.0 10.3 13.0 17.0 32.0
S8AJU 6.2 9.2 14.0 17.5 23.5 45.0
s8C/U 6.2 9.2 14.0 17.5 23.5 45.0
t77/U 0.95 1.5 2.4 3.2 4.5 9.5
212U 24 36 5.2 6.6 8.8 16.7
213U 1 3 5.0 6.5 8.8 i7.5
214/U 2.3 3.4 5.2 6.5 9.0 17.0
215/U 2.1 3 5.0 6.5 8.8 16.7
217U 1.5 2.3 3.5 4.4 6.0 L7
218/U (.95 1.5 2.4 3.2 4.5 9.5
215/U 0.95 1.3 2.4 3.2 4.5 9.5
220/U 0.69 P52 1.85 e 3.6 7.7
221U 0.69 (.12 1.85 — 3.6 7.7
223/U 4.8 7.0 105 13.0 17.0 32.0
224/U) 1.5 2.3 | 3.5 4.4 6.0 1.7
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4--15.  EESIDUAL AM

SPECIFICATION:

Residual AX in $88 kHy Bandwidth 150 4B
tin &8 below carrier and at
specifiad waximum leveled power)

DESCRIPTICHN:

The RF Output =ignal from the RF Plug--in is amplitude modulatad with a
zquare wave from the E3S0A. This modulated signal is wsed to eztablish
a refersnce on the RMZ voltmeter that is 9 dB below actual carrier
signal. The ? 4B reduction occurs because of voltmeter response 1o
zquare wave and square--law re2sponse of crystal detsctor. Medulstion is
then removed and the magnitude of the Residual AM component is measured
with reszpect to sstablisghed reference.

AMS
VOLTMETER
&N€E$G arF T

OSCILLATOR PLUGHN

AT
[ ]
s ® o

CRYSTAL 7 EBOT INPYT

ATTENUATOR  DETECTOR CABLE
LT 'k

Figure 4-—-4‘4. Residual AM Test Setup

CEQUIPMENT:
Sweep Oscillator . . . . . . . . . HP B3504A
EMS Uoltmeter e e e e e e HP 2400¢
Crystal Petector . . . . . . . . . HP 24730
Attenuator . . . . L. L . Refer to FROCEDURE
&0 cm (24 in) cable {Limits bandwidth to
approximately 100 kHzY . . . . . . - HF11170E
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SO A,y A=

51 {. Connect enuipment as shown in Figure 4--14 using a 20 dB
attenuator.

Press [INSTR PRESETI, [CW1, engage [#% MODI t1 lHz or 27.8 WHz,
disengage [DISPL BLANKI.

P

NOTE

& 44 dB decrease in the BME wolimeter
indication corresponds to zx S0--dB reduyctien in
ziqnal level. & correction factor of F dB is
sded hecavze of the RME uoltmeter response I
s sauare wave and the sguare--law PESpOnEe of
the crustal detector,

O

Set POWER LEVEL to +19 dBm and CW fregquency to 1 GHz.

4. ary attenvation using 3 dB, 4 4B, and 10 dE attenuators until

reading on RMS voltmeter iz —-28 dB +3 dB. Note voltmeter reading.
5. 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 % dB to compenszate for
square~-law inequities, and yerify meste the folerance in Table
G- =i
14
&. Engage [#¥MDLD]1. Repeat si=ps 4 and § for frequencies given in Table
=g
14 Table 4=It.  Rescdval AM
: Band Tl Frequency Residual AM
{dB below carrier)
Eand 0 \ 1.0 GHz Y50 dE
Band 1 \ 6.0 GHz 280 4B
Band = 12.0 GHz »E50 4B
Band 3 | 18 GHz Y50 dB

www.valuetronics.com



4--20. EXTERNAL FREQUENCY MODULATIGN TEST Cross Dver Lovpled Birect Coupled

BC to 100 Hz o
SPECIFICATION: z +75 HHz +12 MHz
180 Hr to 1 WHz: t'? MH 2 +7 My
i MHz te 2 HH:z: + 5 HHz ' +5 HHr

' 2 HHr to 40 I ¥
DESCRIPTION: ¢ 10 i +{ HHz | 41 Wz

L)

The RF futput is modulated with an external zignal at 100 Mz, 1 MHz, £
MHz and 10 MHz. The 100 Hz deviation isg measured directly on & specirum
analyzsr. The deviation a1t the higher frequencies iz found by veing =
dmlay line discriminator to observe an increase in the medulation on &n
szcilloscope until distortion iz observed. This freguency change is
measured on a frequency counter, '

SWEEP RE N - SPECTRUM ANALYZER
OSCILLATGR PLUG- FUNCTION - :

‘ . GENERATOH
| e EXT

" GEG‘E i

4.‘_...‘....—-..“.3,

RF 5081 ¥ p-p
quTRYT

10 dB
ATTENUATOR

-

Figurs 4--45. 160 Hz External Freguency Modulation Test Setup

g e e

Sweep Ozcillator . . . . . . . . . HF 83504
Spectrum Analyzer e e e e e e HF BE&BA
Fregquency Lounter e e e e e HF E343R
Funection Generator . . . . HP 23128

DJecilloscope I finy general purpose
oscilloscope such az HP 12224% or 1740k

www.valuetronics.com



10 d8 attenvator . .. Weinschel Model %-10

Power Splitter . . . . weinschel Model 1579
Delay Line Discriminator . . . . {See Figure
i--33

% fdd a 50N\ load and BNC Tee to 2ach
ascilloscope input.

L e e e ol A

100 Hz Modulation

4 Epsurse that modulation sensitivity 1s s2t tn =20 MHMz/volt znd
modulatiorn coupling to DL isee Figure 4-»%). Connect squipment as
shown in Figure 4--1E, /

> press 93504 [INSTR PRESETI, [CW]l and disengage the [DISFL BLAMNKI]
key. Dissngage RF plug--in tCoW FILTERD key. Center fundamenizl
signal on spectrum analyzer CRT display. Set function generalar
frequency to 100 Hz sinewave and amplitude to full
counterclockwise. Adjust function generator amplitude control
zlowly clockwise whils monitoring display on spectirum analyzer.
Deviation from center line should be symmetrical at first then
become non--symmetrical as deviation increases.

ed

Note point at which deviation becomes non--symmetrical and verify
that it is greater than x12 MHz.

4. Turn B2564 LINE switch to off. Remove RF plug=—in and switch
modulation coupling to crossover {sege Figure 4--xx). Install the RF
plug-—in and turn the 8350a line switch to on. Then repeat £teps 2 .
and 3. The highest symmetrical deviation freguency should be
greater than +75 MHz.

3400 Mz FM Modulation

OSCILLOSCOPE

SWEER AF
_ USCILLATOR - PLUGN

. FUNCTHON
GENERATOR

iy ey |
Dus 00 mucbr?! [*R 99“}3;

Sad 54 s FA000H ¢
(1 & 09063

FREQUENCY 1 ememeeeemo—ee—
COUNTER

BOWER

SPLITTER DELAY

LINE
GISCRIMINATOR

IF
BUTPYT

1048
ATTENUATOR

F,*jw‘e Hq-16 %IQO'HZ Fve?ueno}f Modulalron Test Setvy
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i

]

10,

il

et function generator frequency to 1 MHz. Set both oscilloscope
inputs to 50K

Set function generator output amplitude tp 0.1 velt P-~P output.
Connect equipment as shown in Figure 4--16 with functlion generator
putput not connected. Adjust CW and CW VERNIER for = delay line

Cdiscriminator output of ‘07 volts as observed on oscillescope. Note

frequency counter reading.

Connect function generator cutput to B3504 FM INPUT (rear panel)
and adiust oscilloscope for a clear display of the function
gERerator S1inewave.

Increazse the function gensrator output amplitude until the
deviation becomes non-—symmeirical or distorted. Use 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
function generator output from FM INPUT and adjust CW/CW WERNIER to
the grease pencil mark. Calculate the difference between the
present freguency counter reading and the previous reading {(st=p
&), Yerify frequency difference is greater than minimum given in
table below for the FM frequency range tested. %.

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

Change mode of plug-—-in modulatien coupling and repeat steps &
through 10. Verify the results according to the table below.

-

Modulation
Fregquency

Direct Coupled

Crosg Over Coupled

1 MMz +7 MHz +7 MHz
2 MHz +5 MHz +5 MHz
10 MMz +1 MHz

www.valuetronics.com
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4--20 AN ON/OFF RATIO AND SHUARE WAVE SYMMETRY TEST

SPECIFICATION:

On/0%F Ratio: 330 dB

Symmetry: 40760

DEGLRIPTION: .

The aM ON/OFF ratio is checked on the amplitude axis of 2 yideo

triggersed spECtrum analyzer display. The symmetry. iz checked by
czlculating the an/off time Fatin on thee freguency axis.

SWEEP ue SPELTHUM ANALYZER
GSCILLATCR PLUG-IN i S
e
[mn ou f‘wwm’J
& anh 92
oa (=31
e T 1048
ouTPy ATTENUATOR
{ e

Figure 4--48. AWM ON/OFF Ratio and Sauare bWave Bymmetry Teszi Seiyr
EGQUIPMENT:

Sweep Oscillator e e e HP B350A

i0 dB attenuvator .. Weinzhel Model

G2

Spectrum Analyzer . . . . . - HF SD4EA

PROCEDURE :

{ Connect squipment as shown in Flgure 4--4% . Fress 23504 [INSTR
FPRESET] [CWI [i1] IGHz1 and esngage [ MODI. Set m3I59eR POUER
LEVEL to +10 dBm.

2. Get conirols as follows:

BEASA: :
Set all Mermal settings {(controls maried with greend
FREGUENTDY BAND GHZ e 0L oto 1.8
GHz
www.valuetronics.com



INPUT ATTEMUATION
REFEREMNCE LEMEL
FREGQUENCY SPAMN MODE
SWEEP TRIGGER
RESOLUTION BW .
AUTO STABILIZER
SWEEP TIME/DIV

(|

ZERD SFAN

¢ for 1 kHz
ar 27.8 kHz

Ao just spectrum analyzer TUMING controsl to center 1 GHz
on CRT. Adjust REFERENCE LEYEL to set signal on top trac
Verify that the AM ON/OFF ratio (peak--to--peak signal
yariation) is greater than 30 d4B.

zignal

=
2.

4. VYerify that the squarewave symmelry of the obzerved signal 1s

batwesen 40 and 60 percent.

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

www.valuetronics.com



4w~ STEP ATTEMUATOR ACCURACY TEST (OPTIOH 002}

. SPECIFICATION:

Lo &Ttenvator gttenuvator Setting (dE}
CAccyracy
| 19 20 Zs 40 50 &1 74
gl to 12.4 GHzO.6 0.7 0.9 1.8 2.0 =z2.2 2.3
S 424 1o 1B GHzD.7 .9 1.2 2.0 2.2 2.5 2.8
45 to 20 GHz 0.% 1.3 2.8 3.0 2.z 2.2 I.b

. DESCRIPTION:

' and displaued on & spactrum analyzer.

J

EEP AF
0SCILLATOR PLUGAN

' CALIBRATED
STEP
ATTENUATOR

Figure 4--1%9  Attsnuslal SGrroracu I2e1 Setun

EGUIPMENT:
Sweep Cscillater . . . . .. . o - HP 23504
Ttep Attenuator e e e HF B4%E4 Opt. 850
Zpectrum fAnalyzer e HF BE6EA
PROCEDURE:
1. Connect equipment as shawn 1in Figure 4--1%. Press Z350A [INETR
FRESETI,(CWI 141 [GHzl. Set the 5uEPEs POWER LEVEL 1o +7 dBm.

www.valuetronics.com
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Set controls as follows:

™3

o

m
4

Stap Attsenuator S
ATTENUATION e e e e e e 70 dB

Spectrum Apalyzer
Set zll normal settings fcontrols marked with green)

INFUT ATTEN e e e e e e e e e e 149 4B
REFERENCE LEVEL e e e e e e e -50 dBm
RESOLUTION BANDWIDTH . . . . . . . . 1 MHz
FREQUENCY SPAN/DIV . . . . . o . . . . 5. HMHz
FREQUENCY SPAN MODE e FULL BAND
VIDED FILTER . . . . . . Adjust as necessary
FREQUENCY Ba&awD . . . . . . . 2.8 te B.5 GHz

3 prese SI504 [POWER LEVELD, [STEP SIZE), (i), L8], and [dBm/dE).

Mate the actual attsnuation vzlues on the calibrzted step
attenuator’s {Option B%0) calibration report at the frequency and
attenuation steps used. Calgulate the Reference Attenuator Error
for sach step as shown below; record thig error in the Attenuation
Error column of table below.

ke

Httepuation Error = (Cal. Ref Atten. - Cal. Step Atten.) - {(Ref.
Setting - Step Getting)

For example, with & Reference setting 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

dB1ri:

Example Calibraticn Report values:

70 4B setting i% actually &9.55 4B
%0 dE setting is actually 30.80 dB

sttenuation Error = {(69.58 dB - Z0.80 d4B) - {70 dB - 30 4B} =
-1.2% dB

Adjust spectrum analyzer TUMING raontraol toc cEnter notch on fwEep
sescillator output signal. Reduce spectirum analyzsr FREGUENCY
SPAM/TTY to .2 MMz and recenter TUMING control. Press FREGQUEMHCY
SpaN MODE [ZERDC SPAN] key and adjust FINE TUNING to peak zignal on
spectrum analyzer display. Adjust specirum analyzer REFEREMCE LEVEL
UERNIER for a trace at the cenier gradicule lins. Fress 1 dB/TLTIV
and recenter trace. '

o

&, Prepss the 83504 [@1 key and decrease the reference alttenuation by
10 dE.

www.valuetronics.com



~J

fecord the power level variation from the center graticule _
(reference) an the spectrum analyzer digplay (b= zyre %o designate
the direction of change: + iz above and - 13 helow the rafersncel.

%. Algebraically add the Attenuation Error and Deviation from O
reference and record the sum in the table below. Repeat steps & and
» for the other attenuation values.

Fef Atten Calibrated ‘Deviation ATtenuator
S1ep ~Ehange from 9 ref Aoouracy

28 - 68 mmme= mmmee memes
&0 - 50 e mmeee mmee

S0 - 40 mmmee mmmm= o mmmes

a0 - 36 mmmmemmee= meemes

30 -20  -eee- mmmIT o TS
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Tahle A-:-5 825924 Performance Test Rmcord Card

SPECIFICATIONS TESTED
Linits

A-17  Fregeency Ranoe and Accyracy
CW Hode
§.64-20 GHz:
Band 1 +#5HHz
Band 1 #5 WHz
Band 2 +i0 #Hz
Band 3 +45 MHHy

Swept Frequency Accuracy
g 04 - 20 GHz: +50 MHz
Fall Band

Band 0 +i5 fHz

Band 1 #20HHz

Band

Fed

95 Mz

Hand

Lod

+39 HHz

Marker ACcuracy
Full RBand §.81 - 29 BHz
50 HHzt 5% of sweep width

Band 0 9.0% - 2.4 GH:
#15 HHz+ 5% of sweep width
Band 1 2.4 - 7 GHz

+20 WHz+5% of sweep width

Band 2 7 - 13.% GHe
+25 MHz+ B4 of sueep width

20 GHz
swaen width

Band 3 13.5 -
+30 KHzr 53 of

www.valuetronics.com

Step

3 e

i1,
12,

13.

16,

TEST
Conditiona

. Start freguency =il HHz
. Btop frequency

. CW freguency = 10 MHz

=20 GHz

£V frequency = 1 GH:z
oW freguency = 2.4 GHz
CW frequency = 4 LHz
C8 frequency = 2.5 GHz
C¥ frequency = 7.0 GHz
{W frecuency = 40 GHz
{H fregeency = 7.4 Gz
{8 frequency = 3.5 BHz
GW frequency = 17.0 GHz
C¥ fraguency = 14.0 GHz
= 2¢.0 GHx

CW Freguency

Btart frequency = 106 HHz
Stop frequency = 28 GHz
Start frequency = 10 Mz
Stop freguency = 2.4 GBHz
Start frequency = 2.4 GHz
Stap Trequency = 7.0 GHz
Start frequency = 7.0 GHz
Stap frequency = 13.5 GHz
Start frequency = 13.5 GHz
Stop fregeency = 20 GHz

Wi = 1 GHz
N2 = 4 GHz
M3 = 8 Gz
He = {4 GHz
#5 = 18 LHz
My = 4 Bz
#2 = 2 GHz
Wi = 2 84z
H2 = & BHz
ML = 8 GH:
H2 = 12 BH:
Wi = i5 Bz
Me = 4B BHz

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
ii.?4°” GHz

14 9375 GHz
£7.937% Gh:

4 1499% Ghy
3.44995 GHy
1414995 GHz
1844995 GHz



SPECIFICATIONS TERTED
Limits

4-14. Output amnlityde

Bteg 4 0.0% - 2.4 GHz
(44,5 db
({417 dB)

Step 2 2.4 - 7 GHz
{+1.3 db
(.5 dB)

S1ep 3 7 - 13.5 GHz
($1.3 dR
({+i.6 4B

Greg 4 13.5 - 4B.6 G2
(o1 4 dE
({ri b dB)

Step & 135 - 20 GHz
(41,4 dbn
{{i.4 ab}

Step & B.01 - 1B.6 Bz
(«1.5 dB :
({+¢1.7 dB)

Step 7 0.04 - 20 GHz
{+4.5 dR
({+1.7 dB}

Power Meter Leveled
(#0.2 dB at maxitus
jeveled power sutput

145 dR/SHP
yid gB/SWP

Pur Gueep:
Opt. 802:

4-4%  Freguency Stability
+5 tg ~i0% V Line Change:

Fand § iGHz {450 kHz

Band 1 & GHr (454 kHz

Band 2 12 GH2

Band 3 18 GHz

— Time (10 minutes):
Band 1, § GHi:
Band i, b GHz:
Band 2, 12 GHz
Band 3, i§ GHz:

www.valuetronics.com

Per Lyl Accuracy {0pt. BO2):

¥ay Leveled Pur: +ib dBm.
Opt. BO2:  +15 dBn
Internal Leveled: +i dB

(+100 kHz

(4159 ki

(+100 khiz
G490 kil
{4200 KMz
(FID kHz

S1ep

Power = +if dBe
{(Ppwer = +i¢ dbm

10, Power = +i0 dBn
{(Pouwer = +8.5 d43n}
Power = +18 dBa
{Power = +8 dBn

Power = +i) dBs
{Power = +7 dBm)
Power = +B &Bn
{Power = +5 dEmd
Powar = +if dBn
{Pouer = +7 dBn
Fowep = +B dbBn
(Powar = +5 dBa)
i8,

17, veyer level = +1 dis

(Wi WS

. Ltow line frequengy change
. High line freagency change
. Low line freguency change

High ling frequency change
Low line freguency change
High line frequency change
Low line fregquency change
#igh line freguency change

_ Mayimus deviation in 10 minutes
. Haximun desiation in 10 sinutes
Hagimum deviation in 183 minutes
Haxizum deviatien in 48 ninvtes

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
=~

o iy
ek o A Rl o

s

Lot i W e * 4}

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



SPECTFICATIONS TESTED TEST LOMER
Limits Step Conditions LINIT
{1 dB Power Change:
Band §, 1 Ghz: {(+200 KMz ii. Freguency change with power
Band 1, & GHz: {+200 kHz Freguency change with power
Band 2, {2 BHz: (4400 kHz Frequency change with pewer
Band 3, 18 GHz: {+680 kHz Freguency changs with pauwer
Z:1 Load SBR:
Band 0, § GHz: <{+100 kHz 3:1 BUR
Band &, & GHz: (460 kHz 3:1 GWR
Band 2, 12 GHz: {20% kHz 3.4 BUR
Band 3, 18 GHz: (3300 Mz J:1 BWR
4-15  Resideal M
Bang &, § GHz {8 kHZ 9. Dempdvlatien voliage
Fesideal F¥ voltage
Residual FHi-veltage
Pamadulatien voltage ¥ 44,4 kHz
Band- &, & GHz (15 iHz 18, Resideal F¥ voltage
Residya}l FH veltage
Dewodulatioen X444 kHz
Band 2, 42 GHz (i5 kHz Residval FM woltage
Residyal FH# veltags
Desodulstion voltage Xi4. 4 kHz
Band 3, 1B GHz {i% kHz Residual Fi Voltage
Recideal FH voltage
Bemodulatien veltags Xi4.4 kHz
4-17. Bpuriows Bignals
Harmonic:
Band 0 0.04 - 2.4 GHz: 3-2% dB 3. Heasure relative to carrier $-25 dB
Band & 2.4 - 7 Bhz »-25 dh ’ 1=25 dB
Rand 2, 7 ~ 43.5 BHz »-25 dB a5 dR
Bznd 3, 13.5 - 20 GHz »-25 dB -3 dE
Non-harmonic:
Band 0, 8.04 - 2.4 GHz: -25 dB 7=25% 4B
Band 1, 2.4 - 7 GHz Y-S0 dB 325 db
Band 2, 7 - 43.5 GHz +-50 4B Y50 dp
Band 3, 13.5 - 20 GHz »-58 dB #-50. 4B
4-18. Duiput VEWR
§.94 - 2 Gz (2.4 b. Range: .1 -~ 2 GHz
2 -20 GHz: 2.4 1i. Range: 2 ~ i8 GH:z
4-1%  Residyal AN
Bang €, 1 BHz: -G 4B S. Heasure relative o carrier
Band i, & GHz: ~50 dB
Hand 2, 12 GHz: -Gb db
Band 3, 18 GBHz: 150 dB
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HEASURED
YALUE

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

P
[RERNRY
e

~
!

pesiiie=y

PV

o

T R
oo

H
LNy B BNy Iy |

It e |
{



SPECIFICATIONS TESTED TEST LOWER MEASURED  UPPER
Liwits Gtep Conditions LIKIT UaLYE LINIT
- 4-28. External P
' Direct coupled: { &35i: Close switch 5, epen &.
BC - 100 Hz: 342 HHI kS PHLZ WHy
Tross Oeer Coupled: 4. A354: Clese switch &
D - 400 Hz: 475 WHz Y75 WHz
Direct/Crass Dver coupling
108 Hz ~ & HWHz: A7 MHz 7. 347 HHz
Lo~ 2 WHz: 45 HHz i0. 345 HH2
po- 40 WHz: i WH2 i iz
44 . AZ5i: Change switch & from 7 HHz
previoys setting 115 HHz
y+i MHz
. A-BL. AM On/OfF Ratio
‘ Bouare-~dave Symmeiny
Gn/0fF Ratios i, W freguency = 4 GHz
Y30 dB below specified Polar-= +i6 dBa
a3y leveled power (pt. 902: Power = +1%)
' 3. Y30 4R
Gymmatry of OW/OFF time: 4, 4% A
40768 ' : '
1 4-3p, Step Attenyator ACCUracy
' {Seferenced fron § d8) i. CW frequency = 4.0 GHz
§.91 - 42.4 GHz Power = +7.¢ din
Attn. Sten  Acouracy 2 Reference Attensation = 7§ dB
ifl db {466 db ‘ -
20 43 {407 dR 4. Ref Attn. Attn. + Deviation
74 oB (.9 dB Etep Error from § ref
44 dB (44,9 db 70 - &b + (0.7 4B
56 dB (+2.0 db 70 - 59 + i#k.7 dB
&0 db (+2.2 4% 70 - Al + {407 dB
78 dE {+£.3 dB 70 - 3% + {+1.B dB
: 76 - 20 ¥ [32.4 dB
70 - 40 + {+2 2 o
70 - 1 + (+2. 3 dR
% O§ frequency = 19 BH2
12.4 - 48 GHz Power = +7.0 din '
Arin. Step  Accuraty Reference Attenvation = 70 d¥
i dg 0.7 4%
28 dE (5.9 dE _ Ref Attn.  Attn. +  Deeiation
30 di {+4.2 d2 Step Errar from § ref
40 dB (+2.0 d3 : 70 - &L * (407 dH
50 4B (+2.3 dF 70 - 50 i (487 dR
50 dB (+2.% dB 7o~ Al + {407 dB
74 dB {+2.8 dB 70 - 30 + (42,0 dB
o 70~ 20 + 1427 dE
o ' ' 78 ~ 48 + (+E5 dR
- 70 - 10 + 428 gh
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SPECIFICATIONS TESTED TEET LBWER MEASURED  UPPER
Linits Step Coenditions LIMIT YAl UE LIKIT

0. CW frequency = B &Hz

i8 - 20 fHz Power = +7.0 dbm

Attn, Step  Accuracy feference Attenustion = 70 4R

ig dB 8.9 db

29 -dR (1.5 dB . Raf Attn. Attn. + Deviation

36 dB (2.5 4% Step Error from | ref

40 4R {+3.0 d¥ 70 ~ b + {#1.9 dB

Sh 4B (+3.2 dB 70 - 5 + (41,5 dE

50 dB (+3.3 dB 70 - 4t + (r2.5 db

76 4B {+3.5 dB 70 - 30 + (#3.1 dE
- 28 + (+3.2 dB
70 - 40 + (+3.3 dB
70 - 0 T (+3.9 R

f
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E~1. INTRODUCTION

E-2. This secticn provides adjustment procedures for the
Model 235926 RF Plug-in. These procedures should not be
performed as routine maintenance but should be yzed (1) after
replacement of a part or component, or (2} when performance
tsgts show that the specifications of Table 1-1 cannct be
met. Table 5-4 lists all of the adjustments by reference
designation, adjustment name, adjustment paragraph, and
deszcription. Each procedure includes & test setup -
iliustration and one or more adjustment locatian
illustrations.

_______ NOTE.
Allow the B3E924 RF Pluc-in and the
21504 Sweep Decillator to warm up for
20 minutes prior to making anuy
adiustiments.

6-3. GSHFETY CONSIDERATICNS

T4, élthgugh this instrument has been designed in

arcordance with international safety standards, this manual
centaing information, cautions, and warninge which must be
followed to snzure safe cperation and to retain the
instrument in safe condition. Service and adjustments should
be performed only by a skilled perseon who is aware of the
hazard involuved.

WARMING

SGdivstments in this sectinn are
performed with power supplied tg the
instrument while protective covers
are removed,. There are voltanes at
pointe in the instrument mhich can,
if comtarted, cayse nersonal injury.
Be eviremely careful,. Adjusiments
=hovld be performed omly by 2 =killed
nerson who i aware of the hazard
involved,

Capacitors inside the dirzstrument may
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still be charged, sven i+ the
ingtrument hatc heen disconnscted from
itz source of cupply.

NOTE

Use = non—metalic adivstment tool
whenever possible.

5-5. EQUIPMEMT REGUIRED

E~n. The equipment required for the adjustment procedures is
listed in Section I of this manual. If the test squipment
recommended i not available, other equipment may bes uzsed 1f
its performance mests the critical specifications listed in
the table. The specified equipment reqguired for ecach
adjustment iz raferenced in each procedure.

E-7. FACTORY-SELECTED COMPONENTS

5-8. Table 5~2 contains a list of factory-selecied
components that include the reference designation, the

related adjustment procedure, the allowable range of vzaluves,
and the basis of selection. Mominal values are given for the
factory—zselected components, designated by an asterisk (=),
on the schematic diagram and in the replacement parts list.
HF Part MNumbers for selected values are given in Table 5-3.

5-%. RELATED ADJUSTHMENTS

E~40. Interactive adjustments are noted in the adjusiment
procedures. Table 5-4 indicates by paragraph numbers the
adjustiments that must be performed if an asszembly has besn
repaired or replaced or if an adjustment has been made to an

aseembly. Table 5~8B lists the adjustment procedures includsed
in this section. J

©-11. ADJUSTMENT PROCEDURE [

S-12. Adjustment procedures are given in the proper sequance
to allow for interrelated adjusiments.
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Tahle 5=i. Adjustable Components

Reference Ad iustment 4d justment Dascription
Designation] HName Paragraph
424 BATH 524 Sete gain of freguency reference

in Bands &, 2, and 3 ({ Y/GH1),

AZR4 GFFEET 524 Sets affset of frequency refer-
gnce in Bands i, 2, and 3
{4 WEH),

cR&6 BAND 0 OFFBET | 5-24 | Bets offset of frequency refer~
ence in Band 0 (L YWGHz),

AZRZS BAND D GAIN G4 Sets gain of frequency reference
in Band B {{ W/GHz}.

A351 Configeration | 5-13 Selects plug-in cods, puwer up

“Suitch power level, Fd sensitivity, FH

nadulation coupling, step
attenvator option code, mpermal/
sequential sueep operation, and
phase lock operation.

A4RY BLE 525 Glope adjustuent for frequency
tracking voltage,

¥

A4RA i HI 525 Sets power calibration at the

high end of the pewer range
(40 dBud in Band 0.

fidRE { HI 5-25 Sets power calibration ath the
high end of the power range
(+i dBm} in Band 1.

BAR4 BIAS -5 Se1s bias on the intarnal
detectar line for J voltis with
BF power OFF.

MRS i 5-2% Eets poewer calibration at the
low end of the power range
{~% dBm} in Hands {, 2, and 3.

BeRa § 1.0 525 Sets power galibration at the
low end of the power range
(=5 dBm) in Rands &, 2, and 3.

A4R7 i MG 525 Sets power calibratisn at the
sniddle of the power range

{+7 dBn} in Band 0.

A44RE 1 HD L85 Sets power calibratisn a1 the
middis of the power range
(47 .dBm) in Bands L, 2, and 3.
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Table 5~i. Adjustable Lonmpenents {continuved:

Reference 'éééagtmenf ’héjuitﬁﬁﬁ? Deseription

Dasignatisn |Name Faragraph

A4R? 2H 529 Sets power meter levelipg cali
bration. :

A4RLL GATH 5-27 Bets gain of Uil Baln ALC
Amplifier.

84R47 1OFS ¢ 5-2% Adjusts for zers offset through
U7-86 leg amplifier circuit.

A4R5A LFg 2 5-2% Adjusts for zers offset through
US log amplifier virguit.

AARSS GF5 3 525 Adjusis for zero offset throuegh
U8-Q1 Bample and Hold circuit.

A4RGY GF5 4 5-25 Adjusts For zere offset through
Uit Hain ALC Amplifier.

ASCH Lo 5130 ddjusts low frequency fer best
freguency response flatness
through U6,

ASRIY M 5-30 Adjvsts shape of Uif Video
Anplifier compensation netwerk
rESPONGE.

ASR3IA B i 5-24 Breakpoint that waorks with SL1
{8lope L} for ALC flatness.

A5R3b bR 2 5-24 Breakpoint that werks with 8L2
{Slope 2) for ALC flatness.

ASRIB BF 2 5-26 Breakpoint that works with BL3

' {5lepe d) for ALL fiatness.

ASRA0 B 4 5-34 Breakpoint that works with 5LA
{Glope 4} for ALD flatness.

BSR4 5Lt 526 Slope adjustment far best all
flatness.

A5R4Z 5. 2 526 Slope adjustment far hest ALLC
flatness,

AER4T 5L 3 5-26 Blope adjustment fer besy ALL
flatness.
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Table 5-1.

Adjustahle Camponents (continyed)

Refarence fd justrent Ad justrent Degcription

Besignatien| Mame Faragraph

ASRA4 a4 5-B& Glope adivsteent for best ALD
flatness.

&ER4E gLp C-2h Sets overall slope of internal

' levaling ALC.

A5RS Puse 528 Gets range for powsr sweep.

ASRTS HI 530 Works in conjenctien with Ci4
te set freguency respense fTlat-
ness of ALC.

HER? SRD 5-20,5-21 | Adjssts YTH 8RD bias to peak
power in all bands at low power
settings,

fhRib TV GAIR 5~15 Sets the gain of U6 Tune Volt~

: age buffer amplifier.

ahR21 Al CAL 5-i% Adjusts the gain of US
Yariable Gain Amplifier during
all single band sweeps,

AEREA 183 5-15,5-23 | Adjests the gain of U5 Variable
Gain Amplifier in Band T during
single band sweaps,

ABREE B2 5-15,5-23 | Adjusts the gain of U5 Varisble

: Gain Anplifier in Band 2 during
single Dang sweeps.

AbR2E Bi 5-15,5-23 | Adjusts the gain of US Variable
fain Amplifier in Hand 4 during
single band suesps.

BARED i3 515 deua?é the gain of US Variable
Gain Amplifier in Band 0§ during

_ _ single hand sweeps.

ABRIA {0V DFFSET  [5-15 0ffsets the -0 velt reference
voltage to UiS.

aeR37 £ S-1% (ffzets input veltage to U24h
Paruard sweep bandswitch
amplifier.

AERES EE3 5-20,5%-21 | Adjests YTH ERD bias at high
power levels in Band 3.

ABRGZ g2 5-28,5-24 |Adjssts YTH SRD bias a1 high

pewer levels in Band 2
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Table %5-1.

fdjustable Copponents (continved)

Reference
Designation

Adjustment

Name

Ad justment
Faragraph

Description

a7RLD

ATRLZ

ATRLB

B7R1G

ATRZZ

ATR24

A7TRAL

A7RAZ

ATRAS

A7R4b

ATRSL

ATRES

A75L

BGL HI

86L L0

SAIN

gFs

SEQ HI

SEG LD

Sew TC

861 7C

Bi OFS

RTC COMP

OFFSET

9-i4

b-16

et

G-1b

5§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.
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Tahle 5-1. Adjsstaple Components {continued)

Referencz | Adjustrent fd justnent Descriptisn
Gesignatian | Name Paragraph
4752 GATH 5-29 Ad justs high end of band YTH to
1) tratking at slow sueed
gpeeds,
ABRLG HI 5-49 Adjusts YO delay compensatien

at high frequency end of hand.

ABR1Z L 519 fpd justs YO delay compensation
at low frequency end of band.

ABRAE 7 g-14,5-19 Adjusts offset to mininize the
' difference between CW and #4F
£ with Y0 delay caMpensation

circeits.

AERLY GAIN E-it Adivsts Scaled Voltage Tune DAC
input sigeal to U20 Bupning
fmplifier.

aBR2Z IR0 5-ib Adjusts supply correction yolt-

' age to UZD Sumning dmplifier
- ABR24 0FS -4 Adjusts Offset DAC input signal
' tp U20 Sumning Amplifier.

ABR44 -1 4y 5-id fets ~i0 walt reference veltage
SOUNCE. '

&BRSS RTC CoMp 5-18 adjusts the pulse width of the
Y0 retrace compensation signal.

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

H352 GATH 537 Adjusts the high end of band Y0

: frequency atcuyracy.

ALZA4R4 none Factary adjusted,

AL4AIRLL none Factory adjusted.

ALAALRLT TOREe | Factory adjusted.

a1464R14 nane Factory adjvsted.

AL464RLS nong Factory adjusted,

ALapiRib neng Factory atjusted.
AL4AIRLE noane Factery adjusted,
ALGALRA  neng Factory adjusted,

LA14ALRE naneE Factory adjested,

www.valuetronics:co




e

Table %2, Factory Selected Lomponents

Referancs | adjustment | Allowable Bagils of Selsction
Dasignatoer! Paragraph Range of Values

AR

ul
o

Vh ot Sl Eelects smaling of
oy

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

AYRE4 fOTEe Smlegted at Faotory

To correct For Freguenoy
pnonlinsarity in YTH.

PP RIES nong
PYR IO Morne
AFRI? none
HIRIg none
ATRIEY | none
ATREL nong
BPRET naneg
AR EH nane
BPR&Y rnoneg

TR none

PR noneg

ARR 323G Iy e e Selected at factory
o correcet Ffor Freguency
nonlinsarity dn the Y

aBREY nonE
BR3R eng

AERZT nong

Aldaiil nbne Balected at faotory
to o eptomize YO handwidith,
poawer, and harmonios.

MLEALER SIS l
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Table 5-3, HP Part Numbers of Standard Value Replacement Compongnis
RESISTORS
RANGE: 10 to 484K Ohms
TYPE: Fixed-Film =
WATTAGE: 125at128°C i ;\—E‘;:-""m
TOLERANCE: =21.0%
. L
| V(i;{;e HP Part Number g V(a;;;e HP Part Number g V{a;;;e HP Part Number D
10.0 L 07570346 2 464 0698-0082 7 21.5K 07576199 3
110 © 07570378 0 511 0757-0416 7 23.7K 0698-3158 4
12.1 07570379 L | s82 0737-0417 8 | 261K 0698-3159 5
13.3 0658-3427 0§ 619 . 07570418 9 28.7K 0698-3449 6
14.7 0698-3428 - - \ 681 0757-0419 0 316K 0698-3180 8
16.2 0757-0382 6 | 750 0757-0420 3 348K 07570123 3
178 0757.0294 9 825 0757-0421 4 38.3K 0698-3161 9
19.6 0698-3429 2 | 908 0757-0422 $ ] 422K 0698-3450 9
21.5 . 0608.3420 5 1.0K 0757-0280 3 464K 0698-31582 G
______ 237 - 0698-3431 6 | 1IK 0757-0424 7] 51K 07570458 7
26.1 . 0698-3432 7] 121K 075740274 5] 562K | - Q7570459 8
-28.7 " 0698-3433 8 1.33K 07570317 7 815K 07570460 1
31.6 0757-0180 2 | 147K 0757-1094 9 | 61K 07570461 2
34.8 0698-3434 9 1.62K 0757-0448 ! 75.0K 0757-0462 3
38.3 06983433 0| 178K 0757-0278 9 | 825K 0757-0463 4
s 0757-0316 6 1.96K 0698-0083 8 $0.9K 0757-0464 5
46.4 0698-4037 01 215K 0658-0084 9 | 100K 07570465 6
511 0757.0394 0| 2378 0698-315¢ 6 110K 0757-0466 7
56.2 0757-0395 L] 261K 0698-0085 0} 121K 07570467 8
61.9 07570276 7| 287K 0698 3151 7 | 133K 0698-3451 0
631 07570397 3| 316K 0757-0279 0 | 147K 0698-3452 !
750 0757-0368 4 | 3.48K 0698-3152 8 162X 0757.0470 3
82.5 67570399 . 51 3.83K 0698-3153 9 1 178K 0698-3243 8
90.0 07570400 9 1 422K 0698-3154 0 | 196K 0698-3453 2
100 07570401 0| 464K 0698-3135: L 215K 0698-3454 3
110 07570407 1] osgiK 07570438 30 237K 0698-3266 5
121 07570403 2 S EIK - 07570200 7 251K (0698-3455 4
133 0698-3437 2| 619K 0757-0250 $ 12K 0698-3456 5
147 0698-3438 3| 681K 0757-0439 4 | 318K 06983457 6
162 07570405 4 | 7.50K 07570440 7 1 348K 05983458 7
178 0698-3439 4 1 8.I5K 0757-04-41 8+ 383K . 0698-3459 8
195 0698.3440 7 1 9.09K 075740283 1 422K 06983460 1
15 06983441 8 | 100K 0757042 9 | 464K 0698-3260 9
237 06983442 g 11.OK Q757-0443 o
261 0898.3132 4 171K 07570444 1
287 0598.3443 0 13.3K G757-0289 2
316 06983404 1 147K 0698-3156 2
348 06G8.3:415 2 16.2K 0737-0447 4
383 06983446 3 178K 0698-3136 8
22 0698-3447 4 19.6K 0698-3157 3

www.valuetronics.com




Table 5-4.

Felated Adjustments

Bssembly Changed
or Repaired

Relzted Assemblies
{in order of
Adjustments)

Perform ths

Following

Paragraph Mumber

"3

A4

=

&7

o3

&
fa!

il

#4132
Aid

Hi%

a7l

LCE

Doi

AL/AE Front Panel
Digital Interface
AL

Fi

As Swesp Control

¥YTM Driver

Y driver

Cavity Oscillator

2.2-7.08 GHz Uscillator
Power Amplifisr

bLC Eeturn
Modulztor/Splitter

5.01-2.4 GHz Amplifier

s Modulator/Mixer

{zolator
Directional Detector

Directional Toupler
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Table 5-~5. Aadjustments

Paragraph

fd justments

L-132

Configuration Dwitch AZEL

~40 Volt Reference On AB YO Driver
Swéap Control Adiustments

Y0 and YTHM DaC Calivrstion
Freliminary Frequentcy RACoUracy

Y0 Retrace Compensation

Y0 Delay Compensation

Slow Speed YTM to YO Tracking

SRD Bias |

YTHM Delay Compensation

Barnd fverlap Adjusiment

Frequency Reference 1¥/GHz Output
all Adiustments

all Internally Leuéled Flatness Adjustment
Al.C Gain Adjustment

Power Sweep

Fowsr Meter Layeling talibratian

Fd Driver Adjusiments
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COMFIGURATION SWITOH &A351

REFEREMCE:

Performance Teszt: BS350A Paragraph 4-13.
Zeruice Shest: AJ ‘

DESCRIPTION:

Zwitch AZSY is set at the factory for a combination of opersting
modes. (Refsr to Table S-6.3 Other operating modez zare selectied
by sstting the eight switches on A3EL.

FROCEDURE:

MOTE

41l adijustment procedurses assume thatl
&351 ia set 1o the factory setting
funless ytherwise specified in the test.
I+ pther proceduress are to be performed,
set A3%4 to the factory setting until
the procedures are compieted, then sel
A354 to the desirsd operating mode
hefare nutting the instrument back in

gervice.

1. Refer to Table B-6 and determine if factory selected node
2et nt A351 is correct for your application.

. Set ronfiguratien switch AZS1 (Figure S-13 for the desired
aperating mods.

[

Przsz [INSTR FRESETI to set the instrument into the
sperating mode selected by the configuration switch.

NOTE

[IMSTF PRESET] must be pressed after the
copfiguration switch ppgitiong are
modified in order to immediateluy st the
instrument to ithe desired operzating
mode set by the confiouraticn switch.
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CONFIGURATIUN .-

FRONT

Figure 5-1, Configuration Switch A3S] Location
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Tahle B=7. Configuration Switch on A% Digital Interface Board

~~~~~~~ Switch Number -——————-

Description 1 2 3 4 g & 7 B

Plug=In: 835924 b3 X % % b 3 3 X

Normal Sweep i3 % % 3 X X % X

Sequential Sweep Onily i F3 i3 % X % % X

#*No RF Power at Power-Up F X % i X X X

Maximum RF Power at Power-Up % Ed X 0 X % X X

=&MHz/V FM Sensitivity X * 3 X i X X

-20HHz/V FM Sensitivity X X X b3 v ¥ % %

Direct~Couplsd FM Modulation X x % % PO § X X

(=20 MHz/W

Cruss~0ver Coupled FM Modulation X % % % b 0 % X

Stap Attenvator Option % x % X % X b ®

No Step Attervatrer Jption . X b3 % L S X a %

‘AUX QUT Phase Lock % X % % % b X b1

RF QUTPUT .Phase Lock % % X % % X X ]

Note:s

i = Switch Open = High

0 = Switeh Closed = Low (Ground) .

x = Don‘t Care ‘

% With the configuration switch set for an Instrument Preset condition
of '‘RF Power OFF’', bias is removed from AL3 YIS Oscillator. In
addition, the B350A microprocessor issves a blanking pulse tc the
plug--in. L RFB (Low = RF Blanl) biases the modulator on hard,
closing off the RF signal path: When RF power is manually turned
an, via the front panel pushbouiten, L RFE remains low for a short
pericd to allow the RF microcircuit components to reach full
capatity befare releasing the ALC amplifier. Thiz prevents ths ALL
loop fram correcting for & large error voltage at initial power up,
thus preventing overshoot,

Switeh No. Position NOTE
Switch A3S1 isset from the factory as follows:
! 5 A3S1
2 i -
3 0 12345678
4 Q ' A3
5. 0 1) ‘ — OPEN =1 30ARD
6" 0 Wi smim! =B —CLOSED =§ /
7 * ‘
8 X
w1 if Opt. 002 instailed; “0” if Opt. 002 B = OEPRESSED SWITCH POSITiON.
not instalied.
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£-t4, ~40 YOLT REFERENCE OM &8 YO DRIVER
REFEREMCE:

Performance
a

Test:
Service Shast:

2504 Faragraph 4-413
A .

2

DESCRIPTION:

The -10 wolt refersnce veltage source on the AE Y0 Driver bhoard
iz ysed ze a reference voltage for the DACs on the A4 ~LD, Ao
Sweep Control, the A7 YTM Driver, and the A2 YO Driver boards.
The -10 wolt reference output voltags is set by the HBR44 -1400
adjustment while monitoring ABTRLE.

EQUIFMENT -
Digital Uoltmeter . . . . . WP 34ESA
Sweep Oscilliater . . . . . . HF S250&
PROCEDURE:

Qé L. St up the squipment as shown in Figure E-2. Connect the DVM
: vo BABTPLE (-10V) with reference to ABTPL (GND ANLG).

adjuet ABRA4 -10V for a DVM reading of -410 + 0.021 Vdc.
Refer to Figure 5-3 for -10 volt referance adjustment
location.

T
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ASTP1 (GND ANLG)
ASTPIZ (~fov)
SWEER ] _

OSCILLATRR .[,

DIGITAL VOLTMETER

et Y
1RF .
Toa @suy PLUGHN
sy

Fligure 5-2 —10 Volt Reference Test Setup
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E-15.

TWEER COWTROL ADJUSTMEMTES

- REFEREMCE:

Performance Test: BIE0A Paragraph 4-13

Bervice Sheet: Ad

DESCRIPTION:

EQUIPMENT:
Digital Voltmeter Coe e HP 34554
Oseillescope . 0 . o o . . . HF 47404
1:1 Probe e e e e HP 4000G8BE
Sweep Oscillator . . . . . . HP B2E1A

PROCEDURE:

4
< .

3

[

Ersure that A3E1 switch pesition 1 iz in the GPEN (up)

position. Refer to Adiustment Paragraph 5-13 for
instructions on aatt%%gng%§i. graph

Set up the squipment as shown in Figure B-4 with the DVM
connected to ASTRZ (Y TUNE! with the reference probe
connected to A6TFL0 (VY TUNE RET). Do not connect the
pecillozcope probe yet. Allow the instrument to warm up for
t haur.

On the 53%59A, press [INSTR PRESET CW 20 GHzl.

fAdjust the BIB0A FREQ VERMIER for a DVM reading of 19 £
0.001 vdo.

HMOTE

The Ffollowing voltage measurement
nrocedures on the A& Sweep Control board
are made with the DVM reference probe
connected to ABTFL {(which iz
lsctrically the zame as motherbhoard

Connect the DUM to A&TPE and adjust AERLe (TY GAINY for a
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DVM reading of ~10 + 0.001 VYdco. fmfer to Figure B-5 far
sweep control adjustment locations.

-~

fopmect the DWM to AGTP4 and adjust ASREZL (DAL CaL) for a
DUM reading of 0 + 0.001 Vdo. © 9306

7. Connect the DUM to a6TPE {BY TUNE) and adjust A&R34 for a
UM reading of -10 + 0.001 Vdo.

&. On the B354, press [CW 13.8 GHzI.

3. Cponnect the DUM to 86TFE and adjuét the BZ508 FREG VERMIER
control for a DUM reading of —&.74837 + 9.000058 Ydo.

10, farrect the DUM to A6TPE and adjust ALRZA (B3) For a DWVM
peading of Q + 0,004 Vdo. Tz

14, " On the 83504, press LCW 7 GHzl.

12. Connect the DVUM to ALTRE aﬁd adjust the BIE0A FREQ VERNIER
control for a DUM reading of -3.4%9675 £0.00005 Ydc.

17 Copnect the DUM to AATPE and adjust BEREE €BZY for a DVUM
reading of 0.0041 Vdco.

14, 0On the 53504, press L[CW 2.4 GHzl.

15 Conmect the DUM te ALTPE and adjust the GI50s FREQ WVERMIER
control for a DUM reading of 4.195610 + 0.09005 Vdo.

14, Conmsct the DUM 1o @AATPE and adjust ABRZE (BiY Ffor a DWUM
reading of 0 + 0.001 VYdc.

17, Dn the 53504, press (CW 10 MHzl.

12 Cenn=sct the DUM fo ASTPE and adjust the S3504 FREG VERMIER
contral for a DVM reading of 0 * G.000688 Voo ‘

19 Conmect the DUM to &ATPE and adjust A&RID (BL) far a DVH
reading of 0 + 0.001 Vdc. '

20, DOn the 83504, presz [INSTR PRESETI.

=4  Conrect ihe cscillescope probe to aeETRE. Set the
pscilloscope setiings as follows:

o o S i
Made . . . . e e e e e # versus B Py
Uertical Sensitivity .. . 0.5 VeDiw,
Cowpling . . - - . . o o - .- s - o
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procedure, reset it to the closed (down} positicn as

Wwith the adjustment procedurss.

www.valuetronics.com

28 fidjust the ocscilloscope vertical positieon control to =21
the top of the first full 0 to —-10 wvolt sweep ramp on the
centerline as shown in Figure B-6.

23, Adjust ABR3T7 {SFY to bring the tops of the remaining O to
-40 volt sweep ramps to the center graticule as shown in
Figure B-g,

24. I AZ81 switch position {1 wag modified in step 1 of thisg

described in Adjustment Paragraph 5-13 bhefore continuing



OSCilLOsLoRE,

CHAL B

1 ‘ '
AGTEA (Y TUNEJ
PhoE § Ab TPID (v Tune RED

SWEEP A
DSCILLATER DiGITAL VBLTMEYER
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T e e g e .
i

Ab

A6 Rty AbRIY AbR% AbR3O
w0V OFFSET  DAC CAL. 2. 8¢

ﬁb&aa AbRib
Abgg‘f‘ \ Tv.6AN ASTP ALTER ALTPE

// 1819

VTUNE
1o

OL, J’%T £
...D

(o]

AbR37
e

s

o CE /{
‘,O

— ¥

1=
i'il:"OOQ

j’*‘i“cs
2z o o Cn }Q

DOULUIDLOoD

il RS

Fa BNt el o

1

Fiqure 5-5. Sweep Clontrol Aaijvsjt ment  Locations
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e L7

St ¥ AMND YTHM DaD CHLIBRATION e
REFEREMCE: 5 %
Ferformance Test: BEIS0A Faragraph 4-13

SZarvice Sheet: A7 and AS

DESCRIFTION:

EQUIPHEMT:

Digital VWoltmeter . . . . . . . . . HPF Z4ZC5a
Swegep Osciilator . - . . . . o . . . HF B3504
PROCEDURE:
NOTE

This procedurs assymes that stepg 2, 3,
‘angd 4 in Paragraph 5-15 Bweep Control
Gdivgtments haye been dong 1o sasurse
that the tune voltage at AGTFS (U TUNE)
has been properly adijusted.

1. [Connect the eouipment as shown in Figure BE-7 with the DUH

conmected to ABTP6 (Y0 COLLECTOR)Y and APTPE (+20V FREQ REF}.

Refer to Figurs S5-8 for test point and adjustment lDCaTlDﬂ~
Aliow thﬂ RF Lﬂamln to warm up for 4 hour.

s Pras (W ZOGHL—

2. 0On the EIBDS, press {SHIFT 0 2 GHz 2 ¢ 4 0 0 4 0. 9 & 0
0 4 0 01, Refer 1o Figure 5% for a diagram of thHa “mIshie
front panel Mexadecimal Entry Key locations. The B3L0A
FREGUENEY dieplay should now show 2083 znd the
FREGUEMCYA/TIME dizplay should show OC.

2. Adjuet &BREZ (ZAD) for a DUM reading of -7.000 £ 0.001 Vdc.

4. On the B3504, press (¥ & ¥ 0 BKSP 4 0 BKSP 4 0 BKSP 4

i BKESF1. The FREGUENCY display should now show 2080 and the
FREQUENCY/TIME display should show 0OF.

£i1

ad just ABRE4 (OFEY for a DVUM reading of -20.080 + 0.004
Vdeo.

4. fn the £3504, press (¥ ¥ ¥ BRSP 0 4 TBKSP U 4 BESP 0 %

www.valuetronics.com




It

okEF 01. The FREGUENMCY display should now show 2083 and th
TREGQUEMCY/TIME display should show FO.

7. adjust ABRLP (GAINY for a DVM reading of -26.500 & 0.001

Mdo .

5. On the BIG0A, press [ & & 4 & 4 00 4 0 0 4 00 A 0D
1. The FREGUENCY display should now show 208 and the
FREQUENCY/TIME di=splay shouid show 20.

% [Connect the DUM to ATTRZE (YTH COLLECTORY with the reference

probe still at A7TFE {+20V FRER REFY. Adijust A7REZ (ZRO)Y for
a DUM rzading of -3.0600 # 0,001 Vdc.

{0, On the 53504, press (® ¥ & 0 BKGP 4 0 BKSP 4 O BKSP 4
0 ENSP1. The FREWUENCY displsy should mow ehow 2CE8 an
FREQUEMCY /TIME display should show OF.

14. aAdjust ATRZ4 (OFS) for & DUM reading of =-1%.500 + 0.001%1
Vde .

2 ©n the BI50A, press (¥ ¥ ¥ BKSP 0 4 BKSP 0 A BKIP 0 4
BKGF 1. The FREGUENCY display should now show 2C8b and the
FREGUENCY /TIME display should show FO.

13, Adjust A7RL9 {(GAINY for a DUM reading of -9.500 + 0.4601
Wdc.

14. On the 53584, press [INSTR PRESET SHIFT Cul.

{2 Connect the UM to ATTPA with reference to ABTRL1 {GMND
SNLGY .

15, @djust &7RLB (Z) for a DUM reading of 0.000 + 0.801 Ydc.

17 Connect the DUM 1o ABTPZ with reference 1o ABTPL (GND
ARLEY .

uin
ERE)

adjuzt ABRLE (Z) for a BUM readiﬁg'oF D.080 + 0,001 Ydo.
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5-17. FPRELIMINGRY FREQUENCY ADCURACY

REFEREMIE:

Perfaormance Test: H350A Paragrapgh 4-13
Service Shest: AD :
DESCRIPTION:

EUUIPHENT:

Freguency Counter e e e HP 2343/

10 4B Atrtenuator . . Weinschel Model MP-10

Sweep Oscillater . . . . - . . - . . HF 8350A
FROCEDURE::

{. Conrmect the equipment as shown in Figure &-18 with the
e Frequency Counter connected to the 835924 rear panel AUX
— OUTEUT connector through the 10 dB attenvator. Allow the
' squipment to warm up for 1 hour.

- Z. Adjust the 335924 FREQ CAL control to the center of its
e mechanical range. :

ivf

On the SIB04, press [(INSTR FRESET LU 6.9 GHz SAVE 11,

4 On the 53504, press (CW L3.5 GHz SAVE E1.

43}

On the ©343A4, press [SET .2 ENTERI. This sets the Freguency
Counter in a mode which displays twice the input frequency.
{This step iz necessary 1o compensatie for the freguency of
the rear panel &UX OUTRUT twhich is the 0 fundamental
frequency, approximately half of the 23504 displaysd
freguency in Band ). '

Law End Fremuency Calibration

-

On the AIS04A, press [RECALL 2 RECALL 11, The B3E0A
CREGUENCY display should show &.%00 GHz.

7. 0On thes 83504, press [BHIFT 700 to select the low and
frequency czlibration mode.

—_ ;

st
pl

Vil

359
GH

i o

L

Y

(1 10

& POWER cortrel if necessary to dizplay
1 on the Frequency Tounter.

(= £ 1}

T
y

Lo L0

&d
b9

ﬁ
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{3

149,

- zwiteh ABSL for the hexadecimal value displayed in 1the
26 FOMER dieplay. Refer to Figure 5-1i for the location
'te freguency calibration switches. Refer to Figure S-lc
roan illustration of the calibration switch configuration.

0 4 G )
3 im
4 o ot

On the S35064, press [RECALL 13. Verify that the freguency
counter reads 6.900 % 0040 GHz.

Hiogh End Frequency Calibration

i

1%,

(e

14,

15,

On the 53564, press [RECALL 21. The BIEB0A FRERUENCY display
should show 13.800 GHz.

he S350A, press [SHIFT %11 to select the high end
egney calibration mode.

4djust the S3IS9EA POWER control if necessary to display
T.500 + 0.003 GHz on the Frequency Counter. '

Set cwitch ASSZ for the value displayed in the BILFIA POWER
digplay in the same manner as that described in step 8.

Om the 83504, press [RECALL 21. Verify that the Freguency
Countasr reads 13.500 + 0.010 GHz.

Manually adjust the 83504 FREQUENCY control across band z
and check for Freguency Counter readings which correspond to
the dieplayed B350A FREQUENLCY display reading (% 10 MHz}).
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g [ TEXADECMAL | DECIMAL] BINARY
L I Cthrud = Qthru § = 0ooothry 100}
; : = 1 T I00
l " = 17 = (ol
! c = 12 = (100 Mol Ls8
‘ d = 13 =110l
; 14 - 14 =10 ~ l
Co - - g5 =i 1 C 5 | FRONT PAKEL DISPLAY
{ { 1
7
% 1 8 ¢ 2 1 8 4 2 1
OPEN (1) m =l . lm
— cLosen ior | | ) BIB{EI"IR| S Ead
;s lel7 s|s|alalaj1 o T ——
Y r FRON
i A8 L piygan

1 = DEPRESSED SWITCH FOSITION

Fisire 50 ffﬁ*‘&{ cmd A

Ve

f(* i \,éu'g g*‘*

{552 Frequency Culibration Switeh Configuration
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-1 YO RETRACE COMPENSATIONM

0

REFEREMCE:

Farformance Test:
Seruire Sheet: A&B

Y350A Faragraph 4-13

DESCRIPTICN:

EOUIFMENT:

Osecilloscope . . . . . .
Crustal Delector C e e e
Freguency Meter (3.7 to 12.4 GHIZ)
Frequency Meter (0.%6 to 4.2 GHz)
Sweep Oscillator . . . . . . o . . .

FROCEDURE -

MOTE

Thiz procedure reguires that 4351 33

HF L1740/
HF 84730
HF CZ7a
HF B384
HP B3EE0A

LT

+5 the factory=-set position.

Refer 1o

Figure B-5

i
f

Meters to the SZ5%2A rear panel AUX OUTFUT.
press [INSTR PRESET RF BLAMK ONI.
warm up for 1 hour.

et the noscilloscope controls as follows:

(32

Charnnsl B e
Channel B Sensitivity
Horiz. Swesp

Delaysd Suesp ..
Display

Trigger .o
Sweoep Mode . . . . .

1%}

4. Se+ the 5344 Freguency Mster o £.35 GHzZ.

. Usze the delaysd swsep

www.valuetronics.com

Connect the squipment as shown in Figure 5-13 with the
pscilloscope connected through the detector and Fregquency

On the 83B04,

#llow the =sguipment to

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

E

MEaTH

4 iust the verticzl sensitivity of Channel & on the
nscilloscope to bring the trace 1o CEnNteEr sScreen.

yernier to ss=t the delaysd part of



5]

the trace on the bandswitch point batween BEand 1 and Band
a5 shown in Figure B-14.

fn the oscilloscope, go to delayed sweep ard fineg adjust
the Fraquency Meter to zet the frequency pip near cenier
BCrEEN .

£

7 Start with ABSREE (RTC COMP) fully clockwiss and adjust it
for the widest and flatest pip while moving the Freguency
Mgter to track the bandswitch frequency. A well zdjusted
retrace compensation pulse is shown in Figure &-14.

B Select main sweep on the pecilloscope and adjust the
delaysed sweep vernier to move the delayed portion of the
zweap to the bandswitch point between Fard 2 and Band 3

7. Set the 5374 Frequency Meter to 4.49 GHz.

10, On the coscilloscepe, go to delayed sweep and fine adjust
the wavemeter to set the frequency pip near Cenisr sSCreen.
If the previous Band 1 to Band 2 adjustment was made
S properly, this pandswitch point will look the sams. I¥ iz
o dess not, repsat steps 4 through 9 for the best compromise.
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T-1% . Y0 DELaY COMPEMSATION

REFEREMNDE:

Ferformance Test: S350A Paragraph 4-13
Service Shset: AL

DESCRIPTION:

This circuit compensates far the delay in the RF sweep output
that occups at fast zweep spesds. An external freguency meter 1%
uged to gEnerate a frequency-dependant markar which iz sligned
with a tuning ramp-dependent marker generated from the Z350A

mainframe. Swesp time 1S decreased and delay in the YO is
apszrued zz the differsnce between ths Two marksr plps.

Delay compensation adjustments are made while observing the shft
between marker pips at a sweep time of 10 milliceconds {woret
rage for single-band sweepsk. At sweep times qreater than 180
mEEC, delay should not exceed + 45 MHz (the difference bhetwen cul
and Swept Frequency accuracies).

EQUIPMENT:
Digital Voltmeter e e e e e e e e e HP 245E5#
OerilloSCop® . -« o o o . e e e e e e HFE 174048
Frequency Meter {0.96 to 4.2 GH2) e e e HF B3b4
Frequency Meter (12.4 1o 18 GHz e e HF PE3IZA
Cryztal Detector . . . . . . - .+ « - - . - - HF §4730
sweep Oscillator . e e e e e e e HF B3504
FROCEDURE:
HOTE
This procedure requires that 6381 is se1
tn the factory-set pesition. Refer o
Figure 5-6.
1 [Cennect the egquipment as shown iz figure Efig. D0 ths

53804, press [INSTR PRESETI and allow the sguipment to warm
up for 1 hour. :

2 Set the ozcilloscope for A versus B sweep mode 1o obtain a
display of amplitude versus frequancy.

2. On the B3E04, press [CWI.

4, Measure and note the yoltage at ABTRY.

£l
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5.

f.

14,

11.

L2,

On the 53504, press [CF AF 0 MHzI.

ad juzt ABRLE (Z) for 2 DYM reading that is =quzl to the
same reading ae was noted in step 4. Remove the DUM test
imads.

On the 3350A, enter the front panel data as follows:
Press [IMSTR PRESETI.

Frecs [BTaART &.9 GHzIT.
Press [STOF 13.5 GHz1.

Press [SWEEF TIME 10 mBECI.
Press [MKR ML 7.2 GHzl.
Fress [aMPTD MERD.

Prezss [RF BLAMEID,

Fress [SAYE 21.

On the 83504, press [SWEEP TIME 200 mSEC].
Frezs [SAVE 11.

On the B350A, press [MKR M2 13.2 GHzl.
Press [SAVE 31.

On the 83506, press [SWEEP TIME 10 m3SELCT.
Fress [SaVE 41.

On the 83504, press [RECALL 117.

Expand the oscilloscope trace at the marksr by centering
the marker on the oscilloscops then selecting [MAG Xill. Set
the E374 Frequency Meter so that the peak of the pip is on
the lesading sdge of the 7.2 GHz marker.

On the 83506, press [(RECALL 210

adiust ABRLZ (LO} so that the peak of the EB37A4 Fregusnoy
Meter pip is on the leading edge of the marker.

Verify that the delay is accurate by manually adjusting the

zyeep time from 10 mBEC to 200 mSEC. Reset ABRLZ (LU} asg
necessary to compensate for the best overall delay setting
iminimum delay per change in sweep time). The position of
the S5E74 Frequency Meter pip should typically stay within &+
{E MKz as read on the Freguency Meter across the 10 m3EC to
200 m3EC range,

On the 23504, prezs [RECALL Z1.

+ the FEIZA Frequency Meter o that the peak of the pip
roincident with the leading edges of the 13.2 GHz marker.
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12, (Opn the 2350a, press (RECALL 41.

19 . adjust ABRLOD (HI) =0 that the peak of the Fregusncy Meter
iz coincident with the leading edge of the marker.

20. Verify that the delay 1g accuralte by manuvally adjusting the
sweep time from 10 mSEC to 200 mSEC. Reset ABRLIO0 (HI) ==
necessary to compensats for the heet overall delay setting
{minimum delay per chang® in sweep time). The gesition of
the Fregquency Meter pip shouwld typicallly stay within £ 18
MHz 2z read on the PEZZA Freguency Maeter across the 10 mSEC
top 200 mESEL sweep spesd rang®.

www.valuetronics.com
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C-20, BLOW SPEED YTM TO Y0 TRACKIMNG

REFEREMCE:

Fepformance Tast:

Service Sheet: A6 and A7

DESCRIFTION:

EQUIPMENT
Swept Amplitude Analyzer . . . . . . HFE 87550
LDisplay Mainframe e e e e e HP 180TK
Detector e e e e e e HF 114644E
104 OB Af.anuatar L Weinschel Model M%-11
Digital Moltmeter - . . . . . . . . . HF Z4B54
Sweep Oscillator o o o . - o o Lo MPE 22008

PROCEDURE:

T NOTE

This procedure requires thst AZ51 15 set
1o _the factory-cet position. Refer to
Figure 5-£

1. Connect the esquipment as shown in Figure 5~18 with the WM
connected 1o ALTPI {with reference to ground). Allow the
squipment to warm up for 1 hour

2. On the 83504, press [INSTR PRESET START 7 GHz SWEEP TIME
200 mSEC U MODI. On the 2838924, press [EXT) leveling. The
unieveled lamp should be lit.

4d just ABRS {SRD) for a DUM reading of -0.600 + @ G010 Vdoo
Fefer 1o Figurs 5-14 for adjustment locations.

o3

4. Presst AGR62 (SE2) and AGR&L (5BI) 'l.ffzﬁtuwn- Ffrom the full
clockwizse position.

i

Select 4 dB/Divizion display resolutisn on the 27550 and
center the display.

4. On the B304, press [SHIFT 921 to enzble the ¥YTM OFFEET DaL
zubrovtine. Ysing the B3E%24 POWER control, peak the power
within the first graticule of the display.

.}

Fnter the numbesr displaged on the B3IEF24 FOWER display intc
4721 ms shown in Figures E-21 Refer 1o Figurs 5-30 for tha
zwitch location,
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5. On the B3LlA, preaé [SHIFT 931 to enable the YTH GAIN DAD
subroutine. Using the B35%24 POUWER momirol, pesk the powsr
within the last graticule of the display.

% Epter the number displayed on the 835924 POWER display inte
4792 as shown in Figure S-21 . Refer to Figure 5-20 far the ‘ ;
switeh locatian. : e !

{0 Pn the BI50A, press [INSTR PRESETI =0 that the new
calibration data will be entered from the currsnt swiich
z@Ttings.

11. 0Op the E3504, press L[STOP 2.4 GHzl.

o
m

adjust ATREL (BL OFS) to maximize the EBand 4 displayed
trace mipimum power pOLRTS.

/
7 i

oot

b B 1
" S }
P
oS :
we Ly owed -

i
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Figure 5-20  Tyvm Yo 0 Trac Calibration bwrtch Locution
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Z-21. ERD BIAS

REFEREMEDE:

Parformance Test: B3I50A Paragraphs 4-17, 4-19
Service Sheet: A4 and Abd

LCESCRIPTION:

The Low Powsr BRD Bias is adjusted by inserting a vwoltage

through 2 1 KOhm current limiting resistor into the Mod 1

path in place of the A4 ALC board output. With the GILTLA

maximum RF cutput power level, the voltage source iz incre
{from a starting point of 0.4 Vdo) to set the RF outputl 1o
noint just above the noise lesvel. At this point, RERY {ERDY is
adjusted to peak the power at the end of each bhand. The voltags
gource is then removed.

H e 1D
> I s
v Bl
ul
-4 0

[w®

in

P g
b

fii

The HWigh Power SRD Bias is set by peaking the 87850 displayed
trace with AGR62 {S8BE2) in Band 2 and AbRSEL (BB3) in EBand 3.

EQUIPMENT -
Gwept amplitude éAnalyzer . . . o . . HF 7550
Display Mainframe e e e e HF 1BOTR
Detector . . . . . -« . ... HF 11664E
10 dB Attenuator . . . Weinschel Model M-10
Powsr Suppiyvy . . . - . .« « . . o . HF &213A
Extendsar Beoard . . . . . . . . . NEIS0-£0 631
Sweep Oscillator . . . . . . . . . . MP B3IL0H
i k0hm Resistor e e e e e HP 0757-02810

FROCEDURE::

NGTE

Turp 83504 LIME power OFF when removing
or ingtallipg FC boards.

NOTE
This procedure requires that AZ5L iz set
ty the factoru-set pozition {refer 10
FEigure = P

Cornect the enuipment as shown in Figure E-2x with the
57550 connected through a 10 4B attenuator to the 37855l
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Comnect the 8755C MODULATOR DRIVE output 1o the 83E%2R raar
panel PULSE IN ceonnectof.

)

4llow the eguipment to Wabm up for 1 hour.

7. 0On the B3504, press [INSTR PRESET START 7.0 GHz SHEEF
TIME 150 mSECI.

4. Get the 575BLC display rezolution for 10 dB/divizion and
adjust the B7H50 UERNIER to set the trace to the 1op of the
TCreen.

et the 83506 LINE switch to OFF and replace the S3E9264 A4
4LC fezenbly with the extender board. Do not reinsert ths A4
hoard at thie point. Connect the Power Supply (et o 0.6
Uded to the sutender board at 44 Pil-pin 49 through the 1
Yiohm current limiting resistor {connsct the reference 10
ground?.

ifl

4. Increazse the Power Supply yoltage zlowly until the
displayed trace drops 10 the point just above the noisze
level (greater than 45 dE).

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

Set the BIS0A LINE switch to OFF and replace the A4 ALC
assambly.

)]

Himn Power SRD Biasg

3  Get the 83504 LIME power to ON and prezs [INETR FPREBET
STERT 7.0 GHz SWEEP TIME 108 mZECT.

{f. BSet the 87SEC display resplution to L dB/division and
adjust A&RGEZ (BBZ) 10 peak the displayed trace in Band Z.

11. a&djust ABREL (5BZ) to peak the di¢played trace in Band 3.
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S22, YIM DELAY COMPENGATION

REFEREMCE:

Ferformance Test:

Zervice Sheet: /7

DESCRIPTIOGN:

EQUTRMENT -
Swept Amplitude Analyzer . . . . . . . . L. HE E75EL
Display Mainframe e e e e e e e HE O180TR
Dretactor . . . . . ..o e e e e HP 11&&4F
10 dB Attenuator o . . o . . Wweinschel Modesl M%-10
Sweep Oscillater . . . ... . . o . . . . . . HPF B83&0A

PROCEDURE:

METE
Thiz procedurse reguires that A3B1 is
40 the factory—-set opostion,. Pefer 19
Figure 5-5

1
it
b

1. Cannect the equipment as shown in Figure 5-2%. Do not
conneEct the EBNC cable between the 53504 rear panel FOS Z
BLAMK and the 180TR AUX C connector yet. Freset ATRAS (ZEQ
TC)y Fully zounter-clockwise. Refer to Figure 5-185 for
adjustment locations. Allow the eguipment Yo warm up for 1
four.

2. 0On the B304, ﬁress [INSTR FRESBET 7 MOD SAVE 1 SWEEP TIME
0.8 BEC SaVE 21. '

adiust APRAE (SEQ TC) for the highest power with the best

defined {brightest) bandswitch point between Band Z and Band

3.

o

4. [onnect a BMC cable from the 8350A rear panel FOS I BLANK
connector to the 180TR rear panesl AUX C connector.

3]

4d just A&TRA3 (SEQ L0Y for maximum power at the Seginning of
Barnd &. .

4. adiust A7R4AZ {SEG HI) for maximum powser &t the end of EBand
s

(R
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3

14.

i1,

12,

L&,

fr the S3804, iterate between [(RECALL 1) and [RECALL 21
while readjusting ATRAZ {SER HI) and A7RE43 (SEQ LU as
pecessnry to minimize the power level changes.

On the 83504, press (START 7.1 GHz GWEEFP TIME 2E m8ECI.
Agjust APRES (RTC COMEY for maximum power in Band 2.

Yary the 23504 START FREBUENCY control from 10 MHz to 13
GHz to check for power variations. Readjust g7rR4z {(SEQ HILIY,
&47RA4Z (SEG LO), and A7RES (RTC COMP) as necessary 1o
minimize any droop in power (particularly near 20 GHzy, The
worst case droap should not exceed 0.5 dB == the START
frequency is varied. If thiz step cannotl be met, repgat the
%low Speed YTM to Y0 Tracking Adjusiments.

On. the B3804, press [INSTR PRESET JMGDT.

Repeatedly press [SINGLE SWEEP TRIGGER] while watching the
displayed power level. Readjust 47R4Z (SE@ HIY and -A7PR43
(380 LO) as necessary to minimize the power level difference
petween a 25 mSEC single sweep and a 2B mBEC [INTERNAL
SWEEF]. : :

On the B3E04A, press [INSTR PRESET oJ7 MOD START 5.9 Gz BTOP
13.8 GHz1l. ‘

Preset ATRA46 (SGL TC) fully counter-clockwise.

While continuously changing the [SWEEF TIMEl control for a
sweep spesd from 25 mBEC to 100 m3EC, adjust ATRLIZ {(SGL LOD
tp maximize powsr at the low end of Band 2. In the sanme
manner, adjust A7R10 (SGL HIY to maximize the power a1 the
high =nd of Band 2. Then adjust a7R46 (SGL TCY fo maximize
the powsr at the very start of the band.

fin the 223504, preszs [START 13.4 GHz STOF 20 GHzI1. Vary the
sweep speed as in sStEp 15 and note any drop in power. 1f the
change is greater. than 0.5 4B, make glight adjustmenis to
BTRL0 O(SGL HIY and ATRLIZ (3GL LOY. IF it iz necessary 1o
adjust ATRLID (SGL HID and A7RL2 (5GL LO)Y, repeoat step 18 and
16 until the power variation while adjusting swsep time is
isss than 0.5 dE.
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23

BaMD OVERL &F

REFERENTE:

Performance Test: S3E04 Parigraph 4-43

Bervice Shest: Ab
DESCRIPTION:
EQUIPMENT:
Gecillescope . . . . . . .. o ... HF 17404
Frequency Meter (0.%94-4_2 GHz) . . . HP T3Zb&&
Fregquency Meter (3.7-12.4 GHz)» . . . HP E37H
Frequency HMHeter (12.4-18 GHz) e HE PLIZA
19 dB Attenuater . . . Weinschel Model M9-10
Detector . . . . . . . . ... .. HF B8473C
Sweep Oscillator . . . . o o o . .. HFE B3504A
FROCEDURE:
MOTE
This procedure renuires that AI51 be se=t
to the factory-cser positign. Refer 1o
Figure B-b. '
1. Connect the equipment as shown in Figure 5-26. Allow the
gguipment to warm up for L1 hour.
Z. 0On the 83504, press [INSTR PREBET CF 2.4 GHz AF 250 MHzl.
I, Get the osciliozcope far & versus B display mode to display
amplitude versus freguency. Center the display on screen.
] Set the 536A Freguency Meter to 2.4 GHI.
5. fCsnter the bandswitch point on the display using the B350A
FREGUENCY control.
&, fdjust the Frequency Meier t5 put the left half of the pip
on the l=2f1t side of the switch point.
7. #djust AeRER (Bi) 1o bring the right side pip over o the

switch point o that th® right half of this pip matez with
the left half of the other ae shown in Figure 5-28. Refer to
Figure 5-27 for the adjustment location. The pip should b=
urdizturbed 2= it moves throwgh the bandswitch point.
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Set the 5374 Frequency Metsr to 7.0 GHz.

xn]

5 Dn the B3504, press [CF 7 GHzl.

10. FRepeatr steps 5 through 7 but, thig time, adjust A&REL (BR)
in step 7. '

11, Set the PE3EA Frequency Meter 1o 12.5 GHz.
i2  Op the BI506, press (CF 13.5 GHzl.

teps B through 7 but, this time, adjuzt ARREL (E3)

www.valuetronics.com
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g-zd4, FREGUENCY REFERENCE 1V/GHz OUTRUT

REFERENCE -

performance 7est: 83504 Faragraph 4-13.
Zervice Sheet: AZ '

DESCRIPTION:

The frequency reference rear panel output is adjusted for 1 Yolt

~: per GHz outpwt. Example: 1 GHz = 1 Yolt; 2 GHz = & Volts, etc.

EOUIPHENT -
Digital Voltmeter e e e e e e HP 34558
Sweep Dscillator . . . . . . Lo oo HF 22504

FROCEDURE:

Frequency actuyracy must be adjusted
accurately (Paragraph 5-17) before
adiusting Freguency Refsrence 1 Y/ /GHz

output.

1. Cannect'the pquipment with the DUM connected to the rear
panel iV/GHz Frequency Reference connactor, J4. Allow the
2quipment tg warm up for 1 hour.

jexd

and 0

2. Adjust ARRe {BAMD J OFFSET) to the center of its mechanical
range. Refer teo Flgure 5-24 for the adjustment location.

%. 0On the 83504, press [CW 10 MHz1.

4. Adiust AZR& (BAND 0 DFFSET) for & DUM reading of 0.010 %
6.005 Ydco.

i

On the B3504&, press [CW 2 GHzl.

&. adjust ARZR23 (BaND 0 GAIN) for =2 DUM reading of 2000 +
0L 00E Wdo.

7. Repeat steps 2 through & until there iz no change.

Tands 1 fhrough 3z

5. pAdjust A2F4& {0FFEBET)Y te the center af itz mechanical range.
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On the B3E04, press [CW 3 GHzI.

'{l.

10. adjust A2R4 (OFFSET) for a DUM reading of 2.000 + 0,088
Ve,

14, On the 83504, press [CW 1% GHzl.
12. A&djust AER1 (GAIN) fer a DVUM reading of 15.40¢ + 0,908 Wdc.

1Z. Repesat steps 2 through 412 until there 13 no changs.

A1}

www.valuetronics.com



e AL

BhND o f$AND
OFFSET {7"‘;‘“
A28 AXR2D

Pt ® 5‘ ° 3.
AR e
LR BRI & S JE {} ’
e ;e Coee T8 g )
s | wso pa =g o R
w | cjse ma 8 08 L, @
| e ;? P ]
- "l L ] ""l.f [ o | Y]
LAl
o L) [_‘—_‘
° o s on w
o | of (oo seseE
o oja e & E“i P L
e | e L'“ L1 S
. ® rn-&sws»rw,. a5
: : 'H.+H;§ : \\;}3
D [ '
o L i B 3® 4.
- L] )
R B almel, : é; e
ry o “G-G'".-'ﬂ—!' P d .
o, b4 E A
u o 1w eww [ s
a | ol o " a o s
- | ® g ey s
a L] LZ ® i
o | sla Jeseeoeen b
LN [T ‘Pg ar
4 . - or]',; ]
. o e erve al? ,‘
= Tiisiaeavievinie bl |
: rsoosesesaanaBRa BNl f o uay e ol ‘
£y ; LEY ? e .5 3 Pl
ek ) e g .‘1“& Fveasie
ok S R B 2
SH IO fra (o LR e g 3
N fec0sd6%9%0e Y B A

FRONT PANEL
INTERFACE
Al

F§cjm"‘é 5-29 Fy’ec{uancy Reberence Ao’;jus{-mm*s } peation

www.valuetronics.com



S-28. ALl ADJUSTMEMNT

MATE

Complete adjustment of the leveling logp

requires several procedures 10 be

pnerformed in the arder pregecribad,

from

FParagraph B-25 through S-27. Deviation

from tHis routine may cAUEE 1mproper

leyeling and/or power varistion

S s e v e S St

REFERENCE:

Ferformanee Test: BIZ50A Paragraph 4-14.
Barvice Shest: Ad

DESCRIPTION:

band Flatness is optimized.
EQUIFMENT -

Digital Voltmeter

Fower HMeter

Thermistor Mount e .
Swept Amplitude Analyzer
Display Mainframe
Detector

16 4B é&ttenuator
Sweep Oscillator

FROCEDURE:

MOTE

Turn AL power OFF when removinpng or

installing FE boards.

G4d justments compensate for DC offsets in the detected #F path
and the Main ALC émplifier. Power iz roughly calibrated and low

HP 34554

HFE D4854
HF B7PEEC
HF 1B0TR
e e e HF 44156648
Extender Board . . . . . . . . . . HMP DB3EH-60031
Weinschel Model MEP-L0
HF B3E0A

NOTE
Thic procedure assumes that AZ51 1z s&1
ta the factory-—-saet position (JTabhle B-bh,

www.valuetronics.com



and at the 2IE04 Susep Ozcillat

or, 27.8
KMz couare wave modulation 1% pleriaed,

4 Remove A5 FM Driver board. Flace A4 aszembly on an extendsr
noard. Swesp the full range of the plug-in &t &ny teveled
power . Preset the following adjustments as indicated:

H4RA47 {OFE 1) e e e e Midrange
AARGE (OFS 2D e e Midrangs
&4REF {0OFE I e e e e Midrange
HARET {GFS 413 S Midrange
agqrid (GAINY o o o oo o . Midrange
adaRz (0 HIY N Fully CW
#4483 {1 HI? R Fully W
o &4R4 (BIAS) e e e Midrangs
L ad4rd (SLPY L oL . o .o e Midrange

Fisst the ground on the digital yoltmeter znd measure the
yoltage between A4TFiZ and AATP14. Refer to Figure 5-31 for
adjustment locations. Adjust A4RA7 (OFS 4y Ffor 0.090 + G.001
Vde. ‘

Funs

3. attach a jumper from @47FPLL 10 grouwnd. Connect the DVM 1o
H4TFS (reference to ground) and ad just A4RE4 (OFS 2) for a
LUK reading of 0.000 + 0.004 Ydc. Remove the jumpsr.

4 Conmect the DUM between A4TFIZ and A4TPL1E. Adjust A4RE?
(OFS 2) for a DVYM reading of 0.000 % 0.001 Vde.

©. n the S38B04, press (L] and ensure that the power is
leveled (835%2a4 UNLEVELED light off). Connsct the DVM 1o
a4TP7 and adjust A4RET (OFS 4y for a DVM reading of £.000 +
G.001 Vde.

13'-

On the 23504, press L[CW 59 MHzl. Turn off the BIB%2A [RF1
power. Connect ths DVM 1o A4TP10 and adjust A4AR4 (BIASY for
= DUM reading of 0.000 £ 0.00% Vdc. Turn on the 23824 [RFI1 -
DOWED . e

% GSet the 83504 [LINE] power to AFF . Remove the 4 assembly
from the extender board and reinser:t +he 44 zszembly
directly ints the instrument. et the BIELA [LINE] power 0
S oM and press [(CW B0 Mdzl. Connect the powsr meiter 10 the
- A3EgEa RFE QUTPUT.

et the B83592& for a FPOWER reading af -3 dBm. &djust R4RE
{0 LOY far apn RF OUTFUT powsr at the BIE%2A cannsctor of -3
+ 0.4 dBm.

3

21o52a fFor a POWER reading af +7 ABm. adjust A4RT

[

Zet the

0
i
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14.

b
a8

i0,

11.

15.

14,

17.

{8 MDY for an RF QUTPUT power at the B3B7Ea connecior oF +7
+ §.1 dBm.

Tterate betwesn steps 3 and @ until both low znd midpowsr
ranges are calibrated and no readjustment 13 naecessary.

Set the 835924 for a POWER reading of +10 dBEm. Adjust A4RZ
(0 HI} for =m RF QUTPUT power at the 2835926 connector of +10
+ 0.1 dBm.

Disconnect the power metsr and monitor the RF cutput with
the B7S55C. Press BIS04 [INSTR PRESETI to suwsep the full
range of the plug-in. Belect B350A [ MODY for compatibiliy
with the E7EGL. Set the BIE%24 for a POWER reading of -3
dBm. Select [RF BLANKI. Press [(SAVE 11.

4djust A4RL (SLP) for best overall flatness from 10 #MMz to
2.2 GHz as observied on the 8755C.

adjust &4RS (1 LOY for best continuity at the bandswitch
point at 2.2 GHz. -

Set the B35924 for a FOWER reading of +7 dBm. On the BIE0A,
oress [SAVE 21. Adjust A4RE (1 MD) for best continuity at
the bandswitch point,

Set the 035924 for a POWER reading of +10 d4Bm. On the
E3E0A, press [BAVE 31. Adjust A4R3 (1 HI) for best irace
continuity at the bandswitoh point.

Iterate between steps 14, 15, and 1é& using RECALL 1, 2, and
T yntil trace continuity at all three power settings is
achisved. : :

Feinstall the AS FM board zzsembly.
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S-fé.  ALC INTERMNAL LEUELET FLATMESS

NOTE

Complete adiustment of the leveling
ioon requirss sevsrsl procedures 1o
be performed in the order
nrescribed, from Paragraph 5-25
throvuah S=27. Deviation from this
routine mauy causes impraoper levesling
and/or powsr uariation probliems.

REFEREHLCE:

Ferformance Test: 33504 Paragraph 4-14.
CSarvice B 1

DESCRIPTION:

Fgur parallel circuits on the Ab agsembly provide

zd justments for ALC flatness. BF1 through BF4 and 5L1
through BL4 determine the slope of the flatness compensalion
zigrnal input to the A4 ALC assembly. Breakpoint
potentiometers (BP1-4) determine the frequency &t which ths
correspondinrg slope potentiomelers {5L4-4) begin to affect
power outputl leveling.

EQUIPMENT -
Swept Amplitude Analgzer . . . . . . . . . . HF 8785C
Dizplay Mainframe e e e e e e e e e HF 1E0TE
_____ TeEter Lol . v o e e e e e e e e e e e e HP 11444EB
10 dB attenuxto e, Weinschel Modesl M3-L0
Sweep Oscillator . . . . . . . - e HP 23504
PROCEDURE:
o . HETE .
Thiz pnrocedyre reguires that #3851 13
zmt tn the factgry-set oposition
(Tabie E—-&), and at the 23506 Swesp
Ozcillator, 27.8 kHz souare wave
modulation i selscted,
1. Connect equipment as shown in Figure.Ewéi with the
7552 monitoring the RF output thraough the i0 48
attmnuatar. On the 23504, press [INSTR FRESET o MODI.
&1llow the equipment to warm wp for 1 hour.
www.valuetronics.com



NOTE

The fpllowing step negates any powsat
yariation compensation by
effectively removing the ALC Powsr
Yariation Adjustments from the
leveling cirecuitry, This step may be
omitted if BF power variation
approaches snecified limits,

adjust all breakpoint potentiomsters fully clockwise to
effegctively remove the circuit from the leveling loop
{AEFZ4 (BP1), ABR34 (BPZ), ASRIB (BF3), and AEBR4LD
{EP4)). Refer to Figure 5-33 for adjustmsnt locations,

]

Adjust ASR48 (B5LP)Y for best overall flatness.

2]

4, GSet breakpoint adjustments ABR3I4, ABR3&, ABRIE, and
AB5R40 {(BPi-4) and slope adjustments ASR41 through ASR4A4
{511~4) for bezt overall flatness. (BP!L and SL1 are
interdependent adjustments, as ars BP2 and =2, stc.).
The breakpoint potentiometers determine the frequency at
which the slope adjustments will taks effect. This is
pbeerved a3 a pivet point on the CRT trace.
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E-27. AL SAIN ADJUSTHMENT

METE

Complete adjustment of the leveling 1ooD
requires sesveral procedures 1o be
performed in the order grescribed, from
saragraph 5-R25 to B-27. Deviation from
thiz routine may causs improper leveling
and/nr power variation problems,

REFERENCE:

]
s

G4
i

R
Fyio

noO

o
it

Par
I

grapgh 4-14, 4-19, and 4-Z1
=R 4 )

Y
2 h b [+

m

DESCRIFPTION:

A4R411 (GAIM) in the input leg of A4U4t adjusts the gain of the
Main ALC Amplifier on the A4 assembly. AAR1L (GAIN) is adjusted
for maximum possible gain without producing oscillations.

ERUIFMENT -
Sweep Oscillater . . - o . o o - - . e HE S3ELA
OsCilloScop® . - o o . - e e e e e e e e HF 17488
Crystal Detector . . . . . . . . o . . - .- HP B472C
Fower Meter e e e e e HPE 43248
Thermistor Mount {(0.01 to 18 GHZ) e e e e HF S748E
Thermistar Mount {18 to 26.5 GHz) S e e HPE K486A
wWaveguide to ARC Z.B(f) Adapter {18 to 26.8 GHz2Y» . .
PR MP KE281C
10 dBE Attesnuator . . o . . L Weinschel Model M9-110
Power Splitter . . . o . . - - Weinschel Model 15794
Type Nim) to SMpif) Adapter C e e e HP L1250-1250
FROCEDURE : |
MOTE
This prccedure raquires that #3851 iz =81
+9 the farctoruy-set position. :
1 Copnect the equipment as shown in Figure E-3% with the

n
f475E Thermistor Mount connected to the Pouwer Eplitter.

s=t A4R11 {GAINY fully clockwise. Refer to Figure 5-35
the adjustment location. Allow the gouipment 1o warm up
for 1 hour.

2. On the 2350A, press [INBTR PRESET ETOR 18.0 GHzI.
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%, On the Oszcilloscope, select A versus B mode to display 3
plot of amplitude werseus frequency. 3et the Channel £
Yertical Bensitivity for 0.014 volis/division and ac
coupling. Set the Channel B Yertical Sensitivity for 1
wolt/division and dc coupling. Adjust the horizontal
pesitien and vertical position controls for a ztable display
at mid screen.

4 Szt the Power Meter RANGE switch to +5 dBm. Mote the Powsr
Meter nesdle posltion.

£. On the BIEP24, press [MTRE] ALC mode.
4. On the 83504, preszs [SWEEP TIME 100 SECD.

7. 1f necessary, adjust the oulput power with the B3BF2A front
panel FOWER control to poeitionn the Power Meter needle to
the came reading noted in step 4. Then, decrease the Power
Meter range switch by three 5 dB steps to ~i0 dBE. This
attenuates the output power by 15 dB which causes the B3IE5924
putput power to be near the low end of its power range
(approzimately ~E dBm).

)

Obhserve the trace dot as it sweeps across the CRET. Adjust
G4R11 (GAIN) clockwise, incresasing the gain of ths LS loop,
until the trace dot begins to oscillate. Then, reduce the
gain slightly to eliminate the oscillations when a sharp
trace dot is obtained.

La]

Set the 835924 to maximum leveled RF Output power by
returning the Power Meter range switch to the +5 dB
positicon. Observe the trace through the entire sweep to
ensure That no oscillations onccur. If oscillatiens do oceour,
reduce the gain slightly by turning A4RLL (GAIND
counterclochkwise.

18, On the 53504, press [INSTR PRESET STOP 45.0 GHzl to zet the
EIE®ZA. to INTERMAL leveling.

t1. &diust the Oscilloscope Channel & vertical zensitivity to
shtainm the internally leveled sweep trace at Center soresn.
1f secillatione are present, further reduce the loop gain by
adjusting A4R11 (GAINY counterclockwiss.

12. Reducs the B35924 RF Output power by rotating the SIBE?EA
PRWER control until teh 2328924 POWER diszplay reads -% dbnm.
Obzerve a full sweep. IF ocescillatisns occur, reduce the £sin
further by adjusting A4RL11 (GAIN) counterclochkwiss
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Feconnect the squipment with the KAB6A Thermistor Mount and
the Adapter connected to the Fower Zplitter as shown in
Figure &-33.

On the B3IB0A, press [INSTR PRESET STaRT 17.5 GHz STD? At
GHzl.

Gn the Oscillescope, adjust the horizontsl position and
yertical position controls for a stable display at mid
sSCreEn.

Zetr the Power Meter RANGE switch to +B dBm. Motz thes Power
Metzr needle position.

Tn the 535924, press (MTRI1 ALC mode.
On the B3IS0A, press [SWEEFR TIME 100 ZECI.

1f necessary, adjust the outlpul power with the 835724 front
panel POWER control to position the Power Meter nssdle 1o
the same reading noted in step i46. Then, decrease the Power
Meter range switch by three 5 dB steps 1o -410 dB. This
attenuates the output power by 15 dB which causes the BIL92A
sutput power to be mear the low end of 1t2 powser range
{approximately -5 dEm). :

fdhzerve the trace dot as it sweeps across the CRT. If
cecillations occur, reduce the gain by adjusting A4R11
(GATHNY counterclockwlise. '

Zet the B3IB924 to maximum leveled RF OLuiput power by
returning the Power Meter range switch 1o the +5 dB
positiogn. Observe the trace through the entire sweep 10
sreure that no oscillations occur with the PIE924 a3t maximum
power . If oscillations do occur, further reduce the gain
slightly by turning A4RLL (GAINI counterclockuise.

On the 83504, press [INSTR PRESET START 17.5 GHzl to set
+he 9I5%z4 to IMNTERMAL lewsling.

fedjust the Oscilloscope Channel & vwertical semsitivity to
obtain the internally lsveled sweesp trace at Center =Creen.
ff pzcillations are present, further raduce the loop gain by
adjusting A4R1L (GAIM) counterclockwise,

Feduce the BIE724 RF Output power by rotating the SIZLPEA
FOWER control until the 235924 POMER dizplay reads -% dbm.
Oheerve & Full =weep. IFf ascillations ocour, reduce the gain
further by adjusting A4RI1L (CHINY counterclockwiss.
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G-z&.  POWER SWEEF

REFERENCE:

Parformance Test: 83504 Paragraph 4-14.
Seryice Sheet: AD

BDESCRIPTIONM:

EQUIFMENT:

Swept Amplitude Analyzer

PROCEDURE:

MOTE
6LC gain adiuvstments iparsqraph B-27)
must be checked bhefore power sweep
zdjustment ars made.

MOTE

Thiz procedure reguires that #3854 i =21
to the factoru-set peosition (Tabie 5-6),
and at the B350A Sweep Decilliator. 7.8
“Mr sauare wave modulation iz sslecied.

&4 10 dB/sweep power sweep mode 1is selected and the rasuliant iz
dizplayed on the 87550 Swept Amplitude Analyzer. Qutput of the

power sweep scircuit is adjusted for the corrsct sweep.

HE g§7ERC

Gizplay Mainframs e e HF 180TR
Detector . . e e e e e e e - HP 1145648
10 dB At?enuatar C e e e N91nschel Model M%-10
Sweep Oscillater . . . . . . o . o . . HF 83B0a

{. Connect equipment as shown in Figure 5-36. On the 83504,
press [INSTR PRESET - MODI. Allow the equipment 10 warm up
far 1 hour )

2. 0On the 83504, press [SHIFT CWl.

3 On the 535%24, press [POWER LEVEL]. Then, on the B35Ia,
press {0 dBm].

4. 0On the B35%2ZA, press [(POWER SWEEPI. Then, on the B3LE0A,
presz (10 4dB1.

= While obzerving the B7S5C diszplay of the RF sutput, adivst

AERED (PUSF) Ffor 2 powsr levsl change across the display of
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10 dE {(i0dB/sweep). Refsr to Figure 5-37 for the zdiustasnt
location.
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£-2%. FPOWER METER LEVELIMG CALIBRATICN

NOTE

Complete adiustment of the leveling loop
for Power Mstsr leveling recvires
gopveral orocedures to be performed io
the srder presrribed from Paragraph 528
through S—-2%., then E-30. Deviation from
this routine may cause improper leveling
and/or power variation problems.

REFERENLCE:

Ferformant 52504 Paragraph 4-14.
e

@
Service Shee
DESCRIPTION:

Power Meter leveling gain potentiometer A4R% (FM) calibrates
loop gain to full-scale deflection of the leveling meter.

EQUIPMENT -
Paower Meters . . . . . . . . . ... HF 4328 and HP 4384
Thermistor Mount S e e e e e e e e e e HP B847Ba
Power S2ns0r . . . L . v e e e e e e e e e e HF 24254
Fower Splitter . . . . o L . L ..o HE 14454674
Sweep Oscillater . . . . o . o . o . . . o - HP 8350aA
FPROCEDURE:

{. Connect equipment as shown in Figure $-38 . On the 83504,
press [INSTR PRESET CW]I and select a frequency at midband.
Set the RF power level to -2 dBm, as indicated on the B3B%ZA
POWER display. Allow ths equipment to warm up for 1 hour.

Select the 0 dB range on the HP 4324 Power Meter . Both
meters should read approximately -8 dBm. Note the insertion
loss through the Power Splitter (typically & dB).

P

i

On the 835924, press [MTR LEVELIMG] and adjust the [CaALD
gotentiometer o reset the 432A to the Same power measyrad
in step 1.

4, Increaze the 835924 power level until the 4328 powsr melar
reachsze full scale deflection (835724 RF output =quals
approximately +6 dBmy. Adjust A4RY (FM) until the 436k Fowsr
Meter indircation is egual to the 235724 POWER dizplay minus
the power splitter insertion loss noted in step 1
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{approximately & dB). Refer to Figure -39 for the
adjustment lozation.

Glternately set the BIEP2A POWER 1o -2 dBm (and adjust the
B3I5%924 [CAL] control) then set the B35%eA FOWER o +4& dBEm
{and adjust A4RF (PM) control) to obtain best compromize
{where further adjiustment of each is unnecessary).

L4
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5-30. ©M DRIVER

REFEREMRE:

Ferformance Test: B350A Paragraph 4-20
Service Sheet: AS

DESCRIPTION:

‘The FM Driver high frequency offset is adjusted for zero volt
drive with no FM modulation applied. A& delay-line diszcriminator
iz uzed to detect and display FM modulation on an oscillozcope.
Adjustments are for best overall frequency responcze from DO to
10 MHMz. Compliance to a supplemental characteristic af +3 dB FM
flatness is checked bstween DC and ¥ MHz.

EQUIPHMENT:
Digital Voltmeter DVM) . . . . . . . . . . . . HP 34EBA
Oscilloscope . .« o« &« e e s e e e ea e HE 17404
Function Generator . . . . . . . . . . - . . .- HF 23124
Delay Line Discriminater . o . o o o . . - See Figure 1-3
Fraquency Counter e e e e e e e HP E3434
. DC Power Supply e e e e e HF L2134
Sweep Oscillator . . . . . . . . . o ..o HP B3E04A
FROCEDURE -
MOTE
Turn &0 power OFF when removing ar
installing PC boards,
NOTE
This procedure regpires that AlSi iz zat
t5 the factoru—set position frefer 1o
Table §5-41).
M Qffsex
1. Connect the eguipment ag shewn in Figure B-90. Connec? the
Fregquency Counter to the B38%2a RF Output connector. Do not
cornect the Fower Supply or Function Generator to the 33504
rear pansl FM INFUT connector yst. Allow the eguipmant 1o
warm up for 1 hour.
Z. Connect the DUM betwessn AETRE and ABTPY {(HIGH FREG FM RET?Y.
Rafer 1o Figure S-&] for adjustment procedure locationsz.
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adjust ABRLS (FH)
Udg .

£:d

nizcennect the DUM and
Follows:

53504 SWEEP OSCILLATOR

for a DUM reading of 0.0080 + 0.601

get the equipment controls as

CW FREQUENCY . e e e e I GHz
FRERUENCY Swaep Mode Press SHIFT CW {(swept CU)
Cl UERNIER . . .. .. On
SWEEP TRIGGER INT
RF BLANK OfFF
BIBYEA RF PLUG-IN

POWER LEVEL +10 dEm
Cli FILTER OFF
ALC MODE . e e e e e e e e e INT
Configuration swltch A3S1 on Digital Interface board

______ {Table 5-&) set as follows:
Switeh Mol 1 12| 31418 16| 7 2
Fosition NN ERERERER R
rositions: i=0Open; 0=Closed; X=Dont’t care
€ *'0’¢ if no Gption 602; Y477 if Option G602 installed.

NOTE

The A381 switch positions select the
BIE928 code, maximum RF power at
nower~-up, —20 MHz/V FM sensitivity,
cross-over raupled M modulation (AC
coupledt, and Optign 002 code (3if
ingtalled) . ’

234 pa FUNCTIGH GENERATOR
R&EMHGE .. . i MHz
FREQUEMTY 48 (A0MHz3
FUMCTION Sime Have

geT ﬁquUt for 108 mY p-p
as displaysd on Oscilloscope
with B0 Ohm inpux

Aamplitude

17404 0SCILLOSCOFE

MODE

Tx
|_;
e ]
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CHAMNMEL A . e e e e e e e e e e e S0 Ohme

CHAMNEL & VU/DIV . . . . . . . . . . . . . . 0.0 {CAL)
CHAMMEL B INPUT . o . o v e i ... ... .. D
CHANMEL B U/DIV . o s 1

Freguency Besponss

4. Connect the Frequency Counter to the B3E$2A RF OUTPUT.
Connect a +1 Vdc powar supply to the 33504 rear papel FM
INPUT. & shift in frequency of approximately -20 MHz should
sccur on the Frequency Counter when +1 Vdco is applied. {This
shows correct FM medulation sensitivity.) Connect the Delay
Lins Discriminaztor to the BI5924 RF OUTPUT and connsct the
Function Generator to the 83504 rear panel FM INPUT
connector,

iy

adjust the 23504 (CW FREFUENCYI and ICW VERNIER] for =
waveform at the center of the cscilloscope CRT. Adjust the
oscillozcope Channel & **CALY’ control for a3 trace 4
divisions high centerad on the CRT.

&. Manually sweep the Function Generatsor frequency from DC to
100 kHz. Selsct resistor ABRIL so that the amplitude of the
CRT waveforms at Function Generator freguencies of 100 Hz

and 100 kHz are the same +0.2 divisions on CRT. Refer to

Figure G- for ABR31 location. Refer to Table &5-2 for the
allowable range of values for AGBR3L.

7. Manually sweep the Function Generator frequency from IC te
10 MHz. Adjust ABCL4 {L.0)Y and ABR7S (HI) controls 1o osbhtain
the moset constant overall response from DC to 14 MHz. Repeat
this step several times.

£

Check that the +3 dB FM flatness supplemental
characteristic is met between DC and 2 MHz as follows.
Manually sweep the Function Genperator frequency betwsen DO
and 2 MHz. On the ozcillescope, note the maximum and minimum
response points as shown in Figure $-%#2, Maximum point
(+2dB) can be up to 5.6 divisions, and minimum point (-3 dB}
can be down to Z.B divisionz.

5. If the FM flatneszz supplemental characteristic in step 10
aboue is not met, repeat step 8 and § above and make
compromise adjustments in the DO foc 2 MHz range 10 mest the
requiraments.

10, PResst the 4351 Configuration =zwitth to the desired
position. Refer to Figure L-6.
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