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Errata

Title & Document Type: 3320A/B Frequency Synthesizer Operating and Service
Manual

Manual Part Number: 03320-90002
Revision Date: January 1971

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies
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Model 3320A/B

. ’
'}

-

Section |

- I SECTION |

'1-1. mmdnu‘mun

1.2, '111Is section contains general infarmution ahout the
Maodel 3320A/8 Frequency Synthesizer. A gendral descrip-
than - plus infopmation on specifications, necessorics, and
instronient idc\nlﬁualion is gven,

113, SPECIFICATIONS Y

Jof, Tnl?lc 11 lsts the Mmlcl 3320A/8 Specifications,
which 'tre the performance stondards; apainst which the
Tustrumeit Is tested, The general informatipn listed in Tahe

" 1\2 I5 not 1o be considcrcd a8 5pccil’lcalicms but as typleal
chreelerlstics Included ay addlllonul Inlommtion for the !
us,

; — .
i \ :‘ | n

-

.
.

/  GEMERAL INFORMATION

1-5, Any chunge o the specifications due 1o manufactyr-
ing, deplgn, or traceability to the W.S. Notfonal Buresn of

! Standards will be listed on a manul change supplenient
included with this manual, Thy manual and m.munrchnugc
supplement supersede all previous information concesning
specifications of the 3320A/B.

1.6, DESCRIPTION, |
147, The  Hewlett-Packard Model 3320A/B Frequency

Synthesizer provides necurate and stable frequencies from.

0,001 Hz to 12,9999 MHZ, Frequency selection Is by three
gontrols that provide three digits of resolution plus m

Table 1-1, Spcc{ﬂcaliun:. o :

[ .
hor Frlqunnw m:cuuw ' ' TR
: Ver ler Qut; 't 0.001% of mtlng for G mo, 0°C 10 66°C,
Verlér In: '+ 0,01% of range for 6 mo, 0%C 56"0. ,
¥
anumcv mhility
‘Lang term: & 10 ports in 105 of wetting per yoor (Vernier Out)
with ambiént, temperature reference. Qptional high stability |-
 erystal rmr:nm ovens vailable (Opllun 062}, ‘

Wt 1
J‘,".’ M signal 1o pihase nalu linwegrated), >'40 dB in 30kHz band

| -excluding £'1,Ha, ceptered o carviar, 10 MHE rangs, Verpler
TN Out.lmprowwnlnwsr frequency ruhges. .

1

Bpurluuu > 60 d8 down, Y

) ) .
1 . e
; 5‘.‘!

B R 42698 d8m 20°C 10 30°).

Fuquunw nmonw: 11 2 dB oyt tolal rnnq}:

' : 33208 AMPLI TUDE GECTIDN
- Amplitude acculagy (ab:glubila d(IOBdB at lOkHz and .o

Atu\nmu:r lcun&v {10 kHz ﬂlfcruncel: % 0,02d8/10 d[. uap.

I}lrmunlc blnorllnn: with’ r?umm fragiencies > 0,1% of runun at'
full ou}put arplitude any! huirmonically related :lm\n' witl ba less
than the following specifi|d lkvels,

- 6098 with output from 5 He 1o 100 kHz,
+ 60 dB with output fram. 100 kHz to 1 MHz,
+40 48 whh nuurt fram' 1 MHz 10 13 MHz,

i
3320 AM#‘ {TUDE SECTION
Amplitids mnuimuni? Vs ¢ 10% apen ciecult, |

maximun! ] Vrrm £ 0% I B,
i

i

o

)
|

‘ _ Y Fuqunncv rasponsa f10 kHz refn‘nnuh . D .
T ” aazoaAnanunroa SETTINGS (dBm] SPECIFICATION [dB) *
2t S‘j Stendud " pption 001 LEVELING OFF _ LEVELING ON {> 10.Hz)
e : I ntedd sy
. H B T L3 L — 7 ¥ ] ]
A P 4,+2G.9Ello‘, ; 1 sna80m ‘ | R
\‘. : ; i .".)( B i ) 05 ‘ 2005 L
3’5 N "’r( fs 3.00 ' ? N 1:i .1 E.U(h J : . : I
R [N e -
i . 331 1o ¢ S:60110 i
‘ ORI d $05 £0,
»2300 v - 2500 1
g |+ 23010 P _‘ S '
L ‘.-_ i .'1" . ! ' 206 . i 0.2
0, r .53,00‘ o v - 6500 P !
. i , i-h a : s n
- '.__,'53.01“1' o S BBOTtS L : |
A EEEES S 305 £04 |
o | - eesmar - G953 o . ;
§ b -
S i ")/73,00 4By rémote cantrol, 0 Wi Y
0T **75.00 4B, remotakontrol, - ; ' BT L
i 1 3 1} ' , l“ b ;I!J ' |
‘ ) . ' . | l} 3 | o ‘ | } 1.
Y t . i ! !
P rn[l‘i ) ' A EI‘ il / : lkl ' i
Vol ] N [ ! H - i : i
vy P ,l“ n.]’f‘“»" o ¥ . ) S P ! L . o rjl : L
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Mude] 330A/B

; i
! , Tahle 1:2, General Informoticn,

Frnq'uuncy rainges P 0.01 Hzto 13 MH2 In 7 ranges,

Frafmncy tangest 10 Mz b |
[ 1000 kelz )
i , 100 %Hz
: 10 kHe :
) 1000 Hi .
' 100 H¢# } ]
| . 10 Hs Qptinnnl
T 30% pvertange ok olb g,
; f ‘
{ B
Frtqfuquy’ cepolutiont ; |
.*; '. Verplar Qut Veraler din - Vernler In
Hengs thacal ar remote) {lacal) {wmnm?
N IJMH? 10 kHz 10 K2 Y kHz
i 1000 kHe I kitz 1 He 100 K4
) J0Q kHz 100 Hs 0. Hz 10 Hz
10 kHz 10 Hz 001 42 1 Hz
1000 M2 1 Mz 1 mHz 0. Hz
100 Hy 0.0 Hz " 0,1 mHz 0.0% Hr
!IJ He | 001" 001 mH: 0001 Hz
1 H
' }

ln!mu! Irequancy standardt 20 M* iz amblont temperstuls eryesal,
Optlnnnl B MH2 teference crystal aven available [Optan 002}

Phnss lockingt 1he 3320A/8 may be phase locked with 3 200 mV 1o
2V s slgnal thot §s ny wiltharmonie of 20 MMz from 1 MHr
through  J0MHz {elg, YMHz, 2MHz, 2BMHY/, B MH:,
10 MHz), BNG femate bonnecior, J

Rm |mnnl nulpun tropt or reer ponsl nuu."_utiwvnllnhlu. Gan Le
vasl'y ehunged by routing « cerpal calile to frant or penr femnte
BNC canngelors, Nu‘duurnmuun of parfulmance tor rear panel
nulpul. ' )

B : " '

- Auxiliary outputs -

Tracking putputt 20 MHe 1o 33 MH: cflsat sighol, Tr tks main
outpur with 20MHz bliset, Rev  panel lemn!u BNC,
> 100 mV ryns/60 1, J

1 MH? reterence outputs sine wove, renr  pane hmnle BNC,

J > 220 mV rms/BO'RL (> C9EmMIB0 1Y),

CLow level outputs same frequeiey oy lmln outpul Lyl remaine
batypen BOmY yms and 168 mV rms {into 64 1) depending
£ tmain outpul level soltl, §. Moy b2 we= as cpunter output ll
wanlmi Rear panel fumain BNC, sines. 1 i

1]
saJoA AMEL) .unk SECTION '

Amplitu vanges D dBm ta # 12 dBm range through :!/4 turn frant

panel onmml not proummmnuhl. o i

f

“Quipint Immdnnm a1, i )

! '.
i Js.ﬂn Anl#muce SECTION Fy
! )
Amptllu-h nnm: (RG89 dl\m {372 vwptt) to » 69,99 dBm y
{- 7400 dBm under remone mnlroll Int 60 n, IiE 2699 dnm "
B V s Into 50 115 R - \ .
i ‘ . ' ) |
Ampmudc mo!uliom 0,00, dB v

Ouinul impddmw 50 n.

. GENERAL a4

| opariting temperanient 0°C 19 669G, I o |

: Btoruqlg temperaiura; 400G 1o + 700, 1o . !

Power raquirementst 116V ar 230V 1 10%, AR H2 to 831y,

< 11OW, {400 He pperation on specil kb,

Welilit :

32204t AB b, 1204 kgl
Bhipphny: B3 1 126,7 kgl

33200 A7 b 21,3 kpl.
Shipping: 61 1, 127.3 kgl

Qutline drawingt
e o
l 'I::Ilvﬂllnnlmm - H : .|.. rw—-.—__'.
¥ RS I - rr
[ i ;
} !
I
1
JOPTIONS

76 Ol Quiput Impedance
Qption G01 3320A/0

[
Altenyation and outpiut refurenced 1o 7H 1L

Amplitude range (33208 anlyhs + 2089dBm ta - 69.00 dBm
{+76,00dB8m  under remote controll into 7541, (33204
only): - 2dBmio b 11 dBminto 76 12,

I Referanca Crystal Qvan® ;
Opon 002 132000

6 M1z coysiot in tempernture stabilized oven,
Long term stabitityt 2 3 part n 10% oy, |
£ 1 part in 107/mo.
Fraquancy accuracyt £ ) part in 107 of yetting per month,
Far Huld Instaliasion onder accessmy kit HP V1237A,

Parallel BCD Ranjate Contral®
Op*fan 004 3320A Qnly
1
Allows digital remate conlrpl of frequency anly en 33204, Digiwt
control of outpat fevel I8 not avallable on 33204, The mox
| ‘signiticont digit af the Venripr may be programmud vhus giving four
digits, plus 30% ovarrange, control o lnequum:y N seven rpnges
{two are uptional ),
Control ines raquireads 24 plus pemaote tine,
| pple levelss TTL, 1 stare low, nan-isal Ved,
Fraguency witching ond sett Inn times & 0.01% 1anya,
-t 0,001% range, GO ms, !
Fod lintd immlmtlun o aceessary kit HB 112584,

o

16 ms,

3 Paralle] 130D Remotes Conrrol *
| Option 004 33200 Only
X .

i

Four digits of frequency, overrange, hequency range, Vernler
n/Qus, tour digite of amplitdde, aad leviing loop respanse times
ore ail controlled digitally, Al front pnm:l contrals, wxcept line
ml:ch are disabled in remnte, '

25% futl digltn) remote. coptrol J degquency and amplitude,
I

Control lines required; a0 plus remote line

Logic Jevels: TTL, ™1 ntatotow, nansisolaled,

Frequency switching shd settling timgt ¢+ 0,01% rary,
[ Oﬂm%rnnqn GO rhs, ! ‘ ]

Amplituge switching and settling timet < 3.5 5 to roted accuracy,

For lield immﬂation onder accnssary kit MP 11239¢,

16 ra;

'y

'f ' ‘ : T Lo

12
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Mudil 3320A/8

Sectfon |

Table 1-2, Ganaral tnformation {cont'd},

HP.18 Remote Contral*
1 QOption 007 33208 Only

Allows  biv-patallel
futtcilans, é)
THit parabll ASCH cande, Dun to the nddressing featuie, up to wn

maer,

Thl:'omlnn uses tn digienl inpul lines tor contral of all functions

except the lost varnler digit and line switeh, Three digital output

linus ore pravided,

Full digitat lsalavion is standard with this optlan,
i

N
Timing: max of 6 gs per word requized 1o input progran data,

accessory kit HP 11230C,

i
word-serhal dighal remote comtral af gl
A 35208 with this option will recognize an adidrese,
and than seopt instructions i a sarinl ipshion, Insiructions are In o

332013's twith this aption} may be programmed from ana program-

Logic level requirementet {iame ox parallel BCO remota), Switching
ond settling vimes for Imguiney and smplitude are 1he same as with
the parallal BCD repite option, For fisid Inwaliation, order

Logie Level Begquirements tor AW Digital Aemate Contrel Options,

Gtate Aoguiremenis

0V o 0A V5 WA maxr)or
cantact closurs 10 ground
thraugh < 80 ntuns,

"Low" Hogleal 17}

+ 24V 1tn+ 65V urremoval af
contact clngume to ground,

*High'* fingical 0"}

$00 Hz and 10 Hz Rangas®
Option DOG 3320A/B

1
Adds two tower frequency ranges, 160.0 Hz and 10.00 Hz, yielding
greater resalution for tow frequancy outputs {ses resolutlon section
ol specifications), These twa ranges are fully programmabla if igltal
remote options are installed, ’
Far {letd instaliation order acesssory kit HP 112404,

*Finld instaliable,

@ Excopt tast vernier digit and ling switch

overrange digit, and J vernler control that provides two
digits of resolution, A nnge control providus five ranges of
1000 H1z, -10 K11z, 100'k}iz, 1000 kiiz, and 10 Mz, ‘The
oulput frequencies are deidved from a precision single
frequency source by an indizect synthesis technique,

1.8, In the 33204, the output amplitude is selected by o
0-13 dBm contnuovus potentiometer, Moximum output
voltage Is 1 V nms into 50 §2, The 33208 has a range of
+26,99 dBm 1o -69.99 dBm with o resolution of 0,01 dB,
The output amplitude can be selected in steps of 0,01 dB,
0.1 dB, 1,0dB, or 10 dB. Maximum' cutput voltage of the
3320B1s 5 V mms into 50 Q,

19, OPTIONS,

1-10, The 3320)4{8 series of instruments include a total of

- nine options, Theie opiions are as follows:

3320A 33208 \
Opticns ~ Options Description _
001 001 75 £2 Quiput Impedance
002 002 Reference tlrystal Oven
003 004 Paraliel BCL Remote Control
006 006 100 Hz and 11 Hz Ranges
007 HPIB Remote Control
908 908 Rack Muunt Kit
410 910 Additional Operating and Seivige
Manual

111, The 33208 Option 007, HPIB (Hewlett-Packard -
interfuce Bus) Remote Contral wbilizes o seven®line dats
bus, n three lnetransfer bus, and four additional control bus -
lines to manage the flow of Information over the data bus
and the trapsfer bus, Data information s transferred in an
ASCIl (American Standurd Code for Information Inter-
¢hange) code, For more informatiop concerning this wnd

- other options, refer to Tuble 1-2, Section 11}, or your [ocal

Sales nndd Service Office,

i

™

P, . 1 —

1-12, ACCESSORIES SUPPLIED,

1-13, Accessories supplied with the 3320A/8 are listed In

Table -3,
able | Tabla 1.3, Accossorles Suppliad,

hp- Model ‘ :
or Part No, Qty.

Rescription

1123884401 )
0332084411 !

HP-1B Adapter (Option 007 only)
Kit: Accessory
Consists of:
03320-66630 1 PC Assyt Extender
03320.627100 2 Filter Asvy: Fun

1-14, ACCESSORIES AVAILABLE,

1-15. Accessories avaflable for the 3320A/B are listed in
Table 14,

Telte 1-4, Accassories Available,

- Modal
or Part No, DCfctlpllnn
6060-8740 Rnck Mount Kit
11237A Option 002 Kit
11238A Qption 003 Kit {A only)
11238C Optian 004 Kit {B anly)
11238¢C Optian 007 Kit IB oniy}
11240A Option 096 Kit
11048¢ 50 £ Feedthrough
110948 76 £1 Feedthrough (Opt. 001 only)

1-16. INSTRUMENT AND MANUAL IDENTIFICATION,

1-17. This manual applies (o [nstruments with the serjal
number prefix shown on the title poge, I changes have
been made in the instrument since this manual was printed,
u *Manual Changes" supplement supplied with the manual
will define these changes, Be sure to recand these changes in
your manual. Backdating information in Section VIH
adapts the meoval to instruments. with serial number
prefixes lower than those shown on the title page, Porl
numbers for the manu;! md the microliche copy of the
manual are also shown un the title page,

i 1-3

1

oy emaat® o
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Mude! 3320A/B

Sectiop H

SECTION 1l
{RSTALLATION

21, INTRODUCTION,

2-2, This sectjon contains information md Instructions

neecstary Tor the installation and shipping of the Model

3320A/0 Frequency Synthesizer, Included are inftiol
inspectivn pracedures, power snd grounding requirements,
environmantal information, power cord information, inter-

 Tacing und nstructions for repuckaging for shipment,

2-3, INITIAL INSPECTION,

2-4, 'This Instrument was carefully inspected both mechani-
cally and electrically before shipment, It should be free of
mars or scratehes and in perfect clectrical order upon
receipt, To confirm this, the instrument should be inspee-
ted for physicsl damuoge In tronsit, and the clectrical
performance should be. tested using thie procedure outlined
in Paragraph 57, If there Is damage or deficiency, see the
warrsnty instde the lront cover of tis manval,

2.6, POWER REQUIREMENTS.

2.6, The 3320A/B operates from an ae power souree of 48

- 10 66 Hz at the following voltnges:

115/120V 4 5%+ 10%
230/240G V + 5% 10%

The 3320A/B Is normally set for 115/120 V operation at
the factory. Refer to Figure 2.1 for the procedure to

© change your' Instrument for operation on 230/240 V.

2-7. GROUNDING REQUIREMENTS,

2.8, To protect upesating personned, the National Electrienl
Manufucturer's Associntion (NEMA)Y recommends that the
instrameent panel amd cabinet be grounded, The Model
3320A/B s equipped with o threeconductor power cable
which, when plugged Into an appropriate receptacle,
grounds the instrument, The offset pin an the power cuble
Is the pround wire,

- uirmmcl

Your instrument Is equipped with a power cond
which grounds ft when comnected o a 3 con
tact gmunded recepticle. Do not attempt to
defeat this feanre,

2.0, ENVIRONMENTAL REQUIREMENTS,

2:10, The Model 3320A/8 s equipped with o cooling fn
mounted on the rear panel, The instument should not be
mounted in any manier which would ohstruct the flow of
olr into the rear panel and out the perforated covers, The
fiters for the cooling fan ¢an be removed and repluced or
Nushed with soapy water, Two extra Nlters nre fumished s
spares. The Model 3320A/B should not be operated where
the ambient tempernture pange exceeds 0° C o 55° C
(32° F to 131° F) or stored where the smblent tempera-
ture range exceeds -40° C 1o 70° C (-40° F 1o 158° F),

‘-\"—"'%—__- :

4Yp 4-atl}

SELECTION OF OPERATING VOLTAGE
1 fimen cover door and rotate fusepull to in_h.

2. Seiect operating voltage by orlenting PC boord
to position desfred voltage an topdelt side,
Select 116/120 V or 230/240 V only, Instru.
ment will not operate with PC hosrd posi-
tioned for 100 V or 220 V, Push board firmly
into module slot,

3, Roatate fuse-pull back into normal position and
reJnsert fuse n holders, using caution to
snlzct correct fuse vajue,

116-120 V — 1,0 Amp 5B 21100312
230240 V ~ 0.5 Amp SB 21100202 .

| |
N Figure 2-1, Voltage Selection, | _
\ 3 2
| ]
'..._L_‘_.__.‘___“. ___L_____.‘m\.___‘.‘mﬁ____._mﬂ.- / P - i

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Sectjon 1l

2:11, . REPACKAGING FOR SHIPMENT,

212, The following patagraphs contain o generol guide for
repackaging the fustranent fur shipment, Refer to Par-
graph 203 3 the orginal contalner §s W be used; 2 0HiCR
Is nob 31 ypu have any questions, eontact your nearest -hp-
Sales und \Service Office (see Appendix B for offiee
focations), .

2413, Place the fnstrwment in the ordpinal container with
appropriste packing muterial and seal well with strong tape
ur metal bands,

2-14. 11 the origingl container s not to be used, proceed us
follows:

o Wrap the instrument in heavy paper or plastic before
placing in on inner cantainer,

b, Place packing materis] sround all sides of the
instrument and proteet the panel face with cardboard
strips,

e, Ploce the instrument and the Inner container in a
heavy corton or wooden oy and senl with strong tape or
metal bands,

d, Mark the shipping container "DELICATE INSTRU-
MENT", "FRAGILE", etc,

NOTE

If the instnonent fs to be shipped 1o Hewlett:
‘Packand for service or repair, attaci a tag to the
instriment ldentifying the owner and indicating
the service or ropair to he accomplished, In-
chude the model mimber and full sericl number
of the stnunent, In any correspondence,
Identify the Instrament hy model mumber ond
Jiddl serfal monher,

2:15. POWER CORDS AND RECEPTACLES.

216, Figure 2.2 lllustrates the power cord configurations
1 nvallable for use with the 3320A/B, The -hp- part number
tdirectly below euch drrwing is the part number for an
mstrument power cord dquipped with o connector of that
epnfiguration. If the appropriate power cord is not Included
with the instrument, notify the nearest Jip- Sales and
Service Office and n replacement cord will be provided,

2:17, INTERFACING,

2:18, Remaote BCD Yptions.

2:19, The 3320A Qption 003 and the 33208 Option 004
‘are designed for remote programming from an extemal
BCD source, The remote inputfoutput connector is shown

22

1

T : . . L .

all T

Mudel 3320A/8

P

P .
s ‘:f] i ) ~
e \. ;

R R T A S Ea TN
N (A VA
\.__\w‘{” ‘ LM R

i "
~ s - oad

L1F B R LA Wi0- 13y R leew

N THYIY STl fov eat
A ! P
K Ty ~ o
., q ey . ]
B oo

>
~3

prrna Y
"o pane

UL LISTER FORUEE I THE UMTTR B ATIE Y ANTNIEA

Figure 2:2, Power Cords,

in Figure 2.3, A camplete description of the putfoutpu
signnls and logie Jevels §s plven in Section [,

220, An  interfacing  copnestor  Ghp- Part Number
1251.3056) und two connector covers Chp- Part Numiber
10513-4001) are supplied for extenal connections. This
connector can be wired to contribute 1o the user's applico.
tion. A field installatfon kit Ghp- Part Number 1123BA Jor
the 3320A, or 11238C tur the 33208) Is svailuble for cons
verting a stundard 3320A or 33208 to s BCD wemote con-
trolled uption, Installation istructions sre supplied with
the ki,

Wire b b bive

Flgure 2-3, BCD Hemota Connscior,

2:21, Remate BP-1B Option.

2:22, The 33208 Optlon 007 is designed for remote
progromming Trom un external VB (Hewlett-Packanl
Interface Bus, see Parapraph 1.1} soupee, The remote
inpntfoutput connector s shown In Figure 200, A complete
description ol the Inputfoutput signals and logle levels
required Is given in Sectjon 11, '

2.23, Remote programming sources for the 332018 Option

GO7 Include the Jhip- 9800 series Caleulaton and the Jip-
2500 series computers, The hp- F1235A Adapter must he
wrd to interface ol HPAB suurees to the 33208 remote
Input,

24, There ore ihree HPIS calies avollable (sce Table
!

2.
2.1} Up to 15 Instruments may be connected in parallel

e 7  eseel
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' Mude) 3320A/1 Section 1)
I \ Tahle 2-1, HP:)8 Cables,
" Acceasory Number Lungth
EA at,
106310 Gt
_ 10631C 12 I,
I 2:26, The hp- Model 2114, 2115, 2116 or 2100 computers
can he Interfnced using the ip- Model 59310 Interfaes Kit,
The 59310 kit includes an Interface cable, o computer f{¢}
I Hry . eard, nudAcnmlmlcr programming sirnetions, An hp-
11235A ‘Adupter must be used 1o Interface the enble
Figure 24, HP-1B Ramote Connectar. supplied with the 59310 kit to the 33208,
' using these cabley; howeyer, the following two restidctions -
a must be obseryed, s
i g#i?“{l‘ n IMTF‘I'J'I
[ L]
). When moge Ui two instruments are connected to ! |
ﬁ the bus, the cable length added for each edditional | [:i:__... PETRTN '_".
instrument catnot exceed six feet per unlt, Y 118
\ nys
2, The tatal ¢able length to cll units eannot exceed : CHILES
) 51 feet, \
: S e 5 F T, HAX, ‘
T —
I Theicables are listed with their respeetive lengths, in Table — 1
. 21, A rypical bus system |8 shown in Figure 2.5, FRLouLCY .
A, |
l 2:25, The shp- 9800 serfes Caleulators can be Interfaced o ST
, the 23208 using the appropriate Interfuce Cprd and cables, Figure 2.6, Typical HP|B Systam,
B |
B r.
i .
]
/
' ! | '
I | ! 23
— W VA P IR ORGP T U o S B - —
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Oa not upply @ wihige gresier
than 5 V fdc or rmy) 1o onipmt

rerminals,

o =

L @ @
Q

MRLECR: - f e

Frequency control for most significant digh. of output
franuency, Also controls overange digit tParagraph 3.7},

Froquency wontrals for tecond and third significant digit of
output frequecy (Paragraph 3-7),

Vanier; Cantrols two ltast significant diglts of frequency
{Paragroph 3-7},

® e 06

@ VERN IN/VERN QUT! Turns vernier pscllletor on or off

1 {Paragraph 3-7),

RANGE: C'omro!i range of frequency. B ranges in stendord
instrumant - 1000 Hz, 10 kHz, 100 kHz, 1000 kHz, 10 MHz
{Paragraph 3-7), ! .

LINE: Power on/off cantral,

LEVELING: Contrals the amplitude stability. Shortloop
for < 10 Hz, Long loop for > 10 Hz (Paragraph 3-12),

AMPLITUDE: . Sets actput amplitude from + 2693 dBm to
» (73,99 dBm {Parsgreph 36},

- Qutput Jackr 3320A =1 V rme inte G0 ohms, 0-13dB con-
tinuous adjustment, 33208 = EVrms Into 5O ohms.
+ 26,99 dBm to - 69.89 dBm, 0,07 dB resclution,

©0 060 ®

Rear cutput; {Triax Conneclor} Some output as lront el

outpuy Jack, Must mave cable connector 1o rear foc n
frant jock, (See Sectlon V1), Man-dl Backdating.)

@ LOW LEVEL QUTPUT: Comes through 30dB pad from

output smplifier, Amplitude follows dectronle ettenuator
setting (9,50 dB),

@ ]20-33 MHz: Qutput from Mixer boord. Indicates solecied

frequency out of Frequency Generating portlon of Synthe.
izar [tracks frent panel with 20 MHz offsat),

Y MHz: Divided output of Referenrs Qucllfator out ol
Reference Phaze Lock booard,

Remote [nput connector for optlons 003, 004, and 007 (BCD
and HF4B) (Paragraphs 3-14, 3-17),

Extarnal Phare Lock! Input for Reference 5 MHz Externel

Oven or Externsl Phave Lock Sighol,

Acpawer nputs includes input powar sssembly,

@ Optlon 002 Reference O:clliator, 6MHz crystal osclllator

output and adjustments,

Figure 3-1, Controls, indicators, and Connectors,
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1 3 o
it ‘3 % 'nus snullﬂll conlains Inl‘nrmﬂllm) nc«.cs;nry rnr o;w.fm !
“tion of._the.“ip- Model 3320A/M Krequeney Synthestzer, r

i Icjuded ope: descriptions and Tdentifieation- of Tront and

o 1 reur pane) contrajs, fndicatops.ond connectors, upcrnllng
' instmc!ions, and rcmutc pmgrqmwhmlnfornmﬂom ok ;

R
! 33. GONTHOLB INDICATOHS nnd GGNNEFTUR?
L 34 A biel dcscriplluu of cnc], control lndjcatnﬂ nnd/
Il- _connector Js'given In Figure 3.1 Cunlroln, indicytors-and

Y capnectors requlring! nddltionnl iql‘ogmnlion ure’ mfcrcnccd
‘ ln dcscriptive parugraphs wllhln thls mlioh. yioo

E 370 quuﬂncv. '.- . . “f | o ! .l .._b\":"':l i -7.2‘:11 :?
| [ : ! a‘ - .

.li\}

!'

35, FRONT PANEL ohsﬁmom '%_;:‘ s -
. FRLI I
[ 36, The !‘ollowmn pnrugrnphsiwulnin inl'ormnllnn l‘or
‘setting frequency, smplilsde and'leveling, ‘Also included:Is’
information yon remote - rrogumming nnd lnputlnutput '
conncclors. o ‘

38, The 3320A/B provides ﬁvc digits of I‘rcklucncy seso’u-

tion plus én overrange digit. The freqiency Is determiped .

by the posison of the RANGE control, the two Vernier

contrals (VERN IN/VERN OUT and vemler frequency), "
- and the three FREQUENCY ' controls. The three FRE-; -

1)

l; ' the overrange dijt. The RANGE control places the dcpimnl
. .. . point, The vemier controls alldw the operator to adjust Lo *.
’ additionil digits ¢f frequerey. from 00'to 99, When the -
l vemier control is in the VERN :QUT: position, 'these .
- additiopal digits are slways 00, Tuble 3-1 shows the contro} | )
seitings for maximum mupul in each of' lhc ﬂvc range

l o postions.

Xl

co Tubja 3-1. Frequancy Cantrol S_qt'ﬂng:." |

-t Reage. | Frequency Diglts Vemler Digits
_ {MAX} " (MAX)
ol T Hr e, tage, 09
' kHzx 1299 Bs .
: kHz 1298 Fo -
kHz 1299, e i
"~MHz 12098 B9

39 Amplitude, :

1,10 Thu 33204 nutput nmplilude Is nd‘ustcd by a

Artisan Technology Group - Quality Instrumentation ..

OPFRATING msmucnou

: 32699 dBm to 469,99 ¢Bm ‘withi s’ resohition: of 0.01: dB;E' 5
R ohlainable, Ench smpliitep continl o erutes’ Indg uilw B

-QUENCY controls set the theee most significant digits and +

. H = HIOH ipogi'cnlf.‘b");J

1‘ 'l" -f';'.a: SRRt

Sy

3320A isl V tins into 50 hl.ms o 2 v rms opcn circul't}

3, 'ﬂu: 33308 ahipht nmp‘lludc lsmdju:sts:d by, pas
-~ fropt phne} : AMPLITUDE controls,. Output. levels - fgom’.

¢ Mindly, wilowing ahianges of 9 4 dis) 0,1 dB,: dB oy 0 R -
l’lh the: output'fevel, Muximum output’ ‘mllngc»ims V rms\

' Into’ Sbulfmsorl()‘lrmsop[nclrc Ity ? S
o

I t

312. Lm!lnu."; Yy
) ' SN M ‘ :
y \g {
1’* 13 ’I‘he;Ba o8 i‘rchucm.y ‘n:: Yok wiermh'pd by rh
position of 1l 1 NG o {}fﬁm‘ rﬁthv épxi 2y o\$
110 Hz, ! U‘V L: s:ohtrs, WA ‘I‘i lhn.

positlon)'l'h\g" mmn': thc lihd dr-u )h*thn h‘%Ilug lnp[)
" from véspp .1F o th ,,. u ucdu'a.i‘iducc the outphly-
“isinewave, Fo mju nclca {lﬂ
2t

Lih f {:

',ref. orid oilly (W' u’ue m;s,vn 3![1‘;.4:@ uensy,

lhprgl‘orc. ih:.l LLVLLI“\I "co d b ol le O
(>10H:)n‘a son.' - )\j, * ft{,
{j 3 14.,HEM(J‘£'F BOD Pnnenhl‘m-,v ol Ll ,'-__ﬂ
(ﬁ. 1 |]

vy
' 315, Mhe 3320A Option 003 ,tcs‘lzm’()puonoo-mn
- be_remotely” programmnted with aniB4:2: Y BCD code, All
functlons’ of - the  3323A. con’
exceprrml ‘nf amplinade, the’ iasr u’:mrer diglt,: and ' the
, power sfu seh. ANl funclions of tiie, 33208 can be nrogrmh
“med, WAV the exception of the last vernler digff and the-.
i powe l‘wtch. There I’ no intemal: storage capability,! .

 therefore, the prpgram lnes myst be hetd until thé program
i

s clughgcd Figure 3-2 shows the BCD Input conncetor and

mchx;!!gnnl Inputs for each pith, Peiragtaphs 3- lﬁlhmugh 3-33 _‘f'
ek u

n, each fnput/oulput nignu!’ Logle $¢vels'for the BCD
inp t[ou!puls are a3 allows;
B :_:' T : i

Requircments o

OV to 04V (SmA
EANIT 5 i oo max)) or coptpet clo-
g j,’ PR R ,\'.' - .surc to gmundﬂ\mugh
S <Bﬂphms.3 i

”'.

+24Vt0 +,5Vorrc--
: ..moval ol contact ¢lo. -
b ,’ by ;" x ', surelogmund. ‘*."_- '
Yy . ; l'j‘ RN
318. RemouEnnb\e.» T A
3.7, The signnl inpht Inkeled REN coﬂlmls lhé)rcn}oic[
 Jacal mode of gperation (KEN LOW = remote, REN HIGH

¥ L Lowhogicnl apry

' i

= Jacal), When the 3320A/B is pmgmmmc(' to the mmntc

'mode, thc l'mnr.pnnclmntmls hnvc no cﬂ'c.:r Lo

A - i

L e ll{c‘rmpp}c ;{f’-' gl

A3 rrmhrnhjmcd Noteh the L

Sy

0 13 dls olunlimpnier. M,Mmum uutpuwollugc role R

_}‘1,
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16 slgnal. 'inpuu réfaced,
nmpﬂluﬂe__(ﬂgils and the. sign of the. amp:i
representing tnch dlgit m\g os follom.' '

Bn_ch _dig:t is pmgrnmmcd by pppl j]ﬁg nt-d-z»l BOD cade i
representing the dight. desired, Thc thi iee! Yenst: signtficant.
“digits Gan bis selected fra 0 1o 9, Thé okt significant digt
can: b selected” from. 0 to'7, The' A sign input detephlnes, s
the, poInrity of, the nmplitudc. For s + dBn: the input leyel ©
i mu;t bc HIGH Foxn-dBm thc input Jev, Jevy rﬁu&; beiLOW) : -'-i.-
LRI ‘/ R i_ i) g et

e A on§
| AUT! .

ithﬂ frjiarc pmgram fé.g Is uscd\r!:p‘ nifni

> oliput:: 173, Fﬂm T fJOdBm;
Optlon 001) If the 3378 5 PR mmmedfara;
lowrlcvel Ihe.ourpu/f!vol!agc Iucpi..ses.w N

li




i \ lmar,c pial_
o‘%u re nlmg the Humber
1270 Ilov)lngllinl Jdentifies:the;

: A s the leveling.
node, uf_ppc;allon_(le\rcl_iﬁg H[GH #ON(> lb Hz leJmiinh
IF 1e; programimed ; frequchey ofy
reqliencids) iwijst-be. considered whep seleclliig llm lcvcl[ng
odc.'fl- frpqﬁenc of 10 Bz or Jess'ls ‘programmed, the "% .
éling "should: be pro rarhmed OFF.: This; will ‘elimingte’” !
nny'dlsiortion,ol‘ the 332018 ou ;mtc :
- (see | ¥3-12), 30 frequency:: grealer: thnn,'..
e Jevellng s should hc;pmgmmmcr‘# '

329, }\ sigm; ..Inpms rc[ ccd D and )u: slgnnl
lﬁpllt/nu puts’ Tabeled Dclag) Fln;;1 L Dclny;lnlttpté H Dclny

P¢ Initlate; Ref, and %,Rcfu
, [{'responsc qme of lhc.332 ]

TN

clny F]ng coniral thn dalny nnd _

30, mf\ telay is Simply an. intemg:l 'clock whlch Eounu
ﬁ:r the t'n e intcn}nl paogrammed by the D1.and D2 lnputs.w
‘Duld ' 'te}thc clm.k uutputs a ﬂus !o the




Tlml 2

: -,"r" -, Toléranes

F
ayy Initinlc bt piist be bse

‘ %nfnnngc Amplltud.
lnuml Frlqunnkya 'l‘amnqp

- ‘ ‘\ . ;
E Jarte y‘&’ framming’ ;*: -_:'

oerpelnyblniﬂnlc Inpuls o my. : é

o fhe; cxicmnl controlle ;v c;u:.';::"

OW tnie, the

3

I'TL fompatl:

3 single’ datafcontrol bys 'wi:& 1 severnl nther ftistriments, A
3 ufn.:ami 4 V. opplied typieal.. HP]B system- s, shdwn'cin Figure -4-8. Each - bus:

Mﬁb‘ge 1

: uerl}ce

deluy: (Ia JInldnff ng) oulpuls
Juig: pukppl Is: stindard LOW true.
‘nmssnry, to: taye i a HIGH frue dclny
nee:volty
p- 12556A

When ; I8
posltly

held:p’

r ‘menk will have, s listen address Jf.

, \H GRLR dcléy scqucncc
1g v.‘ ll go LOW.

3:33;: When'the 3320B: 8 program cd fo 2 low frequency |
(elow 1000 Hz)and the»levelmh 15 ON (>10 Hz), the:
oulput: tan become disiorted “dut ito-the esponse of the " .-
3320!1 winplitnde ‘séction, This rebponse can’be sjowed 1o - ;_rlhe l‘ollowlng phrographs. i
clirjinate’ the “distpriion; This 18- sedomplished 'by \pro- .. '

oy 1abln 33, Addrcssing Codnl. ,;

nddrcss i Jt{ can’ both receive ond {ransmit
; _cxnmplc, the 33201 HP-IB option has only a Histen add
-vihich nllows \"hc cnntmlling instrument to instruct thc R

-.,5 -Thc 'Hi’ !B (chlctl Pncknrdgll.tqu’uuc Bua) rc r.ntc
rontrol option ;pemiits the Model 33208 o oparatn'on n

contains eight data lines and scvcn control lines, The ASCI -
(Amerjean: Standard *Code  for: Infonmation lplmlmugc)
,code l‘ormnl [s uvd to tmnsfcr dnln nn lllc cight dntn Iines.

"-totnl ur iS i\itrumcpts mny e cnnnrclcd n

pmllcl to the bus, Each in)strumcnt o the bus }s assigned . - .
e external - on - addréssy (or, addresses) s, that jt can de selected B
3{’{,’{? B{le) l:’t‘nr;rcc i lﬁdivld ally,| by anv extemal: controller, This:cnnblvs the = g
pplied 4 the  Refi/input, Thei¥ RefuDelay, “iexternyl controller to determine which strsments Will be

f’lhe * Ref, p ('3"“"1 while: the dé'f’y - /commilnlcatipg on' the bus at n ?r g‘::'rlc :illt:t df;zllnir;stl;:xk- Ceae
¥ B

‘data, For

._]

Emmllﬁm;sr}dclny code of 3. With' ll other delay cades; the e dma] R |"° [ T3 7]

1

F R I I SNy Sy Py Ny~ S Py gy gy

—

response s I the fast quc. When the 3320Bisin thelocal = oo e
ode; the- n.sponsc s nlwnyfsjn llw slonodc. cettae o ag el e o o
: NOTE L : . A3y e o o |
_ allag Inletoe | 1] oo
5 Wheh gomgfram:loca! to rcmarc. mcmspanae.;,;r s |1 le fo |t ]o
s ‘atitomatfeally seb- 1o the fast mode. (delay SRR A I
mdc o) lﬂrmﬁ)rﬂ. S lajy. frequencles are .- ] eo |ycifoft jio [0
:'?pmgmmmed ‘the | response mauld {;e ser to ‘he - BN -g; l g : g-, u])
B i ' i
.rlowmode(aelquode.?)., { RV - 'l"‘: A REEE R
SRR IRV R B R 11 T A I T
AT 33 cles frele oyl 1o
»-'a,'_t“,:‘::'!lgj B B R T PP ” fym 1 . B "1 1 . 1
' ‘ _ LB [y oo bty Ly
. ‘60 1) e n
4 KU, S 61 |t | nlo o ?
: Immln m_n 62 |1 "; g [0 }.
lllit!hll“l’ S 63 |1 'ilsf Qo 1o 1
- 1 '5_ } 3‘ 1 . l _|' 0 ’ 0
M 65 |1 110 1 1]
R 66y [ e by |01,
| 7 B R I I O O
i DT 0 10 vy Lo |o
L v s by o fo
; ....,_..._.—.,.4—...__.. e HE A1y i1 o 1
- RILAY ivE 'ﬂllfpl.l: S ey | RS PRI R S /20 I I I BN O | )] 1
i I!nl i- : - ‘i S YO B P 1 1 0
L o = BB RN
(EN IR O O I I A

‘ ',‘..Figure 3-3. BCD Tirning Sequenm. 1 176
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. 'l. l! :.=. . :I.'ir ) -.l ‘I,: _g‘i;": h
o _‘.-_..;} ) 5 r oy .
45 3437, The listen hddress fop the 33208 is nom\nlly the
- ASCH character 3, octal cade, 063,\1:&1; pay be changed by
- tietns of internal jumper wires on the HP-IB Input: Assem-.

t

17 bly (A7), Instructions for changing the address are iven In

.. Nate 2, Figure 7-14, Table 3.3 lists the different nddressps
- which ¢un beassigned, - 5 " o
.',-, . ,t] ii_‘ . f'l' , _‘:( - s "'.: “ l
*.3:38, A principal adyantoge of the HE-JB system s thil
.+ il Infopmation Js routed ‘over: the! same 15 lines, For this
1.~ eson stopdard 'éables are.used o connect each instrummnt -
1o the hus, Section 11 lists the HP-IB cables available, |~

of

1339, Far conveniene and Brevity, each HIIB signal line Is
Iﬁcmmcd by a nmemonte, which Is an hbbreyiation of the
 slygnnd pame, Table 3.4 lists the seven co'ntro!ilincs and eight

* dota lines used on the HIXB, ¢
;o Teble 34, HP-1B S,Ignal_ Mnu‘pgpnll:n._ o

| Mnemanle i " slpnal Name:
LEDOE SV RN prenrsmrae . R .
g i T NDACL " Not Dnta Aceepie) .
v DAY 0 Dsta Valld i .
B R R ATN . 1 v Aueptlon. o
L RER X Renots Ensble -~
Sl NRFD gf': Reody for Dota
Ao fosRa s vice Requast
Aol Fe el P Interfade Cleox
' R L N -
S e
W e [ Dats Input/OQutput ‘
(/AT INEH o1 EER © bite ) through 8,
‘m . | pwes 1
l ooy !
o | b’ | - |
A : ‘. ] !"‘_\' o :' , ; \.
!;" o 340, An prccchng a mnemonic indicates that the signal
s HIGH true, L indicates LOW [s true. For example, L
2w DAY indicates that o LOW true signal is re-yulred for a dutp
Valid signal, Al HP-IB Jines are LOW t,ue, Table 1-2 list
' ., the signal Tevels required, :
"" LT ’ .
f .
RN R .
o0 o NOTE
LnrETT . -}

In the 33208 the Data Input/Output bit 8
- {DIN8) and Service Request (SRQ) are not used
(o conncct:‘uus}, ' : !

J
i
I L
. 341, All 33208 front punel functions are programmable
o with the exception of the last vernier digit and the [ine,
' © Table 3-5 lists cach of the functions and the octal codes,
the ASCH character for each code, and thye szven bit binary
s * code for each octal code, The binary code is applied to the
‘ seven Dara Input lines on the remore irputfoutput con-
a nectar, Figure 34 shows the remote conn:’itor pin numiers
and the inputfoutpur signals for each pia,

\ \
H .
g ; . : _/}
Artiéan Technology Gfoup - Qu'é,f y Instrymentation ...
i ' ] ¥ .,' .

i } “' \ { |
\ . | !
! Segtion NP
] ! - '
i g \ -
b Tahle 3-6. HP-1B Programming Cades,
Chsracter  Octol “Blnary - ' i
3 077 013111 'A:idrm cleyr
A 101 ) 000004 Amplitude proface
c {03 1000011 Command [ir Itintos delay) |
D 104 1030100 Daloy code pr inee
F " jo6 1000110 Fregquency g /4'acs
TK 113 100101 Vornler PINY
M N6 1080 Vernier YOUT"
AR 122 1010010 Range proface -
v 126 1010110 *=\Vernier pralacs
+ 063 010N Potarity of smplitide
. 055 010107 Paturity of samplituie
0 060 0110000 T
1 a6l 0110001 !
2 nG62 10010
3 063 0110oNn :
4 0G4 0110100 Diglts for sddreis®, |
6 066 0110109 omplivuds, Iragouncy
6 066 0110110 ;o vermler,ete,
7 067  O1IOIN) o
8 070 03111000 a_
8 071 011100) _ 1
. 054 0101100 Function exscule :
I 111 1001001 Local encbie

*Address gnd clenr must bo occompanied by an ATN,
**Least tlgniticant verntsr digit canpot be progremmed,

i

Range Codas
 Character Aange
o 10 Hz ( ‘ aptional
! 10O Hz f {AG assgmbty)
2 1000 Hz
a ‘10 kH2
4 100kHz
5. 1000 kHz _
G 10 MHz Vo
' Lot pp CUNPONENT BEF
»TEUN T
ahD CIA &h0 lan 3 | '
AECwEInpat 843 CIB 153 Dot baond B4 2
LD It & e I~ YL MY VL7 T X e I |
LTI Y AT (e )1} C B o B b [ N |
COF I8 b 4 ) [am Iy 1
LY Do vied IF 1LY et Eretse (g )
150 bect Pty o Dan | C Wikabry vt | T
I Gt ) 113 Atpation cO B
| [an ] § (et By
[ B WDy Fip il
M. N
3N on
o on
CJn lom B 1)
s jan Bl
o1 (am 1]
U < n
(=]} =1
L— g T

Figure 3-4, HP-IB tnput Connector,

342, The ﬂm-"‘:slcp fn HP-IB rrogrnmming is to address the
33208, Addresting is accomplishea by applying, the address
code to the dsta line, setting the ATN (Attention) LOW,

 and setting DAV {Data Valid) LOW, An example program is

listed §n Table 3.6, The 33201 daes not haye to be i the

f 55
|
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“!rcmulc_ _n]ndc bo be addressed,’ Conversely, It must be

addressed before It ¢an be put It the remote 'mode,

i

. NOTE

‘When power Is inftially applied the 33200 may
or taay not he addressed; This Is why the
“Addrass Clear” command (ASCI ?) ts recom-
mended prfc{ fo addresstag ainy Instrumentfs)
oit ihe HP-Ih,

. H .
343, To put the 33208 into the remote mode (wfter it has
been addressed) set the REN (Remole Epable) LOW, MRE

| - HIGH, npply the Functian Execute code (ASCH eonuna) to

the data Ilines, and set DAY LOW, The REN con be set
- LOW at any time prior to the Function Execute (ie,, while
addressing) but the 33208 will not go into the remote
~mode until the Function Execute and L DAV is applied,
"The Function Execute can be applicd during the function
programiming sequence (See Nofes, Table 3-6),

Table 3-6, HP-IB Programming.

Exomple: 6,0 kHz frmquency Varnler Out, » 65,00 dBm Ampliude
: - GO msdelay, .

Binnry Codes
3 3 g
a

Q a

Instruction  State or
i
Qctal Chne E E
a o

. DIO2
- DIoT

100 40 20 10 4

ATN LOW |
Claar o
Address 063
REN L.ow
ATN HIGH
] 122
064
054
106
0Gb
0G0
NG4
118
101
1144
0G5

1 1
1 !

-
—
-

o0
O -

L4
-

OO pP3IT OATN
-0 D000 -0 -~00 —
[~ JT T, R G A T . QP SN}
OO0 = D0 == =000~ =00 = —
-0 0—-000—-0D-=-—-006-00
O ot 5 o DO e ot et D s - e O
- 0000000000000 =00 -
- 0= oD 00 - - 00=0000

o ~o-
8

‘*Each code epplied to the dora linos must be followed by a
DAV LOW. ' :
**Ingtrument goes to remole mode at this tima,

344, When power is inltially npplicd.' the 33208 may go to
the remote mode for a few seconds, then to the Jocal made
even I REN is held LOW, It will remafn in the local mode

- until the nddress and a Function Execute fs programmed,

36

i
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315, When programmed to the remoty mude, the condi-
fion of the 33208 output deptnds on the pusition of a
mper wire on e A38 nssembly (See Figure 7:04), I
here Is o jumper wire between points A and B3on the A8
assembly, the 33208 will pote the eonditions listed below:

FREQUENCY ., .ovvvivninninennos KOO 1l
RANGE N N N lnn-»-.»»nln(](}“’-
Ah!pL[TUDE RN -----u-.-ﬁ'}.md”lll
VERNIER . ..uvuviniinssnns, OUTO L
DELAY ouvvvneivnnninanninsss 1500 mMS
LEVELING ,.......vvess s, ONC IO )

If there is no jumper between points A und B ai the AH
ussembly, the 33208 will go 1o the previously resote
programmed conditions when programmed o the remote
made, The 332013 leaves the fuctory with no jumper,

346, The second step in NI progrmmming is the fune
tion programming, This s accomplished by applybag the
ASCH code, representing the information desired, to the
seven datn lines ond strobing the Informastion inte the
33208, The. LDAV Is the sirabe pulse, Loch seven it code
applied to the datn lines must be secampinied by an
LDAV. The programming information for exch 352008
function is spplicd i two pars, the prefoce command
representing the function (fe,, V for Vemiler) and the
destred digits Tor that function {i.e., 9 for s Vemier setting
of 90). Afer each preface command and the digits have
been strobed [nto the 33208, they must be fullowed by &
Function Execute,

347, M all funcrions have been programmed und v s
desired Lo reprogram o specifie function, it §s only necessary
to reprogram that function, When frequency or smplitude
Is programmed the Instrament assties the leading zeros,

I a0 amplitede pelarity §s not progaammed, the nstrument
assumies a + polarity,

348, Hondshake,

349, The Data Valid (DAV), Not Ready Tor Dawn (NREFD),
and Not Datg Accepted (NDAC) signals Torm g “hand.
shake" sequence, controlling the thning Tor dat s transfer
ap the Data lines, When an address code or o programming
instruction s applied to the sevan data lines, the extema!
controller must set the DAV LOW, This indientes to the
33261 that data §s available on'the data lines. 11 the 33201
[5 not processing previous data, the NRFD will be HIGH
and the NDAC will be LOW, Approsimately three micro.
seconds afler the DAV js set LOW by the extemal control-
ler, the 33208 will set NDAC HIGH and NRED LOW, The
NDAC indieates to the controller that the 33208 has
necepted the data and is processing i The NRFD sl
also fndlcutes 1o the external controller that the 33208 is
not ready for more data, When the 33200 hos set NRFD
LOW and NDAC HIGH, the extemal controller can remuve
the DAV and the dota from the data lines and replace it
with new data. The cyele repeats uatil all programming is
completed.  Figure 3.5 shows the thming relationship
between the DAV, NRFD, and NDAC signas,
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Figure 3:-5. Handshoke Timing Diagram,
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'll ‘ i
2 Model 3J320A/D Seetlon 11
[
§
; \ OKE INSTRUMENT ON LINE
! o Y !
. el |
. | ' I S '
. 4 ! _
! \ ) i ; :
, o i)
g 1 DAY ! |
d ‘: T er ) |
. \ p— L4111 1
7 NAFD H— —_
ﬂ ; ! | : i
i '
|
l '
NRAG . . | I I,
L | : 'V
| | |
[] [
‘ S S A S A o
\w :
N o :"t \\
i | Ty » Ty = Datermined by how lra mn\mlter ety DAV HIGH,
Ty « T4 = Ooteymined by delzy f progrimnied,
' KHFD  LINES
i I T |
: ' 1 T, NRFD
iNST, 1 % —i—t o
] ]
' ) a ™
)
‘ INST, R : i
4 N //
. - |
' |
a 5T, 3
y
R
BST, 4 ‘ ==y ¥
i b s
TEEEE
' o i NDAC
INST, | =) = ]
i ! \ HOAC
: L
, INST, R —-S b e s N
= . gl
l INGT, 3 et —'i-
‘ INST, 4 _‘;‘_— i i\
|
' /S T N T A R N A R
l Tn = Fastest Instrument [s ready for dats,
7 .
: Ty = Slowast Insrument har occepted dits and the gata an ba removed,
. Ts = Festest insprumant becomus jeady for new dola,
! Ty = Slowost instrument has prootseed dats snd now date can ba programmed,
l All lines wire or'ed means o low an line, 1 or 2 or 3 ar 4 wiil hold output low,
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seetion Wl

350, 1t se oot pecessmry Tor the externnl contwoller 1o
monitor the NREFD or NDAC signals. However, it these sig.
pts are pob monitwred, e external controller must walg
appr ¥ stomtely theee aderoseconds before nemoving the
LDAV and the data from the ol lines and applying new
duta, ond approximorely two micrseconds belure selting
DAV LOW apain, This ensures the 33208 has had time Lo
wecept and process e pr tous data,

350, The RFD line & also controlled by the delny
programmed (See Paragraph 3-52). As soon as o Delay
Inithute code (Qetal code 103) Is programmed, NRED will
remahe LOW for toe length ol time programmed by the
delay, I the NRED signal is monitored, the user can be snre
the 33200 amplitde and Trequency hus settled o the
desired tolerance when NRED poes HIGH,

152, Delay Fleg,

3-53, The delay s generaled by an internal ¢lock which
counts for the tme intersal progrmmed op the data lines,
Al the end of the count sequence the clock outpuis a flag
to the externul controller (delay fag or NREFD). This Mg
can_be monitored to deteymine the aecuracy 1o which the
332013 freguency wd ampittude hos settled, Tuble 3.7 lists
the delay codes, the clock time interval, and the tolerances
to which the fiequency snd amplitude have seitled, The
programmed  delay code must be followed by a Delny
Inftinte (ASCH character €), Thie code inltiates i delay
segquence, The Delay Initiale code does not Pave to be
fallowed by a Function Execule code,

Example: T program a delay of 60 ms,
D - deluy preface

ASCII } - delay cude (60 ms)
Pragramming ,» Funetion Execute
Charueters

C- Delay Inftinte

254, When the 33208 [s programmed for o low lrequency
(helnw 1000 12) wid the leveling i ON (> 10 112), the
eiatput ean becume distorted due to the response tine of
the amplitude section, The response can be slowed o
climinate this distorifon by programming o delay code of 3,
With ol othier delay code s the response is in the fast mode,

Mudel 330A/B

355, The deloy code programmed wso eantrols the level-
ing mode of operntion (Delay Cades 03, LEVELING ON

“(>10Hz), Delny Code A7, LEVELING OFF). The
yrogrammed frequency (or gronp of frequencies) must be
considerad when selecting 1ic leveling mode, 1w frequency
of J0Hz or Jess is programmed, the leweling should be
programmed OFF, This will eliminate any diste tjon af the
33208 outpur caused by the leveling Ieop (See Parugraph
3.12). 410 l‘rcc‘ucncy greater than 10 1z &8 prograrimed, the
leveling should be programmed ON 0> 10 1z),

3.66, Intatface Claor,

357, The Interface Clear (QFC) signal allows the extemal
controller o tepminate ol activiiy on the HIMI lines.
When this line is set low by the contraller, the 33208 and
all other fnstroments paralieled o the bus lnes, will st all
data lnes, ATN, DAV, NRFI2, and NDAC HIGIL

3.6, REFERENCE CRYSTAL OVEN,

3.59, The 3320A/B Option 002 is a standurd instrument
witls un aven controlled, 5 MI3z, reference erystal oscillator,
The signal from the 5 MMz oseillstor Is applied 1o the
reference phase Jock assembly o phase Jock $he 20 M1z
VCX0, The result s an incresse by J320A/B output
frequency accuracy snd stubility (See Table 17), An
Optinn 002 Field Installation Kit is ubiainble by ardering
Accessory Kil 112374,

3-60, For uperation, connect a short jumper cable belween
the § M3z QUT and EXT FREQ REF (both on rear panel),
A circult dingram Tor the Option 002 is showny in Flyire
3.6, '

To xairey 22 "
ol L
» SO R e
HOM e — 0t WERD b Mgyl
Y Y
1gn
To kAIT-H "'Ta?"""““”ﬁ'")
To b AT e e el [N NIE
GhE

Figure 3.6, Qption 002 Clrcuit Diagram,

Talle 3-7, Battling Times,

flsimnte Contral 31320 Operation
Freguency
Fronuency of Dalay | tawling Battling Talerance Amplitude
Gperation Code Mode Time % of Range) Talerance
2 1000 He 0 an 16 mi i)
| On Gd ms 004 v
2 On 300 m 5%
10 He S S1000 Hz 3 Gn 1600 me e
%10 Hz 4 ol 16ms L1 .
B ot GO s 001 ,
6 o 300 ms 1%
7 on 1600 ms i

* Use delay code B to aliminate divortion cauted by Jow Iriquency snd levellng an,

** Denotas amplitude within rated accuracy,
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Mudel 3320A/8

Section [V

SECTION IV
THEORY OF OPERATION

4-3, INTRODUCYION, '

4.2, This section contains the theory of aperation for the
3320A/B, Incleded s o penersl description, a simplified
block description, o Munctional block description, and basic
eireuit theory on unlque circuits,

43, GENERAL DESCRIPTION, b

A-4, The $ip- Model 3320A/B Frequency Synthestzer
provides o wide range of accurale and stable frequencles
with ymiable amplitude settings, The frequency rarge is
from 0,001 Hz to 12,9999 Mliz. Five digits of frequency
vesolution plus an averrange is provided in five ranges, The

3320A amplitede s variable from 0dBm to 13 dBm inlo

50 ohms by o frnt panel potentiometer, The 33208

~ amplitude s variable from +26,99 dBm to 9,92 dBm into

50 olms In steps of 0,01 4B, 0.1 4B, | dB or 10 dB, -

45, Options avallable which tncrease the Mexibility of the

3320A/B arc os follows:

| OPTION DESCRIPTION
1 om 75 ohm outpul

002 A high stabllity reference oscillator,

- (Increuses frequency slabllity and ne-
. L‘ULJC}';)
003,004  BCD remote programming.
1] ‘Two extra ranges (100 Hz and 10 Hz) to

increase the low frequency resolution
to 0.0000! Hz.

007 HP-1B remole programming,

The discussion on theory in this seclion will include these
oplions where applicable,

46, SIMPLIFIED BLOCK DIAGRAM,

‘47, Introduction,
48, The 33ﬁ0AIB cam be divided nto four basie sections:

controller, frequency, amplitude, and reference (see Figure

" 4-1), The signal out of the 3320A/B is developed in the

frequency section and applied to the amplitude section
where It Is transiated dJown in frequency ond the level is

* deteamined, Both frequency and amplitude are referenced

to a crystol oscillator In the reference section, 3n the
33208, both frequency and amplitude pre controlled by
BCD signals from the controller section, I the 33204, the
frequency only is controlled by NCD signuls Trom the
contealler. The amplitud2 of the 3320A is contralled by 2
0~13 dBm tront panel potentiomeler, The BCH signals
from the conieclier are, in tum, controlled by front panel
switch settings or BB remote programming.

| 49. Contraller Section,

,4-;10. The cantroller section af the 3320A/B processes
iiaformation fiom the front punel sontrols or the remote
inputs Into BCD codes for controlling the frequency by the

2320A/B and swplitude i the 33208, As shown in the

Controller Conflguration: diagram (Figure 7-6), the crm-
plexity of the controller ezction varies with the 3320 Mode;
and Options, Refer to Porugraph 4-19 for a detalled Hock
discussion of each comialler type,

FaRaL
Aur‘&unl
{33004 ONLY}
weo BeD
{szron
ONLY
T2e0 i
FREQUINCY|  ROMHE TOBRoW9MHs | AMALITUDE || Ke Ha
Luc'nnu * secnon [ 0UTAUT
{OKHy,
LfERINCE
10 MHx "w{ﬁ!r'nn RMiy, LIk
SECTICN -

-

Figure 4-1, Simplified 3520A/B Blsck Dlagram.
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Sccllutu v

]
' |
Tahlo 4+1, 3320A/B Rangns, 1
' Rsnge ‘ Vo 7 '
Aanpe Dividers Fregqunncy Applicd 1o
Positlon Unad Amplituits Suatlon
e ‘ 1__
— T
O M 0 20 MHz to 52,99 MH»
1000 4Hz ¢ | 20 MHE 1o 21,203 M
100kHz 2 20 Mz 1o 20,1200 MHa
10 kHz 3 20 MM 10 2001209 MHr
1000 M2 4 20 MiHe 10 20,00/200 M-
100 Hx ). Optlon B 20 MHz to 20,0001 260 MH:z
10 HrJ 006 only J 20 MHr $n 20,000017269 MH)
l .

411, Freguency Sccthn'.
4-10 The 3320;\[!3 signal s developed in the Trequency

ssection hy on Indirect synthesis technigua, This methad

ies o valtage tuned esclllator (YT0) phaseocked v
standazd. reference oschlaloy (see Figure 4.2). The VTO

~ fingaoncy then becames as stuble and accurate ns the

reference oselllator, The output of the VIO (20MHz 1o

32,99 MUz} Is oppliea 1o & range switeh, 1T the range switch

is n-the MHz posltion, the VIO oulpat is applied directly
to' the amplitude secthon, I the range swilch Is In any
position othier than the Mz position, the output of the
VTO is‘applicd 1o n series of range dividers, Table d-] lists
the range posiions, the number of range dividers used on

- each:range switeh position, and the oupput frequencies of

eaciy ranpe tivider, Each vange dividor uses a divide and mix

" techpigie (o jnerease the resolution while decrensing the

‘maxkmum outpul frequency of the 3320A/B.
4-13, Amplitude Section,

Monlel 3320A/D

A1, The 3320A amplitide and the thiec Teast signifleant
digits of the 33208 smplitide ere contralled by amplitude
modulating n 20 M2 sigin) Trom the seferemee wieillator,
This sipnnl 5 mixed wiih the slgnnl From the Treguency
seetion, The 33208 alrg has o 10 dD/step attenuutor at the
bty for Y0 Ul of level comral,

#4-16, Roferanco ﬁnctlnn.

A-16, There are by freguency references i the 3310A/1;
the 20 Mz Reference Qsellator mnd the Vernter Qseillutor
(see Figurs A-3), When the VERN INJQUT contenl is in the
VERN IN position, the Vesster Oseillator is the somee for
the VTO and phusedock ¢hrenitry, The 20 Mz Refejeive
Osclltator s lllc soupce for e range dividers and the
3320AM0 amplitede seetion, This ullows the ojrerator 1o
adinst the lusk two digits of the I320A/1 outpul Treguency
hy adjusting the frequeney of the Vernier Usclllator, When
the VERN INJOUT control s in the VERN QUT position,
o 20 MBIz Reference Oseillotor s the sonree for ol
J329A/0 clireuits,

A-17, FUNCTIONAL BLOCK DESCRIPTION,

4-18, The functiona) Black deseription s hroken o four
partst frequoney section, ampiinde  seetion, - controller
section, and reference seetion, Fur Hinsiragion assistance,
refer to the Functional Buick Dingrams (Fignrgs 75 amd
7.7), the Controlier Conflparation (Fgore 76}, und the
schemnties fn Sectlon VI, o

418, Contrnller Seation,

© 4220, The following s o anetiondl block descripyion of the
veriuus controller seetions nsed: Iy the 3320A/B synthe-
sizees, The controller processes information fram the front
panel or remote lipot, into n BCD format for controlling
Ahe Trequency and amplitude seetfons as shown in Foame
Aed, The complexity of the controller sechivr ficrenses
from front panel control only, os iy the 3330A standard, o
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Figurs 4-3, Referanca Saurcer,

MGV

i
HIMIB control, a8 in the 33208 Qption 007, The various

- 2320A/B controller sectlons re thown in the coptroller
Configuration dlagram, Figure 7%, Each coptwoller fs ‘

discussed In the fallowing paragraphs,
4-21, 3320A Standard Consrollar, The controller for the

- handard Model 3320A is shown In Figure 44, The BCD
vodes representing the front panel frequency, range, loveling

end; vemler nfout settings are converled In lhe A20
assembly and applied 1o the frequency sectlon, The
amplitude setiing e controlled manually by the amplitnde

!

| pomm mmmt CONT ROLLE ) memsemmemammet

' PANEL

EEH Bep ln'r;;g;nt pep. | FmguvEHSY

BRI [T | rantFoRbaTion ( SECTION
BEE SCHEMATIC )

FON CODES
ANPLITUDE

®1 gEc)ion

LTI Y Rl 1)) .

Figure 4-4, 3220A Standurd conrotllr.

4-22, 33208 Standard Controller, The controller for the
standard Model 33208 consists of the front panel and the
panel interface assembly as shown In Figure 4-5, The BCD
date representing the front panel frequency setting is
converted in the panel Interface block and npplied to the
frequency seclions, The BCD data representing the frunt
panel amplitude retting is sdded to o preset BCD number in
the panel Interface assembly, This additfon provides the
proper BCD code for controlling the amplitude section,
Since the 33208 output i5 calibrated in dBm, the magni-
tude of the preset BCD number depends on the output
impedance of the 33201,

. 423, 3320A BCD Option 003, The 3220A Option 003
~ controller Is shown In Figure 4-6, Option’ CO3 con be

Artisan Technology Group - Quality Instrumentation
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Figurs 4.5, 33208 Standard Controller,
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Flgurs 4-7, 33208 BCO Controlier,

4-24, 3320h BCD Optlon 004, The 33201 Qprion 004
controller s shown In Figure 4-7, Option 0G4 con be
conlralled from the front panel or remately with parallel
BCD lines as ontlined in Section 111 of this manual, In loeal
control the BCD datn from the front panel iz processed by
A23 und A24D anssemblies as shown in Figure 4.7, In
remole contral mode the BCD data from the remote fnput
Hues is processed by A23 und A2413,

4-25, The frequency control block (A23) converts the BCD
cades representing frequency, range, leveling, mnd serler
infout settings into mpprojviate BCD eades for cantrolling
the frequency wnd amplitude leveling. The BCD danla
representing the ampitude selting is added to o preset BCD
number in the smplitude control block (A24). This

1-3
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~ he BCD control circulls-.a'l‘hc.uqnvv‘r{cd BCD eade from <, -
/ the BCD cantro) eirenits i npplied (o |
" through the A22'Catle Board, ln,r‘cm_ulc control mode Hie:!

BCD cantrol eireulls and apphied 1o the frequency seation,” - e
“The Delny Flog shown in Flgare 4-6 dmains low: for the | -
dmount of delay ‘time programmed, per Section UL The -




Seehondy © 5 oo IR
) . ])_.f‘ '-‘\K: . s : Lol T "h‘ ; 7 }
uddition’ providés fhe proper BCD code for cuntrolling'lhe
amplitide secifons, Since the 33208 ontpur is colihrated In

“dBm, the magptude of the presel BCE number depends on .
the output impedance of the 33201, The delay flag shown

i Figure 427 femoing Jow for the smount of delay time
progranmed, Although the dejay ﬂng(sl) comes from the

A241 nssembly, the actugl thming is performed by, the A23

4 fsr;-_mbly s ndicated by the dotted line In Figure 47,

Packard Interface Bus) remote control option permlis the

Muiel- 33208 to oparate on o single duln/contyol bus with
severn! other instruments, Axtyplenl HP-IB system [5'shown

.in Figuge 4.8, A total of 15 instrumenis may be connegted

i parallel tothe bus, Each insprament on the bus is as

“sipned an nddress (or pddressex) so ot It can be selected

Individually by an externnl controller, This cntbles the |

external éontrafler to detenmbiie which instruments will e
commimicaling on the:bus at ony given thme, An- [nstro.
ment will have a listen address if it can recelve dota, o talk

aildr s 3t can’ trandmit data, or bath a listen and g tolk.

address 17 5t ean both recelve and (ransmit date, For exam-
ple, the 33200 DB option has only 2 listen address which
“allows the controlling Instrument 1o instruct the 33208 te:
“recelya programning Information as onthined, i Paragraph
334, The lsten address for the 33208 §s normally the
ASCH charneter 3, actal vode 063, but may be changed as
outlned In Section 1. The 33208 HPB option | directly
compatible with the Jip- 9800 serlek caleulators, The Jip-
3260A Marked Card Programmer iy also be used as the
remofe cantroller, : '

4.27, HPIB Cannections, A principul advantoge of the
NP3 system is that all fnformation is routed over the same

4,26, 35203 -HPB. Optlon - 007, The 'rlil."-lll (Hewletts -

i . R PP
o i N i
; ' A T Lt o o

o  Mode) 3320A

) b

' T ‘ e o 3
15 Mnes, For -thls. renson standod cablds (whioh may be
A varlous lengths) areused to conpect ench stment to .
the bus, The cablg contalns elghit datn Tines and seven cons

trol Jines, Section 11 'of this thanual deseribes the fanetion

" tof each WPIB Tine, Section }l Im_s' the HIIB eables avalls

. lll"t!. “ ‘ ‘ S

428, For cmwcnlcn’;é and brevity, ench HIMIB signal line
is identified by w nmémanle, which Is an abbrevition of the
signal name, Table 4-2 lists the seven control lines and
ejght data lines used-on the HP-IB, '

J

Table 4-2, HP-IB Bignal Mnemanes,
1. Mnamonle | ~ Signol Name
" NDAG . Not Dnts Accepled
" DAV Dot Valid '
. ATHN Attention
- REN Remote Enable :
" NRFP. Not Rendy for Data
" 5RQ : Service Request
IFC - © Epd Quiput
[e]]4}]
DIO2
niog, .
pIod |, Dats InpuliQuiput
Dios blis ¢ through B,
plos
nio?
pios )

4-79. An H preceding a mnemonie indicates tiat the signul
is HIGH true, L Indicates LOW is true, For example, L
DAV indicates that o LOW true signa Iy required for o data
Valid sigial, All BB Jines are LOW true, Table 12 lists
the signnl levels required,

. 3480A
g&&cmnmn NYM .
TROLET ITALKER,
ILISTENER)
! " 12 FTe MAXs?
 HpP-1B
BUS
CABLES
M & FTo MAXs —]
D e —{] ‘
FREQUENCY 33208
COUNTER FREQUENCY
(TALKER) SYNTHESIZER
LI5TENER) {LISTENER)
BHCRAR-HMN

Figure 4-8, Typlcal HP-1B Bus System,
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. 430, HP.IB Batic Theory and Operation, The 33200

1B clrcultsiemploy both combinational and sequential
lole to convert the ASCI) data Input nto parallel BCD

- dotn for contralling the various settings of frequency ond

amplitude, A blnck dingram of the HP-IB circuits is shown

.t in Flgure 49,

| 4-31, By means of the HP-IB control lines, each appropi.

ate ASCIH character on the dala lnes Is accepted: by the
Input Clreuit, As each data character Is necepled, o Data
A:.ccptcd Signal (1 DAC) Is supplied back to the remote
controller te indicate that the data hes been cecepled, After
a data characte) has been processed, NRFD is allowed to
go HIGH, Iudicating 10 the remote controller that lhc
13208 is rcady for new data,

4-32, To providc Isolation, each ASCH chamacler and
varlous control dala Is transferred to the controller block
by means of pilse transformers or photocouplers, The
coptroller decodes the ASCHI choracter into a "Preface
Commund” or "Numerical Data”, For example, il the
ASCIL characters A, 1, 2, 3 and 4 were aceepted by the
input Circuit fn sequence, the first character A would be
decoded In the controlier and applied to the Latches
(storage registers) ns an Amplitude Preface Command, The
nex! four. ASCH ‘characlers, being nbmerals, would be
deended s numerieal data and applied to the Latches

" prefaced by the eadier Amplitude Preface Command,
c

4-33, The Latches and sssociated cireuits function primar-
ity as o series to paralle] converter, It convests the preface
commands and the serfal numerical data from the controller
into stored parallel BCD datn,

4-34, The main Tunetion of the BCD Circults is to pmcm
the BCD formut used for contralling the frequency and
amplitude sections,

4-35, The BCD date for the frequency setling is converted
to 9's complement and applied directly to the frequency
section of the 33208, The 9's complement of 8 number s a

s B s ‘ ; -
FPEEE ' RS | o : .
i_.;l B , . . . ) ,“

H.

Seeljon 1Y

“nmber which, When udded to the first mumber, enuals

nine, For example, the 9's complement of n BCD 2 s a
BCD 7-sinee 2 +7 = 9, The BCD datn for the mmplitude
settings |5 added 0 n preset HCD number in the BCD
Circults, This BCD addition provides the proper BCD
numbers for controlling the amplitude reference and 1003/
step attenuptor i the amplitude sectlon of the 33208,
Since the 33208 output Is enlibrated In dBm, the magni-
wde of the preset BCD number depends on the vutpul
impedance of the 33200,

4-36, In addition o processing the amplitude ond fre-
quency data, the DCD circuit plso pracesses the repmining
programirable parameters such os vernier frequency, lev-
cling and delay, The delny ag shown In Figure 4-9 holds
the HFIB NRED LOW for the amount of deloy time
progranytied,

NOTE

A more detalled fiunctlonal block dingram of all
the assemhifes (A37, A8, A2S, A23 and
A24B) used in the HP1B controller is shuwu in
Figure 7.5,

437, Resot Conditions, When power Is ﬂrsl applied o the

: 33201, Reset and Clear signals from the controller block
-reset the latches to the turp on canditions given in Seclion

11, However, the Reset signa) also clears the Remote
Flip-Flop, forcing the 33208 into local (front panel)
control, Local control Is automatic when pawer is Initially
applied even If the REN is held LOW,

4:38, Addressing the 33208, When the ATN is LOW, the
Input Circult walts for DAY to go LOW Indicating that
the dota information is valid, When L DAV Is recefved, the
information on the data lines, LDIOL through LDIO7?, is
compared to the 33208 nddress. I they mateh, the 3320D
Is addressed and the NDAC signal Is allowed 1o go HIGH to
indicnte that the nddress has beep accepted.

NOTE

When power fs Inftially applied the 33208 may
or may not be addressed, This Is why the
"Address Clear” command (ASCH ?}Is recom-
mended prior to addressing any Instrument(s)
o the HP.IB,

4-30, Remote Programming. Aller the 3320B has been

)

8CD LINES
.:FROH FROMT PANEL

10
CONTROLLER }—{ L aTCHES )
|13 CINCUITS [ ANFLITUDE AND
gp_‘n Ala i A2B A23 AND A24 SECTIONS
ATA LINES —»{ INPUT \—‘
HP-18 A3? DELAY FLAG
CONTROL LINES._. d - nrok/e-a- 180

Figure 4-8, HP:IB Controllar.
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Seetion (V
J

pddressed to listen, It may be placed into the remuole
control mode, Remote contral is selected by REN und
applying a "Function Execute" command (ASCH commn)
1o the daln bines, The 332008 wilk not go inte remote mody
by simply holding REN LOW, The 33208 will renmain in
Jueal mode until » Function Execute conmnand (ASCH
commn) s recelved on the data lines, This Function
Execute comnind must Tollow the programming of each
preface command (parameter) as diseussed in Section 11,
The first Function Execule in o programming seduence sels
the Remote Flip-Flop to the remote mode, sud transfers
any prefaced data to the Latches, Any followmg Funclion

Bxecuts command simply transfers the prefoved data to the

Latches,

NOTE

The 33208 must he addressed before it can be
Placed in remaote control,

Maodel 3320M1I

A0, Local Conhol, th Juesl control, the BCD cirendts
process the BCD dutn coming Mom the frant punel setthgs
switeh closures to ground}, The input, controlter and fatch
cireults have no function during loeal control, The 33200
NP3 option mey be pui into lucal cantrol by one ot the
following methods:

I, Inlally applying power,

2, By ving n “Lacal Enable’ commund (ASCH
Character 1) during remote control,

3. By contralling the REN,
NOTE
Some  Vspecial® 33208 instnoents have
Sront panel swirch to contivl the REN and

force tocal conindl, Far more iformation, see
notes on Schematic N, 6,

dc '
PRETUNE . g
PRETUNE ol 1o 2oY0 3zl o 1O
DIVIDERS
de OR
o/ STaRAL
PHASE .. 1okH:
COMPARATOR FROM
REFERENCE
SECTION
BCD jO kHz
CONTROL
jogo '
OVERRANGE 290 ‘_t
MosT 400 Y
gincw :
LJ
! 129 - COUNTER
SECOND 40 ot -
SIGNIFICANT 20 > BILOA/ B-R-3BOY
plaiT T
. .
LEAS 4
Smm;iCMT' ]
DIGIT ,

Figura 4-10, VTO and Phase Lock Loop,

4.6
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Model 3320A/13

441, Frenuency Sectlon,

442, The frequancy section of the 3320A/1) §s compused
ol n BCD contyolled voltage mned osclllator (V10), phase
tocked 10w 10 kilz reference slgnal, and six range dividers,
including Option 006 (see Figure 4.2).

443, The output frequency of the frequency section s
varlable from 20 MITz to 32,99 Mz with the vernter infout
control iy the vepder out position, With the vemier Infont
control fn the vernfer In position, two more pdditional
digits wre varlable vio the vemfer oscillator making the
output frequency of the frequency sectlon 20 Mz In
32,9999 MIsz. W the following discussiop, the frequencles
given are considered to be with the vernler Infout in the
verier out position, Refer to Paragroph 460 Jor o
discussion of tlte vernier ascillntor,

A-44. VTO, Phasa—Lock Circultry, The BCD signal, Irom
the controller section, for the overrange dight and the two
most significant digits of 3320A/1B output frequency, is
applied 1o g DJA copverter on the VTO nssembly (see
Figure 4-10), The DfA converter converts the BCD signal to
n de voltage which is applied to the VTO ns o pretune
voltage, This sets the VIO close 1o the desired frequency,

445, Precise frequency control Is ochieved by phase—
locking the output of the YTO to a 10 klz reference signu)
/ from the reference oscillator. This s accomplished by
[ applying the output of the VTO to o + N counter, The + N
E number is contralled by the same BCD signal which
’ sretuned the VTO plus the BCD signa) Tor the remainder of
the frequency digits, This signal sets the + N counter in
such & manner that the counter will divide the output of
the VTO 1o 10 kHz (refer to Paragraph 4-70 Tor n detailed
diseussion on the + N counter), The 10 klz output from
the + N connter is applied to n phase comparntor where it
is compared to o JOKHz signal from the reference
tosclllator, Any difTerence [n phase between the two signols
will be developed as n de voltage, This de voltage is opplied
to the VTO to correct ils frequency,

Seetion IV

A48, Range Dividers, The ouiput signal of the VTO Is
applied elther 1o the amplitude section or 10 u serjes of
range dividers, depemding on the position of the e
ctrol, Seven puges are avadlable on the J320A/B,
including Option 006, Table 4.1 lists the 1ange positions,
the number of range dividers used Tor each posision, und
the vutput freguency of ench range divider,

A-17, With the range control in the 10 M2 position, the
vutput of the VTO (20 MIz to 3299 Mliz) s applied
directly o the amplitude sectfon, In the amplitede section,
the signal Is mixed with 20MH2 und the difference
fresuency (@ Hy to 12,99 Mz)is avallable ot the 3320A/1)
onthul jack,

A48, With the range switch in any posit.on other than the
MUz pusition, the output of the VIO * applied to one or
more o the range dividers, Ench divider uses o divide and
mis technigue to increase the mesolution of the ontput
signal by one decade while deereasing the  maximum
freguencey by one decade (sce Figure 4-11), For example, if
the mnge control §s placed in the 1000 k2 position, the
VTO ontpul (20 MHz: 1o 32,99 M1012) is divided by 10
(2MHz 10 3,299 MH2) and mixed with 18 M1 from the
reference section, The sum ol these two signals (20 M1z o
20,299 Mllz) is nrpllcd to the amplitude seetfon, This
signal is mixed with 20 M2 in the smplitude seethon, md
the difference frequency (0 Hz to 1299 ki12) is avallable ot
the 3320A/B vutput juck,

4-49, Amplitude Section,

450, 3320A Amplitude, The J320A outpul signal s
variable from O dBm to 13 dBm, into 50 alims, by 8 front
panel  putentiometer, The potentiometer npplies a e
voltage to o madulator to amplitude madulate o 20 M2
signal from the reference seetton (see Figure 4-12), The
leveled (mmplitude modulsted) 20 MHz s applied o o
mixer where it is mixed with the 20 M2 1 3299 Milz
from the frequency seetion, The dilference freguency om
of the mixer (0 Hz 1o 12,99 MHz) is amplilied, Niered, and
amplified ogatn hefore it is t pplied to the 3320A output,

o
SEC[T’IO‘gI
{0 MH2 1000 kHz 100kHZ
RANGE ANGE RANG
PQSITION OSITION POSITION
, SIGNAL . - SIGNAL TO
FROM" —o~B—( 310 o3P @ NEXT RANGE
DIVIDER
2 TO 3.29 20 T0 2)e209MH2
' I8 MHz 18 MH2 I320AM: N 3810
l Figura 4-31, Range Dlvidors,
l : 4-7
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Figura 4:12, 3320A Amplitude Seetion,

461, 33208 Amplitude, The 33208 output signal s
variable from #2699 B 1o 6999 dRim (73,00 dBim in
remote mode) inta ¢ ohims, The three Tenst signifleant
dights are controlled by amplitude modulating the 20 Mz
from the reference seetion with a de voltage md applying
the modulated 20 Mz 10 the oulput mixer (see Figure
A-J3), The most sigifieant digit is controlled by o
10 dB/step attenuator at the 33208 ourput,

4-52, The de voliage used 1o modulate the 20 MIlz signal
originates in the DA converter assembly (AL1), The D/A
converler consists of o connter, ¢locked with a 2 MHz signal

[FET] | " i I . i

Model 3V0AM

from the Refersnee Qreillntor, nd o serles of FET switches
coptrlling the chuzge and dischorge of o capaciior (see
Figurt 4:14), The BCD signad from the controller section
determines the length of time the counter counts, Ay,
switch A s closed allewing € 1o charge to 10V, Switch A
is opened and switeh 1 is closed allowing € 1o discharge
through Ry, When the counter has counted the length of
time wllowed by the BCD signnl, switeh D is opened and
switeh C is closed, The de volluge remniving on Cy fs
transferred to holding capacitor, Cy, From Cy. the de level
Is applied to the thdulnlur s a pretne de, and the
Leveling nssembly,

4-53, The Leveling nssembly conslsts of n themopile
cirenit and o comparator (see Figure 4-13), The sl
applied to the thermopile circuit s determined by the
pasition of the LEVELING control, When the LEVELING
contra) is i the ON position, the 33208 outpul Is soplied
to the thenmople cirenit, When the LEVELING control |
in the QFFF position, the 20 MMz from the modulator is
spplied to the thermuopile clreuit, The thenmopile eircult
deteets the signal and applies the de to the camparatar,
This de is comparad 1o the de from the DJA canverter, Any
difference in the two de levels is applied to the modulnor

FAOM

CAONTROLLER
BECTION

w— A BCD LINES

- LEVELEDN 20n
20-32,80 MHE 0 Hr TO |2289MHe
PO FREGEERGY"|  MER : AWPLIFIER 04B/STER ao:ws
SECTION onJuonr) [ ATTENUATOR
OFF, [ LEVELING
LEVELED
20 MMz oc/de
CONVERTER
de de
SUMMING
20 MH: MOLULATOR  fomee i COMPARATOR
FROM REFERENCE REFERENCE
BECTION ] .t
PRETUNE d¢
2 MHr AMPLITUDE
FROM REFERENCE '| REFERENCE
SECTION
Ilz BCD LINES
FROM
CONTROLLER
nrowe-muo SECTION

Figure 4-13, 33208 Amplitude Section,
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Figura 4-14, Simplifiad Amplitude Referance,

to correct the amplitude of the leweled 20 Mz, See
Paragraph 4-63 tor-a detailed discussion of the thermaplle
cireultry,

454, The Jeveled 20 Milz is applied 1o o mixer where it is
mixed with the 20 MHz to 3299 MHz from the lrequency
seetfon, The difference frequency out of the mixer (0 Lz 1o
1299 Mlz) Is amplificd, filiered, and amplified ogain
before 0t is applied 1w o BCD controlled 10 dBfstep
attenuator assembly,

4-55, The 10 di}fstep attenustor |5 capable of switching in
up to 90dB of attenuation in 10 dB steps, The Jeveled
20 Mz is capable of applying 9.99.413 of attenuntion in
0,00 dB, 0,1 JB, or § dB3 steps, These two atlenuators work
fn conjunction to cover the 33208 range of #2699 to

+69,99 dDm, At +26,99 dBm, hoth attenuators are applying
0 dB of attenuntion, Whep attenuation §5 added, the st
2,99 dB is from the leveled 20 MI3z, Then ot +16.99 b,
the 10 dB3/step ottenuator will supply 10 dB of uttenuation
and the leveled 20 MHz Is buck to 0 dB of attenuation, This
aperation continues through the attepuntion range lo
69,99 dBm, The switching points of the 10 dB3/step atteny-
ator below O diim-is -3.01 dBm, <1301 dBm, -23.01 diim,
ctcb

A.56, Relerence Section,

4-57, The reference section of the 3320A/B consists of two
voltage controlled crysial oscillators; o vernier vseillator,
which {5 switehed in and vut with the vemier control, and a

™
20 o onm

MH2  gECT]

PHASE
COMPARATOR

EXTERNAL
ENCE

oy

18__RANGE
MIXER WHr ™ DIVIDERS

0
+lo "JS\HPI'”T DE

p
~
Ti-

=
o533
SEzz
™~

TO
t r[RPUEﬂ
—n‘n“ N/QUT
CONTROL
DIOLA - IN0N

-}
~

Figura 4-16, Refarenca Section.
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Section 1V

20 Mz useillator, The vemier rLclIlnlnr can be wsed to
vary the last twa dighs of the 3320A/B antput frequency,
The 20 MIz oselllator can be phase~locked to an externnl
refeence sonpee,

AL0, 20 MHz Referance Oscillstor, There are four (re-
quencies supplied by the 20Mlz Reference Osclllator;
20 M3z, 18 Mz, 2M132, and 1 MIz (see Figure 4-15), The
20 MU signal Is applied o e umplitude seetion level
control madulator direetly from the 20 Mz oseillatoy . The
20 M3z signal is nlsa applled to a + 10 elrewit and n mixer
cirenit on the 20 MLz Reference Qscillator assembly, The
2 M0z signal out of the + 10 s applied to the mixer and
mixed with the 20 MI1z signal. The difference frequency of
JBMH2 Is applied to the range dividers In the frequency
generating section, The 2 Mz from the + 10 clreuit [ also
applied to the +N Varoble Modulus Counter in the
amplitude section and to two + 2 cireuits on the 20 Mz
Refererice Qscillator assembly, The | MH2 from ane of the
+ 2 elreuts Is applied to the rear panel I MH2 QUT jack,
The )| MUz from the second + 2 cireuit Is applied to the
VERN IN/OUT control, With the VERN INfOUT control
in the VERN QUT position, the 1 MUz is applied to o
+ 100 cirewit on the Vernber Qselllator assembly, The
10 KHz from the + 100 ¢ircult Is applied to the phase~lock
loop in the frequency gendrating section,

4-59. A phase-Jock cireuit Is provided for phase locking an
external frequency reference to the 20 MUz oscillator, The
external {requency reference, such as the 5 MHz oven
stabilized reference oseillator (Option 002) is applied th o
phose comparator on the Phase~Lock ssembly. Here, i is
compared o a portion of the 20MIlz output. Any
difference n phase between the two signals will create a de
voltage which is applied to the 20 MHz oselllator 1o chanpe
its outpus fiequency.

4.60. Vornjar Osclilator, The Vemier Osclllptor s n
10 MUz voltage controlled crystal oscillator, The output of
the oscillator is applied to a + 10 circuit (see Figure 4-16),
The 1 MHz from the + 10 circuit is apphed to the VERN
INJOUT control. With the VERN IN}OUT control in the
VERN IN position, the | MUz from the + 10 elreuit s
applied 1o a + 100 cirevit. The 10 KHz from the + 100
cireuit is applied to the phase~lack loop in the frequency
generating section,

Ve,
mb P \&ntu-lsn ) by pro |- o $r00 I:);m
b - lWl’ PHARY-
K
Qor
Il y
VIR o
FRLGUNCY ST s e

Figure 4-16, Vernlar Oucillator.

4-6%, The Vemier Oscillator can be tuned by cither a front
panel vernier control or by remote programming, The front
panel control allows the 10 MHz from the oscillator to be
varfed which in tum varies the 10 klHz reference to the
phase--Jack loop in the frequency section. Varying the

4-10

N |
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10 kN2 reference will wvary the Jast two digits of the
3320A/1 output frequency (Vernier digits) from 00 to 9,
Remote programming allows the mast significant of there
two digits 10 be varled from O o 9, Remoie programming
can be accomplishad by the LCD remate programming
Option Q03 for the 3320A madel or by the BCL emote
programming Option 004 or ASCH remate progranyming
Optlon 007 in the 33208, With alf progranummg options,
BCD B—4-2-1 signal is applied to o DIA converter on the
Vernier Oscillator nsscmhly. The de v ltage from the DA
is applied to the oscillator to vary its aulput requency.

462, UNIQUE CIRCUITS,
4-63, 33208 Thermoplile Circultry.

4-64, When the 33208 LEVELING is ON (> 10 Hz), the
AC/DC converter monitors the autput of the power
amplifier (see Figme 4-13), The converter converts this
signat 1o i de vollage which is compared 1o o de amplitude
reference, The resulting difference voltoge i smplified by
the comparator, The comparator autput changes the Jevel
of the 20MHz ouiput of the Modulator, This, in tum,
changes the level out of the mixer and the power smplificr,
The level change out of the power amplifier [s monitored
by the converter and ollows the converter oulput o
appronch the smplitude reference level,

465, When the 33208 LEVELING vireuit s off, the
ACIDC converter monitors the 20 M1z output of the
Modulstor (see Figure 4-13). The AC/DC converter con-
verts this signal to o de vollage which s compared to a d¢
ampiltude reference, The resulting difference wollage i
amplified by the comparator and used to adjust the 20 Mz
output of the Modulator, When the LEVELING circuit is
off, the Mixer and Power Amplifier are not inciuded In the
amplitude leveling loop.

4.66. AC/DC Converter, A simplified disgrum of the
AC/DC converter s shown in Figure 4-17, The converter
utilizes a thermopile and responds to the RMS value of the
input signal, The input signal drives a resistive Joad which is
the hieater element {or the thermopile. The extremely Nat
frequency response of the thermopile ollows the leveling
Joop to function effectively over n very broad frequency
range,

4-67. An inceeased sighal level ito the converter eauses
point 2 to go more positive which will cause point 3 to go
more positive, This ncrensed voltage st 3 increases the
voltage at 4, This causes point + to approach the sume
voltage as point 2. Since the thermopiles are matched, the
RMS voltage at point 1 is very nearly equal to the de level
at point 3 (1 volt ac ot paint 1 ylelds T volt de at point 3).

4-68, Protaction Circuits, A simplified diagram of the
AC/DC converter and the associsted protection cireuits are
shown In Figure 4-18. The protection circw's are designed
o protect the thermoplle and Quiput Awmplifier from
overvoltage caused by instrument malfunction or by acel-
dental application of voltage to the output terninals. If the

7
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Figura 4-17, AC/DC Converter In The Amplitude Section.
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Figure 4-18. AC/DC Convertar With Overload Clrcults,

voltage ut TP2 exceeds about +2.5 vclts, IC5 sets the
Monostable Flip—Flop, This causes K2 to close shorting the
converier fnput to ground and the oatput stienuator lo
provide at least 40 dB of attenuation. While the Monostable
Flip-Flop is set, the voliage at TP2 approaches 0 volts. At
the end of 5§ seconds, the Monostable retums to its normal
state, If the overload condition stil) exists, the Monostable
is set again, The resistor and diode between the cutput of
Ql! and .  dc reference pulls the de reference line
negative during overload, This rcduocs the 20 MHz signal
out of the Modulator,

4-69, The response Is set to SLOW for the standard 3320[].
This reguires the four respanse control switches shown in
Figure 4-18 to be closed, Qptions 003, 004 and 007 allow

. Artisan Technology Groub - Quality Instrumentation ..
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the response to be remotely programmed to FAST, FAST
response requires these four switches to be open.

4.70. The + N Counter.

471, Refer to Figure 4-10 for the block disgram of the
VTO Phase Lock Loop containing the + N Counter, The
purpose of the VTO Phase Lock Loop [s to provide un
output frequency to the amplitude sectfon, The runge of
the oulput (requency from the VTO deperds on the
position of the vernier control switeh:

Vernler VTO Qutput
In 2010 32,9999 MH2
Cut 20103299 MHz
4-11
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Section IV

The uctunl output frequency depends on the frequency
betting selected,

NOTE

For the following discussion, the veenhor infont
cantrod s constdored 10 be in the out position.

472, The funetion of the 5 N Caunter in she VIO Phase
Loek Loop s 1o divide the output of the VTO (20 to
32,99 MIiz) by some number N. The number N Is deter-
mined by the BCD contral lines from the controller, The
sutput of the + N Counter is compared with the 10 kiz
reference signal from tha frequency reference section, If the
ouiput of the + N Counter i not equnl to the 10 kHz
reference signal, an error signal is ge, »rated to lupe the
VTO to the proper frequency. When the output of the + N
is exnetly 10 kHz, the Loop is phase locked to the 10 kHz
reference and the VTO will be tuned to the corgect
frequency, When s new frequency is selected, o different
+ bl number Is set by the BCD control lines, At the same
time, the DJA converter pretunes the VTO 1o a frequency
close to the required output and then the Phase Lock Loop
tunes the VTO to the required frequency, When the Joop is
phase loeked, the output of the + N counter Is 10 kHz and
the frequency of the VTO s gven by the follw ng
formula

VTO frequency = N x 10kHz
Where N = + N pumber hetween 2000 and 3299

Sinee the 3320A/18 uses Runge Dividers to provide addi-
tlonal resolution, the auiput of the VTC always varies
between 20 Mz and 3299 MUz Independent of RANGE
selting, The + N number varies between 2000 and 3299 at
eoch range selting us shown in Table 4-3,

4-73. The + N Countes ulilizes three presettable decade
counters and the control eircuits shown in Figure 4-19, The
presettable counters and the A Flip-Flop are set to a
"preset” number by the BCD control lines, The counter
starts counting the VTO c¢ycles starting with the preset

Madet 3320A78

nomber, The + N Caunter comis up o o maxhinum
number of 3999 (Stnse No.), Ench e thy 3994 number Js
reached, o completed pulse Is supplied 1o the Phase
Comparnlor,

The basie sequence of aperation for the + N Counter is:
1) Load Preset Number (from BCD control lines).

2) Count VTO frequency mntil counter reaches 3999
(maximum count},

J) Provide antpul pulse to Phase Comparator,
4) Repeat cycle,

Since the maximum number that the counter can achieve is
3999, the presct number may be determined by subtracting
the N number fiom 3999 (preset = 3999 - N), for exam-
ple:

Maximum frequency (any ronge)
VTO = 32,99 MHz
N = 1299
Presel Number = 0700 = 3999 . 3299

Minimum frequepcy (0 Hz)
VTO = 20.00 MUz
N = 2000
Preset Number =.1999 = 3999 - 2000

If the VTO {requency is unknown, proceed as follows:

1. To determine the VTO [requency, add 20 MHz w
the desired output frequency,

2. To determine the N number, divide the VIO
frequency by $0kHz, This number is al vaye he-
tween 2000 and 3299,

3. To determine the preset number, subtract the N
number from 3999, This number is always between
0700 and 1999,

Table 4-3. Fraguency Sotting v, + N Numbar.

[ FREQUENCY RANGE/SETTING Fyro N
10 MHe 1000kHz 100 kHz 10 kHz 1000H: | {A3TPY) Number
o Hz D Hz 0 Hz 0 Hz O Hr 20 MHz 2000
6 MHz BOO kM2 B0 kHz 68 kHz EGO Hz 26 MHz 2600
10 MHz | 1000kHe | 100 kMz | 10 kHz | 10000Hz| 30 MMz 3000
1290MHz | 1789kHz | 1200KkH: | 1290kHz | 1289Hz | 3299 MM2 3200
q4-12
" o ﬁ“‘. ) P~ b i -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Mudel 3320A/13

Seclion )Y

—

= BCD CONTROL LINES =7 = A
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; e - L " PHASE
T, ' J LA
P
PRI R
Caunting Flip=Flops Prasatiable Decade Codnters Flip—Flops Gamls
Sequenco B A ICB {o) Ic3 c D E F G Ramarks
—
RCD BCD
2 1
Presot 0 . . * . ' 0 0 0 | Ennbled | Disabled Start of Cycle
Number !
Presot + 1 t t t t t t .
3300 ! 1 8 2] ) 0 Enabled Gate G Enabled
. 1 1 2] 1] a 1
v 1 1 a 2] 1 1}
3393 1 1 g g 1 1 0 0 0 | Enabled Enghled
3094 0 . . . . * 1 0 0 |Dissbled Disabled Counters and FF 1 oro
preset, F-F B Is cleared
3996 0 . o . * . 1 1 0
3996 o * . * * y 1 } 1 Quiput to phase
comperesdr gaes high
3007 0 . . . . . ol 1| ‘
3948 0 . . . * . 0 0 t |Disabled ¢
3939 0 ’ . . » . 0| 0 o] Enabled | Disabled | Output to phass
comparptor goos low
and cycle repents
* 5ot to preset number
t Prosst number + 1
Figure 418, + N Contral Logic Disgram, .
. ) ‘ 4-13
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Secihon 1V

An example of how the preset number Is determined iy the
RCD controt lines 18 shown Iy Table 4-1,

A=74, "Mhe 1able in Figured-12shows the counling sequence
for the + N Coupter, When the counter reaches 3990, Gate

Madel 3320A/1

G is enobied, AL 3993, 01l three I inputs ot Elip-Flop Care
high, At 3994, Gate I |s disabled but the count continues
by eloe ding Flip=tTops €, D, and £ unnl 3999 Is reached,
AL 3996, the outjul to the pliase comparator gaes vigh and
remains bigh untld 3999 Is reached,

Tahla 4-4, Presat Number,
Mot nd Most 3rd Most
Tils Ovarrange | Slgnificant SigmHicant Slanllicant
Dight Digit Dight Dlgit
Froquency Cantrasl L 2 1] 6
Digits
BCO Coda of 1 0na1o ano oot
Fraguency Canirol
Digits
Cade to +N Counter 1 M1 0Qi* Moo
Presst Number 0 1 k] 4

*Tho required proset number fs the 6% compliment of the ~orrosponding

Frequency Cantral Diglts

Summatian of table:
N = 3900 - 134 = 326
VTO Fraquency = 3265 x 10k

}
N - PUNPEEE - | W !
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WARNING

These sarvicing instructions ero for uss by qualified personnel
only, To avald electrical shock, do nat psrform any sarvicing
othar than that contained in tha operating Instructions unless you

I ara qualified ta do 5o,
b
i
.
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SECTION V
MAINTENANCE

&1, INTRODUCTION,

52, This section contalns the informaton necessary for
maintenance of the Model 3320A/13 Frequency Synthe.
slzer, Included (s a list of ‘test eauipment required,
in-cabinet performance tests for stundard and options,
adjustinent procedures for stondard and uptions, and front
pancl disassembly procedures,

5-3, TEST EQUIPMENT.

5<i, The test equipment required for the mahitenance of
the 3320A/B s disted In Table 58, If the recommended
madel is uot avallable, use n substitute that meets the
reanlred characieristics,

NOTE

To fnsure proper stabilization of all cireuitry,
allow a 30-mimire warmup perfod before hegin-
ning any performance teses or adjustment pro-
cedires,

6-5. FE.YFORMANCE TESTS,

56, The followiny performance lests compare the
3320A/B performance with the list of specifications given
In Table 1-1, These tests may be used for Incoming
Ingpection, perlodic malntenmnice, or to yerify specifications

. after repair, A Performance Test Card s provided ot the end

of this section for recording the performance of the
instrument during the performance tesis, The card may be
removed from the manual as o permanens record, I the
fnstrumehit fails to meet any of s xpedlfications, perform
the adjusiment procedures outlined in Paragraph 5-27.

"During the performarze test, perfodically vary the line
~voltage & 10% with o pawer line transformer to [nsure

praper operation at varfous ac line voltages! When checking
the perfermance of Option 001, use a 75 olun to 50 chm
adapter on the vutput of the 3320A/8 (excluding Para-
graphs 5-17 end 5-21). Refer to Figure 5-7 for part numbers

~.and diogram of 75 ohm to 50 ohim adapler,

5-7. Frequensy Accuracy, Vernier Out.

5.8, This pcrfdrnmncc- test fnsures the 33J0A/D meets the
Frequer.2y Accuracy performance spegifications listed in

" Tuble 11 when the vernier control is I the oue pusition,

The owvput freqrency of the 3320A/B is derived from the
20 MHz Qscitlutor us follows; '

I

ey : g ‘ ——

NFR F
zaag 0
AN MIXER |t
Fn
7500 Fr
+ 2000 | L REFERENCE
- O5CILLATOR

NicA R

The XN circuitry Is comtrotled by a phase lock loup, If
elther the + 2K or the XN number Is Incorrect, the loop
will not lock, The Tollowing formula ean be used 1o derive
Fo:

. NF !
Fg= MR £ 2000 k)
2

Fp e
2000 R EFR

IFFg = FRr(K) and if the phase Jock loop is locked up,
any Irequency error in Fg must be due to Fy (20 Mllz),
This performance test mensures the sceuracy nll the 20 Mliz
Reference Oscillator and the output of the 3320A/8 1o
insure phase lockup, The Frequeney Accuraey speciiication
listed In Table )1 with the Vemier out is £ 0,001'% of
setting,

. Conneet an electranie counter to the | Mijz ontput
jock on the 3320A/B rear pancl. The counter idication
should be 1,000000 Milz £ 10 Hz,

b, Connect the counter to the 3320A/B front panel
QUTPUT fock,

¢, Set the 3320A/8 RANGE 10 Mljz and FREQUENCY
to 12,22, Sat VERN IN/OUT to VERN NUT. The counter
indication should be 12,220600 Mliz &+ 122 Haz.

4, Set the 3320A/B FREQUENCY 10 1.10. The counter
indication should he 1100000 MHz £ 1} 12,

e, Set the 3320A/B FREQUENCY to 00.01. Set the
coun'er TIME BASE to .} us and FUNCTION to PERIOD
AVERAGE 10K, The counter indication should 1w
[00,00000 s £ L ns,

-8, Freguency Accuracy, Vernier In,

3-10. The 3320A/B uses two unreluted reference oscillators
to derive the outpat frequency when the vernier control s

5-1

ot P
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Section V Muodel 3320A/1 l
Table 6-1, Tast Equipmant Raquired, I
Instrumant Type [ Nequlred Characterlstics I Recommended Modal
Elctronle Counter Frequency! do o 33 MHz His- Modal B246L l
Titwe Daser ) psac 1o 10 sea with B2GIA
Perlod Average: 1to JOOK phug-n
Quiput: 100 kiHz, | MHz, 10 MHe .
{rear panel)
10 MHz front panal) &
Sensitivityt 1 mV
Wave Anolyzer Frequencyt 20142 to 16 MH2 Jdip Maodels 212D
Amplliuder 100 uV to 30V and JGBOA !
BW. 10H:
Quiputst Recorder
Dynamic Ranget > 70dB
ac Voltmeter Range: 7,000 mV £ 704V 1o shp-"Model J4G0A I
BV 226mV
Frequancyt B0 Hzvo 100 kHz
ne Vattmater Dynamlc Rapge: 100 40 +shp Moded 4038 l
! Freq: B Hr minimum
Otellloscape Qual channe} [Ch, B. Trigger); J3 Mode! 180C/D (with
Frequency: deto 13 MHz $1B01A ond 1B20A
Aceurncy: £ ,1% of satiing plug-ins.}
de Voltmeler Valiage Range: 100 mV 1030V hp- Madel JABOA
Accurocy: £ 0,06% ‘ E
Spectrum Anslyrer Frequancyt 10 MHz to 48 MHz +hp- Modal B563B/BEGZA '
Responser & 05dB {in 1437 display)
Attenustor Attanuationt 20 dB fn 10dB steps |  ip- Model 366D with .
knawn error
Accumcyt ¢ 0,01dB
Atlepustor Attenuators 10dB in 1 dD sieps +p- Model 355C
Thermocouple Inputt 3V rms Hip- Model 11040A
Quiputt 7.0mVde +p- Model 11049-H0Y
tnput Impedance; BO ohus
and 76 ohms {for Qption 0O1) I
Daubls Balanced Mixer Frequency: 100 kHz to $3MHz Jip- Model 106634
Low Pavs Fiter Freajancyt 160 kHz §eo Flgure 64 |
Lowe Pass Fliter Frequengy: 165 kHz Sea Figure 6-6 l
Feed thru Termination {mpedance: B0 ohms & 0.2% +ip- Modsl 11048C
76 0bms £ 0,2% +p- Madel 11084C
Reslstors 10 ohm {2 each) dip- Part No, 0757-0483 I
100 ohm {3 each) +Hip- Part No, 07670178
10 kilohin {1 each} Hip- Part No, 0767-0340
Capacitors 0068 ur {1 cach) +p- Part No, 01600169 I
1300 pF {1 each) i+ Part No, 01602221
172 gF {1 each) +p- Part No, 01600301
1600 pF (1 oach) - Part No, 0160-2223
Coll 160 pth {1 each) Hip- Pert No, 8100-1633 l
Osclilator Signal to Nolse Ratlos 3 60 dB +hp- 10BAJB
own
Spurloust > B0 dB down
Frequencyt 6 MHzand 1 MHz
Fraquency Doubler Frequency: B MHz hp- Model 10616A
impedsncat BO chms l
52 I
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Model 3320A/1

i the IN position, This performance test jnsures the
mstrument meets e Frequency Aceuracy specilieations
Yisted in Table 1+), The specification is 0,01% of range,

a. Conneet an electronle counter to the 3320A/8 lront
pane) QUTPUT jock.

b, Set the 3320A/B RANGE 1o Mliz (10 M3z Range),
VERN IN/OUT to VERN IN, and FREQUENCY to
00,0150, The counter indicatfon should be 15000 kiz
¥ 1,0 kHz,

¢, Set the 3320A/8 FREQUENCY 1o 12,9999, The
coupter indication should be $2.9999 MHz & 1.0 kHaz,

d, Step the RANGE 1o ench of the Jower positions. The
equnter indication In Step ¢ should be divided by 10 with
vach step,

511, Harmonic Distortion,

5:12, This test compares the performonce of the 3320A/B
to the Hormonle Distortion spe.tications listed in Table
1.1, The specifications are divided into three frequency
ranges: - 60 4B from 5 Hz to 100 kHz, - 50 dB from
100 kHz to | MHz, and - 40 dB from | M3z to 13 MHz.
This procedure uses an hp- Model 35BQA Spectrum
Analyzer (range: 5 Hz to 50 kHz)} to check the lower fre-

quencles, and an -hp- Model 312D Frequency Selective .

Voltmeter (range: | kHz to I8 MHz) to check the higher
frequencies. Harmonles can be checked at frequencies
higher than §8 MBz if an snalyzer having a higher fre-

PERFORMANCE TESTS

Section, V

quency range s available (such os hp- Model IH1T/R552A/
HS53A Spectrum Anolyzer).
3120A:

. Conmect the spectrum anabyzer (o the J320A output,

b, Set the 3320A front paned vontrols vs fo)lows:

AMPLITUDE .\ s vt v » Fully ¢lockwise
VERNIN/OUT. . ... . v QUT
RANGE, .......... N | 14
FREQUENCY «..ov e e 100.0

¢ Adjust the spectrom analyzer to compare the second,
third, amd fourth harmonic levels to the Jevel of the funda-
mental frequency, All harmonics should be at least 60 D
below the fundamental frequency level,

i, Repeat Step ¢ for 3320A FREQUENCY settings of
! kHz and 10 kitz, In both cases, harmonies should be at
least 60 dB down from the fundamental level,

¢, Replace the specirum analyzer with the frequency

* selective voltmeter and attenuntors as shown in Figure 5.1,

f. Set the 3320A FREQUENCY to 100 kilz.

g Set the 355D attenuntor to 10 dB, the 355C 10 3 dB,
and adjust the frequency selective voltmeter for a 0 dlim
meter indicaton.

FREQUENCY SELECTIVE VOLTMETER
hp 3128
' 7N
FHEOUEI‘;}CY 5YNTHESIZER T
e WBTS wiSERen
C LS R_— A TENUATO
=——§38+6 8 p 3850 hp 355¢C 99 @ 99
—9 0 6 & =1 smonr 1 ’ SHORT 'J@-‘ SKORT O @ ®) Q@ v
L R L/ CABLE CABLE. _‘_]: CADLE #6 w o 9 & @
i L HIGH
| FREQUENCY
l RANGES
: SPECThHUM ANALIZER
l 36804 r:z‘?‘%%rgcv
f o
, ]
! ©®©
| ©©
EELICHOR
N .t
Figura 6-1. Harmonlc Distortion,
5-3

Py
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Sectlon V

b, Tume the frequency selective voltmeter 1o the
seernd, third and fourth harmenics of the 100 kidz signal,
Al harmonies should be at feast 50 413 below the reference
seb in Step g,

f, Repeat Steps g and h with the 3320A FREQUENCY
set to 1 MILz All harmonies should be at least 40 dB below
ihe referenca set In Step g,

1 Repeat Steps g and h with the 3320A FREQUENCY
sel to B MITz. Note that becouse of the limfintion of the fre-
quency selective veltmeter, only the second harmonie can
be checked, The harmonle should be nt least 40 dB3 below
the reference set in Step g,

33201:

n. Use the some procedure as the 3320A with the
following exceptions:

I, In Step b, set AMPLITUDE to + 26.99 dBm
(+ 24.99 dBm, Option 001) and LEVELING to
ON, (If frequencies 10 Hz o-  wer are checked,
sel LEVELING to OFF for wnese [requencles.)

2. In Step g, set 355D to 20 dB and 355C to 7 dB,

§-13, Spurinus,

5-14, This performance test insures the 3320A/B meels the
Spurfous spreification listed In Table 1.1, The specification
is > 60 dF below the selected output, A wave analyzer Is
used to clieck random spurious and 2, | spurious, The 2, 1
spurfous §s generated by the mixing action used to develop
the 3320A/B outpu frequency (sec Figure 5-2). The 2, 1
spurfous [s equal;to 2F; - Fy. For example, if the 3320A/B
Is programmed for on ontput frequency of 8 MHz, Fy =
28 MHz and 2F; - F), = 40 Mliz - 28 MHz = 12 MHz =
2, 1 spudous. 10 kHz and 60 Hz sidebands are checked at
10 MHz by mixing the 3320A/B output frequency to
100 kHz and 10 kB snd monitoring the sidebands with o
wave analyzer,

3320A/B
OUTPUT MIXER
Fi 3320A/B QUTPUT
20-33MH: 0-13 MKz
\
F2
20 MHz MNLEBED

Figure 6-2, 3320A/B Output Section.

a2, Connect o wave analyzer to the 3320A/B [ront panel
OQUTPUT jack, The 3580A spectrum nnalyzer will cover ths
fower frequencles of the 3320A/B. The 312B (requency
“selective voltmeter will cover the upper frequencies,

b, Set the 3320A/B ond sclective voltmeter FRE.
QUENCY to 1299 MIiz, LEVELING ON (> 10 Hz)

54
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Mudel 3320A/B

(3320B) and wdjust the 3320A/B AMPLITUDE and the
selective voltmeter for o convenlent reference Jevel on the
selective voltmeler,

¢ Tune the selective voltmeter through the entire fre.
quency rmge of the 3320A/B, The sclective volimeter
indication should be > 60 dB below the reference set In
Step b,

NOTE

The 2, | spurfous for ¢ 332048 output
frequency of 13MHz is TMHz (40 Milz
- 33 Mitz). In Step c above, be sure to check at
7 Mz with the selective voltmeter.

d. Connect the equipment us shown In Flgure 5-3
(insure the 5 M1z oscillutor is at 5,000,000.0 11z).

DO NOT EXCEED THE RATED INPUT OF
MIXER,

¢, Set the 3320A/B RANGE to J1OMHz and FRE-
QUENCY to 10.10, In 33208, set LEVELING to ON
¢ 10 Hz),

I. Adjust the amplitude of the 3320A/D and the selec-
tive voltmeter 1o 0,1 V meter indication at 100 kHz,

g Tune the selective voltmeter to 90 kilz, 80 kiiz,
70 kHz, ond 60 kHz. Meter indications for 10 kllz side-
bands should be > 60 dB below the reference set in Step [,

. Set the 3320A/B FREQUENCY to 10.01 and repeut
Step f for 10 kHz.

i, Tune the selective voltmeter to 10,060 ki,
10,120 kHz, 10,240 kHz, and 10,300 kHz. Meter indica-
tlons for the 60 Hz sidebands should be > 60 dB below the
reference set in Step f.

5-16, Signel-to-Phase Naise,

5-16. This performance test insures the 3320A/B meets the
Signal-to-Phase Noise specifications listed in Table 1.1, The
specificaticn for signalto-pnuse nofse {5 > 40 dB down,
This test uses n 5 MHz osciflator, with a frequency doubler,
as a reference frequency. The output of the 3370A/B and
the reference frequency are mixed and the difference signal
is applied to a wideband ac voltmeter. When the 5 MHz
oscillator is tuned slightly off frequency, the phase of the
3320A/B output signal will drift slightly. As the 3320A/B
output and the reference oscillator drift through phase
quadrature, the ac voltmeter will peak. This peak value is
the maximum phase nolse,

-

. e ..--l"l' e " o
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Model 3320A/8 PERFORMANCE TESTS Section V
QUARTZ OSCILLATOR
FREOUE!}IICY“?&%THEBIZER hp108A/D
p == L+ ]
SRR o S " Ppemeaey 2 % P ey P »
T § 5 8 8 mararm »)
1
' t A e, [t |
' FREQUENCY SEl]ECITVE VOLTMETER
328
<~ NC
Q0 @ O @
pOKIU_E_F ______ - o @ @ @ o
| 1ob By |~ A
10opf )
LY DY

a, Connect the S MHz usclllator to n counter and adjust
the frequency for 5,000,000.0 Hz,

Figure 6-3, Spuriout.

to 10,01, and VERN IN/VERN OUT to OUT. Adjust the

3320A/B amplitude for a convenlent reference level on the

ac voltmeler,

b, . Connect the equipment as shown in Figure 54,

DO NOT EXCEED THE RATED INPUT OF

MIXER,

¢. Set the 3320A/B RANGE to 10 MHz, FREQUENCY

d. Set the oscilloscope DISPLAY to ALT B Trigger and

channel A signal will not lock,

adjust for a convenient display of both channels, The

¢. Sct the 3320A/B FREQUENCY to 10.00, Adjust the

frequency of the §MHz osciilator until the channel A

display on the oscilloscope is drifting very slowly.

f. Ground the Channel B input terminal on the oscillo-

SOMHz
05CH. LOSCOPE PLUG IN
p 180D hpieoiA
e oloy.0lo . 0O
6 Q l.é .' » @
o 0|0 Of.. 29
o?» ;3 .ti)-v i '@:‘
FREOUENCY SYNTHESIZER ] QUARTZ OSCILLATOR
33208 hpiowa
e S A —— [ l ‘
=g E 8768 NIRER iy Q o ' '?‘P I]
B S ) . B Ap1oB3aA hpicaisa 4 J
l ' ' J’ AC VOLTMETER
EXT AEF Iy hpao3sp
1
}_50.!"_1. WPr —-=-= P 1
) b Yo X ! !
I h
R R K3y
| 1315578 Ly ] |
LY oY . e )
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Seelion V

scope und ndjust the display for o convenient reference., Sel
the input termingl to de,

g. Disconnect Chamnel I3 of the osellloscope from point
A (Gigure 5-4) und connect to point B,

h, The oscilloseope display on Channel B should drift
through 0 Vde when the 3320A/8 signal and the reference
osclllator signnl are In phase quademture. The indication on
the ac voltmster, when the é]lnnﬂcl B oscilloscope display
fs a1 O Vide, should be> 40 dB below the reference set in
Step c,

517, Ampliwde Accurocy, Absalute,

5-18. This performuance test insures the 33204/B meets the
absolute amplitude accuracy specifications listed fn Table
1-1, The specifications are:

J320A Standard and Option 001:
I Vims £ 10% into 50 ohms (75 ohms,
Optlon 001).
2Vmns x 10% u-~¢ﬂ|c L
33208 Standard;
5.0V ims t 0.5%Into 50 ohms,
100V ims £ 0.5% open clreult,
33208 Option QO':
486 Vrms £ 0.5%into 75 olnis
9.73 V s ¢ G.5% open circuit,
3320A:

8. Connect an ac volimeter to the 3320A front pancl
QUTPUT jack through a 50 ohn. load (75 ohm load,
Option 001},

b, Set the AMPLITUDE full clockwise, The ac voli-
meter indlcation should be } Vrms £ 0,1 V oms.

¢, Remove the 50 ohm load (75 ohm load, Option 001),
The ac voltmeter indication should be 2V mas £ 0.2 V mns,

3iaon:
a, Set the 3320B front panel controls s follows:

- AMPLITUDE (33208 Standard) ... + 26,99 dBm

(33208, Option 008) . + 24,99 dBm
VERNIN/OUT ,.,..ovvvvenen.. VERNOQUT
RANGE ........icvvvvisvievannns J0kH2
FREQUENCY .......ovvivninnnnnas 10,00
LEVELING ,,.............. . .ON (10 Hz}

b, Connect an nc voltmeter to the 33208 front panel
OUTPUT jack through a 50 ohm load (75 ohm load,
Option 001), The ac voltmeter indication should be
5.000Vems £ 0.025Vims (4.863 Vrms & 0,024 V rms,

_ Option 001).

¢. Remove the 50 ohm load {75 ohm load, Option 001).
The ac vollmeter I[ndication should be 10,000 Vrms
+ 0,05 V rms (9,726 V rms £ 0.048 V rms, Gption 001).

5-6

1“‘- . it

PERFORMANCE TESTS
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510, 3320A Frequency Response, 0.01 Hz - 13 Midz,
33208 Frequency Response, 0,01 Hz» 10 H.,

5-20, This performance test insures the 3320A meets the
Frequency Response specification listed in Table 1-1 over
its entire frequency range, This test also insures the 33208
meets the Frequency Response specification listed In Table
I- from 201 Uz to 10 K2, The specification for the
3320A s £ 248, The specification for the 33201 s
£ 0.5dB (referenced to 10kHz). The total {frequency
response specification for the 33208 cavers all frequencies
at all settings of the 10 dB output level nttenuator, To test
tota! frequency response of the 33208 perform this test;
Frequency Response, $0 Hz - 13 Mz, Parngraph 5-21; and
33208 Output Attenvator Frequency Response, Paragraph
5.25,

3320A:

a. Connect on oscllloscope to the 3320A front panel
QUTPUT jack,

b, Set ihe 3320A AMPLITUDE full CW, VERN IN/
QUT te VERN OUT, RANGE to 10kIlz, und FRE.
QUENCY to 10.00,

¢. Ground the input terminal of the oscilloscope and
adjust the verticel position control to position the sweep ut
ernter, Set the input terminal to de ond adjust the verticul
gain Tor 8 em display,

d, Set the osciloscupe vertical position contral so the
pasitive penks of the display are on the center line,

¢, Set the 3320A front panel contrals to the positions
listed in Table 5-2, The peaks on the oscllioscope display
should not vary more than 1 em positive and 0.8 cm
negative,

Tohla 5:2, 33.20A Frequency Response (0,01 H~ - 13 MHz},

| RANGE FREQUENCY VERN IN/OUT

10 MH2z 12.9¢ our

10 MHz 04,01 ouT

1000 kH2 1269, QuT

1000 kH2 0001, QuT

100 kHz 1208 WT

100 kH: 000, cuT

10 kHz 12,99 ouT

10 kHz 00.0% our

1000 Hz 12689, ouT

1000 Hz 0ao0l. ouT
1000 Hz 000099 N
1000 Hzx 0000,50 IN
1000 Hz 0000.10 IN

33208:

a, Connect an oscilloscape to the 33208 front panel
OUTPUT jock. '

4

bl

= N T, ==
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b, Set the 33208 front panel controls as follows:

AMPLITUDE (Standard) ..., + 26,99 dBm
(Opion 001) ... + 24,99 dBim
VEI{NINIOU'I, iliii‘ll‘.ll!'llVEl‘NlN
RANGB ;h-blb;b;optun;»bnu.nnp»lokl'!z
FI{EQUENCY LRI I B S BN L N B O N IO)UO
LEVELING Ii‘!.iill'lil!IOlbIllllOF[:
|
f e, Perform Steps ¢ nnd d of the 3320A section of this
performance check,

d. Sel the 33208 FREQUENCY, RANGE, and Vemier
to the positions listed in Table 5.3, The peaks on the
oscilloscope should not vary mare than # 0,2 e,

Table 6-3, 33208 Frequency Response (0,01 Hz- 10 Hzl,

AANGE | FREQUENCY Vernler
1000 Hz 0010 00
1000 Hz 0006 00
1000 H 0001 00
1000 Hz 0000 8o
1000 Hz 0000 65
1000 He 0000 10
1000 Hz 0000 01

5-21, 33208 Frequency Responss, 10 Hz - 13 MHz,

5-22, This performance test insures the 33208 nicets the
Frequency Response specifications listed in Table 1-1 with
the 10 dB attenuator in the straight through position, The
specification Is + 0,05 dB (referenced to 10 kHz).

a, set the 33208 front panel controls as follows:

AMPLITUDE (Standard) .. ...+ 17.00dBm

(Option 0C1), .., .+ 15,00 dBm
VERNIN/OUT,..........,. VERNOUT
I"ANGED)D'DO.DOQ"!IDD-'IU‘Ilokl{z
FREQUENCY P A S BN S R 10.00
LEVELING ,,............ON(>10Hz)

b. Connect the equipment as shown in Figure 5-5.

¢, Increase the 33208 AMPLITUDE until the de volt-

PERFORMANCE TESTS

Sectfon V

meter 1eads 7.000 mV £ 10 microvolt, Do not make any
further changes In ampiitude during the remainder of this
test,

d. Set the 33208 RANGE and FREQUENCY to the
positions listed fn Table 5-4, The de voltmeter indlcation
should not vary more than £ 70 microvolt from the Indh
cation in Step ¢, Record the voltoge dlfTerence for each
setting, noting whether the error is pusitive or negative with
respect 1o the reference,

e, Because the Attenuntor Aceurncy and Frequency Re.
sponse tests are referenced to 1V rather than 7 mV, the
valtage differences recorded in Step d nwst be multiplied
by n fuctor of 715, These adjusted errors are used in cal
culating the Attenuator Frequency Response errors, This

v

factor is determined by g9y #2715, Division by 2

Is requlired hecause the thermal converter is n power (square
law) device, The divide by 2 is accurate |1 the thermal con.
verter fs used over a very small portion of its power range
Record these adjusted error voltages (sce the Performance
Test Card), Be sure to record them as positive or negative
with respect to the reference,

Tahle 6-4, 33208 Frequency Responss (10 Hz - 13 MHal,

RANGE | FREQUENCY
10 MHz2 1290
10 MHz 00,08

1000 kHz 1209
1000 kHz 0001

100 kHz 129.8

100 kHz 000,)
10 kHz 12,90
10 kMz 00,01

1000 Hz 1269
1000 Hz 0010

5-23, 33208 Attenuator Accurscy, 10 kHz,

5-24, This performance lest insures the 33200 meets the
attenuator accuracy specification listed in Table 1-1. The
specilication §s £ 0,02 dB/10 dB step, 10 kHz, referenced
to the straight-through position of the outpul attenuator,
This specification is accumulative as attenuation js added to

FREQUENCY SYNTHESIZER MULTIMETER
p 33208 hp 3490A
) =2l
THERMAL CONVERTER ° & 000§
hp 110494 |T
CONNECTDIRNg.Tr‘E TO 33208
ECTLY
SRSETIRECTLY TR | FOR OPTION QO) USE AP 11049A,0PTION HOI

Figure 6-5, 33208 Frequency Response (10 Hz—13 MHz).
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FREQUENCY SELECTIVE VOLTME TER
[ 328
FREQUENGY SYNTHESIZER |
hp 33208 .
A s ATTENORTOR 6 © O
J ) yJ
Ip 3550 Ep".saac o ) ) @)
wHanT SHORY ﬁ HORY o & @ w) 9
CABLE N CARBLL . ABLE |fF o @ w @ & » »
FECUHTEJ
auteyY

MULTIMETER
hp 3490A

Figure 6.6, 33208 Attenuator Accuracy,

the output, The tolerance for cach udded step is equal to
the tolerance of the previons step jplus 0,02 dB3, The output
of the 33208 is applicd to o wave analyzer through o
calibrated nttenuutor, The wave analyzer deteets the 33208
outpus signn) wnd applies the detected signal 1o a de
wltmeter, The de voltmeter indications are recorded for
fater use in determining the 33208 output attenuator
frequency response,

. Connect the equipment s shown In Figure 5-6,
NOTE

This perfornance test uses a 355D 10 dB
atfenvafor with ¢ known accuracy on the 0 di}
and 11 dB settings, The error in the attennator
mist he considered tn determining the error of
the 33208,

b. Set the 33208 front panel controls os follows:

AMPLITUDE (Stondard) ....,. + 2500dBm

{Nption Q01) ... + 24,00 dBm
VERNIN/OUT oovvviiinnsn VERN QUT,
RANGE .......ovvvvnnnenenn.. 10kHZ
FREQUENCY ....ovvvvnne vunre. . 1000
LEVELING .......cvvvv .. ,ON(> 10 HZ)

¢, Set the 355D to 10dB and adjust the 355C end the

wave anolyzer for n 1,000V de indication on the de
voltmetér,

d, Set the 33208 AMPLITULE to +1500dBm
(+ 14,00 4B, Option 001), Set the 355D to Q4B ond
record the difTerence between the de valtmeter indication
and the reference set in Step e,

58

» Sel the 355D w 10dB and down range the wave
analy rer 10 dB, Adjust the 355C and the wave analyzer for
d 1,000 V de Sndication on the de voltmeter,

f. Set the 33208 AMPLITUDE to +35.00dBm
(+4.00dBm, Option Q01) and set the 355D to 0db,
Algebrajcally add and record the difference between the de
voltmeter indieation and the reference sel in Step e o the
difference recorded in Step d.

g. Repeal Steps e and f for the remaining attenuator
settings listed in Table 5.5, In Step f, wlgebraically add to
the previously recorded difference Instead of the differance
recorded n Step d,

i, Specifications for each position of the output atteny-
ator are us {ollows:

Attenuator (dBm) Spechiicatian (mV}
Standard | Optlon 001 {accuinulative}
+16.00 +14.00 1 2
+ 500 + 4.00 t 4
- 500 + 6,00 t 6
- 16.00 - 16,00 t B
- 2600 - 2600 £10
- 36500 - 26,00 £12
» 46,00 « AC00 14
- 65,00 - 06.00 216
- 66.00 - 66.00 10

§-26. 33208 Attenustor Frequancy Responto,

5-26. This test cempares the performance of the 33208 to
itls Frequency Response specifications listed in Table 1.1
{repented in Table 5-6) at o]l pusitions of its 10 JB/step

B N Ll ¥ enaectt
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Tabla 6.5, Qutput Attenuator,

33200 Attenustar {dBm) a65D (¢B) Wava Analyrer [dim)
Standord l Opilon 009
+26,00 (Ruf} | +24,00 (Rol) 10 + 10
+156.00 + 14,00 0 {14cond da Voltmeter Indleatlon
+16.00 (Ref) | + 14,00 (Rel) 10 0
+ 6,00 + 400 {} Record dn Voltmater Indlcetlan
+ 60010t} [ + 4,00(Ral) 10 - 10
- 500 » 8.00 Q Recard do Vullmnlcr Indleatlan
» 5,00 (Ref) 6,00 {Ral) 10
- 1500 16,00 ) Becord de Vg[lmnlqmm tlan
- 16,00 {Ref) | - 1600 (Ral} 10
» 24,00 - 26,00 0 Racory do anlnmn. fn¢ leation
- 2500 Rel) | » 26,00 (Aef} 19 « A0
» 36,00 » 3600 0 Aocord de antnwur Indlcation
~ 36,00 (Ref) | » 96,00 (e} 10 » B0
» ABOO » 46,00 Q Record de Vaeltmater indication
» AGO0 (Ref} | - 46,00 (Hof} 10 - GO
- 65,00 - 8600 1] Aecard Je Volimater indicatlon
» B6,00 (Ref) | - BGOO0 (Ao} 10 - T0
- 55.00 » 6600 0 fecord de Violtmater Inglestlan |

oulEul attenuator. All specifications are weferenced to
Hz, The lnst three digits of amplitude (e, 6,99 digits
in + 26,99 dBm) nre conirdlled by electranic attepuation jn
the 3320D, Frequency response is ot affected by this
attenuation; therefore, this tast evaluates only the most
sfanificant digit (1) dB atienuator), The attenustor fre
quency response fs determined by measuring the attenuator
aecuracy nt varlous frequencles, comparing these errors to
the accuracy at 10 kHz (Poragraph 5.23), and adding the
results to the 33208 frequency response with the 10 dB/
slcp)nllcnuntor in the straight-through position (Parograph
521

. Conneet the equipment as shown in Figure 5-6,

NOTE

This performance test uses a 3550 10dD
attenuator with a known accuracy on the 0 dB
and 10 dR sentings, The errar In the etrenuator
showld be used ! determining the emor of the
33208,

b, Set the 33208 front panel controls as fallows:

AMPLITUDE (Stendard) . ..., .+2500dBm

(Option G01), , . . . +24.00dBm
VERNIN/OUT............. VERNOUT
RANGE-u-vhoonbr'Oin-u---b- loM“l
FREQUENCY .......00vvvennsnns 1299
LEVELING ..............ON(> 1012}

Table 5-G, 33208 Frequency Respone,

33208 ATTENUATOR SETTINGS {dBm) SPECIFICATION (4B}
Standard Qptlon CO1 LEVELING OFF | LEVELING ON > 10 Ha)
| +2689 t0 + 24,09 to .

205 + 006
- 3,00 + 5,00
» 301 to - 60110

£05 208
» 23.00 - 26,00
» 2301 t0 » 26.0% to

0.6 20,2
» 53.00 - 56,00
» 683,01 to « 665.01 10

£05 £ 04
. BG.PB . - 6009 **

* . 73,00 dBa, remate control,
** . 76,790 dBm, remole conitrol,
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Section V

¢, Set the 3550 1o 10 d3 and adjust the 355C and wave
analyzer for p 3,000 V de indication on the de voltmeter,

d, Set the 3308 AMPLITUDE TO + 1500 dBm
(+ 14,00 dBm, Option 001), Set the 355D to @ B3 and
record the difference hetween the de voltmseter Indication
and the reference set In Step ¢, Be suse to indleate whether
the err is positive or negative with respect to the refer.
ence, This records Uie aceuracy error for the st 10 dB
step of the attenuntur (see Tuble 5.5).

e, Repeat Steps e and o for the remainder of the attepu
ator steps us Indicated I Tuble 5.5, At each setting marked
(Rel), ndjust the 355 aml wave analyzer for a de volt-
meter ndication of 1,000 V,

f. Repeat Steps ¢, d ond ¢ for the following page and
frequency settings:

RANGE FREQUENCY
10 Mliz 00.01
1000 ki 1299
000 kHz 0001
100 kllz 1299
10 kla 12.99
1000 Nz 1299

g The attenuator frequency respanse fs determined by
using the formula A =3 + C - D, where

A = The relotionship of the error, measured at a specific
frequency and on o certaln nitenuator step to the 10 kllz
reference,

B = The measured error recorded in Step d.

C = The ndjusted frequency response error measured at the
same frequency as B on the next higher step of the atten-
vator, For the first step down on the altenvator
(+ 15 dBm), C is the adjusted error recorded [n Paragraph
521 at: the same frequency. For each succeeding step
down, the calculated enor A of the previous step s used for
C. This s true because thye attenuator errar s cumnlative;
that Is, the ciror on any step Includes the aecumulated
chrors of all higher steps,

D = The error ot 10 kiz measured on the same attenualer
step as B

Example:
B =+ 2 mV (the recorded ervor at 12,99 Mllzin Step d),
C =« 1| mV (the adjusted error 0t 12.99 MUz on the

straight-through step of the attenuator, recorded in Para-
praph 5.21, Step e),

5-10

PERFORMANCE TESTS

Mudel 3320A/1

D= b mV (he error at 10 k2 measnred on the + 15 dlm
step of the attenutor, reeorded in Paragraph 5:23, Step d),

A=2mY EO ) mVYs ¢ D mV) = 2V This indicates thiy
the output at [2.99 Mz is 2 mV positive with respect tn
the outpat at 10 k32 on the same attemtor step. In cal
enlating the error an the next step down on the giienuatu,
Cwould ke +2 mV,

h. Caleulute the ermir (A) Tor ench step of the attenio.
tor at ench of the Nequencles measured above, The fre-
quency respunse tolerances, susing this proceditre, are us
follows:

33208 Attenuatar Settings (BB} Tolarances
Standard I Optlun 0Ot LEVELING ONT> 10 Hal
+26.99 1o + 240910
. 300 . 5.00 £t Gmy
am - GOlto
. 22.00 . 76,00 L12my
- 23,01 10 - 2601 to + 23 mV
- 63.00 + 66,00
- 53.01 - 6%.01
. Go.68 * . GB.OD ** t AGmV

* 73.00 40m, remote conltol,
** 76,00 dBm, ramote contral,

160

ONWNECTOR CONNECTQOR
*Np-PART NO, hp'PART HO,
{280-0082 HOAR-2T603

Rl R2
A%.201/8W 86,60 1/0W
-hg-PAn‘r NO, -hg-PART NO.
0787-0392 0688~4398

CONNECTOR mn%nneo SLEEVE
‘-hg-mn' NO, , g-nnr NO,
250-'J0B3 11048-27604

50N HBECK B iLon
£
750 —WA 500
R2
8646

)

Figure 6-7. 76 Ohm to B0 Ohm Adoepter,
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Mudel 3320A/8

6-27. ADJUSTMENT PROCEDURES,

528, The Tollowing is o complete udJustmcnl procedure
for the 3320A/B, This procedure should be conducted unly
if the 3320A/1 has fafled the performanee tests, V[ proper
performanee ¢annot be nehieved by the adjustment proce-
dures, refer 1o the roubleshooting procedures, Section VI,

6-28, Pawer Supply.

5.30, This adjustment procedure sets the + 15 V de supply
and checks the volioges of the - 15 Vde, + 5 Vide, - 2 V de,
and £ 30 V de supplies.

a, Connect nde voltmeter between Al7 pin L
(+ 15 Vde) and A7 pin 10 (ground),

b, Adjust AITR23 (+ 15V adjust) for 14950 V du to
15050V de.

¢, Connect the de voltmeter to the following pins and
insure ench vol'age Is within the tolerances shown,

AM7pmid ..., ..., 5000105300
Al7pinp oovsuvuvunes s, 5000105300
Al?pill? o-nb--o-nv»-.---‘lpBl0‘2|2
AlTpin8 ..o hvvhvss - 14B 10152

d. Copnect the de voluneter ground to Al7 pin 4,
Cheek the following voltages (o insure they are within the
tolerances shown,

CAVTPINB .ivea..ie., 2912510 30,875
Al?pl“c .....n.....'QB.BMlO-SIJGO

§-31, Referance "scillator,

5-32, This adjustment procedure sets the 20 MHz Refer-
ence Oscillator by monitoring the | MHz vutput on the rear
panel of ihe 3320A/B, It also sets the External Reference
Phase Lock circuitry,

NOTE

If the 33204/ being adjusted Is an Option

002, steps b and ¢ of this performance test do

not need 1o be performed, If the 33204/B

being adjusted is not an Option 002, step a of

this performance test does not need to be
- performed,

a, (All instruments except Option 002) Disconnect the
short cable between the EXT FREQ REF and the 5 MHz
OUT on the 3320A/B rear panel, Connect the electronic
counter to the § Mz OUT and adjust the COURSE and
FINE adjustmnts on the 3320A/B rear panel for
5,000,000 Hz, Reconnect the short cable between the EXT
FREQ REF nnd the 5§ MHz GUT. Connest the oscilloscope
to AL7TPL.

ADJUSTMENT PROCEDURES

Section V

b, (Option 002 only) Connect the oselllnseope 1o
ATTPE, Connect the rear paned ontput of the counter o
the EXT FREQ REF inpwt on the wear panel of the
1320A/0,

¢, (Option 002 only) Set the counter rear panel MODL
to INT STD FREQ and QUTPUT STD FREQ to 10 Ml

4. Adjust ABCA (20 MUz ADJUST) until the displuy on
the oscilloscope is o sinewave > 6 Y p-p.

e, Ground the oscilloseope input and adjust trace for
center of display, Set oseilloscope nput 1o de and readjust
ABCA for 0V de with no sinewave on uscilluscope display.

f, Conneet the ¢ounter to the | Mz QUT tn the rear
panel of e 3320A/B, Counter indication should be 1 M1z
1 Uz

5-33, VTQ Lincerity,

534, This udjustment procedure sets the VIO for a linear
output over the JJZUA)B frequency runge,

g. Conpect the de volumeter to AJTPL, Set the
3320A/8 FREQUENCY to 1299 and adjust AIR3%
(PRETUNE ARDJUST) for a volimeter indication of
<105 Vide £ 0.2 Ve,

b, Connect the de voltmeter to AJTPI. Set the
3320A/B FREQUENCY fron 0099 w 1299 in 1 MH2
steps, The de voltmeter indication should wol be mure
negative than - 4V de on each frequency seiting.

6'350 Vl!miﬂl‘.

5.36, This adjustment procedure sets the Vernler Oscillator
for n 10kHz swing (VTO ontput) on the front pane
Vemier,

8, Set the 3320A/B FREQUENCY o 1299, RANGL
to 10 Mllz, VERN IN/VERN OUT to VERN IN, VERN.
IER 10 00,

b. Comnect the de voltmeter to AT Adjust ALRI
(DC REF AD)) for a de voltmeter indication of - 6,06 V de
£ 002Vde,

¢, Connect the counter to the 3320A/8 rear panel L.O.
QUTPUT (20-33 Mllz). Set the 3320A/B FREQUENCY to
0000, adjust ALRS0 for 20 M1z £ 100 Hz,

d, Conneet the oscilloscope 10 AITP through a 6.8 pF
capacitor, Adjust AIC3 (10 MUz LEVEL ADJUST) for
maximun signal on oscilloscope display, Display should be
> 250 mV p-p.

¢, Set the 3320A/B Vemier to 99, Adjust AIR34
(t0 kHz ADJUST) for 20,010,000 Hz to 20,010,075 Hz
indication on the counler.

f. Set the 3320A/B Vermler te 50, Adjust AIRS0
(5 kHz ADJUST) for 20,004,950 Bz to 20,005,050 I
indication on the counter,

511

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Seetion V

» g Set the 3320A/B Vemler 10 00, Adjust AIC6
(0 Hx. ADJUST) for 19,999,950 Hy 1o 20,000,000 Bz indi-
cation on the counter,

b, Repeatsteps e, T, and g until all imits are met,

I, Set the 3320A/0 Vemler 10 99, FREQUENCY 1o
12,99, I necessary readjust AIR34 (10 kHz ADJUST) for
33,000,000 2 o 33,000,100z indication on  the
counler.

5-37. Amplitude Reforence, 33200,

5-38. This ndjustment procedure sets the reference de level
from the DfA Converler,

u, Conneet the de voltmeter o ALTTPS,

b, Set the 33208 AMPLITUDE to 16,99 dBm
(- 5.01 dihm, Option 001), Adjust ATIRIO (REFERENCE
ADJUST) Tor 10,0000 Vde £ 0,0005 Vde (9,729 V de
% 0,005 mV de, Option 001) Indication on the de volt-
meter,

¢ Set the 33208 AMPLITUDE (o 17.00dBm
(-500dBm, Optiop 001)., Adjust AIIRI6 (DECAY
ADIUST) for 3,1659V de £ 00002V de (3.0801 V de
£ 0,002V de, Option 001) indication on the de voltmeter.

5-39, Carrier Balanco,

540, This adjustment procedure sets the output of the
Mixer for minimum carrfer signal feed thru and maximum
common made rejection,

a, Set lhe 3320A/B FREQUENCY to 0100, RANGE to
1000 Nz, and LEVELING 1o OFF (33208),

b, Connect the uc voltmeter to AIOTPI. Adjust
ALOR37 (AC SIGNAL NULL) for & null indication on the
ae vobtmeter (<100 mVY ac).

¢, Remove the brown cable from the Pre-Amp output
on the AlQ ussembly, Move the green esble from the
20-20 MI}2 out oh the AlQ assembly to the Pre-Amp
output jach,

d, Connect the specirnm analyzer through the 355D
attenualor to the 3320A/B rear panel L.O. QUTPUT
{20-33 Mlz).

NOTE

Set 355D attenvator to 20dB before con-
neeting to 3320418,

e. Set the 3320A/B FREQUENCY to 1299 and
RANGE to 10 MHz.

f. Adjust AIOR31 {(CARRIER NULL) for minimum
5-12

ADJUSTMENT PROCCDURES

Model 330A/0

nmpllludc.m' the 32,99 MHz signal op the spectom
analyzer disploy,

g Retumn the green cable to he 20-33 Mz Jack on the
Al0 psserably, Repluce the brewn eable ta the Pre-Amp
autput on the A10 assembly,

-41, Amplitude,

542, This adjustment procedure sets the amplitude section
of the 3320A/1 for minimuny temperature drift, minimum
de offset, and proper outpul voltage level,

33200:

2. Set the 33208 FREQUENCY to 10,00, RANGE tv
10K, and AMPLITUDE to +17,00dBm (+ 1500 diim,
Optic . 001), Remove the red cable from the 20 MHz fupwt
on the A12D assembly. Remove the clear cable from the
0-13 MHz inpus on the A128 assembly, Short AI2BTP2 to
ground with = jumper cable,

b. Using jumper coliles connect a 5 ol resistor (Iwo
10 olim resistors in parallel) beiween A1 2BTP] and ground,
Comnect Channel A [nput of the oscilloscope across the §
olhm resistor.

¢. Set the oscllloseape INPUT to de and VOLTS/DIV 1o
.1 (01 §f 10:) divider probe is used). Adjust ascilluscope
display for a convenlent reference,

d. Adjust AI2BRIO (OFFSET ADJUST) until there is s
noticeable (approximately 1,5 cm) de level shift (either up
or down) on the oscilloscope display then seadjust
AL2BR10 in the opposite direction until the de level on the
oscilloscope display is on the threshold of shifting back.

¢, Remove the 5 ol resistor and all jumper cables,
Replace the red cable ta the 20 MHz input and the clear
cable 1o the 0-13 MHz input on the A12B assembly,

. Connect the de volimeter to the 33208 lront panel
output jack, It may be necessary 1o use a filter at the
3320B output to climinote any se component, The ful.
lowing values may he used:

VOLTMETER

g Set the 33208 AMPLITUDE 1o 26,99 dBm
(+ 24.99 dBns, Option 0O1),

33208

h. Adjust AIOR45 (DC OFFSET) for 0 QV de £ 2 mV
dc indication on the de voltmeler,

i, Connect the ac voltmeter through a 50 ohm load (75
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alm Jond, Qption D31) to the 33208 fiont panel output
Jack,

§o Set the 33208 FREQUENCY 1o 10,00, RANGE 1o
10 kHz, AMPLITUDE fo + 2699 dBne (24,99 dBiny,
Option 001), and LEVELING to ON (> 10 Hz),

k., Adjust AVIBRIO (+ 5 V ADJ) for 5000 V ac
£ 0,001 V e (48646 V ae + 00012 V we, Option 001}
Indication on the ne valtmeter, IT AJ2BR30 does not have
enouph range, tuen power OFF, rentove ALBTCL (thermo-
couple), sofate jt 180°, replace it back on the A12B nssem.
sly, and tum pawer ON, Repent adjustment of A12BR30,

l, Set the 233200 AMPLITUDE (o +17.00 dbm
(4 15,00 dBim, Optlop 001} and adjust AI2BR34 (15683 V
ATH) for 3,583 V ac £ 0,00} V se (1,540 V ac & 0.002V
ac, Optlon 601) indicativr on the ne voltmeter,

J310A:

4, Comnect the de voltmeler to the 3320A front panel
output juck, Set the 3320A AMPLITUDE Fuli C W,

B, Remove the brown cable from the Input of the AI2A
asscrbly, Connect o Jumpes ¢able between AI2A 31 and

+ ground,

¢, Adjust AI2AR? (DC OFFSET) for 0 Vde £ 2 mV
de Indication on the d¢ wltmeler, ‘

ADJUSTMENT PHOCEDURES

Section vV

d, Remove the shorting cable from AI2A 31 ond
replnce the brown cable, Adjust ATOR45 (DC OFFSET) for
a0V de & 2 mVY de indication on the de voltinoter,

g, Copnect the ac voltmeter through a 50 ohm load (75
ulim loasd, Option 001) ta the J320A Ham panel output
Jack,

f. Adjust AVARS2 (AMPLITURE  ADIUST) for
1,000 Vae £ 0,1 V ac indleation on the ac wiltmeter.

543, Hermonlcs, 33200,

544, This edjustment procesdure sets the hurmonie fevel of
the 33200 output signal to a minimum,

a, Connect the spectrum mnalyzer through the 355D
(et to 40 dB) attenuntor to the 13208 front panel output
Jack,

b, Set the 33208 FREQUENCY to 1299, RANGE to
IOMBz, AMPLITUDE to +26,99dBm (+24.99 dBm,
Oplion N6}, and LEVELING to ON (> 10 H2),

¢, Adjust AL4RSS (BIAS ADIUST) untit the third
harmonle of the 12.99 MHz signul is approximately 42 dB
below the 1299 MHz fundamental on the spectirum
analyzer display.

d, Conneet a de voltmeter between AI4TPL and
ALATP2, The voltage reading should be Jess than 1,15 V de,

ACPower Module  AJIPA, AZRP
Onclods 1} (iPaa) (BCD

NNt
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Figure 65-8, Chanis Mounted Components.
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B-AG, Lovoling, 33208,

546, ‘This adjustment jnocedure sels the 332008 autput
signat for equal ae Jevels when switching fram LEVELING
OF I to LEVELING ON (> 10 1z),

g, Connect the ae ~olimeter to the 33208 front panel
autput jack,

b, Set the 33208 FREQUENCY to 10,00, RANGE to
10kHz, AMPLITUDE 1o +1692dBm (+ 14,99 dBim,
Optian 001), an4 LEVELING to ON (> 10 112), Record the
ac valtmeter indleatlon,

e, Set the 33200 LEVELING 1o OFF and adjust
A9BC24 (LEVELING OFF ADJUST) to the same ne
voltmeter indication as recopded instep b £ 10 mV ae,

GENERAL MAINTENANCE INFORMATION

Mudet 1320A/B

5-47, Tronsiant Rasponse, 33200,

548, This adjusiment vrocedure sets the 33200 Leveling
loop transient responee,

5. Connect the de voltmeter 1o AT,

b, Set the 33208 FREQUENCY 10 1000, RANGE 1o
10 Kilz, und AMPLITUDE 1o + 16,99 dBm (+ 14,99 dlm,
Option 001), Record de volumeter indicanion,

¢ Set 33208 AMPLITUDE w0 #1700 dbm
(+15.00 diim, Option Q01). Adjust ADBR27 (PRETUNE
ADIUST) for the some de voltmeter indication us recorded
in step b,

do Cwsting AYBR27 efTects the valtage indieatfon ot
+ 16,9y B, Repeat steps b and ¢ until the two indica-
tions are within £ 200 mV de,

GEMERAL MAINTENANCE INFORMATION

5-4, GENERAL MAINTENANCE INFORMATION,

5:50. The following pamgraphs contoln information on
front pancl removal, front panel dissssembly and front
panel assembly, Also included is o csm positioning inforna-
tion for 50 oium and 75 ohm instruments,

5.51, Front Panal Removel,

5-52, The following procedure provides information for
removing the 3320A/B front pahel,

&
N ] )

b HEDS 1 L RIS SRR 5 k;miﬂﬁ; " i . ¥
Remove top and baltom covers, MP21 and MP25.
514 '

1 o I
Remoye four serews holding front panel to side castings,

Slcp_ C

aan

W R T .
A g '.‘.'

e, L .‘>. * ‘l
k - L7

Lo . 'y
Tum instrument upside down and remove the output eable

at 19,

AT A

e X

s

b
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Remove the ribbon cable from the Al3 Switch Assembly
and remove the front panel,
5-53, Frant Panel Disassambly,

5.54, The following procedure provides information for
disassenibling the 3320A/B front pancl, Tnis will allow
replacement of the switch wafers on the Al3 Swilch
Assembly, On corlier 3320A/8B Instroments the switeh
wofers were not replaceable. Refer to the bockdating
Section V11 for serfnl number hreakdown for the eorlier
instruments,

Rcﬁrov& front panel knobs and leveling swilch,
Step B

A _Artisan Technology Group - Quali

GENERAL MAINTENANCE INFORMATION

Sectlon V

Remove the six screws hotding the front panel o the Al
Switch Assembly, Unsolder decimal indieator wires (Note
wire colors and destinations),

SiepC

MPRD

Remove Readout Disks (MPS4, M55, MPSE — 2 ench,
MP59 - 3 each).
NOTE

MPS4, MPS5, MPS9 and MP61 Readont Disks
have cams monnied o them, o not lonsen the

MP18 SN

b
K

Remove mounting nuts holding Al3 Switeh Assembly to
MPI9,

535

g COM tibcriariaTrdt:




g U T- S

L]

| I ‘ - I
= — N T
N . )
. . 4 L
. . : . R N

P L

Section V

565, Front Panol Assembly,

5.56, The following procedure provides informatior, for
assembling the 3320A/B front panel,

Slep A

Replace MP19 with lacking nuts, (See Paragraph 5-54, Step
1), Slide Rendout Disks onto switch shafis, (Do not tighten
Mien screws), Replace and fusten fromt panel, {See Para-
graph 5-54, Step B').

b OVERRANGE " i

MSAD** nd SAD LEAD

* Mosrt significant frequency diglt,
** Mest signiflcant smpliteda digit,

Set the frequency, Range ond amplitude switches as
follows:

hiSFDIDI‘D‘D'DD.”'!’FD."IDDDDIPICW

2nd SFD, LSKD, 3rd SAY,

2ud SAD, LSAD, .. .. gap in rotor blade (s up,
(Sce Figu,« nelow),

LISAD lri.iil'IIUD!ItDID*IIOOODDl'cw

Range ..., 0.0 CW, then CCW-one position.

Jrd SAD

Hold Readout Disks in positions listed in Table 5-7 and
tighten Allen serews,
NOTE

Maintain approximately 1116 Inch clearance
between Readowt Disk and front panel, This
will prevent scratehing of Readout Disks when
they are mtated, -

TOP UF ASSEMBLY
~ ROTORBLADE GAP

GENERAL MAINTENANCE INFORMATION

Thd oy i

PRIRLE

Model 3320A/1

Tabla 5-7. Readaout Disks Positions.

Randuut Disk I Numbar In Frant Panel Window

Oweiranps, MGFD * 12

Ind 5FD 4]

LBFD 0

Ranpe Jrd K {nant to M)
MSAD +2

Ind BAD 0

nd BAD 0

LSAD 0

* On MSFO and ovarrenge digit, rotate tha Readout
Dlsk until the com 1rips sha overrange Bag tora 1 in
the overrange window, Continug tn rolate the
Readout Disk wnill a 2 sppasrs in Ve MSFD
window.

5-67. Impedance Cam Settings,

5.58, The following procedures indicale the proper posi-
Uoning of the impedance vams, These cams are located on
the 20d SAD Readout Disk (See Parngraph 5-56, Step B).
Proper positioning of this cam prevents the smplitude
controls from belng set higher than the maxinwm outpul
dBm, The maximum output for the standard 33208 15
+ 26,99 dBm, The maximuny output for the 33208 Option
001 is + 24,99 dBm,

Standasd 332008;

Loosen Alley serews un cam, position eam as shown above,
tighten Allr . serews,

33200 Optlon 001:

Loosen Allen screws on cam, position cam as shown above,
tighten Allen screws,

B V4 Bl B o R O SR Dl




Muodel 3320441 Section V

CAMS ont. SULLARS (Sea Nota)

m& 18 MPG2

NOTEt Cams and collars {parts 17, 18, 10, 20} Hit on Readout
Disks noted in parenthesis),

Flqurs 69, Front Panel snd Vernlier Control Mechanical Perts,
5-17

d‘i::l o i’ ﬁ:ﬁf 'Iﬂl‘ﬂl - :‘ N .4'
- o o o
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Section V

h:58, Varialile Capocitor Replecament.

560, In some coses, the mounting pins on replacement
capacitors for A1C3, ALCG, ABCS, and AIC24 do not
correspond exnctly to the holes in the printed circuit
boards, Da nar attempt to Jorce the pins into the holes.
This will cause stress on the capacitor which may result in
n capacitance change and an eventual short circuit between
rotar and stator p'aes, Use the following procedure for
replacement,

5-18

i

Muodel 3320471

o, Remave old capacitor from printed clreult boawd.
by, Clean out the printed chreuit board holes.

¢ Using needlenose pliers, preform the ephicement
capacitor leads su that they will drop easily ito the printed
ehreutt board holes, Do nor force the part it the hotes

d. Solder the cupacitor leads, Use only sulficient heat tu
melt the solder, Excessive heat may weaken the sulder joint
In the capacitor and cause eventual fallure,

-

i
. v r
= ¥ WA T Y -

| 2 |
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PERFGAMANCE TEST CARD
Hawlatt-Packard Model 3320A/8
Fraquancy Syntheslzer
Sorial No.
Frequency Accuracy
Verpler Qut
! MHz 090000 MHz o
12,22 MHz 12,219078 MH2 ———
1,10 MHz 1.00r)989 MHz ———— s
00.01 MHz (0.945000 s o e
Vernler In
000160 MHz 14.000 kHe PR —
12,8090 MH2 12,0069 MHz R
1000 kHz Range —_——
100 kHz Range —_——
10 ki{z Rangs — i
1000 Hz Ranpa —
© Harmonk Distortion
10 kHz —
1209 kHz —————
160 kHz .
3299 kHz P
4 MHz —
7 MHz —_—
1289 MHz -
Spurlous P
Slignal 10 Phisse Nolse —
| 3320A Amplitude Accuracy
: 50 Ohm load 0aVrm .
: Open clreult I8V
23208 Amplisede Accuracy
' 6 Ohm losd ARIEVIME e ..
. Open clrcult 006V rms ——
. Frequency Hemonse ,
' 3320A OBEM e
' 33208,0.01 Hz~10 Hz 020M e
23708, 10 H2—13 MHz2 TN

Adjusted Errorst  Adjusted Errors: {Pora, 5:22(e)); Cinthe lormuls A B +C-D

1299 MHz2 f 01 MHz

1290 kHz

Test Perlormed Dy
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1,000010 MH:
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1042,.00100 ps
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>+60dBor-110dBm
>+40dB

‘b‘ V s
2.2V rms

6026V rim
10,06 V rms

+1em |
+02cm
7070 pV de
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Atvenuntor Accuracy, 33208 (Para, G240d)): D fn the lormuls A =B +C- D

+15.00 d0m
+ 500 dBm
» B.OGdBMm
» 15,00 d0im
» 26,00 dim
» 36,00 dBm
» 45,00 dBm
» BB dDm
« 656.0048m

Augnuator Frequoncy Response, 33200 Recnrd Rusgings Hi*are, 5:26{d))t B in the lormula A~ 84 C-D

Record Readings 1Swp dit

Q048 V de
UG Vde
04894 Ve
0902 Vv de
0000 Ve
0888 V de
f.006 V de
0.084 V de
0082 Vde

—— 1.014 V e

12.00

1.002 V de
1.004 V de
1.006 V de
1.008 V dr.
1010 V e
1012 Vde

FE N &FE mEa

1016V de
Y018 V de

12,00 MH2 OV M3 (200 kHe | 1 kM2 120.9 kHz Wiz 1200 He
+1b
+ B
‘5 ———
19
26 - ———
» 36 —
AL _ ‘_!
-85 f
. 65 " :
Culculated Error {Parn, 5:20{h))1L A -n the formulz A= B +C+ D '
12,00 MHz | 01 MPe | 1209 kHe | 1kHz | 1208KkH2 |1209 kHz | 1200 H2 | Totwan
+16 : — r Bmv l
+ b ‘\r BmV
v B L12my
»16 t12mv
25 t2mv I
W95 L t22mv
a5 £ 23my
+B5 £ABMV l
00 e v—— t A6 mV
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Model 3320A/8

Section VI

SECTION VI
REPLACEABLE PARTS

61, INTRODUCTION,

6-2, 'This section contains information for ordering replace-
ment parts. Table 61 lists purts in alphameric order of thelr
reference designators and indlcates the -hp- part number of
cach part, with any applicable noies, and vrovides the
following:

g, Total quantity used in the instrument (TQ colurn).
The total quantity of a part s given the first time the part
number appears,

b, Description of the part. See list of abbreviatinns
beluw, '

¢. Typical manufacturer of the part In a five-digit cade.

_ See Appendix A for a list of mapufacturers,

d. Manufacturer’s part number,

6-3. Miscelancous purts are listed at the end of Table 6-1.

G6-4, CADERING INFORMATION,

6-5. To obtain replacament parts, address order or inquiry
1o yaur local Hewletl-Packard Field Office, See Appendix B
for a list of office locations. ldentily parts by their
hewlett-Packard part numbers. Rebudt boards can be
purchased at a redueed price on on exchange basis, See Page

6-31 for a list of 3320A/B rebuilt boards and Uielr part
numbers, For more information canlact your local
Hewlett-Packard Field Office,

6-0. NON-LISTED PARTS.
67, To oblnin a part that is not listed, include:

z, Instrument model number,

b, Instroment serinl number,

¢. Description of the parl.

d. Function and location of the part,
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Eetslea ¥l Moadel 13204 1Y I
Taule #-1. Neplaceuhle Paris, '
[ M
¥
Reforence fyp poee Number| Qty Description Code | Mt Part Number
Designation ode
Al 03120-£4%0) 3 BDARD ASSVEVINNEES OSCELLATUR HETYD ] AIYICerREY
ALCi ClA0= 20" ] LeFA MECA &30 PF S Y OUVECwW 00 ANy IDCEETE WL
A2 alan-01%3 I CYFED »]CA 82 PF 57 FXTY IS ClRA-FE
AlGY LIFIRLTS T ? CIVAR AJR J.6-"4,% P} (IR 1L Jan-srhafne
ALy oL-aCYY 120 CIFAD CLA 0,00 UF +80-2CY LOOYICH 2 LSRR EL TN
ALY G180-4C7) CEFND CER Q.00 MF +30=13L 1C0YDCK [ELLT] LIRS TLAIY
(114 QL12l Oa2 H CIVAR AR LyF=14,L Pr 1S (LT LAY ]
ALY ¢LAc+0c9) CEFRD COR 0,0) ¥ 180=2)% LGCOYOCK 12482 anl-kpncnl)
114 ] QIAQ-L TAh 29 CIFRD [ HCY 15 UK [0% JCVDCH FLILD DEAT=1ing
AlCY CYRO-LT4n CEFRD TLECY )4 UF JUY 20ynCK FLLLL] CIRO=] Fap
‘ AlC1E QLB LIS C ERD LLECY Vb UF 10N HIVDEW TR LEE T RET
1 ALCLD 0i0-00¢ts 1 C1xp r2py HIYT Yype GA
(321 oA=L 14 COFRR FoB03 34 GUF )N JOVDLW FLIYY ALLE R IT 1.
ANCLS ahng+) mab Co. 0 £LICT 1% UF 1Nt AVOCK TARAL nan-| ths Ly
AIC)s 01%0-0091 . CIFAD CKR 0,0 JF +20-201 LOQVDEM LELT Y [T RS I LL Y j
ACLD oLAG-) TAS CEFRD ELEC) 1% UF 10X 2OVGCH FLIY L TIRG-) Tan
ALK 1901~0040 134 DHNCYSE FECH YONA Ny Chint (I LLY)
MCh2 0)22-00%4 4 DIDDEEVOLYAGE WAKJARLL CAPACITANCE marg cE2r-ronn
) AICRY 1901-004"0 DFQOLESPLICNN 2GNA JOMY arms 1051088
ALIC) 1820-0Q%) 27 JEtLIREAR OPERATIONAL ANPLIFFIR FLLY. 14 IR h-CNAY
ALIG2 L828+0C) JEELUNELR OPEAATIEHAL ANBLIE)L® FLIYT 1HIH=004)
ABICY 1820-004) ICILPHEAR QPERAT JONAL AMPLIFLIR FLTLL) [LEUELUTY
ALICs I820-05Ks 2% FCETTL QUAD 2- INPT HER GATE FLITY] IRFLETLYTS
ALICS 182c-0 191 [ ICIIGITAL MIELTY BN
Allto TR ICEYNL SUAD 7= IKPE HOR GATE HCLL] [ .
ALICY Fr0-078) IcmwlcrvaL TPI3Y Shiadnen
ALICH 1az20-9181 fCen)Giia LIFLS] shiisl LN
ALjCY 126 £dad ICILIMEAR OPLRATIONAL ANFLIFLER FLTLL] [LILLACY ]
13193 %140-0)80 1 COYLZEMHORE 2,70 UM 10X ELELT] 9140-3) a0
AlL2 1pe=-1 42} ] LOILPEHEKE L& WY LCR FLIYY:] 9E00~1h21
AlL) FLad-N 107 9 COILEFRD #F 27 uN Jov suAnn [ELLERL]
AILS 91 40-0LCT COILEERD RF 2T UH LR 9400 JHAD- )8
AL si80-0107 CORLEFRD RE 2T UM JOT LT Joan-in
ML ylAR-Ciet CORLEFRD AF 2T UW LOX [SILA] (LI EST
ALgL J#53-0070 1] FSYRIST PAPISELECTID FRON 2NIT02) ELLTY] LI B
M2 1a53-0020 TSTREST PHPISELECTID FAUN 2HIJO2) 2dan0 ta%Y-00)0
ALGY | 1883-0020 YSTRISE PHPISFLECTFD FRON 2K2102) HTLE] Lasv.cgn
Aldy J953-0020 TSYRESE PHPESELECTED FRON maTD2) PLEY.L:] [LLIERLE]
ALUS 1853=-0020 TSIMESE PRPISELECYED fAOM ENITO2) 28400 Ja5-6020
ARk 10240019 16 TSIRESY MPN FITY.L] tHsa=CO)n
ALIRT 1434061 TSTRISE NPN PLIY L LR L]
(30 ] 1854-000% - TSTALS1 MPH 24800 [ LELIS 44 L)
(311 1834~0404 2i FAIRESE hPH FLIY 1] [LETSILY 1Y
ALQLY J853-0070 TSTAIST PRPESELECTED FRUM INMIDR) PLELL ] 18%3=4020
ALl Jab4=0404 TSTRESE WPH FLIY Ld TasacCans
Alr) J180+240% 1 REVAR FLM 3K CHN YOS LN J/2W FLLY L) AL B LY. =
AJE2 oI} 1 NEFED MEF FLM B oa9k DN IX L/W 19101 MFACTD =
ALR) QinEeI2YY 1 REFAD MET FLN 4990 OHN LY 170w 2a88C LIS LES F 3 M
ANy aI5T-0497 \ REFRD MEY FLM 2T.0K DHM IT 3/AN FITLL (1YL 1Y) -
ALKS OrsT-084l 1 REFRG NEY LM Bo2% QUM IR ) /78NM Jevae 0% r=nas)
ALKb arsT-0189 ] REFXO MEF FLM 13,0 DHK LT L/AW FLEYD] orsr-c2en
AJRT OTAT=-0442 HH KEFXD MET FLN 10,0k DM 1K L2709 PLIY D] DTS F=CaN}
 AIRg w9e=31219 REFXD NET FLM 4990 0N BT L/EW 20440 OnIn=17 1
ALKY 0r57-020) 10 RIFXD NLYT FLW 2,00k Q4N 1% 178K JAARD orsr=02ny
AlRLO CASA-ANTH 3 REFED FLRM L4k QNN 1R L/8R FLIYY] 08n~ak 0
ALRL 2 CaSe~)R5% 5 AEFXD FLM T8k DHN 1T 1/8N FLIY T (WL LES FAY] l
ALRLY CL8=320%9 REFXQ FLN To07R OuM LR L/RM HLLLY:] LLSLERFLY]
AlKLY [IA=-022) HIFN() NET FLN 1.Q0K DN LY /oW PLLY ] QrsT-c29) =
ALRLS (Y LELYY ] FEFXD FLM JAK DHK 1T L/8w ineng Y LI L] =
Al NS 04%R-ANEY ? RIFXD MET FLK L5,8% DM 1Y L/aM ELELL] [TLLEIYY Y] I
AlRDT CASA=40 40 RIFRD RET FLA [5.0K DHR LT J/aw FLIY L] LTYLEYYY T !
ALkl s 0187-0210) REFED NET FLM 2,00k OHN IR /A% YY) LY SUELA] H
ALRLS COSB-AATY REFSD Ful Lok DHA LS L78W 880 BR58=44 0 =
AlK20 CoY98~3100 1 REFAD MET FLN JlotK DHA IE J/8¥ 28400 [IXTERTNY B
ALk} [{ 11 BRI 1) REFRD WET FLK 1.0k OHN }T J/AN FLLY 1 LEXLES TYT:) =
FILYY ca98~-33%0 2 RIFAD BET FLM A,07K OUM IR L/0K ELTYY [T -
' ‘ ALE2S CESB-A4 0% 1 AEFXD FLN 2AK OHM BT 1/RW 28880 [T LETYY T
: : AN2S arsT=0440 H RIFED MET FLM H1.9% D4R I8 L /0N 26400 CI%1=Cang
; AR2S DYIRF=-04L0 AEFAD WMET FLAM AL,9K D4K LR T/AYN 10880 AINT=CANY
[ ALERT CAYE=-AATY 3} RIFED FLPF 8,065 OMn 1K L/8W JANED ChlA=4h )
AlRZE 0I8T=0459 ? REFED MET FLM 58.2K DHM IR 1/8u 18420 AIST=CanS
! ALR29 07570082 RIFXD NLT FLM JOLOR OHM 1T J78N FLELL I8 T=Canl
AJRYD 07510442 REFAD NET FLM JC.OK CHN )T 1/ 28480 FRLIDTIYY)
i AIRJZ gb94-3%19 | REFED NFE FUM J2.4K OHK AT L/#W PLEY L) LHeR=1319 :
ALEDD ca58-3219 REEXD MET FLM AS%0 OnM L3 1/8W jLIS T nesr=1219
i ALRYN e0=-1100 2 RIVAR CERKEF TOK M LOY FYPE b J/4W 184R0 21en-140Y E Il
J u
t Bes Gaction VI Manuat Bachiaiing.
L [
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[ | Mude) 3920A/) Fertion vi
l Tahle §-1, Replareable Varis (cont’d)
Roference  |up p Mir
art Number] Q Description Mir Part Number
I Desigration ty P Code
ARIY 09832714 REFED RET FLM A950 NnM 1T L/AM 1tARC Ch5#=12 1Y
ALNIR casn-1219 AEFED MET FLH 4940 Own | 1/8W IRAEN 0nIn-121%
AT QT87-020) AEFXD NET FLN 2,008 UHR 4T “/8W Janen arsi-ciad
AlRje C157-040) 4 RIFRD NEY FLR 100 Qum [Y L/ew FITYL e1% 1-Cacl
ALRDY: Q1570447 MIrAD NET FLA 10,08 0HM 1T §Jaw 78400 018 T=CARY
m\nf, CI57-0430 2 MIEXD NET FLK 2,21 Quw LT 128 FITY. 15 1-0020
Ajhsl OT37-0AA2 RLFED NET ELM 10.0K OHA Yt 1/0W Py ATHT =004}
ALRAGT C456-221% RIEXD KET Fom 4990 QNN LY 1/8W 29800 cata-17 T4
ALRAY QRGR-AANS 1 NEFXD MEY FLA 24.5K DWHN LR L20W 284¢0 ahIn-hann
APAn CT51-Cas9 REFXD NET FLN %6,2K CHN )X 174 7AaRn orsT-cann
ALRAY 0898~44T) RIFXD FLP B,08K OHM LT LFEN FTYY TS chHen-sa tY
) AlRab C757-040} REFXD MET FLN 103 DNK 1R )/aw 70400 a15 1=}
ALRAT 0r37-0401 RIFXD MET FLA 100 GQHN 1T 1/EW INAR0 OT3T-Canl
. ALRsB Ch58-2210 RIFXD MET FLM 4%90 QHA IR [/eW Py 1 089812 My
ALR&Y 0Y51-02%0 1 EEFAD NPT FLN ba 15K OhW LT L/oM FLLEL CM =N
ALRSO 100-110) REVAR CERNET JOR fIHM LO% TYPE P 34 ETTLL 2100-110°
ALRD) [TULETT5 T ? REFRD FLM 2,49k N IR DJEK Jaarg [CELETTIL)
AFRY) ATaT~04A2 AEERD NET FLK 10,0K EdN 1N 1/8W 4RO 0151-Can)
MRS5S 0157-020) RIFXD MET ELK 2,00k OHN |R |78Y FIIYY a1%1-C28)
AlRSH CIST-£78) REFXD HCT FLN 2,00K DN J¥ 1/aw 7400 orst-1rn)
AlR%o oaba-1051 H REFRD CONP PEGOHN 10N ) /4w LT ca 1§
AIRST CI87~a280 T3 REFXD NEF FLW Bk QHR AT J/8M 2dann CIsT-0209
t AIRGR UNFESIGNED
ALNSY osad-108) REFXD COMP ABEGOHM Io% 120w [ITH €8 1041
ML oesa-33) . RAFXD COPP 3100 DHMIOE L7W L2 cauINn
AIRBL TASE=1219 WEFND MCT FLN A9SM ONK LX) 0w 28880 Qb9n-32 10
ALFEL COA42-000AL 4 YEY: POINT 20480 GasAY-00GH]
ALTPE CHA4Y-0004] TEST POINT 29800 08A83-COCAL
Al a410-0437 1 CRYSTALLQUART] FLIYY (YL IY]
a2 01320-£4%02 1 BOARD ASSY$N= SAMPLER 20800 CY120-00%07
[y 131 aLa0-1102 1 CHFXD CLECT 180 YF 20X AYOCK s620% 1900} 870CCHEZ-DY
: A o1 %-09%) CIFXD CEM /.01 UF #E0-20%T LOUYICW 19%2 #0) ~KBOCIL)
AICY n3%0-0L93 CEFXD CER 0,00 WUF +40-20% JCOVDCH 12982 sgl-xun00))
AA 01%0-00%) CIEXD CER 0,00 UF +80-20T fOOVICY HELTH pgL-KACHOL)
[¥{4] 0140~NL23 CEFRD CER 0,00 UF #80-20% 1COVDCH e} agl-xeanoll
A2ub n129~0¢%) CIFED GER 0,01 UF #80-201 JORVOCW 12982 A0) -KHI091L
. AT C140-0¢9) CIFXD CER 0,00 UF #RG=20T 1CIVDCY 12987 801 -NACANL
Az 11 %0-09) CEFRD CER 0.0t NF +4Q~2GT JOLVOCY IIT] no)-KAQrALL
: ACY 0150-0¢9) CHEXD CER 0,00 UF +80-201 100VOCH 12982 anL-xads jL
ALY oLeo-1 ThB CEFED ELECT 3% UF 10T JOVDCW L Ive “ellab
A2 91 50-0¢84 2 CHERD CER 0,1 UF +8O=-20T 100YUCK 582A5 VICALAS-EIH
ALY 0180~0L%A 1 CIFID TA 150 UF JOR 1SYDCK IT¥T L) LBL0LSTHYGLS 2D
AL 1A 0130-nces CIFRD CEN 0.1 UF #E0-20T JOOYDCW LYt VICALAS-LDN
AC1S 01 50-0C8s CIFXD CER Do} UF $A0-20T 1COVIXW 58249 1CaLRS =L
AX1b 0150-015+ 1 CLFXD RY 0,015 UF 1n% YT 192P) 335218
AZCLY . 0140=2229 ] CUFAD PICA X000 PF SR 20480 OLAR=2229
AICih 0)80-2199 3 CEFXD NICA 30 PF 3% J0OVOCH FLIT T Clan-219%
AXCLY T1a0-22%0 ! CLFED MY .18 UF LOX BOVCCW 46289 1928) AASRR-PTS
i AIC2) Ih0-00es CIEXD CER 0.0 UF +BQ=20% 10QYDLW ah2N% VICAEBS-LDH
I ; A2CR2 0)80-1 74 CtAxD ELECT 15 UF 30T 20VOCH ITTLL o)an-114s
AIL2) CLEO-1TAS COFXD ELECT 15 UF 10T Z0VDLW 20450 nLs0-1748
M2 0153-00%) CLFXD CEF 0,01 UF PRO-203 LOOVDCY 129m2 nal-x5AG1)
. A2 0l ¥0-0040 | CLFXil MY 0,047 UF 10X 200YOCW 55209 197PATIS)-PI*
AlCIn 01%0-009) CEFXD CER 0,01 UF »80-2CE LOOYDCW 2211 201-xR0FALL
I t AXKL 1910-0016 DIDOEKGER 60 MA §O0 WIV mn DIimy
1 AZCRZ 1910001 8 DIDOEGEA SO MA SOWIV ¥ orasl
} A2CHY 19)0-9014 NIO0EIGER B9 MA BQWIV 8131} THT
) AZCAS 1910-901% DLONE 1 GERSOMA KO WIV 831332 CEECL
AJCAS 1901-0040 DEQOELSILECUN 3NNA JOWV Q12 L ATEL
AICAS 190)+0050 [ DEOOERS) 200 NA AT LV ¢rind FOL 5308
AZCRT 1501-00%) 3 DIONESSILICON 3OYOCM 41203 FDIAAA
A2CAB 1901-00%0 DIDOEIS] 200 NA AT LY. arze 1A 83NN
A2CAY 19010053 RIDDEISILICON 0VDCW 01283 FOY 44
‘ AZCAS) 19010040 DICUESSILICON JONA JOuY 0126% FD410AR
, AZCRI2 14010090 DIDOEES] 200 MA AT L¥ Gris) FOA 6308
AICRED 19Q)~0040 DINCEFSILICON 3OMA 3OWY arzey FEGII8A
AR 1901-0030 PIDOES™] 200 MA AT LY 972b) FOR AYOA
Atic) 1820-0310 1 JCETTL QUAD 2-INPT HAKD GATE 1298 Shas e
t A2lC2 1820-0508 ) TEEYTL TREPLE J=INPT AND GATE T ENTAEBA
A2ICY 1820-0131 ICIDIGITAL ot ShTALESN
I ARICA Lezo-0151 ICHOIGITAL IIFLT INTALERN
A21C3 1020-0751 ICSOIGIYAL 01299 Shie)ynN
AdICS 1820-0782 1 JCHOIGITAL TYL q129% skYI5en
, A21CT 1820-0489 3 ICsDIGITAL TTL HI-SPEED F/F 1YL 92 Ve
yl b AZICH tero-080b 1 JCROIGETAL TTL DUAL J-K FF 0ar)} L LAPK

t Bee Section VI, Manual Bachialing
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Mudel 33204 'R

Beenon ¥l
Tahlte 6.1, Replacenhle Parts {coni'd),
. Mfr )

Refarence (1p paye Number| Qty Description Coda | Mr Part Number
Dasignation ode
ALY 1076 LO6B 1 1Ct LINEAR el (1821111
Al F100=) 830 [ COLLINOLDED £HDRE 5,80 UH HLELL] Lon-inle

t ML K0T ALSIGHED
AdL3 Gha6-1610 COALEMCLOED CHORE 5,80 UH FIIY Y nico-laje
AdL4 sinc-1sd9 ) CORL/CHOKE &7.0 Ui BY 18480 9)00-E8d

& 1400137 1 CHOKE/COIL %X 1000 UH BY% 26460 M40MI)

:351 1654 0010 TSTR.61 NPN 80 18640010
Aild JASA-02% 7 YSTRESE NPN 28400 F854-CYt 4
A0} 1253-020) 2 TSTRIS) PNP 2n40G 10%1-02')
A2dS 1854-0404 FSTRESE %K FITY 1 10%%=00 )&
Azud 1804 9354 YSYRLS) WPH 20480 1654001
A28 1kb4 D404 TSTRES] WPN R0 1834 -HC4
AR can3-271% ] REFED CONP 20 OHH SR 174N a2l [4 B3N
[¥IYS Cany=1b1% T REFXD COMP BI0 DHN ST L/AN oLzl (AL
AR 04EY-K)23 1" REFXD CCMP 5100 OHN 5% T/7AW ol th 82
ARy DABI=ZL2Y KEFXD CONP 5100 OHR 3K | /AW :19%33 A 5
AZRS ChY=2C2% 1] REEXD CONP 20080 0% 5% |/4k LIV (AW HE
Ay nead-2028 RIFXD GOPP 2000 OHN BE | /AW olizl cH 20
AZRY Ane)-102% REFED CONP 2000 QHN BX L/4W izl e 200t

t OAZAR NOT ASSIGNLD

) AJAY ohe3-191% " REFXD COMP 100 ONN 5% L/74n izl £a ol
Ak anad-| 834 ' RIFRD CONP L35 CUR BR L/aw 0l 8 1313
A2R)2 Cbni=2C2% RYFXD CONP 2040 UMM 5% L/aw atlzl £R PR
AdkL} nea)=-101% L} RIFXD CONP 0O OHN SR 1/4W oyl £a 1015
[ PLILY [CTREFITE] RIFRD CONP 2000 Oun 5T L/ DIV S e 202%
AIRLS [TLIETY L 1 NEFED FLM 27 QI 5% )7 8W 20420 TR TIT Y I
AJREb €197-0240 RIEXD NEY FLN LN OHM IR J/7EM 284500 01s1-tien
ALY 0137-02E0 REFXD MEY FLK IK DHN LT 1/aw FITY L o13r-p28)
AR od CA98-412) 1 RIEKD NET FLM 499 QHA LT lIIh‘ aeg TR
ARY 2 LRLYSLITH REFXD NET £it 10,0K DIM JE L/4M 20480 013 7-Cas,
AlIR2) CI37-0442 ATFXD MEY FEN 10.0K OHN LY [/8MW FLLLL] QIST=N44;
AR OrS57=Cren L} RIFXD MET FLN 30 OFN IR L/0W 20400 075 T-CAAL
AIRTY (LTI LT REFAOQ KET FLA 10 01 LR 170K 28889 aIsT-CI4k
17024 0I%7-01ks REFXD MEY FLR 10 OIN §X L/WW 28400 C137-0%A4

4% erAT-CINb AEFXD HET FLM 10 OHN 1R DIEW 28400 0157-014

Ainls C131-0430 (] NEEFD NET FLM S.L3K DHN UK L/AW HIYL CTA =04 50
AIRY CT90-DAN2 REFXD MET FLM 10,0K OHM 1K L7eN 20400 0157-0442
Aliia QATB=34%) 1 REFRD FLN &,04K DIH LT )/ 28480 LTRSS T T
A2R2Y 07370442 KEEXD MET FLM 10,0K OHN IR )/aW 28440 A131-0842
AR CI57-0a308 REFRD NET FLK 310k O4N AT L/ew 8400 01%/=0418
AR 32 SIN1-0438 RIFXQ NET FLW B.LI% OMN IR )72 2048y 0157-0438 .
AZR) Y oS o REERD MET FLM BV GHR 1% MW i ey oan
AR s CIST=Q43¢ REFND MET FLM 5,15K OHW LT 1/aM 2BA R0 015T=-9458
ARG armran; B ¥XD MEY FLM 10K OHM AN HEW (LI MFLC 1O
AL 1001382 1 TRANSFORMEN: TONOID 28400 1001283
A} 44330 6Ek0D t BOAND ASEY: YTD N 0313048803
[31a1 ALRG-C25) 2 CEEXD ELECT 1,0 UE JOK ¥SVOLM 50289 150010%KS015A2-DYS
AXC2 LRI ] CIFRDMYLARATEO PF 16N200VDCH [1H ] YOIPET2ND-PYE
AJC) 0140 0708 2 CEFRD KICA 390 PF 5% JO0VDCW L1132 LLIS1SLINEL
AJCy olag-o2ar ] CLFAD WYLAR O,0LUF 3% JOOVCCM 20400 0)sn-0207
AICY 1160-0207 CEFYD NYLAR 0.0LUF 8% 200VDCW 1YL a140-0207
AXCh af 15~0C6 1) H CEFXD MY 0.020 LiF LOY A00YVOCY 45289 L ABFL TOA=PUN
AJCB -alq0-) 148 CEFRG ELECY 15 UF JOM 20VDCH Z8a80 0LEN=1TA8
AXCY 0 50-08%) CEFND CER 0,03 UF $00- 108 100VOCM 12982 80} =k BA0OKL
AJCLD QLAG~]L Thi CEFAD EVECT 13 WF LOK 20¥LCM 28400 LILT: LI R LT
FICE2 cpao-21%9 CREXD NECA 3O PF 3T JOQVOCW 20400 Q180-2199
ANCLS alsg-2159 CEFXD KICA 30 PE 5% 300VDCY 28400 nLee=-2199
A4 o1%0-QC9) CHFRD CER 0,01 UF #80-20T 100¥DCH 12982 201 -n00001)
AJCLS Q1%0-0¢5) CtFRO CER 0.0L UF #BO-20% 100VIXCM T 10} =kB00NLL
AX 16 A150-0C9) CIFRD CER 0,01 UF 100-20% 100VIKM 11982 aoy-xAcnol L
AXCLT 0)15Q-0C%5) CIFRD CER 0,%) UF #B0~-2Q% JOOVOCH TI982 BCl-K800gL)
ASCLe 0)%0~069) CHFRO CER 0,01 UF #R0~-20% JOOYDCW 12942 201K 800CLY
ACHY 01%0-0L534 CIFXD CER 0,00 UF +80-30T 2OOVDCM 12902 ngl-KAO0QLL
ABCIC 0)30-ce9) CHFXD CER D.01 UF +80-20% 100YDCW 72982 a0t -KEQCOLL
AN 21 Nt eo-0ces CIFXD CER D, ) UF +BO-2CT 10OYIKN L LFLL] MILALRS~CDH
AM22 Chan=-0Cns CIFED CER 0.1 UF +80-20% 10QYDCW 2089 INALBICDH
ALCED QLRO=0174 4 CREXD TAMY. 10 UF 303 20vDCW EIYIL 15901 C42902082+DYS
A2y CLEN-0ITA CLFXD unr. 10 UF 0% 20VDCN CTLL 15001 04X%02082-DY S
(3174 gL40=007) CHFXD CER 0.0 UF +R0-208 FOOVDCM 12982 AC1=KAQOOLL
AJCHS 01600003 crxn CERGOL UF +80-20% 100V Meh 0160 0093
A7 0140-0149 A CFXD MICA ATOFF 6% J0OVDCW 0400 0140-0140
AICAL, 2 16010518 2 DIQDEHOT CARRIER 70460 ¥001 0618
A KD 01 22-005% BIODEVOLTAGE VAR ABLE CAFACITANCE 28AR0 o122=00%9
AJCAn Q122-005% DENDECYOLTAGE VARJARLE CAPACITANCE 28480 0122-C0%9
AscL 1876-G04) ICILINEAR OPERAT JONAL ANPLIFIER 204R0 1E26-0043
AJlCe 197Q-0304 1 INTEGRATED CIRCULY 28480 1820-0106
AML) L8 28mC04) ICIL INEAR DPERATIONAL ANPLIFICA 28400 102L~C0AY

t See Section Vill, Manuns Backdating.
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Table 8-1, 1 iplaceahle Turts {cont'd)

Secibm ¥

Refercnce HP P Mir

art Number| Q Dascription Mfr Part Number
Dasignation ty p Code
ACa I8 25-004) ICELINEAR QPEMATIOKAL PHALIFVER JUMRD JAle-004)
AL $140-Ca%8 [} CRELEFXD RF § UN FLIY ] LRCT LT
And 9)L40=-0139 2 COIL/CHCKE 22,0 Wit LR FasA0 H140-0) 1
AN S 91400094 2 COILIFXD RF 2.2 UM JUAND FLAN=-C058
ALY 9100~ 429 COEL/CHOKE AT.0 Ui BR LY. 100~ 1b2%
ALLG 4500 - 1629 COILCHOKE 478 UH % 8489 BQ-1670
ALY 0100 t872 COIL FXD 24 Ul &% JE4RO BI00-1622
AVP) 14 EIRILY L] GCOWNELTOREPF Cﬂll.tﬁNlIF CONTACTY 891 5 2=054=-0000
ARl 18540404 TSTRISE APH 28ABD JB54=Ch0A
Ay} 18%4=-0404 ISTRISE HPH ELEY T JREA= 040N
[31+]] 10%4=0404 TSTRISE hPN 28400 I ANA-GOCH
AJun LuSA=-0A04 TSTR43: NPH 28480 RS- CADS
(3 L] [LLLEE LY L) ISTRIS] WPN 28400 L1854-CA0N
Al LASA-0A0 TSTRIS) NPN JRAND JEsa=CACH
ANT La%4-0404 T5TR3S] WPN ZRARD Ja%A=0A04
ANQS 1854-040% TSTRESE MPN 20AR0 L ESA=CAQH
ANY [R5A=-040% TITRIST APM ABARD | A%4=-0000
Ao 1853-0010 10 TSYAIS] PHALSELECTED FRUM 2HD231) LY.L 1 831-20]0
AN La%4~0 348 [ T5TALS) hPM [ 111913 LA IRA]
Al La2a-0348 FSTRESD WPN LLTR 1] FLEIR A
AlQES [FLEE R LN ] FSYRESE APN L1 %Y} FLLIRL]
AJdle 1 38A=-0404 ISTRISE NPN 18400 L838-040%
ANLS 1A5A=04A0A TSYRES) NN FLLY [s] ILELLY T Y
ANLL I9E4-040% T5TRISE WPR 28400 L8%n=0404
AOLT 18530010 TSTRIST PHNPISELECTED FRON IW1Z%1) JA4A0 [LEALTLT ]
AL gaR3=AR2E [} 3 REFXD GONP aBOD OHR BT L /AW okl Ch angs
AYRD Chand=-1538 10 RIFXO COFA TR DHiM 5% 17AM ati2l (4. BLY]]
AIR) 0583-514% 2 NIFRD COAP SLOR DM B ) 'ay ozl (4 ILIEY)
ALy 0403-5145 RIFXD CUNP 320K OHN 8% 1/ otizl ca hpas
AJAY 11T T H ] REFRD rLOXP RGO OHA 5K L/4n ol |4 W 1FL]
AJNG [L1A%111 5 REFRD COWPIE K OHU % 1MW 114 [ £ 1}
AT Qal}=100" ! 1 ReFED COFP 200X ONN 5% L/4N ¥ 4] CH 204%
ASRA Obn-3043 | 1 REFRD CONP 3OOK DWM S8R LJ4M izl (4. 08 [:L}]
AJRY oOb83-B02% i RIFSD COMP BROG DHMR BY ) /4W oLLel (4,91 I ]
ASR1O 0aBY-153% h ReFRD CONP 73K DHN 9% 1/7AW a2 &n 131
Alk)2 0AR1-1043 '{‘ s RAFXD CCMP LOGK DHNS BR L/74M ozt CH 1045
ALY oaeY~1 545 ' 3 REEXD CONP LSOK OHM 8% L/4N oKz CR 544
AJR1N 06N3~b82% i RiFRD COFP ARO0 DHN AT 174N ] T4 (4. T Fi]
AJALS Qapy-T33% ! FEFRD £OMP T3K DHN 3% 1740 ozl CH 7333
AIALS OrAT-0ARS { 2 KEFXD PET FLA 100% OHN IX ) /09 28820 D13 1=0045
AMLY 4157-0405 ALFRD MET FI.P'I 100K OKH L¥ L/8W 2BARG Q1S 7=-040%
[3187 ) qaB}=-482% J' REFED COMP SE00 DHM %% L/aM ol (4. 91 FL)
AIRLY CARI~15)5 ' BIFXD COMP TAX OHN 5% L/4M o2y L 7438
[ 344 - QaYR=-3128 / L] REFXD KET FLK 49,9K N 1T L/aM 2040 CaSA=1228
AM22 caga~-1228 REFKD MET FLM 49,9% DuN 1Y F7oM 20420 Or98-2i24
AR2D [LTRET T HL] j RIFXD CONP ARO0 DHM %% ) /4N [V Ch bA23
AR TN ChNI-T5IS REFXD CONP TAK DHM 5T B/4M iy LR 1515
AR5 OT5T=-0449 9 AEFAD FLW 20K DN IR ) /78M FLEY 1] Q137=0449
ANZS A757-04%) 2 AIFXD NEF FLN 30,1K DM 1% 17K i%an0 OF81-CAY)
AJR2T LY} LY 1} REFXD CCAP LBOO DHN 5% L/7aW oLz “ho&p2s
AJRZS cﬁl)-'!!!“l RIFKD GCONP T5K OHN 8% 174 oLt B 15%
ANR2% QIBY=0442 RIFRD KET FLM 10.0K DHM 1K ) /99 HLET (1] GI51=0ha2
10 OY4T7-0440 AEFRD MET FLN 15,0K OHM LX L/8M 28400 QT8 =04An
MR 3Z obe)~H082% REFXD CORP 48C0 QNN 3% IHH uilzl cn ands
A3} aaey-7151% RIFXD CCPP 5K OHM 5% LM Lol th 1818
AR 34 2T57=-0402 NEFXD MET FLM JO.OK DYA LR L/EW H .TY.["] NT37=04ap
AJRSS 0rsT-0ak2 ARFRD MET FAM LO.0K OHM LT L/8W B { L] 1] O731=0442
AMIS La9u-3102 1 REFXD MEF FLM A& ,AK OHMIX L/aW BT MFICTQ
AKDT 07570444 1 ATEXD FLM 136 DM IR L/8W l8a00 0157 =Casd
AJA)A 2100-2521 F REVAR FLK 2000 QWM 10X LN 1/2W 28400 21002821
AJK19 OhRY=RE2% RIFXD COPP 6800 (MK 5K 1/74M ol Lh £42%
AJRAG 0403=-2219 1 ESFXD COMP 220 QWM 5T L/4M ol s 1%
AIAR] Qak)=1018 REEXD CONP 100D CHM 55 L/74M o2l CB 013
AMA2 810213 REFRD METFLM IDI KdHM A )/B W HiLH CEATO
AJAA)Y aTsT=-024) RIEXD KET FLN 2,00k MHKR 1T /oM 18880 oysT=0210)
AMiny LIYAETYHE ] REFED COMP ABC0 DHN 3R L7aN el (4. 3.7 F1)
AMhS ar5T=-0437 2 REFXD NET FLM ATS0 O IV L/0W FOLY 1 O 7=CadT
AlRAE QIsT=-0420 1 RSFEXD MET FLM 750 QWM 1T L/ew FLLT Y] ors8r=-0a20
AMNAT QraT=-04ALG 1 REFAD NET FLM JOL OxM IR L/RW 20400 QT8T=-0810
AJAsG ArsT-1094 2 REFXD MET FLM L,4TK DN AR J/8M . 28400 orsr-10%
AN QIIT=LCSA RIFXD MET FLM L1.4TK OHM IS L/8W 28600 arrr=10se
A0 qaed=-510% REFXD COMP 5. DHN "% 1/4M otiz2l (4.9 11}]
ANAS 2 ABY CY7-0AA9 REIFXO FLN 20K LHN 1T L/78M 2048 075 1=Cad9
F 31814 QT8T=-044A9 REFND FLM 20K DOh) LX L/0M ZEARD Q73 I=0449
NS5 07870447 4 ACFXD FLM 6 7K GHM 1% 1/BW 2848 CMF IR T
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Minlel JJ20A T

Beclion VI
Talle -1, Jteplncesble Varin {zonl d).
Mfr
Refarence up pyre umbar| Qty Daseription Coda | Mfr Part Number
Dasignation ode
AkSs 02620442 R FXOFLMIOKDHYIS | 1IN (12 %1] CME S/10 371
AJEST £hu)-2025 RIEKD CONP 2000 * N 5K L/4u I € 1n)s
AYABE 0sN3-6028 RIFED COMP &R0Q DN BT | /AW o ch pazs
ANy cany-510Y% BIFRD CONP 51 04K 8% 1 'aW \TH] ca st
Y o8A3-39)8 2 RIFAD CONP 390 DVN 5% [J4W okl 2l TRt}
[3111] Corl=1%Ls REFRD COMP 390 QMM 5K L/ 4w athl on 191%
[3011] LELIIRRE] ) q Re FXDCDHF HUUHHU HH! Kl 03321 n !;b
AR b4 0631-1029 1] RIFKD COPP LGOD DN B8 L/4W ol cn lagn
Adhnd GaBA=2N% RYFXD COMP EOGD OHM 5K | 74M o ce 2045
ARBO CoHNY-%10% RIFKD CONP 51 DN 8T L/AM c1i2l [ 3173 )
AIRBT 9803-)1% RIFRD COPP 330 DI 5% /% 13811 8 1115
AJRBS gaR3«-1ads 1 RIFRD COMP L000 (HN ST J/4N ot cy In2s
AYAe9 0583=4325 I RUFRD CONP 4300 DHN 5t | /4w 0412} cnoAYVSS
AJLTD Q683-5310% RSF2D COMP 5L OQuM AR L/AM Gl Ly slod
AJAT) ob8)=-%L1% 14 RIFXD CORP BIG DHN R L/AN oLl 4. 114
AMT2 QaBi=511% RIFRG CONP 8350 DHM 3% J/4W [TYF] (4.1
AJRTY abAY=-810% REFXD COMP 51 DHN AL /AN oLl (4. 1Fi L1
AYATH QbBY=-n725 1 REFXD CCMP 6200 DHN 2R L/AN 01121 CB AXl%
ASRTS 0483-1025 REFXD COPP 3000 OWA AT 1/4M all2) € 3024
AJRTD LY RELHL] REFXD COMP LOO0 OHM 5K ) /aM o1z £8 1025
ARTT 0aa)-2428 H NEFXD CONP 2400 OHN A% )/4W LALET €8 241%
AINTR as0y=2015 a RLEXD COMP 200 (W 5% J/A4M a2l €8 2013
RS OTST-CANA RIFND NET FLM 172,0K DHN LK )/78W 18400 078 7-0844
AJARD 0187-0A%) ] NEFXD NET FLN 28,3k OiN 1X 1/78W 20400 ors-04si
ARl Q698-447) REFRD FLR B.08K DHN UK D70 20080 oaIR=AAT}
AJAB2 0881-)025 NIEXD CONP LDOO WM BR | /4K oll2) W WU
AIRES 07157-GAs9 umm nr znu LT YT FTIYT) QIS I=CANY
AJRES 075 7-0449 mm ll Im 26450 OV8T+0a49
AINSH o8} 0447 ﬂ fXD FU‘ 'lﬂ IKO 78430y QIR) 447
AL 03320 66504 1 ENARD ASSY: RKG DIV 78B4, 01370 CELDA
MA) ol eng) t FILYER ASSY 7B460 BN 62T
Adh2 Q3N20=-42T702 2 FILTER A3SY hL Ll 01926-02102
[X14% a150-0t%50 AT COFXD CER LOGD FF 2BO-20T LOQO¥DCM BO2ES CCATBIOFEND2T B~ L0H
ASCE 0l 59-0C9) CHEXD CER D.0L UF +AD-20T LOQVDCR 12402 ) -KRONDLN
ALY 0150-0056 CEFXD CER J00D PT +R0=20% 1000Y¥DCH x6209 COATRIOPFIOTL 574 -CEN
ASCN oLA)=-N%3Y 2 Cr FXD RICA 430 PF SR U0 VDCW FLLY I alan-0eay
ASCS alsg- 0930 L CEFAD MICA LG50 PF X T21b RCHLSE102J0C
L1 Nis0=-203% H CHFXD MICA T5Q PF 5% YOQVGLMW QORS) FOMIYE 191038
AT 0l80-0%)3% Ck FUD AICA A0 PE 5% )OO YDCM 8440 (AR BT
ASCH 01 30-00%) CHFRO CER 0.8L UF #80-20T LOOVOCW han2 #0L«reqdal)
AACY 0150-0C43 CEFXD CER 0,01 UF #RO-20X 100VDCN ran2 $0)-krpcall
#4C10 01 50-00%) CIFND GER ©.0% UF +B0-70% JOOVDEW 12902 REL=RRGOA}D
MELL 0150-0C50 CeFX0 GCER 1OCO PF #80-J1OT 1000VDCH LT COnTALOIELO2ESE-LEN
AACL 2 ¢150-069) CIFXD CER §,0) UF +80-20T JOOVDCH H!ll B0l -1800001L
ASCY) a180-00%0 CeFXD CER L030 PF +80=20% 1OD0VOCMW LLTI L] FOLIREOIF1 022 526-LNN
ANCLA D1 %0-0CM0 CIFXD CER 1000 PF +£0~20% )COQVOCH 22 4% COSTRLOZE |02 E28-CON
ML) 6l30-0as0 CIFX0 CER LOOD PF #ED=20% 100QVDCM LT¥IT) COBTNEDIE IO ST8-Clt
AMEES gl 50-00%0 CIFXD CER 1000 #F aN0=-208 JOQOVOCH L1 CCeTNO2FIONS2e-Lbn
ML 01%0-0¢9) CEFXD CER 0,01 UF #§0-201 LOOYDCM Tiony NO)-KACO0EL
[X14% | 0l tq-00%0 CEFXD CER OO0 PF ¢00-201 LOQOYOCW LLYL L] Contnfuriors2e~-cnn
MEL9 01%0-04%0 CLFXD CER 000 PF +80-20% LOODVOLM 18209 COB7B L0010 52L-C0H
AsC20 N1lta-040%0 CiFxD CEA LO0D PR »RD-200 JOQOVOCW 62 E9 LOATBIDIEIO2L420=-C0N
ASC2) Q) %0-0C9) CIFRD CER Q.01 UF +80-20% 100VDCM r19nz LRI BN
AAL 22 01%0-90%) LEERD CER 0,00 UF 80200 L0YDCH 12982 LIRS ST TR
AAE2Y 01%0-CC80 CIFXD CER JOOC PF +NC-20% 10COVDCW 582809 FOnTRI0TEL O] 528 ~EDH
[L144] 01 %0-~0C50 CIFRD CER 1000 PE +A0-204 1000VYDCK 58289 COOIBIOIEI02ES20-L0N
AL 25 €130-0C50 CIFED ZER 1000 PF +£D=20% 1000VDEM ELYLL] LCHIBI0QEN0 526-C0NH
AsC20 0593-0CH3 GEIFXT, CER 0,00 UF +R0~20% LOGYDCM L ILTH 20) ~R 84001}
ACET 0] %9-0¢30 CEFX) CER 1000 PF #+BQ=20K 1000YACW 55289 rounoulnnszh-:mi
ALC2S G160-20C% CEFR) MICA 10 PF 5K JOOVDCM agady ADRYISFAZL
A2y 0180-09)8 CEFND MEICA 1QUD PF 5% 1213 II\HI“IOZJIC
A4CI0 0180-0%538 CroaD PILA LDBOD PF BR 1218 FOMESELOZILC
(X 413 a150-9C9) CLFXD CER 0,01 UF #3Q-2¢R 1GQVDOM Tien} 40] = 000010
AYC)2 0150+-0¢Y¥3 CIFXD CER 0401 UF +A0~I0T LOOVDCW 11982 401 -K8400} )
A4C)3 0140-0C93 CIFXD CEN 0,00 UF +#0-208 LOOVDCK ravez a0L-xn00911
ANYA 01L2C-aL10 CYFXD CER |00 PF +0-20% LOOOVONM 56289 LOATAL0UI0;LS528~COH
AsC 35 0190-0C9) CrEx CER 9,00 UF «p0-20% [OUNDCW bl H ROl =KEDRANI
A4CIS als0-beso CHFRD CER 1000 PP 4E0-20% L000OCH SAZRY COLTALOELORESIn-CPN
ALY Y ¢)50-0050 CrFXD CER LOOQ PF #80-20% LO0QVLTW 50289 COLTRIOZENO2L VO-CON
AVCIS 0} 10-0¢54 CIFXD CER JN00 FF ¢BQ-20T LOCOVOGY 56289 CO6TBLOJELO2LETS~COH
X417 N190-00%0 CEFXD CER SO0 PF +20-20% LOCOVDCW 1249 COMIALOJELQIRSTS-CON
ALCAQ 0) 20-0C5) CEFXD CER 0,0) UF +80-201 LOOYOCW 12982 wC)-REG0OLL
ASCHL £1%0-0C50 CEFXD CER 100D PF +R0-20% LOOOVDLM s6289 CCATBUDIEIO2ES20~CNN
ARCA2 0} %-0050 CEEXD CER 1000 PF +80-20% LOOOVDLN 56209 CCaTALOZELO2ES26=C0M
A4CAY 01%9-0C50 CIFXD CER 1000 PF +EQ-20% 1000YVDCK Sa289 CCBINLOTELO2LS20+COM
ASCHS 0) 10-0C%) CEFXD CER 0.0 UF +80-20% 100VDCH 12982 AO1~kACQCOL)
.1 ]
;
e - e eaart®™ e it 0025
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Mindel 1320A/D

Tahle 6-1. Replaceable Dartn {cont'd),

Beellon V1

Reference  |upp Mir
art Number| Qt Desariptian Mir Part Numbaer
Dasignation y ' Codo
Y741 o) 80-004) CEFND CER 0,00 UF s60-201 100VICN Tr9n2 AQL K KOG} |
ANCAR ¢i1Ng- 0080 CrFRD CER )OO0 PF +80-20% LOQOVOCH 5h20Y COBTALOZEL OGS EATe~CDN
IYaY 01 %0-0050 COFRD CER KOO0 PF +A0-201 L000WDEM H289 CObIRIIRELOE N 2u~LON
AACAN oLuD-)TAd CEFND ELELT 15 NF O J0WKM FTITT niNG=) 1ab
ANCHY 0180-L T4n CEEXD ELECT 1% UF LOK 20vDCH 20A40 OLAC=-) T4
Y4} 1470 04k 5 163 DIBITAL VEIL NEZEA
AyLC} 170947} 8 JEALEREAR NOOULE L] ECAIMER
3] 1826-00%8 0 TCYLENEAR VIDEG ANSLEFLER THD NE B0V
Ty I824-00% P FCELERAN YIDED ANPLIFIEA 1A374 NE SD)A
AsCH 1R20-04%0 s JCIDRGRTAL TTL 18374 Nnza0A
ASjLA THETH L LINEAN MODULE PN (L HHIT
ANCT 18 b-00%0 lcu.mn vlnm ANPLIFTER O NE BOLA
AVICK inta-005 8 TCILINEAR VIDED ANPLIFIER TIIT) NE %0LA
AdLl 100-3248 2. COILIFKD JO i 20480 ¥100-3244
MLt HI00-32410 COLLIFXD 1 I 28400 LIELE HY
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Alnt 1ab)-0203 \ TATR- 5t PP qy) T
Ara) jabe.0aep ] 1L LLHT NG
n;n: TN ) VETR: &1 KRN o LI
AT QU THAY 08 10000 1 PETNBIRPN 'TH TS KA
AT m LITERIT b A FAD CONP JRO0 I BN 1 oy At caIby
AT N} TN ' B ERD COMP EROOE b bW IH] crgrh
N1 IR ) B OFEDCOMPIJ0 1f 6% ik W I TTHI
AL KL TR ] NFROCOMPAN IE LN 1/4 W alH CHIHb
AY MR, NS IR ' W FROEONP 30000 , AW ot (I
A AY pERY §)I8 ) AEXODCOMPRIGONY BN AW 1] [T
A;Fl.lll g ¥ W EXD CHMP IRE CHM BN [ W o CHIEID
AT R ALY asns 1) 1 A TNOCOVP 100 QMM b /4 W I i
AT AY4, AR A ? N ERG CONR 12 K CHB by bt W ann cetidh
AT R ogN)-ods & ReEXD CONPFE08 OHM BN [k w o LY
i;ln TR H N FRDEOMPEIEROHR AN VA W LITH 1Y
Al pIn BN A5 |1 ReFMD COMPIO ROKM AN )il W ang I
Al BBl GhE- IO Wi TXD COMP )OO0 QWM WX ViEw IS ek
AT AR os i) Dgh ) NoFRD COMP IR NHM §% Vid W an) CRIeh
AT AN pEd-fodd ) NeFRD COMP 160K QR bY LA W alnd IS
YIS IR ALEXD COMPYIOD QUM AN 1AW 0w CEMb
Al R]) TR EI ] R PR COMPJOKOHM B J/6 W mn Chjols
AR TR ' A PXDCOMP IGO0 OHM K% b w 1] tHlgb
LI nlu-!uli M FNDCOMP 000 OHM k% i W mn I
AR T ann ) NFRDCOMPONOONN B% 1AW 1] RN
A nERY-JEOD ) N FXD COMP I8 QUM BN AW [T TS
A N3 TGt A FROCOMPFO00 ONM B 1A W CITH I HI!
nnl TraTH] N EXD EONP 10RO AWM BN oW L] culorh
Al M) a2 1 AOEXQCOMPF YO0 QWM by AW MIH e
A ) "R T ) K FXD COMP L) GHN &% 1iEW an cArIGH
b Eae Sechion VI, Blanuat Back dsling
f-10
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I Model 3320A/0 Beetinn Y1

A Tuble 6.1, KHepiaceable Paris (cont’d},

Roforance HP P Mir
art Number| Q Description Mir Part Numbor
Designation v ' Code
¥
AT A3 TIINLH] Mo FXD COMP 190D OHM % N W an caag
Al A3B, AN TTIRYIY H W EXD COHP Y MERAKY Y 14 W N T
Y] IR | W EXD COMP AXOT GHM A% VA W "I T
L] TORH | Ao FXO COMP 700 OHM % V4 W U carh
AT AN HIR1ED NiFXD CPMP §100 OHN B% VAW BN cabIdy
AT RiY TTINLE NOEXD COMP IO K OHM AN 14 W an cei0b
AY R4 IR MoFXD CONP 100 DAN E% B W "L £h1074
YL Ry OIS A:EXD COMP 1000 CHM A% bid w anm CEINB
! AF R&Y a601.3006 | N FXD COMP IO OHM IN W [13}}] [ F1L1Y
v Al T ITRILE } TRANEFOAMER: TORQID i "o 13y
AL T2 . 1 TRANEFOAMEN: TONDID iR "I RH ]
AL TY TAAKSFIRNER: TANOID i T
AN S 1 NOARD ASSYEREFERENCE OSCILLATOR 1n4a0 03120-845CH
Arcl 1 H CIFXD CER I000 PP 20K BOCYDCM roa N0} -000-¥E5- 1IN
3] . CIPKD ELECT )5 LF 10T 2OVDCM 20400 0180~} 740
T I . . s CIEND NIEA JOPE 3K 100¥DCN 14859 NONLSENGOYE
ALCH Dik-us CIVAR AR 2,4~24,8 PF a0 1 89-509=)0%
ALCS 0lso-23. i CHFKD NIGA 38 PR 3% 1OQVDCH coesn PON)ICH NOJIE
ARED o1ta-001) CHEND CEN 0,00 HF +80-30T JOOVOCH I1TH 80L-RuDCAIL
ARCT 0180-220) 1 CIFXD KICA 9L MF 8% M KORLSK 910130
Aace 0} 20-004) CHPAD CER 0,0) UF ¢80-208 10IVDCM 12442 101 -KACO0))
ANCH £h40-C09) CHEXD CEN 0,00 UF 40-208 10QVOCH 1902 An)-K 000} |
) ARC)D 0l 50-00%) CIFXD CLK €400 UF »00-20K 100YDCM 4482 a0l -KnGnny g
114y a)80-1¢0Y CIFXO MIEA 820 PF SR 300YDCK T LT RONL3H 023 JOE
1Y B1A3-0LTH ] CeraD AICA 1000 PE 2% 20480 0140-0}19
ARCL) 9140~0119 CIFxD Kica JOCO PR 2E FELY alaQ-ol 19
ACLY 0159-00%) CEEXD CER 0,0 UF 460-20T MOOVIKW 12982 10} -REQDON
E ALY a)20-00%3 CIFKD CER 0,01 UF 480-208 JOGVOCW 1992 201~KA000%)
AN 0180-0CT3 CIEXD CER 0,00 UF 400-208 JCOVICM 11982 A01-%8000) 1
ASC1? 0L20-0C53 | CEFXD PR 0,01 UF +£0-20% JO8YDCW 11902 A0} -ke000l)
ABCIB” 0140-0710 1 CEXD MICA 210 FF )% J00VDCW 12136 DAMIBEZ 10300V ICR
‘ ABCAG 01500122 C.EXD CLIY 7000 PF 20% 500VDCW 17087 601 - D00-- YE5- T07M
ABC20 0160- 0063 CFXG CEA 0D UF +80-20% 10AVDEWY T RO} - KOO §
)
: RECT ;0150 D003 CEXD CER 00 UF +80-20% [OVOCW 2063 891 - 410N )
AECT2, 73 COIL0- 017 C.FXD CER 7000 PF 30% S0OYDCW 3uR2 31 - 000 - YEE- 205N
ABCI4 ‘ 0140.0210 C EXD WICA 770 PF 1% 300VDCW 1713 PIRISE 27 030NV EN
ACSS, U 0150 0003 CIFXD CER 00) UF 83 -20% 1OOVDOW 17082 101 - KEOOAT b
l e 014D D10 ~ CFXD MICA 770 PF )% 300VDCW 110 DMIBED IV IO30WY 1E
Atciy 01%0-0121 CIFXD CER 1000 PF 20T 50QYDCM 182 ACL-009-Y85-200N
ANCEY 0380-0122 CHLERD CER 2000 PP 20K 500YOCH 1902 B0L-Q04-Y43-202R
- ARCIO 0150-0122 CLFND CER 2000 PF 20X 300VOCM s NC)-000-¥83-702N
N . ARG aL40-0210 1 CHERD NICA 270 PF 5T 71A00 oIAC A7)0
AECHR 0ls0-2225 s CHPD KICA 2000 FF SY 10NQYDCM 121s FOALYP 202 110
ARLY) aL%0-£C9) COEXD CER D.08 UF #8020 LOOYOCH 12982 nol-uoon{:
_ ARCHA 01 %+001) CEFRD CER 0,00 UF ¢AD-20% LOOV:W 1113 801 ~KBQO011
ASCYS €130:009) CHERD CEM .01 UF »R0-20% JCOVIXCM FITH 21 -K0000))
ANCIS 01%0-001) CIFXD CER Q.00 UF #RO-2GK JOOVECH e} K01 -RE000} )
Acy? ¢190-0C91 CEFAD CER 0,01 UF #40-30% LODYDCW 1582 anL-Keacolt
ARCHE 0180-00%3 CHFXD CER D,0) IF +R0~20V JOQYDCH 19my nc)-aanvall
ANC3Y 0320~ 0C5) CHFRD CER 0,00 UF #8Q=-2CY 10aVIKM 12582 nt=xu000l)
AECAD 01 59-009) CAFXD CER 0,00 UF ¢RO-20% 100YDCK T Foo RBAOGYE
tAICA) UNASSIENED
l T UNASSIGNED
banca) UKASE:KES
b ances I UNASHONED
tancas URASSIGKED
AREAD ; UNASHIGNED
ABCAY ALED=LTAS © CIFED ELECT 13 UF 108 JOVDCW FTTYY u)eg-| 148
ASCAE | oLe0-1 148 CYFRD ELECT 15 UF 0T 20VDCW JaMR0 0180-1748
. ANCAY qa190~009) CEFRG CER Q,0) UF «00=70% 1OOYDCH |21 H #O)=-RRACALL
ASGC30 QLR0-1 Tan CIFRD ELEGE L8 UF LOX 2O¥IXCW 28MR0 A1E0-114b
- ACY 5122 0054 DIO0L: \roum: VARIABLE CAPACITAKCE A0 0172 0049
ABS) $110-0677 FUSE \/A 3 28450 21430075
AL L420-0450 lcmmm m 10324 CTITYY
a1c2 1920-0431 FEILINEAR MODULE T LT
t anr| UNKEEIGNED
ASLL YL40-017Y COIL/CHDRE 22,0 UK 108 anape 91a0-0) 1%
l b Ges Saction VI, Manusl Bacd tating.
l B'l:
. o PP E  SP CRper . PE Y| N T N daiiiiedil)
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Edetion V1 i Model 31204 1

Tuble 6:0. Nep'scepble tarts {mnt d}

bt L
Mfr

Rofarence pip nore Number| Qty Description Coda | ™Mfr Part Number
Dasignatlon . out
AnLy 600 1870 1 COIL MALDTY CHOKE 1860 UM JO% 78420 N00-tax
AEL S ¢ng 36! 1 COIL KE % 8y MmA00 9100- 136+
ALY 9100 2368 COIL M s 5 4 BN 78480 9100~ 336}
AuLy gto0 130 COIL NF & -1 BN 78480 0100 3344
AdLb Hoo 1M COIL: NT 030 U B% 13480 91093361

t oRRLT UNARS|GHLD
AsLA I140-0107 COILIFRD NE 27 Un 10% 990 TILIST
ALY nyag-0)01 COILEFEXD WE 27 U8 JOR %9400 }540-34
AELLY visc-0l0t EOTLIFXD AF 27 UM JOT 49800 10s0-14
AELLL q100- 1L IN COJCENLDED CHOKE 5,80 UNH 240 9100-1018
Aeal (LIS TLYREES MPN Jaant 18340019
Aty 1a%s-001 TSTRIST WK 70420 L8s4-Cob
ABQ} 1481-020) T$IRES) PHP Fasng LE3}=020)
ABds 14%3-020) YSTAiS) pap 14400 ja%3-010)
ABQY 1a%a=-0c0% TSTRISY KPR E0L3) Moy
ABLS 14540004 ISTRISE KPH ROLMY phr0Y
Aeal 192440019 TSTRESE ek 80 10%4=001%
ANUB jesa-gol- YSTRIS) NPH 20480 Jas4=001Y
A8 -0 TSTRLSE Fhe FTIYT 1a%y-010)
ABGLU 1953-070% TSTALE] PHP FLEYT] 1853-020)
FTETY 147 3-020) TSTRIST PR inaeo FR53-020)
AU 1E%3-020) TSTREEL PNP 7nan0 1431-020})

MY UNASHGNED

1 ABULS UNASTIGNED
ABR) OAN =515 RIFRD COFP %300 DHN 38 | /4l ok Ly 5123
ARK} arsy-ane? M FROMET FLI 120K OHM 1% 1A W 28040 o8 r-0U}
ABR) IR A PXOMET FLM 0.0 K DlM I% 3R W YT 0137~ 0483
AlRs Ch%a=1499 2 RIFRED FLE 402K DHN 1K /AN 28400 0498= 1059
AEKS LY RIS THY FIFED COPP 470 DHN 5K $/aM 012} CH ATYS
ARG Coll~4535 REFXD COMP LSK DIN 3X §74W LIRF]Y ch §%)s
ARk} ChNL=IN)S 2 RIFAD CORP IO (VM BR LJAN LTIE) ca 3018
Ayua n543-301% AEFRD COMP Q0K ORK ST 1/4M [YF] th 3013
AGAY OhEY-ATLY RIERD CCPP ATO DHN B |/aM N Lo ATLY
ABAVO ] nael-1038 REFRO CONP [O0O OnM ST 1/4M IED CJd 402%
AURLL e )-20)14 AIFED COPR 00O OHA BE 174N [TEF] TRIT
ANRL2 oBBY=L02% FEFRD CONP 1000 DN 3R 174w LTI TRV
Adhk3 CLAY-BADY RIFKD GCHP BACQ DHM K ) 14W nllzi ch Y623
AGK1A TR I KEFXD COMP 5600 DR SK | /4N alz cs 8
AEM)S nbal-£21 8 KEFRD CCPP B2D OHM B3R L/4M ol n TR
TS bEI-b74% FERXD CONP 820 OHA 3X 174N ol Ch w2l
AWRLE Gba1-1 015 REFRD COFP 1000 DN 58 L7\ o)1) ch 108
MELA Q893 2019 ALEAD CONF 200 OHA 3% J74M 01l £s 10)%
Adk1Y CanYINLY NEFRD COFP 330 OHM 35X L/4M ozt cr 319
[T et~ 1433 5 ALFRD COMP LOR OKHK 3% /&M o c8 oY
Awrzi AbFY-2025 : KEFRD LUNP 2000 DHY ST L/4W o LT
ALRE2 Catlenly J REFRD COMP B0 A AN )7AN ozl {11
ARRZ® neaY-L2 8 b ORIFED CCRP BIT DN B8R | /AN UITEH Ch AZID
ANR2s chLRy« 101y MEFKD CONP 100 DKM B3Y /4N onn chI01Y
[YT¥] nhR3-9)28 o1 REFED EOMR 9100 DMK 3K Y 24W o TRt
ARK CuBy~102% rikeh CONP 3000 DKM 3% 174M ol)z) ch 3028
Ath2} N643-3075 ALFRD COPP 3000 DN ST L/AW ann c8 1023
AEB 28 cory-5)0% AEERD CONP 51 LYW 5K /A n“u ta sLos
MELY Ched-Mick NIFRD CEFP 31 O4N 3T 1/AM ol Cs 3403
ARLID ChAl=]¥15 PEFXD CCMP L0 DKN SR Y1/4M o121 cp IS
AL . AARI-TELS RIFXD CCFP 300 OxM SE L7aw onn CEIBDs
AR tan)-1118 ALPRO CONN 330 OKN 3T 1740 LITE] ch I3
AtR)) 0sR1-31% RIFED CORP 330 DM AR )/4M nl{n th 113
AR 3A ChiY-4 103 ’ REERD CONP AT DHA 5K }/AW niizl C8 ATOS
At 3h OAR)=%10% REFXD CONP AT CHN BT )70 ali TR
MBI cana-3is REEND CCNP 130 OHM 5K 3/AN | o s I8
AlESY OREI=22)% RIFXD COFP 2,2K OnM 58 L/aM 1381} oy 2H
Arglp 0ak¥-10)% ARENO CONP 100 DN 8% 174w otz ca Lol
L85 1Y BNI-2238 REFRD COMF 2,20 DHN BR 174N a1y cR 222
Agpan CorY-47105% REFRD COMP &7 DI 5K /4N o Ch &ICY
FTTNY Cand-10)% REFAD COFPP LOL DHA ST JJAW o) TR
Adka2 c4ey-)0)8 REFND CANP JOK OHN 5K )74M o1 ca 1013
ARG caRi=13)% NEFXD COPP 330 DHA BY J/4u ol s M8
ASRNS naRI=102% REFRD CCNP 100D OHM 5K L/44 ol ce o2
ABKVY: nek3=62]5 NIFRD GOFP 877 DHA B 174N 1Rl RO
KERAD CLEY-4 108 REFXD CONP AT DHN 3% L7AM aln ch 703
ARRAT (TYS TS TN REFND COFP ATO NHA 5% L/4W G112 CR sT)%
ARRYN CHRY-812% NEFXD CONP 5100 DHM A% L74d a2l CB S2s
ARAY nan1~si2s AEhaD COMP 100 WM BY L /MM oi12) A RIY
AR50 24R31-410% . REFND CONP AT DHN 5% /4N ol ce Ar03
[T osNI~512% REFRD COPP 5100 CHN 5% (/2aW cik2l TRI¥]]

1 EBes Bection VI, Vaoual Beck dating,

612 !

atea PP IO VY S SRR VL. | S . s S
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hln:lg! INNCAMN section VI
[}
Tahle 4.1, Replatechle Parti{Cani'd)
Referonca . Mfr
art Nu Daos fr Part Numbe
Daslgnation HP Part Numbar | Gty cription Codn e r
Ml
ARRA2 Nbr¥-4018 AEFKD CONP 200 CIM 3% )/aM oLyl L8 ro)s
AUES) oan)=302% REEXD CCHP luuo omt ul 1raM n{ln Lh jors
ABRBY ObRI-£21Y WJFRD COMP 620 DN 52 ) /4N gl [4 T
ACR AN nsa¥-4T08 REFRD CONP AT DUN BN J7AW oll24 LB ATCH
AURSh CERI-4T18 REFRL COPFPE AYO AN 5% L7AN oli2 CB AT
Y11 OLEY-5)ES _ WEFRE CONP 5[00 GHN 5T | /4N o112 (AR IF1}
ARRS Y che)-a12Y RIFED COPP 300 D% BE L/4N opin £ 5124
AKBY chl)-4 105 RiFXD COMP 47 QUM 3K L24M ol i th sro
Ak b0 nach-1)25 RIFXD COMP 5100 UK 3% L/4N Pyl CA 512
LARGE Gadd-201% REFXD CONP 200 DitN 8% 174 ol L8 01
VABNOZ- 68 UNASSIGRED B
1ASRGY- RN UNASSIGNED
AT UNASSIGNED
Ay 04100424 1 CRYSIAL: nu.nnrz 78480 AI0.0435
PIALIZIOA 0327066833 5 PCASSY: MODULATOR 8440 03320- 66533
okLy) ABA IS IDENTICAL TQ ADR WITH THE
FOLLOWING EXCEPTIONS:
AICE-12 NOT ASSIGNED
AMCIS e -1m C:FXD. &1 PF +-B% JOOWVYDC MICA im0 0160-770)
AL WOT ASSIGNED :
AT M4g-0190 CFXD 29PF +-5% J0OWYDC MICA 1738 DMIBE J00J0IOMVICK
AGC12 NOT ASSIGNED
AYCI8 01831740 CEXD ELECT JBUF 0% 204DOW E8780 VB0 166 X001 062 - DYE
AR, 2 NOY ASSIGNED
AICY THRL ANICK KOV ASSIGNSD
ALY THAU ABQB NOT ASSIGHED
ARNETHRU ADRTS KOT ARSIGRED
AEREY I
AIRAR TS REFXD  FLM BOEOHM 1% 1AW mr CAT-0 ey
ARALE osak-44dn R FXD COMP D30 0HW &% b/éw LIEH] CA
RirXKD FLM UL DHM 1% VAW 1464 Wi
ANRAY NOT ALSIGNED
AINS) akR1-1540 i FXD FLM 43) OHN 1K 1/8W ] NFALT D b
AURE? 7100 1488 R:VAR COMP BX Q1M 10% 12W R 2900 2484
AUB (12200 ONLY) p1)yo-ssbos ) PEASEY: MODULATON H Q1270 BELLY
ANC) a)06-0374 CrEXD TANT. 10 UF )0% 28 VOCW T 1EPOIOEND0I0RT BYE
AR aIng- Y8 ] CFXD ELECT O 22 UF J0% "o VOEW Mg 5ab Y
Al g1 C:FXD ELECY 027 UF 10% 35 VOCW HIIT) Q1C0- 1128
ANCH a104:0324 CrEXO TAKT.IL SF YON JO VDLW 1T 180D 10KX007082 DYS
AMCS 0y00:0372 ) L:FXD ELECT 0.60 UF 10% 3b VDLW iy YRODERAXAGIEAT NYE
AMES IKD-410) 3 Ct FXR ELECT 0. UF 19% 15 VOEW ‘ [THT] 10DV 0AXN0)5AT DYE
ALY 1000184 H C:FXO MICA Y Q0022 UF 10% 250 VOEW, THTY Wi
ACH 91000184 . GEXD MICA MY R BOIZ UF Y% J00 VOC A ) THEH D
ASCH 01001743 CrFRD ELECT 0.9 UF 10% 56 YOCW [TH1 1AOD10INBGZSALDYE
AICYD 01830151 ' E: FX0 WY 0.008% UF 0% 300 VOCW THY 1PENIE TS
[YTA]] oR0-1743 C:FXD ELECT Q) UF VAN 38 yDow - T3] 13001000008 ADYE
Hec13 l nis.0am ‘ CLFXOCERBOIUF B0~ 0% b0 yrbw nsn 101 Kn00a)t ,
ARCTA ' (TR ITEH CEX0 CEA GO 4F « 10 0% 100 JDEW e ) xR0}
AL ols0.0003 C:FXOCEN 0.0, UF» 00 10 % 10r,VDCw T 101 Xp000It
AICIS* M4g-019) ) CIFXID MICA 48 PF EW ° Hs DMISTHG00M0NVICR
A2 0150-0003 CFXE CER 0.0) UE 1B0-20% 00VOCW I T BOY -KBOIGY|
AICIB 0140-019) ) CFXD MILA B8 FF 5% 300 YOW 18701 ROMEEEEE0) 300 V
AICIY 91B0.000) £oFXD CER 0.0 UF ¢ 00 JOY, 906 VDEW 1 W-REIE0H
AMCI0 Qy50.009) CIFXUCER QNN UF + Ju. Jok 100 yUCH 18 10) K000))
AMEN oven.ira CiFx0 ELECT 95 UF 0% Jr.vDew  ° M qHe 114
ABCI? g180-0043 Gt XD GER OO LF ¢ b0+ 0% 100 Y0 iw e MY 10201
AICHY 0160:0043 £, FXD CER 0.00 UF » 00 - Jox 100 YBEW 1 H 100 K2EO N
ARSI 0l z1-0437 C-VAR MR 1TALIPF T ] 149 BOB-YGY
AYCEE G150 0759 CrEXO MICA 700 TF b% 300 VDLW onEs) ROMIBFIOLNIS
AUC76 01632160 ] CiFXD MICA 33 PF BY . 26400 0160- 1150 :
AMLD) 9169:3110 ? € FXD MICA 27 P 0% ns NOMIBERTONS
AICIR 0YRG 2202 ? C: XD MICA TB FF ' i Q140 7307
ADC?S D160.21 88 ) I:;rxnnlc',:u nm vocw LTI ADUTICHUNS
AICID grn.2201 CtFXDMICA TS IE i 01§0-7202
ANC) CITTRCEEL [ rmmcnms\ 1 noMISEITOIS
ARCY IR HTD C:FROELECY yBUF 10y JOVOCW HT ILar]
ARCHY PIRG-LI4E CoFXD ELECY VB UF HON JOVRCW | HUT) TITRTITS
ROCH, ARLIS nyep.0am) C:EXQLERBYD OF 130 20% 190 YOCW Hag 101-k4000)Y
ASCAY 1ech-eodn DIODECEIL CON 30 BA QWY o113 FOGIGH?
AsCA; THELIT] DIDDE: EILICON J0NA 39 WY LT Fhntone
ANEY 1020043 C1CsLINEAR DPERATIONAL AMPLIFIER HUT 1075001
AnCYy TH I ‘ FE:LINEAR OPERATIORAL AMPLIFIER HIT THTTTH
ASIC) ‘1a18-004) (CLLINEAR JPERETIONAL ﬂHFNFlM T LY [TPIE LI
ABICH JA2E-004) It LIEAR OPERATIONAL ANFIFIEN LT 138 0003
ANILE JB28.0043 1€t LMEAR CPERATIONAL ml-un!u Hin 1626 St
ANICE 1821.000) ) TAANGIETOR ANRAY:E) KPH IV CANE
Al 12E0: 000G L ‘COYYNECTOR: AF SUDMINEATUNE GEN .8 e b2 ab3 good
I Bee Section VI, Manual Bachdatlng. . .
! 8-13
[ I e e — b ¢ : -
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“Baction VI Model J120A/M
: L 3
l' Tuble 8-1, Meplaceshls Parts (cont'd),
‘Roforenca HP P ' Mfr
art Number] Qt Dascription Mfr Part Numbhar
Dasignation, v prion Coda
TIVE SLINTIL] CLILLFRO NE ¥ OR Jeidn TR
ALLE n:w»nm COILEFrY hE Lot It 40 DEVE
Al pidg-0)4} I X0 AF 2D UN 10 1Hod 1151
AL plic.cone COLLIFRO AF ) JN 1E0 1900008
ArLE YEARDIE €0VLe L X0 RE LFUN 10 THTL

. AL mu-nlu ] tolL! FXD RF 4T UN 1Y) nega
TR a0t ! detht X0 AF 1.3 0 1] netbii?

AL lllu-lll! £0IL; FX0 AF 27 U 10W Mit0 TICE]]
AW ‘ TE1IAE TETRI BN [FLPCYEO FAOM DRITON [ 1esd 00N
1| a2 rE3.0C30 TEIR:EIPNP (REZECTED FADL JN 3107 1] Yib3 0030

AR mumt TRER: 6UNPA thletsad from INIYOA} i Hiy 2N
AlDé TRaSRRAY) i TRTNCKiFET I L]

ABGH FeRNDant 1SR 6) FET Wiy LN
Abid yeay-0008 S YETA: I PRP L e
Hio} 1ELD000 YETACH) PN i 10549849

-Ale TN TETR: £ NPN ' 10 114 201)
Al tASA-000 0 TATALEL nhR T 1ab4 0010
Ay . Yasd.0068 : TEIRL B PAP ! 11| T
NTIE CaNNs:3N)Y i MeRYD FLMTI0 S ONal AN ) FAw Ny AT
AlN? I8 A:PXO FLY 233 7 DHN X 1/EW T TR
AN RN LT | AL EXO WET TLM 16K THM I8 1/EW nu RIEI

1A O F.EXIMET FLM UK QUM I8 10y nu gInranee
ALRE BY%T-0044 By KD MET FLM IR K OHN I% LEW i gIRrad

. AERI T 4 REFXD FLM 14,30 OHM )% 118 W e 0EIL430)

FANRT TITTT] t REXD FLM 8K OHM 1% YO w THIY BiIs LN}

7] R TSI RUEXD FLM FAT K GHM % 18 W UL TR
AIRY, ANR}D azs3:271) R:FXD COMP T K ONM §% /4 W I caasie

S AR 0tdd. AT REEXO COMP AT NECDIN BR 1o w ] YL

- AUREL AUAYS IS LT RLEXD COMP 27 K DHM AN 176 W o) BT
M TN FLEXD COMP &, T MEGOHM 4% 1AW Hin LT

- “

AR T M:FXD COMP JY K OKM % VAW I A
ARIL, ADRYY zees rrrn ALFXD FLR 732K OHN 1% 18 W nn L
AN oysp.oanr ALFADMET Fib S1EK OHN IN 10 W Imn 0207 04RY

Y amnn 'HIgHE wERDMETFLN ) KONM 1% 1/EW T 2T
AIRID AL TRTTTS BLFNG BT FAN LY K OHM IR AW e T

LT Loasanagey ML EXD FLM 12K QHM 1% 1/0 W 1 BEIa30)

2|nu N TITHIT}H KiFXDFUIM PYA K CHM I 1w gt TEIr L}
kil y TR HT] § ReEAD FUM LAY K QI IN 1AW i 030

AMAH a3 4728 ! R:FXPCOMATCOONM BN AW am ChaT

AIRDS £ 1 NeFXDFLM GY2K GHM 1% 1/EW nin TTEIH

AUNLE a!n.um ) R FXOMET FLM 226K DNM 1N ViAW 10 I
ASRI} 1180: 2884 R VAR FLM 2300 ORM 10N LIN 171 W 1k 1000431
FLH] IEHE | REEXG MET FLM 2.0) K ORM 1% L/I W g0 LT
ATRTY 11 IR W FAD RET FLE AR OHIS 1% LA W I I
AWRID IR NrEXOMET FLM A0F QKM 1% 13 W T tHNd
MY T oesrnany K FXOMET FLM 430 QHM 1% 1/a W I (TR
AIRY) BIRI-H438 XD MEY FLM 6J) K UM IR 1/IW 0 T
A onan.4dTe 1 REEXD FLM 10.2 KOHM 1N 5B W 1 TR
AR ETTEI t REFXD FLM 16 ONM 1% 1/EW i I
A T RINT02%Q . REFXOMET FLRY K 04tk 1% /AW Wik 0780700
ARIE - aINr.a0d I ReFXORET FLM BS2 K DHN % 1AW ) 0k o108
nn“ IS HT H MEEXOMET FLM 27K DHM A% 1AW Mo o1t nam
ARR IR R X0 CONP AT OHN W% 1/ W o )
ARIE 0r6}-0200 tEXOMET FLM § X OHM 1% 1/T W e T
AERLL IR UFAU COMP 4] ONN 6% V4 W s THT
ASAL) sIS1038) 3 ReEXOBET FLM BRI CHM )% 1/8 W I T
ASNAD eI87.0418 ! RLEXT FLM LK OHM 1N AW i NGl
ASRAA EIN}.0348 N: FXD MET FLM 10 GHM 1% 1/ W iy nrim
ASW3 OrSHEANS N NrFXO MET FLY 476 ONM 1% 1/EW i nah
Ands 787,030 ) BLFAD FLAJ0 OHM 1% 170 W i eTNT 6304
ATRAY ! orsy.oime H ALEXD WET FLM 76 OHM )% 1/ W 18410 01h 434

| I n MCPXDNET FLMADS ONM YN DEW 110 TR
ALD ' 033110-44910 1 BOARD ASSYIANP vt mmn Q3d0-aas510
AlogL . Q180-2200 t CIFAC. NICA A3 PF 5% 12104 AORLAEA 30J3C
ALoCE 0140-020% 1 CLEXD NICA k5 PF 3% BOOVIKN 2040 0l40-202
ALGCH OL4C-0144 i €IFRD MICA B2 PF 5% 300VDLY 14838 | - mbuisEszONS
H . .
ALOLH Q1500013 CIFXD CEK 0,01 UF s80-20% LOOYDCH 12902 401-K00001L
ALOLE ChIP=ua9d CIFXD CER 0.0 UF +00-208 100YDEW 12982 101-KE0G011
ALOCA aL84-0093 CIFLD CER-0,01 UF ¢RO-20% LOQVICH uiu 40} -K060011
Loty 0h5e0093 3 CIFKE CER 0,01 UF #40-20% LOOYICH 12802 101-K 800010

- Aloce 0150-0093 : CIFXD CER 0,01 UF 980208 10GYOCM (5111 101-K100011
AlOCLD 01300093 CIFKD CER 0,01 UF $30-208 L0GVOCN 12 16k-K 00001}
AMCELA 0180-0093 - CLFXD CER 0,00 UF +A0-20T JOOVICH 119z 80! -X1000}1
CAMELRS 01B0-0CY) CIPED CER 0,01 UF +40~20T 100VDCH Y2982 201-K 800014
Algcha G150-0093 CIFXD CER 0,0L UF 440-70% 10OVOCH 1 ne)1-KN00021
AGE)S. 0130-0043 CIFLD CER 0,01 UK +00~20X 100VDCHW T2 a0)~keeonil
ALICLS OLN0~024L . CIFXD ELECT Lo0 OF 10T 35VDCM se2ey 18C0LOYRIOIIAL-DYS
Atocly, 0180=01%71 5 CIPXD ELECT 2.2 UF 108 Zovoew sL209 1500223902 0A2-0YS
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Mode) 33204 Rection Vi
_=
=
- l Table 6.1, Repisceable Parta (eoni d).
a
" Raf Wr
i aforance HP P r
s art Number| Q Description Mir Part Numbor
= Dasignation ty P Code
- ALGELR 0} 50-0¥) CIFXO CEN 0.0) UF +00-R0% LOUVDCW 1 a0l -ra0C0 1L
- Atoc o 0140-0157 ) CIFAD NY G.004T UF JO8 200YOCW 13T 1RIPATRRPTS
Alocai 0L 80-009) CIFXD CEl. 0,0) UF +80-20% LOQVDCY 12902 101 ~K 800004
= MotE2 0150-0093 CIFERD CER 0,00 UF #00-20T 100VOCH 1290} PO}~k §0GOLL
- AlOC2) o1R0-0347 CiksD ELTF 2.2 UF LOX 20VDCW T8I LREN2 25 RN020A2-DYE
o ALOCRA 0) 53-0042 1 CIFAD YI 4.7 PF BE BOOVOCM TRAAN IYPE GA
AJOC2S 0)a0-CANR 1 CIFXD CER JO PF ¥ 300VDCW Nnath ch-}
- Alotze 01 £5-130b i CIFND NECA 28¢/=0,5 PF LOOYDCM LETTH RONESCIS0DIC
N DS 0180 008 i CIFXD MICA 10 PF b% H T 0160070
= Ajacan 01e0-9291 CIFRD ELECT 1,0 UF 10X BIVDCW L) 19001 E3KIUIBAL-DYE
aall AJICI0 Bi40-200% CAFXD NICA 20 PF BY 30OVDCW a08%1 RONLEFR2L HIE
=3 I AMCSL Dleg-0291 CEFRD ELECT 1.0 UF 0K 33ydCw LI LAODLGIRIOISAZ=DYS
= Alog a2 0180-029) CIFAD ELECT 3,0 UF )1OK }3YDCW s 30D} A8RTOIBAZ-DYS
= IV} aL4g-0l 74 ] CLFXD NICA LOC PF 21 I olaa-nite
- ALDLYS 01 40-0197 CiFXD KY 90,0087 UP 1OY 200¥DCW [1311) 192PATI92=PTS
= ALOCYS LMl PA 1 CIFRD KICA 200 PE BE 1) NONYSF 203 J)C
ALOC3A ALAD~OLTA 1 CHERD CER 0,47 UF #00-20% IMNEW LT L) SCRInIS-Cl
; Atocas GLEG-CEA COFRO CER O.) UF +20-20T LOOYLCW 249 1304 ) A5 -LON
= .
= Al L)Y 0180-0C0A CIFXD CEA 0.1 UF +20-20% )O0VOCW B61EY YICHIBY -G
4 VTN oleg-02m1 CIFKD ELECT .0 UF JOF JSVynew YY) L8EN1 Y RT0YIA2~DYS
= AJ0CAL oLe0-02%) CIFKD ELECT |,0 UF 10X 38YDCN sazny 1500109 X5035A2-0Y5
T ALOCAZ 01RO~ T4b COFXD ELYCT 15 LF 10% ROVDCM FETYT CITT IS
o AJOSay 0LA0-0397 CEFAD ELECT 2.2 UK JO% 2OVDCW 1Y {1] L5002 25X5020A2-DY5
i . AMDCAL ajag-1ae COERD ELELT 15 UF 10T JOVOCW 1RO 0120-) Ths
ALLEAS 0l 80-0197 CIFED ELECT 2,2 UF 10T 20vDLW "B28% VACD2 2INROIOAZ DY
—— AIOCRY . 1901-00A4 L] DIDOEISILICON Z20MADY Jaar0 1901 -0054
. AlCCR2 1901-0044 DIOCEESIABCON TOMAZLY 28400 L0 -0k
= B ALOCRD 5901=-0044 DIGORISILICDL. 2ONAZLY 2u400 15GL-0044
— Alojet 18%8-0015 1 1C: BEX LEMITER M0 L2%8-0015
= Alojc2 182 6=0042 L IC: HEX MIXER PRI 1025-00407
- ALOICH L820-0041 ICELENEAR ONERATIONML. ANPLIELER 20400 L H20-008)
- ALQICA 1835-0043 JEILINEAR OPERATIONAL ANPLIFIER J0ARD Jadh-004+)
= . AlOJCs IE26~0043 JCSLENEAR OPERATIONAL ANPCIFIER 4100 1828004
- . Al 125%0-1195 CONNECTORIRE SUB-NINEATURE SER)ES LTI 52-0%3-0000
_ ; AlgJz 1250-1195 COMNECTORSRE SUB-NINIATURE SERJES ETH 32-0%1-0000
-, ALGLL 9340-0100 . 2 COILIFRD 0,47 M J0ARL 9140-0103
- AL 2 140-0090 COILSFXD KF 242 UM 26480 91A0-00%8
- AloL) 914der 08 COILIFAD Q.47 WM 28400 9140~0108
- ALOLA 91AG~0LLA Iy COILIFXD AR 1D UH 400 9140-0) LA
AROLS 9140-1 620 COXLEMOLDED CHOKE 13,0 UK LoT 20000 9100-3020
=4 ALDLS 91003314 i COILEEND 5.8 UM JEAND LILLES E1T )
' ALOLTY o311 [} COILLFXD &,0 UH L[] 9:.30-311)
MOLE F1A0-0L54 COILIFXD RF 10 UY FILTL] 9140-0114
ALOLY 9140-0114 COILIFAD RE Y0 UM nenn P1A0-0L14
Alop)o 9140-01 14 COILIFXD KF 10 LN FLIYL 9 AQ-DL)4
ALOLEL 9i00-kele COILIMOLDED CHOKE 15,0 UW jOT 20440 BICA-]820
ALOP) 1250~-1418 CONNECTORIAE COAX, CENTER COMTALY T 32-054~0000
' ALDQL 1898-001% TSTAIBY NP 20800 LASA=0019
— ALOgZ 1834=00LY TSTMISD NN 14RO 1054=001LY
_ E AL0QY 1854-040% TETAIS: WPR 20480 LE3A-0ACH
. e LASA=CAST | ISTAIST WPH FYY] FRSA=045 1
_:_7l Aage 18630038 TSTRISE #HP a0 1880036
I Atoq? 1864 -G2 15 TSTA:51 NPN 18480 1884-02)5
_ ALO08 1E54-021E TSYRISE Kok 20810 18540716
- ALOGY 16530038 TSTAESE PNP rAan 18610038
= AlQn) 0488347V REFXD MET FLM A9%0 Ok 1% )/dW Y] 085832 T7Y
s ALOR2 7570407 1 NEEED MET FLM 200 DUN LK L/0W 28400 0137-0407
:= ALONS 0A98-3498 i RIFXD NET FLR B,.44K DHN IX )/ew FL1Y 1] dea9i-34598
E—~ AT OAA q157-0594 AEFXD MET FLA 75 QI LK 178K ma00 QI3 T-C398
— ALORS a1 T=-Q34n 1 MeFX0 FLM Y0.) OHM 1R L8N 2PABY arsT-03N8
= ALOAS .11 [y EX- 1] 1 RIFAD REY FLA 34,8 UMM 1K 1/ 18500 085874 54
Aloky 0L98-4420 1 ALFXD FLN 220 OHN LY 3/8W 20080 0aYR-4420
ALORE 08944404 1 ALEXD FLE 115 OWN IE L/8N 24880 0590-a406
AlOrg 0498-443) 1 ALEND FLN 2200 OHE LK L/EM 2400 LTI
ALOA)O AbTE-A4AS 1 RIPXD FLA B.784K OHM LY )L/EW 28840 CauN-44AY
ALOREL 08983512 L REFXD FLM LLEO OWA LY S/aM HAND o8ve-1512
ALOKLZ ¢ 089E=A422 . REFXD FLR 314 OHN 1T 1/4M 2010 0898-440%2
' AMORLD 049e-412) RIFXD MET FLK 499 OKM 1T L70M 74440 0698412}
ALORVA CaUE-A432 ALFXD FLR 374 OHM 5% S /oM 28480 CaTN-4AS?
AlOhsb 0157-0277 REFXD MEY FLN 49,9 Dl LX L/0W Ty G157-0271
. AlORLY oT8T-0217 RIFXD RET ¥L% A2.9 DIn LY 1/aM 20000 olsy7-0211
ALOALD £757-0434 | APFID KEE FLi Jo45K OHR LT BJOW 28300 ATB7~GAYA
AlOKLY GE98~340N 1 REFAD FLAN 4830 OHN 1X )/0° 28430 CHYA=1AE4
ALDAZD CLIE=4ATA 3 ALERD FL% 8A%0 OHM IR 17BN FITLY 0698-44 T4
ALORZL oT57-0280% ALEXD MET FLN 13,3K DHE IX §/aW a0 91y T-n209
ALORI2 Ca70-4433 - RIFED FLN 2.49K OHN LT 1/0M 20800 L TR
ALORZY orsy=-0427 2 AEFAD MET FLN 3,5k O LR L/78M FLEL A r-0027
]
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Toile 60, Meplaceshle VPurta (cont’d)

Mude| 33204 D

Mir

Refaronce |up pare Number| Qty Dascription Coda | MIr Part Numbar
Dasignntion ocda
ApILds CI5T-0a08 1 RIFRD NET FLN Ja) 01N )R |78 HTTL] QI3 Cacn
AGRED arer.0doh ? ACFED FLR 162 DHN IR L70M e uriE Yo
111 arer-giob NEFRD ELR 1hF Diin 10 J7aw 18191 WFIETO
LAY 3118 H T REFED NET FLW 13,07 OMK )X L/BS Hang orst-cree
ACi,u arsT-02e) KEFRD MEY FLM 2a7aR OHM bR L/78W FLLTT arsT-024)
ALY arsr-nnl KEFRD MET FLN 2.7AK On® )Y L/8M HLIN g H
14%1] asr-ont | ROFRD REY FEM a3 OHH X L/AN HLILL L E I
ALOR 3L LI 1 REVAR CENMET 900 DI 103 LIN L/2¥ s 2)00-1414
Hiong? JRER=AATH F NIFND FLM 380 D 3 J/Bu IIT]] LI BT H ]
QKIS LILYES-FA ] ] AEFRD FLK 26,9 QNN LY 370U A0 gistr-c2ml
AIORSY Irjo-oore ] RESIETIVE WETWORN A0 18 -0al
AJGh)B QIS F-Qady REFRD BLM 20K OWN LK 1704 FELY L) OTy1-CAkY
YLYY 2100=)1%4 H REVAR LK OHM JOX LIN FLLE I « 160-31 04
AJCAIN arar-Rasg REFED FLM 20K O IE S70W FLLTT:) QI57-0849
ALOK DY trsr-aMl REFED FLM 24,9 DHN LK 470 18400 orat-C241
FYRILT 0187-0438 REEXD KET FLM S, 110 Do B L/aW a0 013 =0430
Al3dal CIST=Caa} REFED RET FLN JO,OK DHA 1K LW FILTL) 0137-0a82
TILITY (TSI TaL REFED MET FLM 4990 OiW IR 178w LY 1 0L8-321y
AGRse Cara-38)¢ ) REFXD CONP 350 OH8 10% 1/74M ol {38111
ALOAAS 1003054 ? MIVAR CERNEY 50K OIS LOT 3/aw HTYT 2100-30%%
ALONAD caye-4211 1 mrraw SLK LSNR DIN LY S/aM HITY]: qkva-4 1)
AlOiaT CHgE-A5C1 1 REPRD FLW THLTK DR AR | 2ek FITYT [IXTENY.Y ]
ALIRAR crst=&218 1 RIEXD MET FLW L 70K (ip 1T 1724 FITY ] Q181=02 T8
AlOVsy A ISR H ] H REFRD FLP 11,95 O 1% L720W 0s4=)280
Alunso chYR=AANT } KEFXD FLM 57h OHN )R L78W GhYA=aADY
AJURS] or5T-0217 RIFRD PET FLN 49,9 OM4 X L/OM q137-0211
Alysng DIST«0MIN REFRD RET FLM SobLK DHN LE L/GH 0Y31-0418
Alyis) nrsr-02 1t REFED MET FLK A9.9 0IM 1K L7aw as =02ty
AldnBs crsy-02e0 KIFXD MET FLA 1K OHE LB 1/8W 9787-0200
ALOASS ce9e-)i81 3 REFXD RET FLN 2,078 ORN 18 k7aw asva-1l%t
AJCR S CASE-4 149 ) REFXD FLW 23,2 Q0M LE L/4N LTSRN TY ]
atonsy [T LER IR REFND MET FLW 2,004 Lo A4 AT L2OW 0490-11%)
ALIRST Q1570014 2 AEFRD FLM 432 OKF X L/NK GT87-041%
Aand arsr-gae AEFAD MET FLN S.51K OHA 1X 1J0W Thi-CA
IYLETYY eo%E-35%0 ALFED RET FLR A,02K DdN LT L/0MW Quin-33%a
IYFIY T Qr51-00A2 REFRD NET FLN 10.0K DHM 5% ) &W 018}k
Aj3te) G157-0440 KEFRO MET FLRW JO,0K OHA LT /8w 07870442
ALcked obAA-E8] t BUFRD COPP BOOK DHM LOT ) /oM 4 LITY
ALORGY cI5T-0437 REEXD NEV FLM 4THD OHN LK )/8M 0TS T-Cadt
A Jdns 0rsr-g211 AEFRD KET FLK 49,9 Ol 31X L7aw as1-r21T
AChol CoB&=9011) * REFXD CONP 380 OWM L0% | /4M 4 T3Y}
ALCARY arsT=-0271} REFRD MET FLR 49,9 D4 1T L/70M orsY-C21}
ALoAnY orsT=L2rt RIPRD NET FLN 4%,9 OHN )X 1/0W FILY [ omr-c217
ALGare CopR-432) RirkD MET FLM 499 O X L/8W FITT L] 0s7a-AL Y
[YLLE T Co5E=1202 3 KEFRD WET FLR 40,2 OFN LK 170M FE LY oave- 1282
AIOR7I 0608 -3767 RFXD WET 1% 407 OHM 1% 1w mae 40820627
AtORTd 0609- 4123 N FXD MET FLM 409 OHM 1% Pesw 70480 Ce68-4321
ALOR)E onsl-on R:EXD MET FLM 408 Ol/M 1% 1/8W 8480 ner-on I
AlDOR7E* o187-0401 AFXD MEYT FLM 200 GHM 1% /8w CA-t/-10-21. {~F
Alon 9190~-1 182 TRANSEORMERITOAD)D 9000-1 167
ALOT2 9100-138} 1 TAANSFORRL A TOMDID LILISINTY]
Al (LRSI ] NOARD ABRY: DfA CONVERTEN 03130-88811
ALLtOpen CDI} 01208840 1 BOARD ASSYID/A COMYERTCR n117r-a6540
ALlCE albo~0187 CHFID MY 0.CO0T UF LOT 200vDCK [TS11] 192P4T292-PT1§
ALICE oisp-ore? C:FXGMNYLARGA) UF AN 200 YOCW HIT() LITLERCH
ALLEY 0180-04%0 ] CIFNO MICA 22000 PP IR LOQVOLW 008k RDNIOF2IOFIL
ALLCa cLio-otes CIFRD CER C,) UF #00-20% LOOYDCK LT 1ICALRS-CLOH
ALLLS 0L 7c-£C55 1 CIFID MY Q. ILF 738 209VDCM LTI L] 1920 1CAN2
MiCH CLAD=)T4b CHERD ELEGT 13 UF 1O 20VDCW FLLY I 0180~ a8
Allta ALRO=-1T4A Crrnd CLECT 13 UF LOK QOVIKW 20400 aLd0-) 40
ALLCR &) 30-0603 CEFRO CER 0.0F UF #8D-20X 10QVDCH r29E2 101~k 409011
AlLLCYo el t0-004) CiEnY CER 0,0 UF +00-20% 100VDCH [FL]Y a0)-xroact)
AbESL SLnC-174b CeFRD ELECT 13 UF 10T QVIXW 14480 NLRO=1 TAR
ALLIEN? 0160-400) C:EXQ CERDL) UF # 10 20% 100 vOCW 1 201K AG00N
ALiCA, 1901~0040 OIDOEFSILICON JONA JOwy 0Trs) FoGiode
ALLICH2 1931~0C40 DICUERSILICON JOMA JOmV 0128} Foglonm

i AJICAY 1502-00480 1 DIODECAREARDOMN ARV 3% 04713 5150919-134
AICKS 1902-0692 1 DIODEEYTE AEFERENCE 543V 1Y 70400 1902=-0492
ALICHS 19010040 DIUOESSILICON JONA JOuWY ors} FoG)oan
AlllCL 1020-0%83 134 JCATTL QUAD 2-INPE HAHD GATE 13400 1020-0543
ALNICR 1820-C70) 3 ICEDIGEYAL TTL DECADE COUNTER FITYT] taz0-010)
(1137 4] 1820-0703 ICSOEGEYAL YL OFCAUE COUNTER FITY T Le20-n703
ALITE 20193 $1EI0IGETAL YTL ORCADE COUMIER 12480 1#20-0703
ALLICS 1520-0355 14 JERTTL DUAL J+k MABTER SLAVE F/F 28000 1810-355%
ALTICH §220-0207 L3 ICETTL MONOSTARLE MULT IV IBRATOR 4A80 ja30-0207
ALLICT 1420-0201 JCITTL MONDSTANLY PARTIVIBRATOR 0400 Laz0-4207
ALLICE tR2e-0CA) JCSL INEAR OPERAFIONAL AMPLIFIER 8400 182b-00%)
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Model 13204/

Table 6-1. Neplacestile Parts {cnnt )

Eectlon VI

Rofarence 4o p Mir
art Number; Q Daescription Mir Part Numbar
Daesignation ty P Code
An‘n [THYI{-}] FCELINEAR QPERM |OKAL ANPLEFIER HLIY U] 19578=108)
ALLIC DG 1824=000) PERLINEAR QPERAT)ONAL ANFLIFLER 7e4n0 THR Y
ARLE LD QgL 2 COIL:ERD RF 1000 UH &% 8480 gl400137
AMILDY 1100~ Ja LA COILEPOLDED CHORE %.80 Uh HITLL 0Qn-11
FINYT] 1a51-0018 YSTREE) CHPLEELECTED FAON INDTO2} FLETT] [ELATTLH
' Ajbaz 1854015} 3 TSYALS] PN cary P
ML) 30308 3 TSYRIFER W-CRAMNIL (LIN] FLI3 LM
- P YL JUSA-CADS FETNES] NPH HLIY L Lusa-0acs
MLS 1%3-0010 TSTAIST PHPIAELECTED FAGN 2HI29) ) JB4R0 1 143-09)0
= ALLIS 1e83-0070 TSTRISE PRPISELECTED FROW MM1102) 12400 1830920
- AL13F 18%a-03%) TSINISE MPAN nst1y ININ0A
ALLCH 1E8%-3308 TSTRRFET h-CHANNEL 101} FLTY L))
- IIPL] 1823-0020 TSTREST PRNPISELECYED FROKR IHDTO2) HLITTY (LU H
- ALLMO [N%4-033) TSERESS N gatiy hi0s
- Alpant 1nss-0ies YSTRIFLY H-CnARNEL 20191 HETY 12
_ ASiAl arsy=1 141 , REFPD FLN 20K DHW J% 174N HLTLIS 015 1-04aY
_ LIILY Gr31-L ¥ i RIFAD FLW 208 PHN JX L 7AW HLLT A187=0849
= ALLRY O4R3=4" % RIFED CONP 4740 GHN 3T J/4W a2l (4309 F1°
_ ALLRs oBA¥-192% 51 WEFAD CEPP 500 DN ST L/AN ol ch L
ALIRS Tb41=221% RIFRD €CW 12K OHN R LN atizl [ EEL
5 MikL cel)-10)% REFXO COMF 10K DHN BT L1740 ol n Lo
l{lﬁl OT51-02T4 1 REFRE MET SLNM L,20K NN IX L7 FTTTL: orsT-021a
X 3] a4%8-102L ) RIFRD FLM 1 D)X Ohid 0.8% HEw h20 LITLEY TP
z Al:ﬂlnmlnﬂﬂli LIRS} 1 REpXD MET FLM 1M DHM IS 1AW HILY 1] gan-1107
_ AR 100 -309% § VAR CERMET LD ORR VoW TYRE P JAw 113 1)00-3008
- ALLRL) fmn-gngo 1 R:rm Etf ruf ?u mal 0.5K lil:l ;Mng n“u-!:no'm
: ALLRLD [TIIEFRET 1 REFED CONP YY) K DHM 3% J/%R oLzt [{. 1]
ALIR]Y oM 02k RIFKD GOYP 1000 NN 3% L/aW ain {311}
= ALLRLD cb48-8027 1 RIEXD FLA 19,3K OHA 0,58 L/ew HITT 0aYR=Ra2 )
ALLRL D 21120-1184 REVAR LR OHW 10% LIN FLIVT 2100-31%4
= V31184 cARl-222% RIFRD CONP 2,2K QNN SK 1/4M [J1R4] [ FF1)
- ALIRLS LLL]ELTY 1Y 2 REFXD FLN 19,0k O4N IR L/aw H LTl L IErY
= ALIRLY as8y-:12% REFED CONP 2.2% CHiM 5K )/aM a2l ({3 FEL)
- AL K20 0b8)-101% REFED CCMFP LUK DN A% L2 4W i cn 1018
i ALl QbE)~222% REFRD COKP 22K CHN 5% J74u ol [{ W1y
3 ) |
)] Arla22 LIV EELT 1 REFRD FLRE 19,00 OHM IR )/ BW FLIY.L) [LLIEYYY 1)
= ALIAZS 0aR)-222% ALERD CORP 2 24 DHN AT | /7AW 012l 4.9 THL]
pr MRS QaR3-L42% REFED CC¥P LB0Q QUM B8R 1/4M oLk Ch 18
= Allk2e TYPSITYE ) REFRD CCKP SAK DYKS 3% 174w a2 4 W1YL)
~ ALK} Qaad-10rs RIFED CCMP 1000 DN BT /4y alLz A WL H
= Allaze 06r)~102% REEXD CONP LOQ) OHM 5% L/4M a1zl ch 192
= ALln2e qQbly-21)% 3 REFED COPP 2In Di 5T ) /4w 0112l e 221
— ALLRYO casi=d2210 nrm NET FLW A9.9K CHK 1X 1/78M HIT on9K-1228
- AELRY; 0458-44%9 1 FRD FLN L2& Qur IR ) /6N LI T 06TA-ASY
= AVZAIIZOAONLYI| 03320 86518 1 mmmn ASSY 28480 0313060618
= AL2 €} 91402154 [ CIFR NICA JO rr n 12138 RONIACINNJIC
- Al2 G2 0140-01 78 CiFRD MICA LCO P 15400 o)an-a re
- Al2 C) [JLLES L]} i CIFRD MICA 13 rr u 100vLeu 138 FUMISEISCFLS
Al Cs aLa=02in 2 COLFRD KICA 10 PF 71 18480 gjan-0218
- Al2 €5 0140-020% 2 CLFRD MICA )0 PF %R 2840 0180-020%
= A2 Co 0140-0220 2 COERD MICA 360 PF IR JOAWDCM JAANE 0)40-0228
Tt M2 CF D140~0220 2 CAFRD MIC? 320 PF IR 29830 0140-0220
= A2 C8 0180-215¢ CIFXD WMICA 20 PF 3% T2l n FONISC200J3C
z ALY C9 0jA0-0220 2 CLFRO AJCA B¢ PF IR JOOVDCH 20400 0)an-0210
l A2 C30 apro-2009 CILFED JICA 820 PF 5T $0QVEXM [LILY] ROMISFAR)IE
A2 B2 4150-0093 CHFXD CER 0,00 UF »EQ-208 JOOVOCW I Z3LFH 0} =RAQLALE
15 A2 €Y 01 %0-0CH4 CIFX0 CER 0,0 UF »R0-20% JOCVLCW Lh209 VICALAS-CEN
=¥
- AL2 L3S yL50-00%) CrFRD CER 0,01 JF sBQ-20T |OOVDCW T2 LTRL YL LT R
= ALz Clb 0)%0-0C5) CIFRD CER 0,01 UF +40-2CK LOOVOCWK T2982 401 -1400011
- N
. AL2 €17 gie0~-2110 2 CrFxD ELECT (09 UF +13-30T IEVOCH salny MORCTGOIRETL
Al Cla D1 %0-0CES C' a0 CER Qp1 UF +80-20% 100YOCH 1are9 YICALES-COH
- Alz2 €LY 0150-0CKs € ¥30 CER 0,1 UF +20-20t LOOYDCM LIy SIEALAS-CON
AL2 Cl0 0)%0-0C93 CHPRO CER 0,01 UF +80=-20% LOQVOCH 12902 s0L-xa000)1
A2 Cx2 01%-089) CHFRD CER 0,00 UF #R0-20% LOOVOCK 1982 0} -r3000)1
AL2 Cud 01EQ- 2301 CEPRD ELECT BOO UF #75-10% 15¥DCH 5209 YSOEOTSOIEEN
ALz C2& are0-012) 2 CEFMD CERQVUF #10.30% 80 VOCW 567208 BERONS CML
AlZ €25 0160-01121 CEFRG CERGIUF » 40 70N §0 VDLW 5289 §CHn ful
Al2 C28 OLAG-1 Tee CEFED ELECT 1% UF 10T 20VDEW 2940 nERO=) 140
AL2 Ay 1901-0040 TDOERS ILICON JOMA 3OWY ore. FOGLORS
Alg 22 190}~0040 DICOESSILICON YONA SOUY [ 1HY ) FOGLCA
ALL &3 190)-0040 DIQOERSILICON JOMA 0NV qre ) FOGIRAN
AL2 CAs 1901=-C040 CIODEISILICON JORA YOuy 01183 FhGIoun
Al2 CRB 1901-0040 DIGOEFSILICON JOMA JOuy 0128} FOG) AN
212 CAB 19016040 GIODErSILICON J0MA 3OMY 3} ] FuGlone
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Model 3X20A T

Bextion VI
Tobile 8-). Replaceshle Varin (cont d)
Mfr

Reference HP Part Number| Qty Description d Mfr Part Number
Dasignation Cade

A2 CAT 10)-00%0 DIOOEEBL 200 WA AT 1V 1Y FOA 2308
ALR LRE 9020354 2 DIGOE AREAKDOWNE1GY W 26640 1502-0%98

AL LRy 19650080 DIOOEES] 200 NA AY LY orie) FOA 5108

ALZ LR)D 1§02-0054 UIO0E AREAKDOWNT IOV Iv 20800 19020944

A2 Fi 2L10-0027 L FUSENO, 3 25A 280V TI%18 (TS L
Al2 JL J2EV-290% 6 CORNECTORIPHING, 5INGLE JACK Y L3-74-0%4]
AL? 32 Li9E-296% CONKCCTORIPHOND, BENGLE JACK 27304 )5+ 24-0%01
Al2 )3 LI5)=240% COMNECTORIPHONO, §INGLE JACK 21244 15-24-0%01
AlZ LE 2100-3119 2 COILSERD OaTa UM 20440 1100-1311
Al2 LD 9104-3310 A COILIFRD ,54 Ui 18400 $100-31)8
AN LY TR COIL: FXD &1 UM e 1811
A2 LI et BEAD  MATGWETIC EHIELDING o THIDISG
AlZ IS 91 10-0018 BEADINACHETJC SHIELOIREG LHTL) Ah=-830-45/730
A2 e 9 Mm0ns BEADIMAGNETIC SHIELDING D 45+490-451)0
YRS "IT0-0011 READ: MAGNETIC I ELOING M WARZESA 1700
AlZ L L 94s3-0188 COILIFND RF 27 UN IO " THIRY;
A)2 Q) 14340345 TSTAIS] NeN 0l NSLTS
Al2 @ LESA-0)43 TSTRIS] PN w3 INSLTY

Al2 03 148)=020) TSIRESE PhP 00 1433-0203

AlZ Q6 Li54=000% TEYRISE NPh 28480 10%4-001 %
ALz 0 LA54-00%3 | YSTREEL WPN CETEY NN
ALZ Ub 1034-0143 TETALSE NN 1013 FEITNL)
ALz qf J113-070) TSTRISE PHP 20420 1053-020)
ALZ Q8 1083-08) 2 Fd TSYREEE PMP 5033} NII0AL
ALZ R) C157-0174 i RIEND MET FLR 1).0 DN iR 1/8W 28000 0781-0316
AL2 B2 CAYR-4 134 1 REFXD FLM 11,0 OIN AN L76W FITLT Besa-41%4
A2 1) 0441=1441 1 RiFXD NET FLM 215 OMK |Y L/8W HITY T PAYR- JAA)
ALY Ké 0751-£39% L RIFAD NET FLN 28,2 DI LE 1/0M T OT3T-011%
A2 RS cagndiig 2 REFRD KET FLM 108 OHR LK L/EW NN EMEHIBIETY i
AL2 RS IR RIEXD FLN 453 OWe )X LM ney IAITERE] Y
AL2 AT LB ITE ) R:VAR CEANET VO DHM I% LIN 1T W o 206113
AL2 B TTTRYT] N FXD FUMAEIOHM 1% 1B W (1L CNEONIT)
A\Z RiD O R: FXOCOMP 7 OIS IR 1AW an )
AlZ KL a757-0114 2 REFRD MET FLN 1,00K OHN L% 1/4W FITYT 0157-a318
A2 R12 CAsa-alys 1 REENC NET FLN 3,03% OHN L% E/AW 18400 qBIN=-A1935
AIZR13 0084 8201 4 R:FXD COMP B2 OHM 10% 14 anzt £o8201
A2 R1& oava-00a2 [} MLFAD NET FLM 444 OhR IX 1/ 0M 8400 0498=-0082
AL2 R OsEA=470) RYFAD CUNP 4T 0N 10K J/aM 012 CB AT0)
ALl Kid Q490-4A33 BEFXAD FLM RTH DHA IR LN 20480 q898-4 152
Al2 KLY cI37-0784 ) BAFAD MET FLNW 150 D4 IX L7OM 20440 07510784
Al Mo orar-0308 3 RIFD FLN 3D ORe IR D/aN et MEACTO

AL2 MY CTAT=0148 ALEXD NET FLM 10 O LR L/EW 1m0 0I57-0148
ALl A2 O137-0348 RIFXD MET FLK [0 Gin KX L/oW ITIY T 01570148

At2 A2l A157-0340 NEFXD FLE 311 Q% DK 120N 1w MFACTO
ALz 822 YY) L REEXD MET FLN 200 Dist LK 374W 20480 LT ETYY
AlZ P2} 0151-q204 RIFXD YET LM 150 DM 1% L7AW 20880 0757-0204

12 R4 CL50-8437 REFRD FLM 374 ONN LX) /8% ITILTH 0hIN-4482
AL? #2 Q8 BA=ATOL RIERD CORP 47 OHN 108 174N oilzl €A sto)
ALT Mo CATE-4A89 1 REFRD FLA 109 OHN 1% L/4W YT 0690-AAAY
M2 T £498-3299 REFXO FLN ToBIK DMM LR L/0M 18400 0a%8-42%%
FSFR c58-44T) 2 MEERD FLM T, B3R OHN 1T L/aM 10400 Qb9R=AAT)
AL2 vy QbB4=aT0L MYFXD CONP 47 OHX JO% 174k o 8 a701
Al2 w30 Covn-44b3 | ALFAD FLN 931 OHM )R J/aW FLIYT 0b98- 4483
A2 AL Y TRy 11 ] REFXD CONP 4700 OHR JOR L/AW o1zl o 720
Al A2 CemA-4T21 AEEED CONP ATQ0 DKM 108 J/4N o2l ca A1320
A12RII OPTIGNOOY 07870010 AIFXD FLM 72.2 0K 1% VW 01295 Ceo T
AI2 431 iRd) 07670203 RFXO FLM 475 OHY I 178w 24648 CA- V- 1G-ATNS -F
AL2 N34 00941428 REXD FLM 1K KGHM 1N 17BW p18Y? CHE-1/10-37 T-1 ot
ALZ RIS, A3E 0694-410! R:FXD COMP AT OHM 10% 1AW CHE ca&0)

AT RYL RN 06841001 R.EXD COMP 10 OHM 1L% VAW ann €a100)

AVIRN* 02810800 REXD FLM L50K I Y.5W 24846 CA-1/-10-150-F
ALz GiazosonLy{ 6332086512 1 ROANGD ASSY: DETLCTOR 20 HHTOIH
A2 Al 03 :10-18701 ¥ TAANSIETOR AGSY HTIT) 0310 30
Al2 €) 0140-029) CIERD ELECT [oU UF LOT 3SVOCH "4289 1500105X903%A2-DY S
Al2 2 oLI0-9291 CLERD ELEGT 1.0 UF 10T JIVOCM sa20% 1500103 K95)3A2-075
AlL2 LD 0)40-0102 1 CLFRD MICA &TPF 5% JOOVDEW 14435 ROMISEATOIYS
A2 Ch 0600194 1 CIFND MY 0,00)5 UF 10T 200Y0CW 56289 192P18292-PT5
Al2 C3 0140-1)0) 1 CIFXD NY 0,47 UF 208 SOVDCW It HEW 10)
AlLZ C& oL70-007" 1 CIFXD MY ¢.0MTUF 20T BOVOCW YT BIYLE ) TYPL SOLPE
AL2 £ olec-a)al s CIEXD WY 0,00 UF 10T 200vDCW s6209 192P10392-P15
AlZ C8 0Le0-018) CIFXD HY 0,00 UF |03 200YLCW 34249 191P10192-PTS
Al2 €9 cleg~918] CIFID |iY 0,01 UF LOX 200¥0CK s4209 192P10192-P15
Al2 610 oLI0-0374 CIFXD TANT, 10 UF LO% 20¥DCM 38209 1500100x90208 2-DYS
ALZ CAF: git0.300} Crpxn NYLAR 527 UF 10%100 YOOW bIK FPITIWD) PHM
Al2 Cl2 01eg.301} CoFxD MYLAR 027 UF 10% (00 VOEW HHT NERIINN PN
ALz €K 0IR0-0141 CHFED NY 0,00 UF 10T 200VDCH 15289 19Irt089:-p13
ALz Cla B140-281) 2 CIFXD MY | UF 10X 50YDCH B4AlL HEM 101
ALZ €15 dieo-clal CIFXD WY 0,01 UF 14X 200VDCW 54289 192010392-P75
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Model 1320A/D

Beclan VI

Table 6-1  JHeplsceable Paris, {com'd).

Referance HP P . Mir

art Numbar] Q Description Mfr Part Number
Dasignation ty P Cade
Ad2 Cib 0130-25)) CLrS0 MY L OUF O OV LT HEW 340}
Al CLF 0L80-Qf9?7 “orneg ELECY 2.7 UF 0% 2OWIX LLTLL) I150022%08070A2=-DY %
Al2 Cla 0)ed-0080 1 Coran AL ELECT 200 UF #79- IO'I IVDCH LTS L 100271680102 -DIN
AVIGIO" 0150 7324 CFXD MICA 18 PF B% 100VDOW 0as3 ROMILCIAG)G
AYRCRT, CA2 10401 GO49 DIODE GILICGY DEMA YWy 071763 FDG Y06
A2 CR) 1901=0040 DIOTE«SILECON JONA JOMY 0126} FpGlons
ALY CRW 190729049 H DINCFEOREARDONN &,1%Y R 0atTL) sLLoedv-i22
Al2 CAS L701=005) DINOESSILILEN JOVOCW arny FDILAA
AL? LR 150)=-0040 DIDDEsSILICON MONA OMY D1} ] FOGLIQM
AL2 CRTY 13020049 DIODELBNEARDOME H415Y 5K LIS ] s110939-122
ALl Che 190)-tose DIDOERSILICON JOMA JOMY [ 3 1% FpDGLoan
Al2 CRY 130k =040 DIODELSILECON J0MA JOuY Qtind FOG) 088
Al2 GO 1901-4040 DINDESSELECON JONA JOuY 1 #{}] FRGLIOER
Al IC) 1826-0043 JCILEKEAR QPERATIONAL AMPLEEJER 28480 LE26-0043
A2 JC2 1024,=004) ICELINEAR CQPERATIONLL ANPLIFIER 18480 LE26=004)
ALY 1L 10ie=0043 JCILIKEAR OPERATIONAL ANPLIFIER 28480 LE24~004)
Al {CH )720-0207 $CITYL RONOSTABLE NULTIVIRRATOR 2440 1e2g~=0r07
AT LS 1016-004) FCELIMEAR DPENATIONAL ANPLEFIER ZRARG IN24~004)
A2 v n 'l.:li!'llll H cutuntcmn:fﬂunnm F3 L l:-!lhI‘ﬂll

. L] ULYEAE Hi0 C410 0%
A“ “ Ui!g>"ﬁ ] ﬂ tA\':llEJCﬂILWVAlWV [V }]] llllfl
A2 Q Jas4=0a04 TSTRESY HPM 28400 L N84-0404
A2 IH jay-0052 TSTRESE PHP waLn PLELTET S
AlZ Q) LR Y [ TSTRIFET SI NPH K-CHAMNEL 28400 [ EEEL 111
A2 U5 18%4-0210 [ 3 TSTRSE WPH oty dN2122
ALZ Qo 1934-0210 TSER:SE hPN #0131 N2zl
ALZ2 97 [aSA=-0404 TETR:SE WPN 2EAR80 LA~ 04 04
Al2 g8 1855-0%60 TSTYALFEY S| NFN K-LHANNEL 20480 Las=-0ian
Alz Q9 LARE=01h8 TSTRIFET $I HPX N-CHANKEL 20480 18%5-01e8
A2 Q10 LBh=Cre TSTRIFET 51 hWPN H-CHANNKEL 28500 La%3-Ci68
Al Q) JuSa=02) TSTRESE KPH RO YD) N2
Al Q)2 I8%34=0210 TSINISE KPR 1013 L EH
Ak2 Ri 0bla=AT2) KEFED CONP ATOO OQUN 10X L/4U oLt (4.3 YF1]
Al MY OaBan2231 ? REFAD CONP 22X QNN LOR /AN o121 (4.3 $1 11
Al2 A} Noea=-2211 ROFXD COMP 22K OHN LOR 1/4W Q112! s 20
Al2 RM Co04~AT)) L) REFXO COKP 4TE OHR 10T L24W ol CB AT}
ALl RS GoLEA=-4151 L] REFXD COMP 4.7 NEGIHM L10Y L/AM LIRT] T8 ATS)
Al2 ke Cola=-116) PIFED COMP 2.1 MEGORW YO |/aM oLkl canm
AL AT TAYA=4499 1 RAFRD FLK 54,95 DHA [T Y /8 28400 04984459
Al RS Qb58-8004 2 REIFXD FLK 200K Q18 0,1 )/eM 28400 QA58-2004
Al RO £100-30946 2 ROVAR CERMET 3K DHN 108 TYPE & 3/aK 28480 2300=-30%%
ALl2 FA2 Coya=-N00% REFED FLR 200K DHN 0,18 174 LY 14 CoTE-H004
Al RL) 0rET=-04T2 2 MIFRD MET FLN 200X OHM 1% L/0W 28820 QIST-0612
Al Kia 0187=-CAT2 ASTXD MET FLR 200K DMK IR )L/8W 28400 OTsT=CAT2
AlZ A)5 QeuA-4T) RIFXD COMP 4TX DHN 10% L/74M alL2l [4. 33311
ALY KLY 04%4=-4330 8 RAFXD FLK 233K DI 1T L/0w 20480 Cag8-4310
Al2 R)B . O18F=044d RIFRD KET FLN 15,0K DM IR L/0NW pLLY 1] LELEY: XYY
AL2 R)Y Q1%7-0200 REFED MET FLK IK OHA §E L/0w 2nald 0787-0210
Al2 R2O ChGE-4AB2 | § REFXD FLN THY8 ONN 1T L/0N 28480 [T ELLY ¥
Al2 A2} GI5T=CT28 1 REFN"™ NET FLM 619 OHM X L/l F4 LY 1] orsr-a1na
ALY R22 ar5¥~04al) 3 RiFXD BET FLM 1.62K QN |1 L70W 284 R0 Q13T=-0410
Al2 02} A13T~-04 27 REFRD MEY FLN 1,3K OHN 1% 1/74M 28400 01570427
ALY 2% 0804-330) k RIFRD COMP 33X DN IO 1/74W ol £8 1)l !
ALl2 A23 Lo%0=-0005 3 REFXD FLN 715 DI L0001 3/8M 1430 coe8~-100%
ALZ R2Y as9s-)118 RSFND MET FLM ASDKOKN Wt L74M 1108 MFCTO 1]
Al2 A28 ars¥-0210 3 REFND MEY FLM 249K OHN IX 1/78% aecan Orsy=-C2v0
ALE A2Y CATE=-8COT 1 RIFXD FLM T.054K DNHM L0018 L/BN 2880 ob494-8007
Af2 K30 2l00-3122 1 RIVAR CERNET 100 DHM LOT 3/ANW 20400 2100-3122
Al2 K3L oase~8000 4 REFXD FLM 17720 OHM Q0L 170 78400 g890=8000
Al2 R12 g8 o2 RIFAD MET FLN A0.2 ORM IR 1/4% 28410 04TE~Y142
ApZ AN} [:[ F1.H 1 RIFAD MET FLM AL, 2K O4M IR L/0NW 20449 LIS Y] Fi
ALZ Ad% 21 Qu-a054 RIVAR CERMEL 50 DHN LOT 3/AW 284480 2100~10%4
ALZ RIS cara=-12121 ¥ A:F XD CONP LIK 1D LW i il [d B
AL2 R3S Cada-10aL A.FXD COME 1D MEGOHM 10% 1/4W 01121 CA LOA)
ATD RAT CalA=%]5) R FXG COMP 47 HEGOHN 0% 1AW o12: Ch AT8L
A2 AXB Qaia-4751 REFED COMP 4,7 NEGOMM LOT |/74M 1 %3] B AT5)
Al2 R)9 Ob44=1021 4 REIFRD CONP [O00 DHM 108 } /4N o121 (4. JIA)]
AL2 RAG 13155 F4] | KIFND MET FLK 49.5K DM IR 178K FLEY I ob%8=-3221
ALZ Ral 05908+34%9 KEFRD FLN 40,2K OHAR 1X t/4M 28480 0898=~3499
AlZ R&2 . DbeA=4T51 REFXD COMP 4,7 MEGUHM 10T J/AN oLz CR 4151
ALZ Aa) [L1LETY 1YY 1 RIFKD COXP B0 OHM $04 L/4M oL 21 (4.1 181
A2 Ras LITETD RN 1 REFED CONP 330 Oum Lot L/4M ol (431101
Al2 KAS QoRA~3121 REFXD COMP 3300 OHA 10% L/4N oL 2 ca N
AL Ré4s OhlA=4T31 RIFXD CDHP hIK CHN lm IIAI 01121 Ch 413
ALY KaT Obks=102]1 RIFXD 000 OHN LOK L/4M gl121 CA 1021
Al p 0kNN-2)80 R:FXD II[TH SII’IOMII\HW FLT] L) [T RIIT]
ALY RN [ TINERRE1] ’ RiFXO MET FLR EADX OHM I 1AW P L] N
A1} Aet b8 ] R:FXDMET COMPERK OHM 10% VAW LLLRA] CAEIN
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Beetlon V) Model 373007
Toable 6.1, Reploceable Parti[Cent'd}
Referenca a D Mir
script Part Number
Designatiols HP Part Numbor ty oscription Code | MO
AYINBY il K EXD COMPAT K OHR 1N I W ann CN
FYRLLY onNR. 10t Kt FXD COMP ) MEQORM (D% Vi W [1RE] LAtk
AVIADY ersy-03I0 R FRO MET FLM HEK ONM % 1/IW JEID ahran
ALIRRA LTI 1 ReFXD COMP LR OHN 18% W atlre £hog)
[YRLILY asee a0 RoFxD LOMP IGOGHMION LA W (4L caiedy
AM2TC 0683-0017 THERMOCOUPLE 480 04830047
AJIA [T10A ONLY) 011041002 1 PC ASSY! EWITCI ming
ALIRY TR RiFXD FLM 168 Q1M Y% YW ['11-F13 CNEIARIIT ot
INRMN MEFD: WAFER XU
300413 MEFD: DETENT 8480 NRHN
o D SED: WAFENR 9480 NuUR
WM INDSFO; DETENT .21 NI
100N LEF{: WAFER 8480 NXNHUR
NN/ LEFD: DETENT Jaie0 Ny
MY AANSE: TOP WAFER 8480 NN
Sk ToH RAKGE: BOTTOM WALER mis) HWM]E
NWGHN RANGE: DETE'IY 480 oo
A3 132208 ONLY?} 032081000 1 PC ASSY: BWITCH Y] UM 100
AN 0604 4018 R: FXD FLM 189 QHW 1% 13W [0k CHEIN0IIT1 o
N3N MSFD WAFER Y480 JI0HN
BIHN MSFD: DETENTY 20400 Hxnoen
NWHI2 FhD EFD: WAFER 16450 HNun
JI0HUN N0 &F D DETENY 78430 NN
N2 LEFD: WAFER mang NN
NN L5FD: DETENT 48480 NNHUF
100478 MSAD: WAFER 28480 NS
HI0EN MSAD: DETENT 0489 NN
NNMD JAD SAD: WAFER HMis) NWNN
NXHD JRDSAD: DETENT 70400 NXHUN
JLI0072 IND SAD; WAFER TR NN
1IN0 INDSAD: DETERT TRALG NHUN
NWHN LEAD: WAFER 04 NN
NI LEAD: DETENT 28480 HWH
NIHN RANGE: TOP WAFER 480 ETR LY
NWNTS RANGE: BOTTOM WAFER 78480 NMOE
NI RANGE: DETENT 20480 N0
A4 132208 QHLY) 0N 86814 1 BOARD ASSY: POWLR AMPLIFIER 2MA50 02088814
AlLAC) PLLD=215N GEFXD WICA 20 PP 3% 12138 RONLBCRQ0JIC
ALsL2 0l60+0334 i CiFED WECA 100 PF 1% Te400 0)140=-0134
ALACS 0140-3528 1 CHFED NICA 135 PF LX LOOYDCE Tiiia RDMLAETIARIE
ALACA 0180-0210 CEFRD NICA 180 PF 2% 20440 LITY X HY ]
AL4CS 0)40-020% CEFXD MICA 1D PF OB 20400 GLA0-020%
ALACH alad-0228 CIFRD NICA 340 PF IR JO0OVDCM 13420 alag-022
ALMCT ol &n=-021s CLFRD KICA 320 PF 1X 284100 QLAQ-Q128
ALACSE 0ls0-2198 CIFXD KICA 10 FPF OR Tl RONLSC2Q0JAC
ALACY 01 40-0210 CrFRD WICA 200 PF 1T J10IVDCN 28400 QLA0-0120
ALACLO 01A0-0178 CrFxD KEICA 100 PF 2R | 28400 oLaD~0l e
6.30
e e Al a——— s e s e TN kit T o P e, L
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Madel 2120M0

Yable 4.1, Raplaceahle Paris|Cont'd)

Gation V|

Reforenco Mfr
r| Q Dascriptia Mfr Part Number
Designation HP Part Numbe: ty l'lp ian Codo fr
ll«’.{l aLa=-2218 1 CIFRD NICA :{no PR AR TRARD aleg-11re
AN oLeg-01y) COPAD ELELT Lo UF 10X IVDCM LTYIT) LA0DLOYRYOYSAL-0YS
[T ¥ ] o{w-nc!l C3PXD CER 0,01 UF +00-108 100YIXCM 1290} 101 -NE00033
AlACLA k40~ 044 ? EIFRD ELECT BoX UF JOT JAVNCH I TY11] JB0D22BRYAINAL-0YE
AJacip nEsO~029) CIFRD RLECT 3,0 UF J0€ 33VICH LT L) 15001 03 X9028A2-0YVE
Alal)a OLO0-0CHs CIFKD CER 0,1 UF +RC=-20% MOOVECH LT L) BISA)AR=CDNY
1 Alaciy NOT ASRIGNED
ALACLE olug-01¥] COFKD ELECT 1,0 UF 1O% 33VICM Ba249 L 50303 R90)BAT-DYE
Adcre omie Ct EXOD T DIOX 2.3 PE 10% BOOVDCW 78484 'YK GA
ANC20 NIBA004 Ci FXD CER D,) UF +80-20% 100VDCW o JCAa8-CON
AJACEL 01r0-01k8 1 CIFXD ELECY &8 UF 0% 3BYICH LI LACDARY DY) SN[ OV
Alsl 22 01 80-0r84 COFKD CER 0ok UF ¢R0-30% JOOVIXM [Ty {1) INCA)A5-LDN
AIAC2Y aLsc-02%) CEPREY ELECY 1.0 UF 10 2OVDCH I TYTL £900) CAXR90)5AZ-DYE
ALaL s alsn-017s 3 CIFRD ELECT 0,AT UF 10% 33¥DCW 424y L9004 JANYOIBAZ-DYS
AdsC29 LITLE Y CIFRD ELECY 0,47 UF 10T )OYDCH LITIT] LBOCATHRI0NBAZ-DYE
AlaC2b 0jep-nie} CIFXD ELECT 1,0 UF 10X )3I¥DCW (X141 30010 R90I8AY-0YE
AlsC2r 0} pa-00ed CIFRD CER 0.1 UF 240-108 300¥DEM LT L] 13CA IR -LOH
t AaCRE NOT ARSIGRED
ALACEY oLpG-104s CIFAD ELELY X,2 UF LO% SBYVIXW 4249 150022590338 7=DY8
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ATRL22 onsa-Aaty } REFRD NET P % JOAK CoiN LR L7 8M JaARD VA9A=ALYY ®E
Aling} a0-2a13 i REVAE CERNET 1K CuM 10K LIk L22W 70400 Tieg-2n)} =
ALTAZY CasN-AAY] RIFXD FLN T.15% Qun 1T Liaw 18a80 nese-547] 4 —
ALJR2S anan=1214 NEFAD MET FLM 4990 OHN |R L/70% HILY I [IATERFILY - [——
ALTR 20 CASR=3210 NFXD NEF FLM AS9C ObA |X L7EN ARG CooR=17 19 ]
T ILL OT8T-042h RYFRD FLM L™ OHN 1T 4/0M FIT1 DTAT-C4 T8 E
YL 041y 230 A EXD WW 2.7 DM E% W 01088 Kh- 300 '
Almazy 0630- 4413 AFXD FLM 2760 DIt 1% bW 15200 CA-L8-10-2261-F %‘
‘ ALIRJO D608 - 3356 RFXD FLM 2260 OHM 1% 178w 16799 CA-1B-10-1212-F I =
ALTAY2 5.1 REFXD PET FLM 3,Q)IK Ovn IE L/8u H IV or1=021)
ALIRS) CaSR-BbTA ] REFEO RET FLR 15K OHN Q.5% 1/0u Janan QEIA-EATA
ALTRSS (JLTEIYS] REFED NET FLN LK DMK Q.58 L/AW tarn LY LIYN L
ALTAYS Qsd)~7528 RIFXD GOMP T30 DHM 5T /44 TR L LY .
Ao 07870281 L R EXD FLM 2740 GHM 24846 Ct LE.TO-2ML-F
-1
ALTASY qap)-013% H REFXD CCNE 3,3 OhM 5T 174w ol tn Ny
ALThag Ne8Y-02713% RIFXD CONE 2.7 OHN 5% ) /e [J T CA 2145
FYEITY Ch%a-418° | REFXD FLN LOK DHN Cua¥ 178M 11T 14 JnR=a1N Y
AlIR3)* 06o8-441) AFXD NET FLM 284K OKM 1% 1BW 16709 CA- 1B -T0- 2040 -F
ALTAAS QaiB=ab4) 1 RIFXD FLN 240 OHM LX 174N FILY L LITTEYY.A]
ALTRAS OT%7=04kp RIFXD RET FLN 15,00 OMM IX L/eW FLIYT FIRY-CAkb =
= AlTtan Cort-1525% REFXD CUMP 7800 OHN 3% )/aw el (481 ¥1
! ALIRNT tE5e-an70 REFND MET FLN 13K UMM Q.5% )/8M IBARE TAIN-BATL
Al TFan Ce9R=5b78 RiFX0 MET FLRM 13K CHM D88 L/AM FLLY L) TaNa=nsTA
M
i
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Table 8.3, Jteplreeshie Pasin foml'd),

Rofaronco Ipp part Number| Qty Dasaription M'& Mfr Part Numbaor

Dasignation Coda
Abinad Cany-021 RIFRD CONY 3.0 DI BE 174N O{H tr 168
ALTARO Oak)-031S RePUD COFP Do3 OHW SE L/WN Y ch 09h
AINPL 084 1-0004 TesY rnlnt L] daaa)-dyny
ALtip2 CRAAY=CN4 FEATY POINY Jasng ARAL) D00
AlB WOt ABEICKID
a9 0120~ EA8LY 1 BAARD AZRYINRIHEN 2000 0)120-RA81Y
Al9EA} pas)-2e1 2 CONMIPE I01ENEB) CONTAETS ThMID asepleh
NETTY V23200 CONNIPE J0] 2RUB) COMTACKS LLL .:-mu
Alnas TN CONNLPE 30 UEXIE) CONTALYE I
YN 18- 180 4 CoMM J&'"“ CONTALY mu m s ta
IR L) L201-1833 COMECTURE FC |1 p 1M RPN ALT n Y0
I AL TS Eu.ntmnm Xl ncamn urp nrlmm
m':’ HHMTYY ;3':‘:&%’-"."':'1 e hce STAR) K V331D
ALIK - L1 cy i

HHIT hsi-lnu e PTTHUALS Hivs IR
uum (FIIB TS cnunmumu X 1B} 1S COMTALY e 111-14=30-310

AVIXAJE '
I“ulmnimum BB CONKELTONC P C 15%31) CONTACTR 1T 4P 3 d0 300
1510 33504 PRLY) FIIRHT ' £,ahN: FE 03 AT CONTALYS N TR RIRIT
AVEXARY 1338AN

0PF.09) THEWOD? 12601385 ONN: L 46107 CONTACTE

10
516 33200 ONLY) I ITH] ) BUAND AREY: INYERFACE A Y LIMID ELbID
THIT4 TTLLTTY ‘mlmm 1143 un CORYERTER foAt0 Gi-0Y0b
ARoic? 1920-05918 H cioie UM 2-; m FACL DR GATE JRAED ag-0390
ATOIC) 1n20-0347 ) 1L rmu 3-INPY NARD GATE 1ARD L820-0807
AIOECH 1220-0908 ICHIIGETAL TTL HEM I’.UI\'IM’“ :l“ﬂ ‘l{l’-g“b
AzolcY ni.orn L 1C DIBITAL I UL
AZOR) Ja1o~a34) 54 RINETWOR) B REB, 3.7K (0N U Jeaan 14)0~004
YY) $a30-004b RINETMORR,E PES. 2oTK DHN 3X Jane Lalo-0bs
Y Qe8)-172% . AIFKD EOFP RT0C DNR 8% |/4M n“n CB BN
dlony cAnd-i128 RIFAD CONP 2100 OHN BR )74 ohinl oo
AILISTO 33706) 01320- 6680 ) BOARD AESY(N*TRFACE B 8480 13370- 68854
AZIE) 0} 48-0189 ) CIFXD WICA M PF BN 7480 0440-0190
A2tE2-CA Q1500051 3 CEXD CER 01 WF 80-20% 10 J0CW 80 0)b0- 008D
AZ11C1-3 VEI0- 1586 i mmm m. HEX CONVERER 880 170 -0La8
ANCE-T 18- 2192 IC. MOS 5 HIN-2592
ATt 18700458 1 mmm m BUAD 2-INPT Inung bBI0 - Dbt
ATYIC 18500884 ! IC.TTL GUAT 2-INPT HOR O..7E 7680 \#70-0684
A2NC2 8200687 KGTTL TRIPLT 1-INPT NANE GATE s 1470-0c8)

S SERT 1820- 0680 IC DIGITAL TTIL HEX CONVENTER T 1820 -0658
ANICIE 1R0-0137 1€ DIGITAL R BNTALAZN
AZIAERA 1R10-00 1 F.NETWORK, BFES. 2.7K OHM 8% peuny 1H10-0Mt
ANRS, & 081 7026 NEXD COMA 2000 OHM o1t CHi0M
AJIRI8 04832135 R:FYD COMP 2700 onu &Y THW [1TH] cornn
A2IRYT 08828025 NEED COMB 630G Qhas Y% [HW EL cois
A21R1S, R19 0681 -71756 AFXD COMP 7700 fheb L% [74W ali CAI36
AZLRI0 06831838 NEXD COMP IR OHM E% 1w onn ChiBdg

1

Az}
10PT,00, 004,007} | 03106822 BOARD ASSY: CABLE 8400 0312086877

:!’:ICI 18200717 IC: DIGITAL CIETS Bh2 IRt

3

{OPY,003,004,007) | 033208452) EOARD ASSY(FREQUENCY y8a80 00370 58513
A2XCY 0L40-0938 CHERD MICA 108D FF 8% 11118 RDNVSELORIIC
A21C2 ¢100-0210 1 CEFXD ELECT 3.3 UF 20T 1BYiCW BE249 1560D15N001IAR=0YS
A2303 0110-019S 1 COEXD ELECT 0,3) UF JOR J3YDCN palny 130D3IANDDITAZ-DYS
1230 01%0-00%3 CIFXD CER 0,01 UF oRD-20% LOOYICY 11402 B0} -KAboOY L
A23ICH b820-0390 i YCIDIGETAL YTL DUAL 2-WIDE) IW-T AND/OR PYINT I0in-08%
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Tonke 6+F. Beplacesitle Parie {Cant'i)

Maeie} J320A: )

T
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Refarance HP P 1
art Numbaor| Qt Dascription M{r Part Numbar
Dasignation 4 ' , Codo
nddILE NI CEDIGEIA. TIL DUAL P=M)DE, IHPI AXD/NR T 089
ANICY Ho-eE%0 CIDIGEVAL YO, DUAL Z=MIDE) JWPT ARNDHR [T 0-£h%
ARYCa R0 6390 GIDRSLTAL T DMAL p-¥IREy [hPY AKD/GK FITYL NJ0-0%4G
FHICH 1100850 CIRJG)ITAL FTL OUAL 2=M]DE)INPT ANDIOR sty RJN-0BYD
ARBICH Ao-apn CABIGEYAL THL OUAL =W )CEy LWOT AKDIR aan YRH-0N%
Y1114 Bpo=Liup CIDJG)TSL TIL UAL 2= UE) NPT ANPIOR HAAED 039-6590
(Y] RED-CANE CopJOYIAL YYL OUAL =i )UK, INPT ANL/ZDR T 119=-03%)
ARIICY (TR 0 CANGGITAL YY) DUAL Z-MJUE) INFT AUO/GA [{ITL TERTLL
Adiicjo T COLG)TAL TYL ML CORVERTER 104R0 NC-00b
[TH4]] T LLIT CADJGITAL YIL QUAD Z=)RMY ERCL OF GATE T T (AL ET
IYHITAY IRF0-0%RA CIITL QUAD 2=)hPY MM GATR ITILL) japa-ohm
ARAJC)) Jaror08rs CHITL QUAD Z=INPT HOR GATE N In0-0%aa
YA 1)~ K, [ { CIDJOPTAL TYL DICADE COUhTER ylius Gh LB
AMIIE)S G - 10 CatlGITAL 0L DICADE RUUIR HY GhpAL IO
[YHIATY 15 064) CONTL QUAD J=)NHPT HAND CAYE aing 1850482
) cir ILILE LT CEITL QUAD F=)NPF KDY GAYE Faant La0-0%0%
ITHIAT Jrlo-Cin? CilTh WOSOSTARLE MILY W IRRATOR T jajd-0201
ALJIC)Y IR TCETTL YRIFLE Y=iHPY HAWY GAYE Jaa30 INTLIT
ANICH L LvT 3] VG TTL QUAD 2-INPT NAND GAVE 7848 |80 L83
A2HE [LHMIY]] 1CTTL DUAL J-K BASTER BLAVE FiF Cham EnILETIN
Akia) (TS0 3] TEYMSEE NEHIGELLETED FADN FNITOA} IV T Lusa-000)
.mll [ujo-canj RERETWORK)N RES, 2aTn OHN BX T LR Y]
Lnlo-n0s) AENETWOARYE NEE) 2,70 DI R [TIYL] Lj0=C04)
Hml.u [TTER1AL} fo A0 CONP IEE OUN BN DU W LI (3111
MIAY OhEY-14]S a RIFRD COFP 3900 DIN BE ) /4 LITEL ch 19)b
M 1100-1008 RIVAR CERNET BN NN JON m't [ IR TLY'] 100 FILLIT LTS
AT ABNI-LEYY | APFRD CONP LGN T BE /AW o{ :‘ T B
Y3 [TV I TH RIFK COMp JOAR uHR BR ) /AN a1 [4. ]
ALMRY LIt 1 REFRD COPP BIO0 OIN SE J /AW ol [ 1FL)
[y LI Eat)-LNRD H KIPKD CGHP JAGO DIt BY )/ ae HIt] {NEEL]
M:!\" ) oARY-2028 REFAD CORP 2000 DI 5K /AN alie [C1
l!l?ﬂA DPT, 001 OHLYH] 0NN 8EEM PG ASST INVERYER ARG 00X L6
lltl 1 g “ IC ETL HEX IRVERTER [T lnl )
m nm M ENDCONPREEOHMAN TN W (111 11}
[TIEE ReTXDCONP BIOONM BN 114 W nng {111
u“. "‘P““F EANHAN LW nnh C:hl‘
osiy, u NEXDCOMP I8 K QKN b LI W LM thi
AZdn 11300 03320 84D ) BOAND ASSY.AMPLITUDE CONSROL H U] 02270 GLER)
CPT 004, D0}
ahly)
AngE @ 018 -0} CFXD CER DI UF vB3-70% 100VDOW [P BO1 - KENOGY )
AJCA 0140- 91 ) € EXD WA 30 PF By s 01400190
AL -1C8 1820-0800 IC DIGITAL 1TL BUAL 2-WIDE,INPT AND/QR JRAED 1RI0-0L4
ANIDI- 1812 VEIR- 3107 IC MOS nokk ETLTh] Wy -3102
AMIC14 1420- 0814 IC-ETL QUAD 3-1hFUT KOR GATE 78480 1870 06K 4
AJACIE B30 04N ' 1CYTL MEX INVERTEN 76480 THET
i
SANY, 12 1818 0041 S NETWORK, BRES. 2 7K QNN &% JE410 1010 - 0041
A7IR}, A4 0081 - 3018 N OEAD COMP 2000 OlM B% Lidw an chioin
AARD 0E8)-1510 ROEAD LSNP IEK OHNW BN V4 o CMIEDS
AARS BT 0CHY-5115 A XD COMP 2V QNI B% V4w ann CHEEIY
AJARS 0¢EY- 1810 A XD COWP 18O CHM E% Hidw o cniam
AYRY 003 - 17n A EXD COMP 700 DKW BN /9% N [ F1F.)
A2i0G 048] €825 N X0 CONP T80 OHM B% /by HE]] Cleagn
AN OCHY - 1838 HEAD COMP 16X DI LS 14w LEE] e 131
A
IRMBOPT, 00T ONLY)|  0II7086828 s PEATEY: LAYCH 10480 0)320-44%2%
(11141 0148-0232 1 CLFRD WICA ABD PE 3R JOQYDCM H1TT 0149-0232
1t Gaw Bexthon WiLE Mamsasl Beckifating.
820
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Table 6.1, Replucvoble Ports{Cont'd}
Rafarence a ‘ v Mfr
{ u

Datignetlon | 1Y urt Number |- Qty Deicription Coda | Mir Part Number
Y114} 0)40+0D} ¥y ! CEFAD MICA 240 PF BR nang 01A0~0) %Y
ML) 04C=0343 } CIFAD NICA RiOPF AR 10480 0140-034)
ARBIED 1030088 ILETTL QUAD Z=INPT unu mn Zeaa0 1A20-0904
ASiCH JA20+Q304 JCITTL QUAD 2=INPT N 18480 120-0984
Y13 18701674 JCITTE DUAL NeX umn suv: FI¥ P 920-1834
A9)1é 10:0~1004 JCETTL DUAL J=i MRSV ER SLAVE F/F 18400 18201874
Y 14201874 ICAFTL QUAL J=K MASTER SLAVE F/F InAN0 1820~1874
YT 1020-0986) JCITTI QUAD 2= INPY NAND GATE 100 LE20=J98)
ATS)EY [TTE1In ECH TTL AUAD NOA BATE L) 10480
Adgias, oy d20-0A97 ' JLINIGITAL V=BIT RICHTILEFT oL iNL1t98
ABSICID LA20=0AYY TESOLGATAL A-RLT REWTZLERY oi218 TTCLL])
AlbIc)) LA 10-0497 1GIDJCLITAL 4-BIF RIS I/LERT . 03298 SKLYSYY
A 1820-18H4 [COTTL DUAL J~k MASTER SLAVE M/F 28400 - 101614
ARR)E)S 1820~068) ICITTL QUAD 2=]NPT NAND CATE 28400 1820-068)
THEY 18200683 FCITTL QUAD X=IKPY RAND GATE 1A 1830-0680
AIBIELS 1030-0343 TEATTL QUAD 2-INPT KAND GATE 20400 RIC-050)
ABIC)Y 1020-0584 CArIL QUAD B~DUPT NOR GATE 00 | Le0-03mh
Asicie 1020-0494 10 CNJCITAL TIL A=BIT DATA BELECTOR oLz ENJA2eb
ALsicly Jerc-nane LLIOIGITAL TTL A=~NIT DATA SELECTOR c12¢3 T
ssjcio 820-0494 JEIOIGITAL YTL A-8IT CAYA EELRCTOR oL29s ENLARAD
Ar)cil H10-04%4 3CIDIGIYAL TTL 4=B1Y DATA SELECTOR 0L2Ys BhiAZis
AISjC2Y L 10-06%4 CADEGITAL FIL A~BET DATA SELECTOR o128 SHLARBE
Ansicn Yn20-0a8¢ CIDIGITAL STL A=BLT DATA SELECTOR olass e
AMLCD H0=-0838 TCIDEGETAL VYL 4-BLT OATA BELECTOR YL NLAZAS
ARSICTR 1010-0654 CINEGITAL TTL 4-BLT DATA SELEGCTOR 0L293 LTIy
ALSICRY 130-0eBA CIDIGITAL ¥TL A-B)Y DATA SELECTOR 01295 INLAZ A
A2sicia 1920-04%% ICIREGITAL TTL A-BET DATA bILECTOR oLy SHLAINS
AISRL osn3-10138 RCEAD COKF ;000 OHR ST /AN CITH TRLTL
ABIRE can¥-p023 RIFRD CCNP 1300 DHN 8T 1/4W LY ch Lo,

M:xm TTIOTHTE RIFRD CORP L100 CHN 5T /A4 oL cn 192
{OPT, 003, D04 OHLY}|  CD220-MA920 1 BOARD ASEYIP,M LEL 20400 0312084328
ATREL 13a-neTl TETRS] MPHISELECTED FADN 2NITCA) 20400 1854 0071
AZSRL CONY~ ) )Y RIFRED CCAP L300 DUN 3K L/7AW oL £a 1328
Alpe’ (UL MIFXD CCRP L300 DMK 5T L/4M 1Y} cr 3%
AR o ] AL FXD ourmnuuu umw L1134 [ATH]
AJIRA ol 3 A FxD KM A% LW gul r‘uis
AR T 1 ALEXD cunn uu OHN S I W 1 J P s
A‘lll o : nmg COMP 1500 DHN m'uw ml: chjzs
HLL 11 RrFXO COMP 3020 OHM W% JIA W oilzt s
AN o8l ) n;ua:uunmounp " By} N
AR oid s R:FXD CCMP IBOG OKM b% j/4 W Q2 coitle
ANR e $ KL FXD COMP 1NO0 OHM % j/4 W f l: co)lb
AR 1] 4 K:EXD COMP I000 OHY AN JA W (] :: calin
ATIR 11 ] A XD CONP INOG OHM BN 1AW oli? chInls
AMR)Y 11 ] LENQ COMP LERI OHM #% 1AW o 113
AJUREA 1T 1 mun COMP 140I OHM I% 114 W ey ColNE
STLIT T § MiFXD CGRY 3900 0)JM 6% HOW oy calele
ALIRIY 1T 1 REFXD COMP 300 DHM % 1AW ot cojes
ATIRDY LT 1 ReFAD COMP 1600 OHM % 174 W oty caivH
ATERIE (1T} ' RiEXD COMP RO GHM IN VAW I colyl
ATIREY 064 b R FXD COMP 3700 ONR RN A caligs
ATIRIY 1T § Ri XD COMAIICA OHM BN V14 vl ch i
AN o ¥ R FXO COMP E00 ONK BN 1AW 1 TR
Al 17 b M FXD COMP JEGO DHM 8% tA Y oy cateaet
ATIR1) o § N FXO COMP 36 OHM I% "4 W HTEH] Y]
ANRM o8 ] AEEXD COMP 3000 OHM W% t/a o onn cnh

_ ANRY? T [ W:FXD COMP IEGI OHM AR YE W 13 CLIEIS
AJALD e B:FXD COMP LHO0 OCHM A% 1 4W I LM
AMAY, CITERTH A FXD CONP II0Q OHM % 1/ W am 131353
FYLLL (TTEETH N:FAD COMP N0 AKM &% LW o S
ALIRY) [ 3 R:FX0 COMP1EIE OHM % 1AW o CEtI
AARY} ] 816 B FXD COMP 1500 QNN 5% 1/4 W L caiel
ATIR)) ¢ ] N EXO0 COMP JI00 DKM IR $H4 W i 3
AR IR T R:FXD COMP IO QNN % J/aW ok 3153
ATINIE ] (31 R:FXD COMPISDO QXM b% 1AW o ITH]
ATDRS ] '] ALEXD COMP 3900 DHM BN 14 W T LI
ANRYY 0 ] M EXD COMP (500 DM A% )74 W o Cais2s
ANAN 0 3] K FXD COMF 1500 QAN A% 14 W ] LUIE
AR 9 TH} RiFXD COMP 300 CHM % 1/AW anl CEYZ
AJERAD ] TH ] A FXD COMP JE00 OHM §X )/4 b L] caun
ATRNAY ¢ 82 AL FXD COMPILOO QHN I% /A W ] CEIENS
ALY ¢ 8 MIFAD COMP 1500 QHM E% 114 W HT O
ATIRA) ] 1 AL FXD COMP 3500 QMM % 174 W 11 cad
A1IREE 1 18 A FXD COMP 3S00 QHM A% 1/4 W %] SHT

" AJENAL ] 1] ALEXD COMP 1100 QHM % /AW [1IH] (43131}
ATiAlL ¢ 1 ALFXD COMP 300 QNAL A% 1A W CIH ChIRLE
ATIAY) 0 '] At FXD COMP JE00 QHM A% 14 W CHE caItit
ATIAAD 0 " A:FXD COMP 2900 0)13 b% 1/4 "] 3
ATIR‘E [ (31 N:FXD COMP 1300 DKM BN /AW (UL 100

»
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Table 6.1, Replaceable Parte(Cont'd)
Rofaranca . ' a Descript MIE 1 e p
- t r Part Number
Daslignation HP Part Numbor | Qty e_scrip fon Codo
MBS SERL NN MLEXD COMP 400 HK k% mw u“n LT
AIRD B ] Rt EXD COMP 3400 OHM % JIAW ] T
ATIRA mm:n ALFXD COKP 3100 011K A% J/A W ) COIETN
LY SIS DEEEL COMP 500 QNN k% 14N o chiflb
1Y A A* FRD EGRP HOO CHM I 147 ey H1103
ATUREE TIB1T] \t £X7 CONP 3900 ORN AW 0Ny caage
ATINES 04033014 "rFX0 CAMP 2108 OHM % )4 W 1) I
ATIRLR CGENDEEE N, XD COPP FA00 DHM 6% VAW vl 1
, AIDRKG S TItan AENYG COMP 100 DHM i% 1/A W $11) I
ATINEY HTIRTH] KrFxi - OMP JECO DHM B% )4 W gl 1%
-, ]
AJING) MBI At EXD cnrnmnuu miw LT T
LI om-m‘ AEPXDCONP \BOO OHM A% JJiW 0111 I
AlIND) un.ui e XD cnumuunuuu nw o} cali
- AR oRed IS i PXD COMP 1000 BHM % 1/4 W iy cIne
SRR T AEFXD COMPIN0O DHM A% 14 W 1L I
Annit TTIRIH :uu D COMP SO0 OHM kN 14 W LI LOI4
AHANY TIRI tFXD COMP 1500 QM 3% /AW iH] I
ANRSE B RLEXD COMP 3908 QHM AN /AW I [ TEtN]
ATIAEL - IR R FXD COMP 3000 OHM 1% )/L W oiN? o
AlUATD - oNNd-1528 AUFKD COMP £80G DHM 4% /4 W o o
annpy ! TINTTH ) ReFXD COMP SO0 DAM % TH W 0N e
Anpn IR A5 FKD COMP 3050 OHM 3% T/4 W Hin caaNls
AR TSN KLEXD COMP 2008 GHM 3% /4 W 0in I
ATIRJA HEE- IR0 Ry ERG (0MP 1000 OHM 4% 1/E W i chiblb
AN 08833020 K PXD EOMP IS8 OHM 3% DA W ol T
ATINIE IR Re XD COMP 1NSO OHM ¥N |14 o cunle
ANNGT A3 AL FXD CONP 3000 OHM % )74 3Y ol CEINN
AN THOITE RiFED CONP 190 OHM EX )14 W o CEIMIN
AHAN '":“'" ALFXO CONP IN00- M EN /AW s HI
 AINED TN R FX0 CONP IRUA artas LD W ot HI
. A LI £ £X0 COMP )20Q OHM U% LW (L] coHIe
N RTTTT TR A EXOCONP LI ONN K3 1AW g L
: ‘!"“ qui3:303) AcEXO COMP LA DHM ENIAW 1] calnti
S BT THRLH] Ac FXOCOMP 1500 ONX A% 1AW (1131 T
ATISES IR ITTE REFXO COMP SICR DHY A% 1AW i I
- AMKEL TIIBIT N KEFXOCONP [300 0NN A% 1AW Iy catie
ANKE] TSI E ALFXO CONP 3100 GHM A% AW oIt caamzl
Anng TR Re FXO COMF ISCH OHM AN 1AW i T
CAMINLY - IS Ae FXD COMP 3100 DM AN 1/4 W TH chInls
o B YT T TR, 0NLATHIE, AL FXD COMP 760 ONM B% 1AW 1t Y1
| : \
_ ATRKARY ‘ mu-zm CONNEFC u'mx CORTACTS nm TIPSR
ol Aakan HHINEHT] CONN: PG &4 {1x12) CONTALTS HEHT ILIEI00
L | t
t 1
b AR o RT3 ~18 INFY
t;m!or?.wmum 1184 . HP=18 INFUT \ i TIHYITHY
YT . ol gs Cr FXD MJCA 100pF 2% 288V CW I an
,mm : e Gt XD MICA 420 gF n 309 vpcw ne onn
AJIC) slingdl Cr FXO MICA 1800 9F 8% 89 VOCW I 080
A;IN' LTI £t FXD MICA unn;r B% SoeVOCw 1 onp
{1 104100 - ! Gt FXD MICA 2009 _ ni 080 ;
ABICe e o i PXO AL ELECT JORUF +10% ¢ 70% 10 VOCW s 3N1070810FY-01H
| AIE7 R €: PXD AL ELELT I0GUF -1B% ¢ J6% 10 VOCW s 0XAIGAINRFIOIN
: A:m 00 20)2 € FXD CEA WATUF 20% 1900 YOO 1111 COTIAIOHIIOIKEIN-LON
. 01800381 CFXD MICA 820 PF 7113 o
mcnt,cnz- i 110-0018 ,DIODE: GE 100 WA 1 o
Y anem _ 11016 0JODE: GE 100 NA 14423 oI
i ) o-buts DJODE: GE 180 FA ‘ L a1
ATIENS T DIGDE: GE 100 NA ( 14413 ot
- ASICS < TRReIE - DICDE: GE §84 MA T o
4o ey iNS L6 Cy PIORK: QK 100 MA ' 14633 o
mm_j_ ) TP RGN . QronE: O 10JHA 141 g1
- ASICAR , T _ 0300C 16) TEA 1OV N SR13183
i maloe ! . OJODE; B JOA TOBV 6713 LI
T . QIODE: 61 JBA 100V o 03003
AdCHIL - JRorN8 OIOCEs 31 .JB A 200V . B3 T
Ck0050) INTEGRATED CIACUITs DIQITAL RUAD T.INPUT GATE 12040 $01204)
] i | terequ INTEGRATED CIACUT: IGITAL BUAD 2.INPUT BATE 11848 T
1el00500 " INTEGRATED CINCUIT: DIGITAL DUAL 4+ )KPUT GATE 12008 ]
T INTEGRATED CIACUITE DIOITAL DUAL 4+ INFUT GATE 12840 £y
e _INTEGRATED CIRCLIT: DIGITAL QUAD X+ INPUT KOR )
NI : QATE - C 1100 CIHITON
MG INTEGRATED CHEUIT: DIGITAL QUAD 2-INPYT WO
I8 L aAtE - S Lo DML
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Modet 310AD Saction VI
Table 6.}, Replaceable Porte(Cont'd)
Roferencn Mir
art Nu
' Designation HP Port Number | Qty Description Cods | MIr Part Numbar
’ mner wonn INTEGHATED EINCUIT: DIGITAL OUAD 2-INFUT NOR
QATE Vo DU MLOIK
Ants e INTEQNATED FINCUIN: DIGITAL DUAD 7-INPUT KAND
GATE 13040 (4111 11)
Ahey 1910 B4eE INTEGRATED CIRCUIT: DIGITAL HEX INVENTEN i QU HLEIN
PHIHT HT PHOTO 150LATOR M gno
AYICH 14160112 PHOTO ISOLATCA Bian nag
i) YEM D214 TETR: §) WPN T N
A2 TR FEYA: BI NEX £ o
nil0} “"Iﬂ! YETA: 61 NPK INTOR o)l 131113
it ImIad TETR: 6 PNP 1 Y
AYICH T TITAL 60 PN 0471y N
AR 1010 8336 §: HETWORK FLN " 080
AYIN} I At HXO COMP SIOONN 6% 1AW It H
AN} T B FxD COMP MIDOHM §% 1AW ol H
AL 2603 118 0 FXD CONP BIDDKN K% HAW H H A
M T ¥, EXD CONP SIDIN §% JiAW ' Ch M
ARG FTIL i END CORP MDONS 8% VAW N B b
AR NI 11 FAD CORF BIOGHK % AW oVLn EhbIn
Astaa PR o FXD COMP 10 GHR % 1AW M1 BT
MM 08133028 L FX0 COMP JKOHM §% VAW HITL HEHH
me ' wneam ’hnm‘g:;nmnoun PR AW an oo
AIRND 1183302 Re FXD CONP 3KOKM B3 10w o N 308
AIRIES LHS RN A FXD COMP 610000 W% bAW o HED
' 'S N i FXD COMP NIDOHM AN VAW HIH NI
ATRLE s R FXD COMP A200HM B 1AW 'Y T
ARG gud-1ell A FXD COMP Y KOHM B0 VAW I cnien
AL EHTTT At FXD EOMP EJOOHM B% 1AW N ceblls
AR oikd 118 A EXD COMP 3D ORI $% TAW ol RN
I FHTRIN A EXD COMP 1300 0HM §% IO W ol AN
ALIRSO SELLI008 Me FXD EOMP 1300 CHM §% AW ehtn I
AN 8502100 N: EXD COMP § KOHM A% 1AW I o8 1634
' Az IR B FXD COMP IVKOIE ¥ 14w HIH I
A .
AR ares 102 R END COMP § K OHM B% T/ W 0 co s
. ABIAZS oENI1EI A EXD CONP IR X% VAW an h Ik
: ASIA2S T A FXD COMP 360 DM &% 14w g o 316
- MR FHTRCH A EXD.COMP FRONM 6% 1RRW ] onon
AN TR A FXD EQMP VO K OHM BN 1AW 1! e
ATIRDD TR M FXD ECMP ) KOHM §% IH M) cotale
4 AR QI Ni FXD CONP YEK B% 1AW arrn T
N L QR3.1018 N EXD COMP 5K OHN B% 1AW AN o5 N1b
A3TR2 oin §116 AL FAD COMP NJOOCRN UW I W ghin HEH
AITRE3 1340 A END CORP JE0OHM 5% LW HI co i
. Y gR42-903 B FKD COMP 10K ONM b% VoUW M ta o
I ' ANIAZE etz 101 a XD COMP | K KM 48 1L o) ca on
‘ MR LR ; L AR TN R 8! £B3678
: Ay 8100-1131 RFhn: FULEE P00 FWEMA
: AT 160913 XFMR: POCEE T IWENA
. A 91000208 KEMA: PULKE #ot 1B IWINA
) ANTTA TN KFMA: PULSE 10 Ak TWIUA
AITE T XFNR; PULLE i TWENA
AT TTTRPEY XFMAL PULSE : roogs TWINA
i fi09.; 13 XFME: PPLEE seans TWENA
S R XFWR: PULEE 12093 PWEMA
s orr.0orohlyl] e s GriE CONTAOL 1 03120 46818
ANC) : 01100920 £ FAD MICA 1008 pF §% 300 VOCW 1136 te0
Adce a0 0l £ EXD TA BUF 10% 35 ¥OEW NI INODIOIXIAIIALOYE
AdIcy AL £t FXD MICA JOGORF A% 100 VOCW 121t 0o
ACE eifo-210) Tt XD WICA 300 pF B % J00 VOEW 1 080
ANCE T t. FX8 TA IGUT YO% 20VBEW i 1400 1M4X183002 DS
ahici aLig110} L FRD NIGA S60pF W% 100 VOCW 12036 080
A3EEA) N10-C0H GIOOE: UE 160U ] a3
AMERY 10100006 000K OF 160 s olH
) I WELERATED LIAEUIT: DIGLTAL QUAD 2.INPUT WOR
12040 OMNLO
! Anc2 He NN INTEGAATED CIACUITE DIGITAL OUA® 1+INFUT WOA
SATE ) ouTILaIN
' Ante e gtm INTEGRAYED CIRCUIT: RIGITAL CUAD 2-INPUT NOR
BATE y1aa OMTALRIN
ANCA I INTEQAATED CIAGUITE BIGITAL QUAD 2-IWPUT MR
‘ AL NOT MESIGNED Hote puritery
, “AcE 1010 6%hs INTEGRATED CIAGUIT: BIGITAL QUAD Z-INPUT NOR
. GATE 1204 DR ILOIN
S ASLIC) Ye20 050 INTESRATER CINCUIT: DIGITAL DUAD 1. INPUT KOA
'am . CATE V1040 AMTILEN
R IecIN INTEGRATED CIACUIT: DIGITAL GUAD 2-INPUT NOK
i CATE 1104 gunLeN
1
%
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Mol JE0A B

Srcilon Wi
Tuble 6.1, Replacenble Parts(Cont'd)
Aofarunce Mir
urt Numbar | Qu Description Mir Part Numbar
Designation | HP Purt Num v P Codo
AJICH LHCTITH INTEGRATER CIACUIT. DIGITAL DUAD 7 IWPUY WAND
BATE 14 LOTHTY
PS4 1870 1874 INYEGAATED CINCYIT. DIGITAL BUAL FLIFTLOP [TE1 AHI4LITIN
Ayich) 1870-0604 m;:g:nw CINEUT- DIGITAL BUAD T INPUY NON 12040 UM IALGIN
AINEN} Injear INVEGHATED CINCUIY: DItyYAL qae ERIIENN
AlER) TN INTEGRATED CINEUIT: DIGIYAL olzes EhaYyln
YA THILL INTEGAATED CIRCUIY. DIAITAL T ENFIRIN
ANC)E 1030 QBKE IKTEGNATED CINCUIT: DIGIYAL WEX IHVERTER FLIT] LT
AlBICHS ntine IXNTAGNATED CINCUIT- DIGITAL QUAD }-INPUT HOK
tAvE (H1] [TIOCH
Alieh LRI mmuno CIACUIT DIGITAL MEX INVENTENR 130tq oW Lotk
Al 106} COBE TETN &I o sy
Aany LTI AoEXD cum HIOONM BN DLW oy 4T
AR} TTTHIT R, FXL COWP GIOONM b VbW L] CREIN
LS TLH LITERT N OFXD COMP YK UBN BN Ik W Bt crieys
AJENR o8l) Jolk N TXD COMP JORBS Didw s 4 BIH]
AJNE BT NFXD CORP IR OKN % TH W s calogb
ARG 0w i Mo FXD COMP DIDONM k% VW gt} el
AN} T HD Ne FXD COMP NI QUM BN 118 W a7y £ EFIS
AERD o3 1006 R OFXD CCMF YK DHW BN I w i ALY
AJIRY (1111 K. FXO COMP I KOKH B% VAW (3] celan
FYELTL TIREHY K XD FOMP EKONK B% VW o ARLHY
AL
133208 OFT, DO? ONLY) 30 VNN 1 FCABEY WOTHER Hi 4330 EELYD
AIXAY) VD IEE CONN_FCELIINIINCONTALTE e YR LR
AJBXANL ”n-im coknpC um" CONTACYE n‘n Jh2 2710300 |
AYRRALY #1016 CONNCFE 10 07RIB} CONTACTE 131 I
All)l.lll |{u!m CUNK:FC 181158} CONTACTE JEMIT kb 716D
ALEXALE 11611028 cONK: PC 30 (IXIB) CONYALYS 1big th 11k0
CHASSIE MOUNTED CUMPONINTS
&l L3 ] | (AL T LS WO IHIGORERTL
[{TNdH V) oL 3 ASSY, D)ODE ERIDGE £1 300 PV BA 28480 11 - b 20
Lry [LIR1% ] ASEY; BIODE ERIOGE ) 10O PV EA 204ED 1)L - 088
Fiov x| HILLH 1 FUSE: IA 250 ¥ ELD BLO 1o NDL-Y
FIIZX0V et 20100202 \ FUSE: DEOA 250 V 5LO BLOD 1”015 126005
[} ingoms ' FUSEAA J V KORUAL BLO Ftatiy MTH- 4
St THRU I8 12601394 CONNECTON:RF 153NN} 8480 12E0- 1194
e 1350022 CONNECTUR.NF 24038 FHISUA-Y
JT [3320A ONLY) 11500102 Cr i ECTIR:NF 8480 1780 - 0107
n 17600782 LanrueCTON. RE 200 JR45108--1
N 12801194 :nnun:mn nnmuml P40 1700 g
Ji0 {33208 DNLY) 17800102 CONNECION. T6L80 1760 .0107
an 101N wun.mmla CADLE ASSY 78480 1750 -419)
12,012 1780-0742
3 REM: 170, 1A78, OPT. DY, D04} [A39, OFT. 00 Hon 785808 -1
ns 124001 18 COMNICIOR; AF A Tn N-1-100
LEQ) THAL LED4 [ EHLE L] ] ctuuunnmmn ASEEMELY IMED 0132G-£9101
8 IR HT 1 FAN.TURA sy WMWSZ107-FL
al 10L4 bot) 1 518, uummm H4ED 184 0083
[ H] 1O 0072 H TETH: 51 RPH ININ 02738 Fhaosd
J) 1853 0082 ] TETA. SUPAP IKIND N INYJ4D
o L TETA. &1 hPH 33004 v2rL IO
o 101004 lm:mnr:nwr oan) INITY
] L TR A FXD COMPATO 1jHH VO dra W o caam
L] HE L 1 A VAN WW LI 10 K OHM k% J iy o B34 4Sa]
n 1002147 | K VAR 18 K HHM 123 10A OHLY)
] 100 oasn | BATEH. TOOGLE (FOREN) 78480 08 Ul
B} E{e P11 | EWITCN: ROTARY (YERNIER) 8420 1B0G- 7128
34 nmmpn } EWTCH: TLOOLE ILEVILING) THEARQ Mar- 1y
n oo ] TRANG/GNTR: FORER FLIEN 0100-3234
CANLEASILMILIEER
wi QNN 1 TLAY CARLE msuummm §10 A0 Tad80 01279-61600
OPTIGAS LOY, 007, DN}
w2 03N S1602 1 FLAY CARLE r.sstinvumm OPTICAS b TLE] 0337061607
003 THAUDOTONLY}
G310 8184} 1 CARLE ALSIMELY Aunmnn 8480 01370-0150]
Q1IN0 ] CABLE ASLEMELY RIRED) AN 03320-§16H
011 41608 1 CABLE ASSINELY CIAI TO AN 78450 0317081006
FNONIL ONLY)
wl 112015638 CANLE POWER 480 NF20-tB34
927241608 1 c:a;;t :ml:m"uu casn. 1o mieg 81320-61608
[T ) CABLE ASSENELY E 170 FRONT PANEL OUTFYY) 480 031N -ul6dr
033251800 | CARLE ASSEMELY F LORANGDEL a0 03370- 81608
M40 } CARLE ASSINELY W (OREEN) 78480 0)270-81810
ot 1 CARLE ASSIMBLY L IE) THAG) 03270- 81418
S | ERER s | mene
' PI120-81813
{*}INDICATLE PART ON NI ] CARLE ASSLMELY L IFAON ATE) 78460 03370-61604
AMGDELONLY, 0312081810 ) CABLE ASSEMBLY [ALYERNATE OUTPUY) JRAEQ 03IM-51818
[}
8%
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Tohle 6.1, Replaceable Ports{Cont'd|

Referonce Mir
t Number| Q criptio Mir Part Numbor
Dasignation | HP Part Nun ty Dascription Codo
8060 B4 NACK NGUNT KIT 84u0 £060- BHY
504D - 6437 | COVER MAIN POWEN SWHICH 080 YL
10513 - 40 b COVER 18 PIN CONNECTON {OPTION 003 0480 VD813 - 4001
05716 - A0 | QUARD KOCHET [REMQYTE CONTROL) bLET] Oh7 16 - 400
BO40- V4D ¥ HINGE JHABD MO 1440
1400~ 0000 ' HOLLK. YUSE P 7in0 1400.- 0000
0950- 0443 ) MO3ULT AWER LINE Fnn0 0060. 443
04718-d00) } WO U515 CONKECTOR INEMOTE CONTRAOL) 78480 0aHB-4007
5049-011) 2 ILEULATOR CONNESYON IFOR JA) 78480 B0 - 017
03320- 84411 ' KET-ACLLALONY ~INCLUDES THE FOLLOWING
01370-66830 ) PCEXTENDER LITH] 01370 6L530
01220-02703 ' FILTLR ASSY 80 §1370-87101
Option 241 enly
03370 K501 ' BRKT AESY: r AM CONEISEE OF. M
013,001 1 RKKT: TLR by
o147 Cas} i NoOFRDILM YK OHM B AW i NIACE b wd
3150 1A A: VAR COMP |OK DKM Joh V2w o Ts w
HFOIN Y CAYSTAL: DVIN OSCILLATON 1N
10404 £00) 1 CABLE: EXTERRAL PULEE Y
1261-3068 54 PHN CONNECTOR 13T, 003, 004) osEH VHRNINS
MUEHANIEAL PARTE INEFER T0 FIGUREBEY THRU 6]
] OB 1506 ] COVER: 10P " a0 B0GD - ELOL
un 0127000701 12,30 ! PANEL: REAN Miny 03320-00707
LM 00200 YO ! PANEL: REAR 78480 01230 0020
)] LMo 1 COVER: OYIN 480 03370 -041%8
(1] ANEINN ! GUILLE FAN 78400 JIR) -0240
NP Nk 0 ¥ FILYIR: FAN 75440 M-I
NP YT ) ECALEN: ILITK 8400 2NE9- 028
" 5000 447 ) COYEN: REAN (RIGHT EIGED FBABC 5003 1577
") bOGaL131 ! RETAINEA: HANOLE 16480 £060-§137
NM 060 0237 4 ASay; HANDLE 78480 5060-0772
vrio 800 b3S H COVER FRONT SIDK 8480 5O~ A5
cull Wi 005) 4 PLATE: FLUTED 0480 £000- 068
N} *AD0 DOMG } STARD: TiLY 78480 140400030
u) 400 0787 s ASLY: FOOT 26400 5050 - 0182
NP 03270-24%0! ! FRAME; BIDE ALY 03120~ 74001
"33 03370 01314 ? 3AN: FRONYT PANEL MOUKTING 20480 AR THITI
NPy 03770 1ICE H EPALER: ROD 8450 ong-aapes !
N (ST ) COVEN; BOVTOM 4B 6060 - 85
" [HR T ! PLATE: SMYCH THARQ 03370- 14300
unp MP20, Fiont Panel Anembly Inciudes A1 Bwilch Ausmity-
03270-80201 t PAKEL. pNONT 13704 LTT Y 03370- 600
01170 60204 PANELL FRONT 3330A [OPTION O41) IBARY) 03120- 60204
0130-80700 PANEL: #NONT J1705° 240 03370 60700
0337080703 ' PANEL: FRONT 2708 |OPTION 0a1)® I 03370 - 6U20
Ny $020- G868 1 TAIM, JOT10M Mg 5070 LAnG
u 0170~ 257 ' KNOR: RND 28480 0370-3787
urn 03701007 ! KNOD: 1/ RND WERNIEAI 480 03701007
"2 010-7108 ' KNQB. CONCENTRIC (VERNIER WanuT) i 0110-2188
Lt L] 502G A8uB ! TRIM: TOP 7BARO 5070083k
wris 03701090 ! KNOB: POINTER 1A ONLY) Mag0 0310- 19
v £000 - 8531 1 CAVER: REAR ILEFT SIDE} 28480 8000~ K53
N LTI } BRACPEY: BECHIFIEN 8480 03320-01;04
t ey OINEIN ] mmm mn GuPPLY 84EQ n1170-61306
ury BN 81208 ) ETRAP. RETAINER FnaB0 03370-01708
+ upj) DI IESAN 1 Em n:gunmw INELUDEE: 8480 0337066536
o8I ! 78450 0323- 60112
106 1 RRACKET: lIﬂHT 38480 03320 -6: 204
eNAEIIY 1 FRACKET: CONTAOL FRONT 28450 0317001510
LI E 1] ] WRACKET: CONTAQL NEAR 28480 03120-8171)
"] (BET D t DECK: AMP AND AVTEN 8450 03700004
N DM &6 I ASSY: GUSSET bull 03329-8319)
M 01270 00101 ] UECK: CAAD NEST M50 03370-001u)
el 10 0080} ) EHIELD MaBy 03370-0060)
Kr (3320 18501 n ERTAY CARD NEST {21 THRU ANY} 6489 01370 25501
wrp 1170 51701 132304} 1 ASEY. TETA RAACKEY 7EIR0 03370-8120
01220 K102 35008} 1 ASSY: TRTARRACY LY 8480 0)320-81202
()] brxoLn I COVER: CARD NEST [AI) IRAED 410-ad101
[F] M } COVER: CARD NLET [AD) JH4BQ 0132004102
Mrg 0117004101 | COVEN: CAND AT [AY) mmdeg 03270-0440
KM 2112004104 ' COVER: CAR NEBT [AY) radsg 02220-C4104
o LEETI \ COVER: CAND KEST (A) i 23370-04508
M) DM ] LOVI CAND NEST (AR 76480 03120-04100
Krs 21004107 i COVER: CAND KERT (AN 2pdng 03379-04107
" 0332004104 1 COVER; CARD NEST [AD) 28dm 132004100
T AN 400 ) COVEY: CANDNEST [AD) L 01220-04109
'] [T THIT ) COVER CARDNEST(AID) 28480 02320-04110
(1T BIII0 AN 132200 i CAVER; CARD NEST (A)) 8480 01320-0431%
WP n:mwm::m; ) COVER: CARD NEST A 2480 01320-04119
M Q142301 1 EXTAU: CARD WEKT JAYD) 28480 £1370-4730}
ursj ) y SUPPOR{: FLAD is0 03370-74708
1.1 b SN2 ) ASEY: FLAG min0 040~ £882
1 Bea Gachion VIIE, Manusl Backdating,
8
!
e T LI S S WY, - 4 amsaertls PP Y ——
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Eection V1

Nindel 1320A/T

MECHARICAL FAATE [en'd,

Raferance 1ap pare Number| Qty Dascription o 'a Mfr Part Numbar
Dasignation 0do

MPLY 03130 I 1 SRING men0 9 0- a1
[ 1a1] QLo LERY I HER: AEADDUT M0 BO4G - BESY
NFLY LOLO B eES 1 DISK: AEADOUT® 7840 40 BB
WHE [ b HT]H [} SPALIN 480 03170- 2474
WH) NOT ALSIGNED

BELY B340 EERL H CIEK: READOUY 28450 £040-HAsL
MFEQ, MPEd LD LRsT ) DIsK: READODUYY ning LHO- B}
il WHOLEL \ DIEK: READOUT 7B480 BeoAD- BAEY
P62 Qe EIG \ ASSY: VIRRIER OMIVE 5480 03120-6HH

ILEFIBURES 31

NF8) 033X- 21201 1 BAACKET EWITCH L] LX20-2120
I QY20 23800 | EUMPORT: GEAR 8480 03370~ 228401
! LR | EMICH ROTARY 8480 3100-2138

] W0 | IRAFT DRIVEGRAR 480 03320-22102
[} 14300087 i OEAR: OMVE a0 1430-013}
L] L0ce M| ] GEAN: MT 78400 5060 - 5001

] 3500008 | NUT: HEX L9 BA3 480 79600001

) 11500018 I WABAEE: LOCKINT, 8480 N90-0018

] mnmn ] GEAR: REVIL nis 03320 23404
] ey 1 R VARWWLIN LOK OHN % I W M50 nog-ng
1] EIR0D0E) 1 CQUNTER 8480 1140-0061
n 18391600 ) FOINYTER A0 18301628
1t L) 1 OEAR: CINTEREPUR 84080 1430-0741
n wJIN N ) BPACER: GEAR 1480 01320-74108
1] HIH L WABHIN: B3, 7 790-0178
1] (3R A0 ) EHAFT BEVEL GEAR 78480 01370-22201
1] nyom H WAEHEN: KYLON M480 2390-08TR
17 6O SHTR ] CAM M bHO-6878
1] 03320 76702 ] COLLAR 0480 03170- 26702
10 bO40 6O4E ] CAN 78480 BOAQ BG4S
70 03320 201 1 coLLAn 00 01370-5¢,0%

0340-0140 4 INSULATOR(TSTR FLL 0340-0140
aMo.-0182 | INSULATORITETH 78480 0)aG-0ra7
632
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10A-D-FHAA
MPi4
{3racket Switch) g
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9
LA TonRs

MP32

TR EORMPIY pwRa) Z-9 amby

MP33

Rch-m iy

MP36 MP34

t  See Appendix C, Manual Uackdating.

Rev. A - For Instrument Serlel Numbers:  3320A - 1121A 00113 and 7 ave,
33208 - {122A - 00121 and . 20w,

A/VOZEE PPOW
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Moadel 3320A/8 Section Vi

CAMS and COLLARS {S:a Nate)

20
@. " (MPG1)

MPGB
~. 19
(MPES)

HEECTU ML)

‘ ' ”) 8 ' Sarch-nasee
1. : (! ég
| e MPG2 , !

: I ! I‘ ' .
NOTE: Cams end collsrs {parts 17, 18, 18, 20) fit an Resdout ! . !
_ Dlsks noted In parenthesis}, -

1

R Figure 6-3, Front Panel and Vernler Control Medhanical Parts,
: o , |
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- .

Tha fellyw]

in Rame) and thar lateal 8

beises) eoden have bean arb
c;;i' Manufncturer Address
0000 U S.A Caomimon. ..o 0 o Any supplier of U B,
00)38  MeLoy Riecironiza. . Moust Helly Biringa, Ps.
003)3  Bage Electronies Sorp. . .o Rochenler, h
00ANY  Cemen, IAE, vsivavneren Dmlolm.t‘mn.
0OJXd Humjdiad + v i e Collml.(‘lll!.
ROY4A  Mjctron, Cn., Ine.o v+ v o Yalley Bream, H. Y.
0031 Garlachine, oo hes e Charry I, B
00838 Aeruvok Carp, « v+ + v v o o o Maw Redlord, Maas,
[ hhi ] mpln:.......».......Ihrrhbur(,Pl.
0018)  Alreraft Radio Corp.. + v . o 4o + Boonlon, N3,
00RO  Creven, Lid, . o . v o Whilby, Onlario, Canads
-1 11 Nnrm:rn Engineering

Laborsloriea, In¢, + » v .+ . o Durlington, Wi,
0083)  Bangamo Eleclirle Co,,

Piekena DIv, 5 oo v v s v e v o0 s oPitkens, 8.C,
0OBES Dae Engineering Co, . + « .Uy cf Induatry, Cal,
DORE}  Car) E. lolmen Corp.. o .+ . Loa Angeles, Cal,
00836 MierolabIng, . s v o v oo s s Rivingsion, KT,
Qoo Cenazal Edactric Co.,

Capacitor Deptc s . o o0 o) Hudnon Fulla, WY,
05000 Alden Products Co. .. v v Drockion, Mass,
131 Allan Pradtey Ca.e v o v v v v oo oJUIwaubed, Wi
QJ285  Litton Induntrina, Ine. .., . Bavarly Hilla, Cul,
0138)  TRW Semiconduciora,ine, . ., o Lawndale,
0128 Texas Instruments, Inc.,

Translutor Products Div, s o, . o Dellag, Teras
Q)48 The Alllance Mg, Co ..o . s JAlllrnee, Ohlo
G138 Bmall Paris tne, .5 .00 Los Angeles, Cal,
OIE&D  Pacitic Palayn, In¢, oo v s Van Buyn, Cul,
01830  Gudebrnd Bros, Bk Co, . .., JHew Yoﬂ, K.Y,
QIH0 A‘mmkf.‘uw. Rt h bhbEEAAY ani.'l»
01960 Pulae Engineering l:o vses o Banta Clare, Cal,
a310¢  Ferroxcubs Corp, of

Amerjcs ..............&mﬂm, HY.
02118 Wheelock Signals,ine,. .+ Long Branch, N.J,
02256 Cule fubber and Plastica tne » Dinayvale, Cal,
[F110] Amphcml Borg Xlectronics

Corp, s asrvrverorssss s Broadrice, A,
01735 Radlo Corp. of America, Bemis

conducior and Matarials

DISlon oo v v e Someryille, N,
027111 Vocsline Co.of America,

e bepsrverrnbrna Oldﬂ:rbrod Conn,
02117 ltopkine EnginesringCo, , » Ban Fernanda, Cal,
OIMS  Nudsoo Tool K Die oo v v s v s . Newark, N.J,
02186 Nylon Meldiag Corp, v v v v 0 .a’rlmﬂcu‘ N.J,
03301 O, K. Bemiconuictor Prod,

Dept oo v vnvrenssresa Byracuse, NY,
Q1708 Apix Machine & Tool G, 5 vy 4 .Deyton,Ohlo
0IT8Y  KidemaCorp. « .0 v s v Complon, Cullf,
060 Parker Seal Co, s 14 o0 s v oLor Angeles, Cal,
QIRTT  Trasnitron Elecirie Corp. » o Wakelinld, Masy,
e P}mﬂ.lru Radlsier Co,

s e e ee e e s ondar Kaolle, N.J,
1117 lmaur Cu. , DIkl Div,

rne Plants s s oo o s Bumarville, N.J.
04008 Arpow, Hart and Hegeman

Eleek. Couv s s v s e nsss Hariford, Conn,
G401 Tarwa Corp. » oo 0 v 0o Lambertyille, B.J,
D406 Arco Elecironie Ingy v by o o Orwal Neck, N, Y,
21T EasexWire. ..o v s+ 000 Los Angelea, Cal,
04232 114G Divislon of Mfrmu sMyrus Deach, B.C,
04154 Precision Paper Tube v s Wheellng, JIL
GHeo s Alvy Diriaton of Howieii~

Packard Co, ............Pﬂloﬂm, Cal.
111} lykala Electric Producis

Lerowave Device Div, , Mountain View, Cal,
C467)  Dakots Engr.inc, o v s o4y Culver City, Cal,
04113 Molorvla Ing, Bemlconducior

Prod. Div. ........'..P!wtnlx. Arleona
0412 Fltrea Co, \Inc. Weals

Div, .,.............C\llnr City, Cal,
I Automatic Elecizic Co, , booer Hor
196 BequoinVlire Co. .y .y .y, Ridwood Cily, 'cuy.
HL  Precision Cell Bering Co, , o ., EL Moale, Cal,
70 P.ME Motor t.'mpur hass .\\'ukmmr, mn
oine Cnmpmnt Mlg. Bervice

0, b+ usesne s sy Wo Bridgewatar, Maza
03008 'nunl!nh Cestury Plaslics,
’ cvsarsrraenss 508 Abgtles, Cal,
osy thll ¢ Klectzie Corp,

Eﬂ'ﬂ‘ lnrDtpt.nnu Youngrood, Pa.
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Manvlaciurer Adirenn

Ulleenix, Ine, v ououees oo - Ban Maleo, Cal,
Unlon Carbine Corp ., Elect,

DI e sama o lew York, Y.
Viking Ind Int. v v v v v v - Cunoge Park, Cal.

lenre Elaciro-Plastics Ine.. . . . ;Bunnyvals, Cal.
Coamo Piastie (e/o Elecirice)

BeeCad oovrivenens o Clavsland, Ohlo
Parber Colmen€a, ...,y 0, .« flockdord, NI,
Tllhnoplmif:o. Ve e RS AT

. . Ro#lyn Halghis, l.ona g lland, N, Y,
l-llln-'l'li I‘.‘nrp , .".'. ) .'. RN utbur'r.ti.'r.
Bewart Enginaerhg Co. .. .

Barsitk Ca, , Div, of Meweri

Warner Corp. v v oo vnnens Ilrwmrurt Caonn,
Paychem Corp, + 41000 s « Redwood Cily, Cal,
llaunll and Laomb Oplica)

[ T ......Itnchultr,ﬂ.\’.
E.T.A. Producis Co, of
AMEHIER o upsvvnvnrs.oe o, Chicago, ),

qulnm tlmm\le Hardwary
€ sanasns »  NHowRochells, N, Y.
I‘!nde Elscirical Inairvment
Co,, e s vvsvavrans sy Penacook, N,
Genaral Davices Co. ,IM. voo - Inlinnapalie, Ind,
Conponenta Ine, ,Arig, v, ., Floenlx, Arjrona
Torrington Mig. Co, Weat Div. , , Van Nuys, Cal,
Varing Asaoe, Btmae Div, . . .. Ben Carjos, Cal,
Kelvin Blectrie Co, ..\ oy 4o Van Nuys, Cal,
Dipran Cny oo vuvv e e r e s Pasadem, Cal,
Translator Electronics
CarPacsuv v v vsrnnnyss Minnespalia, Minn,
Wenlinghoune Eleciric
Curp. .I!Imrnn!e Tube Diy, .., . Elmirs, N. Y.
nrg............ Hew York, N. Y,
Cluh-duph "8 viss Chiydl Mllrr. .
Bllcon Transistor Corp, , ., Carje Place, N ¥,
ARl Corphy va v asa v Culanllr. cal,
Falrehild Comers & Inet. Co
Bemiconducior Div,, v\ aunuln View, Cal,
Minnesota Rubber Co, . . .. . Minnespalls, Minn,
piricher Corp, The , . . .. .Monlerey hr& Cal,
fvanla Elect, Prod, Ine,,
, View Operations , , , , Mounlals Vies Cal,
Technicsl Wire Prodvets
JE, oo asanasrunesy s Cranferd, N.J,
Bodine Elect,Co, .0 vvevv e Chicago, N1,
Conlineptal Device Corp,. - « o lawthorne, Cal,
Raytheon Mig. Co,, Bemi-
eonductor THY, « o v v o v o Mounaln View, Cal.
New|ett-Pachard Co, ,
New Jepsay Divislon . . . Nockawsy, N.J,
U. 5. Enginesring Co. . .+ ¢+ o Las Angeles, £al,
Dilnn, DelbariCo.s o v v s v v v v+ - Pamona, Cal,
Burgeas Baltery oo o o0 vv v e v
Hisgara Fulls, Onmin l'.'lnuh

e

rrrrbevEY Ry

Deutnch Fantener Corp. » ..+ Los
Brislsl o, , The ++ Walarbury, Cona
Eloan COmPERY & s s v e - Bun Valley, Cal,
T Omml Electrie Ing.,

Phoenlx DI¥.s v v b v 00 o 05 o o Phoenix, Arizons
Nlllanll fadlo Lablne. ..y us s Plnmul, R.J.
Ch3 Elecironica Bemlconducior

Operodions, v, ol CBS In¢ .. . . Lowdll, Masa,
Gepera) Eleciric Co.,

Minlature Lamp Dcpl. s ov oo Clevelsnd, Ohlo
MeloTaln  ouuvvnrunsrns Indumpelll. Ind,
Dabeock Relsys Div., ., .. .. Cosln Mass, Cal,
Klecironic Encloruras Inc.., Lns Angvlen, Cilil,
Teras Capacitor Co, v\, . ... Housion, Texan
Tech. Ind, Ine, Atohm

Elctsssssnnnrs cnerser. Durbank, Cal,
Elsctro hssemblies, fne.. .. ... .. Chirago, 0L,
C & K Companenis lnc.. veoa e s Newton, Mass,
Mallory Dattery Co. of

Canada, Lid..., .., Toronlo, Ontario, Canada
P-nm;lmm Florocarbon. I.‘lllum l{nuhu, Penn,
Durndy CEFPo v o v v v v vevs 40 Norwnlk, Conn,
Gcmnl Transislor Weslern

EPe v rrransnrsnss OB Angeles, Cal,
Ti- l’ll. Corvebans wanea s Berhtley, Cal.
Carborundum Co, 4o, o Niagars Fulls, N. Y,

[

+» Banta Crue, ©vl.
Wakellald Enginesring the,. ., Wakellald, Mans,

Anu'lu. cal,

tl .
i l’?nﬂ Elegl, Inc, .,

eode pumbers Are from the Fedepal Bupply Code for Manutsciurern Cuialoging Ifandhooks 141 iHame to Code) and B4 (Code
urpl-mmu. The date of reviaion and the data of tha supplements viod appesr bl the altom of wach page. Alphas
trarily nasigned Lo wuppliers not appearing In the B4 5

Manufachipsy Addresn
CYR of Berne, ok, ..
Chicagy Telephane of
Colitornia, I, o 00 h 0
tav Btale Elecironles Corp, .. .
Telsdyne Inc. Nlrrwnn

o Berne, Ind,

- 0. Pasadens, Cal.
Waltham, Mass

BIYasosvnee v s annn + i Alto, Cal,
Walloral Ses) . . .. RN Dospey, Ca),
Precislon Connecinr Cnrp ----- Japislea, K.Y
Puncan Electronies Ine. ... . Cosls Mens, Cal,
Generst inatrument Corp. ,

&mlmrrhltll)f Divlllm froducta

------ Newark, N.J,
Impcnnl !tntmm Im ..... Duml Park, Cal.
Mefaba, Ine, .. ... + Pata Allg, Cal,
Philsdelphis Handle Ca ... .. .. Camden, N.J.
drove J Co., Inc. .. ... . Bhady Grove, Pa.
Gulton Ind. Jac, .nm ﬁ;mm

| /T + Alluguerque, K, M,
Clarosiat Ilt[.l’.'o s voos Dover, BN,
Ehmar Flter Corp...... .. W, Haven, Conn,
Mippon Eleciric Co., b, oo oo Tchym, Japan

Metex Eteciranien Corp. ..., .. .. Ciark, N.J,
Delty Gemiconducior Ine, , . Nawpari Beaci, Cal.
Dickson Electronies Corp,, , Bcctisdale, Arizona
Atreo Bupply Co., Ine, ..., ., Wilkchita, Kanses
Witen Products veove o o Balreit, Mich,
Thermolloy. . .oovvs vy o uw s Mallas, Toxas
Solliron Devices ne, .. ... .. .. Tappn, N.Y.
Telefunken (Smbl} , ..., . .Hanovar Germany
Midland Wright Div, af

Paciiic Induatrien, Ine, . . . Xansaw City, Kanaas
BarosTeeh, ...y sviss . Newbury Park, Cal.
Calsf, Replator Corp . ., . . . Bania Monics, Cal,
Ameriean Cnmpounln Inc., .Cnnlh.hxhn. Pa.
ITT Bemiconducior, & Div. of

Int. Telephone and 'rllqrvyh

Corporlon ., ... et Paim Dasch, Fla.
lHewlati»Pachard Company. . . ., Lovaland, Cnln.
Cornell Dublier Electric Corp o o . nmn. N .l.
Caorning Glass Works . . ., .. ... Corsing, N

S ivetrs b T 0L e Gabt b ol
Willisms Mig, Co, ...\, Ban Joee, Cal.
The Bphere Co, \dne, .\ ... Lllu- Fatle, N0,
Wabater Elecironica Co, . ... . New York, K. Y,
Belonien Sorp. o v o v v vy .o - Northridge,Cal,
Adjuatable Dushing Co, . ., . M. Hollywood, Cul.
Mitzon Electronien, Sarden Clly.l.on(lllmln
Amprobe oal, Corg, ... ... Lynbr .NV.
Cableironies o 200 + . Canta Mema, Cal,
'hunllnh Cumry Cnll

<+, anis Clars, Cal.

et lne, . Framingham, Hess, )
. Mountaln Viaw, Cal,

e

Amelco Ine, ..

TR

Sprven Fine Miea Co. .. . . . . Bpruce Pine, N.C.
Omnl-8pecira lne, ... .00y 0., Detenit, Bl
Computer Dode Corp. v Ll R
EleclraldCo. . ... . tnlcn, H.J.
Bools Alerralt Nul l:‘nrrn ..... I’audrm. €l
Tdenl Prec, Meter Co, ,Inc.

Do Jur Melar By, ...
Deleo Radio Riv. of G. M. Corp o v+ Kakama, Ind,
‘Thermonelien Ine, .. .... .. Canogs Park,Cal.
Trasex Company . .. . Mountaln View, Cal,
lHamhin Metal Products Corp. . ... Akron,Qhe
Angairchm Prec,bic, .. .. No. Hollywood, Cal.
Billconinfne, ... h . .. Bunnyvale,Cal,
MeGraw-Edison Ca, . .. ., . Manchester, 5' .
Poser Destgn Preifie fne. ., . .. . Palo Ao, Cal,
Clevite Cerp, Bemicondurtor Div, . Pato A]ln.l.'ll.
Signetien Corp, . ..., . ... . Sunnpvale,Cal,

Brooklyn, N.¥.

Ty-Car Mg, Co. dne. ., o000 Hollislon, Mans.
'r;iw Elect,.Comp.Div, . . ... Des Plainen, NI
Chomeries ... ..c.... . Matnville, Mans.
Curlls fnatrument,Ine. .. ... .. e Klace, K.Y,
Vighay Inatruments Ine., .. .. ... Malvern, P,
E. L Delont and ., ke, .., Wiimingion, Dal,

Duarant Mig.Co, .. ., ..., Milwaukee, Wi,
Tha Dendix Carp, .Nnrlnllnn &

Comlrad DI¥. . .. 1 vv... Telerbore, K.J.
‘Thomas A, Edisen Induniries,

Div.of McGrawEdinon , .. . West Qrange, B.J,
Contoa, . ..... Patdwin Park, Cal.

P e
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C;‘)In Manvischurer Addreas
0.
1A LNC Electronies .o oo Hornehemds, N Y.
19700 Klecira Mig. €, ... o wdependence  Kannla
2000} Geperal Mrenles Corp. <« . Philadelphia, Ps.
NG Espculone, Ine, ... Lang laland Cily, N.Y.
21308 Falnir Rearing Co,, The - New Brilian, Conn.
21820 Fansire\ Metslbirgical ".'Dﬂl oM Chicsga, I8,
2010 General Need Co, ... .. - » Mehiches, N,J
U TrusaanCorp. ... faa .lndlnmpulll. Ind,
73181 Dritish Padio Elecironjes Lid.  Waslingion DC,
2458 G.E, Lamp Divislon, thl $tark, Cleveland, Ohin
2485 General fndio o, - . . Wenl Cnmurd,um.
4ERL Memeor Inc. ,Com, mv. wvo oo Hunlingtan,nd.
28163 Grien Deproducer Corp, .o New Rchelle, N Y,
26461 Groberl Fils Co, ol Americs bne, Carlludl N,
16880 Compar,Holliter €o, ... ... Haollister, Cal.
26092 Msmiton Wasleh Co. oy v v 0.y Lancasier, M.
IMEG  Vewleli-Packard Co. ... Palo Alls, Cal.
M0 peyman MIg.Co, b v e Kanllvurih, NOJL
FHIT  Insvruinent Bpecialiien Co.

Ines oo ov e s o LIDe Falle, NS,
I G.E, Leceiving Tube Drpi. « Quemibars, Ky,

I LeetpohimIng, vaaee oo o Chicaga, ),

18198 Banwyrk Coll Producis,

[ R T llnhnlﬂrr. Unlarjo, Canada
J6INT  Cunmiagham, WL & Jilll,

Lid, s e vt Toronlo, Onlarla, Canads
Wl PR Mallery & Co, ,dne. . oo Induvsapalis, Ind,
0843 Mechanica) Industries Prod,Co. .. Akron, Ohlo
40020 Ministure Precision Dearings,inc, . Keene, N ),
4000 MHensymelldne, o.vinvens Hinnespolin, Minn,
12190 Muter €0, s s e er s Uhlengn, NI
0250 C ANorgrenCa, ..., . Enginwond, Colo,
85 Ohmile MIg. Co . v vvvvuvr . ... Brolde, N,
16)84  Penn Eng. kMg . Corp, + 4. . . Daylnsiosn, Pa.
41904 Palarold Corp, .+ o0 oo v oo Cambridge, Mase,
40630 Precialon Thermometer &

faal, Co. o vnubavren,,, Sothampton, Pa.
40908 Microwave % Pover Tube Div, . - Waltham, Mase,
31050  Powan Controller Co, v v o0 o Westminator, Md,
53903 HPCo . Med. Elec, Div, .. .. Wallham,
54204 Bhalleroas Mrg.Co. +vovuy oo Belma NG,
35026 Simpeon Electrie €a, 25555000 o0 Chicigo, DI
§5903  Bonolone Corp. v v e Elmaford, N Y,
55038 Tuytheon Co, Commarcis) Applrml

L Byatem Diy, .. ... .. 8o, Norealk, Conn,
46117 Bpaulding Fitre Co,, Ine. .. . 'l'chumdl. N.¥,
8419 Bprague Elecizie Co. .00 Nnrlh Adami, Mass,
ERAT4  Buperlor Elect.Co, ... oo . o DRisl0), Conn,
BR44E  TelamCorp, t o ervisinr v Tulns, Ohis,
20130 Themas L Pello €3, + 0 v v v a0 Ellraluth, N,
€074)  Tripleit Elecirieal tnat, Co, .. .. Biuffzn, Ohlo
Si7I8  Union Bwitch und Sigma) Div, of

Wentinghouse Alr Draxe Co, , . Pitteiurgh, Pa,
62119 Universsl Eleeirie Co, ..., 0 34 %mg, Mich,
63143 Ward-Leonard Elscirie Co. . . M1, Vernon, H. Y,
EISE9  Weatwrn Eleciric Co,, Ine. , ., Rew York, N.Y,
83001 Weslon Inel, Inc, Weslon-Kawark, Nesark, N.J,
G108 WINek MIZ. €0, «vivvvus v s - Chicage, NI
06348 Minnenula Mining & Mig. Co,

Revere Mincom Div. ., ., . & Pav}, Minn,
e Allem Mg, €0 o vu v s Hartiord, Conn,
70308 Allled Control ovuvv i Hew York, WY,
70318 Allmetatl Screw Product Co, , Ine,

wasr awraana v s Garden Clty, MY,
41T Amplax, Dy, of Cheyaler Corp, .Daireit, Mich,
Jo4B3  Atlamtic Indis Rubber Warks, Inc, . . Chicago, NI,
7038  Amperile Co., Ine, o040, Unlon Cliy, N0,
6T ADC Progueinlne, .., ., . .Minneapolis, Minn.
0803 PeldenMig. Co. . ovvvi s Chlengo, NI
70898 Dird Elecirle Corp. o500 s .5 . o Cleveland, Ohio
7i00r  Plrrbach RadloCo. v .4y .o . . Hew York, N. ¥,
7034 Bliley Elecirie Co, ,Ine. oo oo vy .o, EXie, Pa,
T4 Doaton Gear Works Div, of

Murray Co. of Texas . ..., , Qaincey, Mans,
TN Dud Radio, Ines o v vy 0o oy Willoughby, Ohio
1279 Cambridge Tharmionics Corp. Cambridge, Mane.
I8 Camloc Fastenar Corp. ., ..., Paramurn, N.J.
TINY  Cardwell Condenser Corp,

rabrarn s enr o Lindenhurst, L5, N.Y
1400 Pusamana Mig. Div, of

McGraw-Edigon Ca. 4y y oo v s B, Louss, Mo,
71438 Chicego Condensar Corp, +. .., , . Chicago, B).
T4 Calil. Bpeing Co\M0es oo 0wy s P‘vo *Rivers. Cul,
T8 Corps oo vvvsvannnnrsry o Elkharg, Ind,
11460 TTT Cunnon Eleciric Ine, .., Los Angeles, Cal,
TITL Clnems, Dy, Asrovex Corp. ... nurbanh. Cal.
0001849

Nevined: May, 1870

L 0

CODR LIST OF MANUFACTURIRS [Continued)

Cuds
Nu.

HITLL
1160

s
11100
100
N
e

Tk
nns

1618
TIeks

L0

nIes
T8
e
11963
N
R
RELLYS
0
nin

"

ki1
THod

Tibke
kL1
nen

1134
nm
nm
WLt
TINs0
TI60%
Ti087
T
T44a%
T4BEL
Tiscs

TN
75043
18263

e
76413

18407
16492
re83C

T

0
TeRN4
Toes

N
mn

mn
1142

7830
hiitl]

11764
e
TeIa0

TELTY
T8
MW

oy

Manutacivrer Mobdreas

Gl Clars k Cy. .. .. .. Chicagn, bl
veniralal v, of

e Unlin Ine. Coas o Miwaubre, Wis,

Cammer Hal Plasties Co Chicagn, H)

Cerniek Wire Co,, The New York, B ¥,

Colp Cr )l Cu. bne .
Chicap Mininlure Lamp Works
Cinch d k2. Co.,
Rowab 1 ) 2ones v,
Dow Corming Bnrp
Eleeir ﬂ-:mr \lru L"n ' ln:
. Wl'lllmlnm Cran.
nmnum N.Y.

. Peosudenee, B
. Chivagn, 1Y

Chirsgn, 11}
- Mutland, Mirh

l)uleghl rnm
tntiana |leners) Corp, ,

Elerttvbies iy, .. ... . Keaaby, B &
Gereral fnxlrument Cargt, ,
Copbratston, .. ... ..., Nrwary, B J

Drake Yitg, €0,
tugh It . Eby Ine.
Cudemin €0, ..o p e

Harsond Hegh, 1L
Mhilwlelphin, s,
Chicagn, M.

Eluatic Biop Bab Carp, . ... Umioa. .}
foberl M. Hadley Ca. , . .. . Los Angelrs, Cal.
Erle Tichnologiea) Prosuets, Ine, . Erie, Pa
MsaneriMig, Co., Jue, ... .. .. Princelon, Ind,
(198 L T T o N Chieagn, .
Webipa | Dyv. of Beekmen tnat., nr.
........... .+ Padlerinn, Cal.

llulhw Products Divinion of

furtes Alrcraft €0, ., Hespar) Beach, Ol
Ampergn Elect, Co. . . “Higksvillr, L), N. ¥,
Jirnxiey Bemlcnnducior Curp.

........ + New Haven, Conn.
Clﬂll‘l] Eln-mt. tne, oL Harifard, Cohn,
Cirels F Mg, Cn. . ..., ., . Trendon, B.4,
Georgt M. Carpeid [

Div. MEL Indusiries, Inc., . Philadelphia, Pa
Federsl Bores Products, Ine, .., Chirsgu, 3.
Fischer Bpecisd MIg. Co, , ... Cincinnall, Ohin
Genersl Induntries Co. . The .., . .Elyria, Ohin
Coutan Ramsing & Tool Ca. .Guahen, Ind.
IFD Elettrostes Carp. dirooklyn, K.Y,
Jenn:ags Nadin Mig. Cotp . Ban Jose, Cal,
GroeeesPin Corp. . . . Mdgefield, W3

Elgnatjle bae. , ... ... Neplere, W0,
d 1. Winas, #nd Bons . Mnchnlrr. Wana.
Indualrsl l'.‘ond:rnr Cnrp . Chiengy, H1.

3. F, Pro*ucis Divislon of
AmphennlsBarg Electmpte Corp.
.» Danlury, Conn,

E.F. lohnsonCa, ... .., .. .. Waseca, Minn.
Jaler alional Resistance Co, . l’hlhdutphla. Pa.
Keyntone Carton Co. , Jac, ., . 8, Marys, Ps,

C18 Xnights, Ine, .0\ vy ..., Bandeich, I
Kulks Eleeirie Corp, ... ... MI. Yernon, N, Y.
Lenz Eletirie Mig, Co, .. ... .. Chicags, )1,
Littiefune, Ine. .y u .., Des Plaines, B
Lerd Mg, €. ... .o v vau .. Erie, Pa,
C.W. Marwedel , ... ... 8¢ Franciseo, Cal.
Generpl Innlrument Corp, ,

Micamold Divimian ... . ... ., Newark, R.J,
Jamed Millen Mig, Co., Inc. .. Malden, Mass,
3.W. Mibler €. .., ... ., kos Angelen, Cal,
Cinch-Monadnock, Div. of Uniied Carr

Fuslener Corp, + .. -4 Ban Leandra, Cal,
Mueller Electrie Co, .o\ .oy . . Cleveland, Ohlo
mallonal Mnlen ..o uvvuu s v n . Newark, N0,
Qak Maputacturing Ca, . ... Crysinl Lake, ).
The Berdin Corp. ,

Elzcirodynamica Div. ... 1% Hollysnod, Cal.
Pacilic Metala Ca, , .. .. .85 Franclaen, Cal,
Phacatran fnstrument and

Electronic Co. , .o, v v v o 5o, Pasadena, Cal,
Philadeiphia Steed and

WireCorp, ..vvvv ... Philadelphin, Pa,
Americen Muchine & l‘wrdrr Ce.

Potter & Deumfield Div,, ., . . Princeton, Ind,
TRW Elecironic Companenls biv, Camden, N.J.
General Instrument Corp.

Rectilier Divislon , . . o hrockiyn, BUY.
Resistance Producis Co, , ... Marrisburg, Pa,
Rubbeyeral Corp, of Cnlll. .+ Torrance, Calb,
Bhakeproaol Division ef

Whinols Toul Works , ., . .. ... .. Elgin, HE,

oo B0, Dralnteee, Mass,
» Hew York, K.Y,

[2T1 T S
» Pilmar, K.1.

Signal Indicator Corp, .., .
Seuthers-Dunnfne, ., ..

»
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Manvlaeturey Addrron

Chivapr, 10

Bar Fretatban, Val

A WA,

. Waltham, Mars

Elryeland, thig

. Ean dlabried, Cal

 Wewtnnville . Nuo
Lawng Isdand l.ll}

fariten L‘mm

Chicaga, )

Thempeon-Tiremer & £n
Tilkey Mig. T
Blarypale Uatlon Un
Bandard Thameen Copp
Tiwarrman Produris, fee
Tramtermer Engincere
Veinilr Co,
Waldes Kuhiwr lnr
Vrede) Dot inr.
Wenen Mlg. Cn .
Conlinents ) Wirt Elestronies Carp.
. PRladelpkis, Pa.
Aierich Mlu o Nu Ichelle, H ¥
Mrpra DiviHcn o Setpions Clork Eo
Merpialoss, K1

l’rntnlr Cul’|l L. Todrdn, {ihin
Eennirer Alloy l‘n-luru cn lil!uh-lh. K4
Elvetronke Indusirits Abantinlion,

Banaard lube oy sl ronduring desier,

any manufariurer,
Upimax Bw)ich, Div. Mason Flerirunics

CUrp . s oueas . Wallinglord, Cean,
United Tronslormer tuw. Lo New Yerk, BV

Qujurd Ebeirie Corp. . . Chiesgn, NI
Pawraw I ... .., R ltlunldr. Ll
Arew Ihy, of lberisho Canlyeis Cn,
............... . Columbug, Dhin
Al Buar l’mdurll Ine, ... . Meflance, Chiv
Avery Label Ca, . Musrovia, Tal

ttammarlund Co, |, bne, ..., Mara tif), B.C
Besens, Arnobd, Co e, L. Nosten, Mars.
MmraQray Co. ... ..., Deytnn, Qhle
tnlernalional Inad. Ine. ... Orange, Conn
Grayhtl Cn. . . . LaGrangr, IN.
Trisd Transicemar C-.r Vrrice, Cab
Wincherler Elec iy, lllum Ind. |, lar.

Qskylle, Conn

Mlllluv hprrghullun AN .
Emernalicnal o nilier Cory . K Srpwbo, Cal,
Alrpan Eleetrontes Jne. . Cambrdge, Maryfand
Narry Cratrulse, iy, lhny Wrleghl Corp.

Walrriusn, Mass,
. Beikie, L)

(‘nrur l'rrrlll-m Hm;:r Ch. ..
Speril Faceday Ine, .t‘nnm "rnlll

ElecteieDiv. .., .. . Meboken, B2
Eleatpic Jtgulator Carp. T 1%, Conn
Teliern Etecironies Divisimn nf

wer Catbon€Ca. .., L.y, ™ s, e,

Falrehild Camzrn & Inal. Corp.,

Hpare & Defense Syslemn Div, Paramus, K. 3.
Magurie industries, Inc .. . Greensich, Conm,
Bylvania Eteririe Prod. | Inc.

Electrunic Tube Divialon . . Emporium, Pa,
Astron Corp.. .. .Enaf Neml- Warrieen, R 1.
Bwilrherail, IM, ............ Chicsgn, 1.
Mrlals & Conlrole fne.,

Npencer Profucts. , ...,

o Attlebaory, Mass,

Philhps-Advance Control Ca., . .., Jabiet, 111
Repeartt Products Corp. ... ., Hadinun, Wis,
lolluw Mig. €0, fne. ... Wandstock, N ¥,
Veeior Electronie Co., 0oL, Glrndale, Cal,
Carr Fasleper Co. ..., ... Camlridge, ihu
Hew iampahire thall

Nearing, Ine. ... ... Peletlbarough B 11,
General [nstrument Corp. ,

Capacitor Plv., ......... Hngion, 6.C,
FTT Wire and Calle Dy, . ., Lus Angrles, Cul.
Victary Frg, Corp. , .00 Hiringliedd, K.J.
Dendix Corp., Wed Bank My, . Jhed Dank, M. 3.
Bulbel) Corp. . nvh e Mundeleln, K.
Bosanine, ... ..., Rewport Beach, Cal,
Emilh, lermanih., dnc, .. ... Vrocklyn. K. ¥,
Teeh Labe .., . I’nlluﬂu Pasx, B.J,

Ceplrsl Berew Co. . .| Chicagn. bib.

Gavilt Wire and Cable Cn '  Div. ol

Hmeraee Carmp. .. ... Drooklield, Maxa.
turrimghe Carmp,, Elecironie

Tube Div, ..o ou v Plaindield, H.J
Uninn Carbide Corp., Consumer

Peod, B, .., v el New Yark, N. Y
Model Eng. and w; Inc. . Humingion, Ind.

Loyd Bcruul Co. .
Arrnnautical Inst, & Radin' o, .
Arco Electrunies tne, . . Greal Heck, N, ¥,
A.d, Girsenzr Cn,, lnr. N &n Franciern, Cal
THW Capachlar Div. ........ Ogallala, Nrb,

..... Featun, Mo,
o bl BT

From: Nantbouk Sqpplements
It6 1 Daled Jaruary 1410
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Mamlacivrer Addrraa

Barkaw Torabna, the, o oo o Mloomingion, ind.
Dhintun uumu Company ., ., . Bounbon, B.J,
AL Nepd €0, o uuyya.e. s Ban l‘nnmtn. Cal.
MM, Nrseamonie & Co. . .. Ban Frarciece, Cal,
Kolled Kordw, Ine, ooy o o u v oo Hlamidan, Cann,
Beamloas ubber Ca, o, .0 o0 Chicage, D,
Fainir Desring Ca. ... o0 Loo Angeles, éllll.
Cliliew Pracialon Producia Co, , Ine,

W hverasrerrrserss s Cllon Helha, o,
l'mlmn Nubber Products Corp.  Rapton, ONY
Radio Corp, of Amerirs, Klecizonlc Comp,

& Deyjcen mmlu v s Harrisen, H.J,
Beantrom Mig, Co, ov sy v 0 v Glendale, Cal,
Marco Induntyias 4oy 000 Anahelm, Cab,
Philrs Corporslion (unwl. Dhrillm)

EA R KRR R R PR R EE BB AN B
Westorn I"lbrws Oinss Products Co,

|b-Abl-bp-nlvl»tvtimn“lllfﬂgc‘l
Van Walars & llnm'l Ine, ., Ban Francinco, Cal,
Tower Mig. rp. vieo s s PrOYidenes, NI
mlltr-lummr. b gy leeiu. i1l
Gould Hational Balteries, Ine, . . . Pasl, Minn,
Ganeral Milln, Ine, ooy .0 h . Bulfalo, WY,
Conyber Elesthie Co, ,...y s, ., Ouland, Cal,
O.K, Dintribuling Qorg, » 0.0 &llmcuy, H.Y.
au:a’n:e. br oare seaeer s Datrolly Mich,

suslarrm  Co, o4y pre :Mlm m.
Ual' 4 Mok Machinery Corp X n ntly, Mass,
U, & Butber Co,, Conmmer >*

Puallen Prod. Div, o0 0uey . o I‘uunr. LY

Bellavitle Bpectality Tool Mlg. , Ine

tonuunu-n»n»nn“ﬂll\‘l“l, m.
UMM Caxp Fustenar Corp. ,, .., Chloago, NI,
Bearing Xnginesrirg Co, , . . Ban Franciaen, Cal,
ITT Casnce Rlect, Ine,, Salem Div,

IR N Ny Nllﬂ uﬂl.
Connor Bpring Mig, Co, , ., San I"ruulno, Ca),
Miller Disl & Hameplate Co, .., K} uom, Cal.
Radio Malsriala €0, s vovipory Chickgn, 11,

l" LRI U N IP " (] .P

luclm-l:l, e, sousns Dall'ahl. Nebr,
BleoCorp. spanvasrs Wow Grove, Pa,
Wmn lb)lp»unnnn- ““" t||"'p
Geerar Mg, Co, Y e . JWaksllam, Maae.
K 7 Drvelopment B oify, al.
mllﬂwlnu‘.pnnnbnn-cuﬂlﬂ

.

adale, I's,

CODI LIST OF MANUFACTURIRS (Conlinuad)

Cinle
N,

f166)
LI

[IELM
LELUH

1
Daies
i

1
e

e
[JLH ]
HiN
L)

M
[ 1110)
i

1
§4330
4318
[LL1:

L4l
§5023

sbide
e
w1
§510)
18786
(11311
e
(13111
pted
L1}
0
08T
08y

Manulaciurer Address

u.wr..u Ine., Micgn bwilch Divisjos
YT TN
v Dshlang, Onl

Hnm-l!mo. Bring Lo, ooy,
Tru-Lunneclar Corp, o ..o . Prslady, Maan,
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Teraolite inaulaled Wln Cn., bne,
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IME I',-{m!lu Lurp . .\\'u'lmr. L1, RY.
Budson fampCo ., 00wy o, Kearney, B
Bylranis llmm Prod. Ine,,

Bamiconduttur My, .., ... Wobern Hul
Hultdna & Myers ine, , ,  Pallievire |'IIL
Bamrr Coatrnll. Div. of Eraex

Wire Comp, oo veanaen o, Manslield, Orin
Waters Mlg, Cu. . . Culver Clly, Ca).
0y, Costrels ., \5,,., . Livingrion, B0,
Geners) Crile Curp, .0 b0y . youne, W),
Majtheon Lv. Cnmr mv '

lana

DRI A

Ird, Comp, Opera sa s ANINCY, Mans,
Belenlilie Electrunica

Produetd, Ing, oo a ey o baveland, Colo,
Wagner Kiect, Corp,,

TurgeBO DM, 4o v unn w e s Newark, N,
Cursina-Wright Carp, ,

Elecironicd Div, ., ... Ecul Paiternen, N.J,
Bouth Chradub Borg, v vvre Chl!ltl‘. I’l.
Wirs Cloth Preducts, Ine, ... Teltwood
Automalls Metah Producta Co, , Brocklyn, WY,
Worcenler Prassed Alumimm Carp,

chraenanpusobes e Worcesier, Mane,
Magnecrah) Biwirie Co, ...\, \ o Chitaga, M.
George A. PMIbrick Reaesrchers. Inc,

brasusrnbaiansratary s Bonton, Mane,
Meo Riset, Wig, Co, oo\ o o Lawrence Ihu‘
Alles Prodcta Corp, .. ..
Continaatal Cornacior Corp. , , Woﬂdlm, N.Y.
Leecrah Mlg, Co,, Inv, ,, . ,Long [aland, N, Y,
Mationad Co' Co, 0 v oy oo v tridan, Wyn,
Vllrlm.lﬂc. R RN rldlvpuﬂ.!.‘
GordoB COMP,  +rv vnpyns fald, M.d.
Meihode I&u. Co, 4 ;- Rollirg Masdous, [1,
Arnold Enginesring Lo.. vy o 4 s 5, Marenge, NI,
Dage Electzic Co, , Inc. , .+ s, Frankling Ind,
Memon MIg, Cay o oo vy vnsns . Wayne, TU,
Weckeamer Co, .y 00000000 s Chicage, 1,
Microwave Aasoe, Wast, Ine, , Bunnyvale, Cal,

Cinde
Ka.

Grook
LLELL
veje8
[1311]

#6330
'TLETS
1660
pEL0N
411
(1111}
LI
7039
1318 ]
LR L}

)il
(133
10320

HisY By, ul Aerosnn Curp, .

Mamfseivrer

Altries

» o0 Qlean, NY,

ThardaraansMeinaner nc. ., M1 Carmel, b

$ilar Miy

. A

. L Angeles, Ca),

Micruswiteh, Div, of

Minn, Honeywell 0Ll
Carlton Keres Co.
Microsave Assorisies, Ine.
Encel Tranaformer Co. ... ... Dshla
Xeellin, Ine,

RN

Freepari, )1},
U0l Chieago, DIk
. Burlingion, Mans,
i, Cal.
Lrehard Park, N Y,

Ban Fernindo RBlee, Mig, Co, Ban Femanda, Cal,

Thomsan Ind, Inc.
Lwdurir Ja) Metaining ling Cu,
Ausomtle & Brecinion Mig. |
Reon Resiplar Cerp, , boas

Long lalsnd, H, Y,
+ o Irvingtcn, N.J,

Englewood, N.J,
nihers, H. Y,

Litton Byalem Ine,, Mlur-\\'utru

Cammun, Div, ...
N Troniem, Inc. ..,
Nutber Treh, b .
liew)uits Pachand Cn.

Medicsd Elre, Div, . ...,
Mieroiol, ine. ..
BSealrcira Corp. .., .. ..
Lera Mig. Co,

Ele In

o s o New Lichele, R Y,
.,......Jlmurn B Y.
...,.....mr-icm.l.‘nl.
. Manadeps, Cul.
G 51, Pasnidena, Cal.
. Manisronech, N. Y.
urlene, T,

R

vorsCleveland, Ohin

[ 48 e
Genars) Miis "¢, ' , Elecironica Dlv,

nndapolle, Minh.

M
Pazeo mrlllon nl thll-l‘nl\ud Cn,

. Paln Alta, Cal.

e

Horih ille Klecitonicn, In¢, . Glen Cine, N. ¥,
Imernationa) Elesironic Resrarch Cur,

R

L’nluml.u Technlos) Corp, ...
Varian Assoclalen, . ..., .

Mlee Cn

TR

Marshall Ind, , Cops itur Div

aes ....-...nurntnh.cll.

New York, K. Y.
. Pala Alto, Cal.
e Wlnclmtu. Mirs,
, Munrovis, Cal.

Conlrol Beiith Divialon, r.'nnlmll Ca,

of Amepies o .0ue
Dejeran Electronics Cnrp
ralion . .,

Wikea Car;
Branson

nﬂ!\bﬂl’hﬂ.rt'nt RS

, . E) Begundn, Cal.
Eul Aurors, K.Y,
. Indisnapelin, Ind,
.+ Whingany, N.J,
.+ Cuslon, Mass.

Hotfman Eleciranles Corp.,

Bemiconductar Diviajon

.+ E1 Manie, Ca).
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of Calitornia
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000y
00002
GOIAE
0000h

Malco Yool and Die ., \ .. Los Angeles, Calif,
Willow Laather Produtis Corp, ,, Newark, N.J,
A .-.bospp..-u-pa;-;:;n-;;lﬂlll.rﬂ

BT,
Precision Instrurend Comp, Co, Van sfuys, Cal,

Q001548
Reyisedt May, 1070

000CH

Hewleil sTuchard Qo., Colarado
Springa Dlv. .+ Colorsdn Bprings, Colorads

00OMM Jtubber Eng. & Devalopmast , , JHaywand, Cal.
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AN IAE Qos vy va o Ban Jose, Cal,

000QQ Coultron, .., .
00dWW Calllornis Eastarn Lab ,
000YY B.K. BmithCo, ..., .,

IS . Y

e e L
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Kenlwry Park, Cel.

. Jakland, Cal,
. Durlingion, Cal,
ool Angeler, Cal,
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Model 3320A/D

Section VI

SECTION VI
CIRCUIT DIAGRAMS

7-1. INTRODUCTION,

7.2, 'Iis seetlon of the manual contains troubleshooling
Information and clrult dlagrams for the 3320A/D Auto-
matle Synthesizer, Included nre troubleshooting trees,
funetional bock disgroms, schematic disgrams and com-
panent location diagrams,

7.3, TROUBLESHOQTING,

74, Th. following troubleshooting information is designed
to olirdnate needless unrelated checks In Jocating Instru-
ment madfunctions, It should first be determined that a
malfunction does exist and that it does not exist extemal to
the 3320A/B, Before troubleshooting the 3320A/B, be-
come famillar with the principles of operation (Section 11I)
and the functional composition (Section IV) ef the
Instrumen,

7.5, To Isolate the malfunction to sn nssembly, use the
Black Dingrams (Figures 7-5, 7-6, 7-7) and/or the trouble-
shooling trees (Figures 7-1 through 7-4). To further isolale
the malfunction to o component, use the  schemallc
diagrams (Figures 7-9 through 7-32),

HEEHENCE DESIGNATIONS

NOTE

Use the troubleshooting trees i the seence h.
which they appear in the manial with one
exception, The first troubleshooting free, (Iig-
ure 71, System Component Isolation and GPID
Troubleshooring Tree) should be used for Op-
tion 007 (GPIR) 33201 instnaments only, For
standand instnupents start the troubleshooting
with Figure 7.2, Reference Frequency Trouble
shooting Tree,

8. SCHEMATIC DIAGRAMS,

77, The schematic diagrams (Figure 79 through Figure
7-32) contalned In this section shaw the detafled efreuits of
the 3320A/B. Comyponents marked with an nsterisk are
those that are critical in wolue, The value of these
camponents may vary from ane Instrument to anollier, The
optiaum value Is selected at the factory, All options
available with the 3320A/8 are shown,

ASSEMNBLY i
REFERENCE ASSEMALY

’ﬁ;‘ “.Y‘ L]

OLBIGNATION NAME (WCLUOEE AZA) SUBASSEMALY)
it W 4 % ’ A )

g//\

PiN OF XA

: POWER ;umv (oo;;(;-mon o o
S M B upy | [LAZ POUER SUTRLY fooue seee
‘ /BT TR RN S LR ol b om 15 azmy |
Xhesy oM i
PI 18 NOT MOUNTED " g resy W“"‘“N\ Ql
ON AR gssnﬂ!u' | [T A Ply L \JAL
(OMPLETE nmwm\_{m [ g COMPLLTE OESIGHATOR 13 AZA4 217 {?
9% N VPR B, Ao

ARV EeSlahhron 1s aran
BEN wzmaru |

]
]
ANO M [BHGTO-CHOPPER 08C I

— i ——  p—  ——

/j‘ - ’
ﬂﬂr(‘ COLOR! COLON CODE 1S THE SAME

M ! gaglltODE. (L EYELE( ON SYAKD-
{?%ﬂﬁ‘f&‘g :5 StrC(WIJ oFF 1IHML :g’&.g

I

|

yrrs CA 8TAIP, ANO § MAY €M |
l é dv '

E

?ﬁrﬂﬂf&%ﬁ?mfﬁé‘frﬁ%ﬁn |
PARTIAL REFERENCE DESIGNATlON? AR

DESIGNATION(S

|

i

)
’ |

SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY
OR BOTH FOR COMPLETE DESIGNATIO

| .

T T e s

N s
15 AZAINY I Z:

5198 %1 |

1
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Beatlon V1 Meddel 33 2UA/1
Tabla 7:1, Avsembiy ldantiticatlon and Leocation,
Avtembly Neplaces Behamalic
No, Pare Numlyer Namu intloment Part Numiy No,

A 0332060501 | Varnjer et Queillator 1120A/0 Fh ]

AQ 0232000602 | N Co-nter 120AI0 12

Al QAIN86503 | VTO JIROAN "

AA 03320-06504 | ange Divider 3080 13

AB 03320-66806 | Range Divider I0A0 L}

A GIN0G0008 | Rangs Divider 1320A/10 Qpiion 006 14

A? 0332066507 | Reterance Phace Lock 120A, 0 12,1

Al oA310.00000 | 20 MH2 Rafrrance Q. sillmyor | JIROA/N n

AA GIN20606630 | Maodutator J3120A {11}

Al Q312060000 | Madyloi 30m 10

M) 012066810 | Mixar Preamp KRFLT ]

AtY £ 5200486611 | Amnihude Ralarence I920A/8 Brandarnd 21

ANl 0332080640 | Avplitsiie Relaenreyg 1120A10 Qptian 00 n

MIA OR120.00518 | rower Amplilice J120A 16

A12B 0332086612 | Deiector 10 20

ANA 0N20.6100% | Frant Panat JI20A 1,34

Map 0112061043 | Front Panet M08 2,346,810

Al 01320.66614 | Pawer Ampliliar 33200 "

All 03520.66518 | Alenualor 33208 Sandand 17

Aln 03320-60886 | Avienuatar 33200 Qprion 001 17

AMBGA 02060534 | Powsr Bupply 3320A 24

ALY 0332064616 | Power Bupply nne FL}

MIA 03320660825 | Powser Bupply INIGA M

A0 020668083 | Power Bupply 33200 0332066617 | 24

AlD 03320-66619 | Marher flcand J320A10

A0 2132066620 | Panal Irteriscn J320A 1

AN DIN20-60560 | Pangl Intarfoce 33200 Q120,666 | 2

A22 0332006622 | Cable Board JI20A Qption QO3 1,4.5,78,0,10
13200 Oprions 04, 007

AN 0332046523 | DCD Frequancy Contral 3I20A Option 001 14040
33290 Optigns 004, 007

AA 0132043630 { Invrter 3320A QOptinn Q3 b

A4 014320405660 | DCD Amplitude Control 13200 Qprions 004, 0017 0132066524 | 6,10

A6 03320486826 | HMIB Letches 33208 Opilon LAY !

A nI20.66820 | BCD Mather Dand J320A Oprinn 003 A0
122008 Opilan D04

Ad? 03320.66637 | HPIB Input 23208 Qilon 007 G

Alg 032086830 | HP-IB Cuntroller 33700 Qptlon 007 1]

AlB 03320.60839 | HF.18 Movhar Qoard 33200 Qption 007 6,708,010

72
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SCHEMATIC NOTES

L PARTIAL NEFERERCE DESIGRATIONS Al SHOWN. PREFIN WHT ANSIIM.
HLY 0K SURABSEMBLY DESIGNATIONIN) R KO FOR COMPLETE DESKG:
NATIGN.

bR L‘()Ml‘:)NIEN'I' VALUES ARE SIOWN AN FOLLOWS URLENS OTHERWISE
NOTED.

RESISTANCE IN O1IMS
CAPACITANCE IN MICROFARADS
INDRICTANC): IN DICRONIZIRYS
1 <7 DENOTES FLDATARLE CIRCUIT GROUND.
A, \[7 DENOTES ASSEMIBLY CIRCUST GROUND.
. b DENOTES CHASSISCIRCUIT GROUND.
& DENOTES FOWER LINE GROUND,

1 W—@—;_ DENOTES SCREWDMIVER GROUND.

LR - DENDTES ASSEMILY,

.

P

)2 DEROTES SIGNAL DESTINAFION.
1, { "] BENGIES FRONT PANEL MARKING,
1.2 T T T T DEROIES BIDE ANI REAR PANEL MARKINGG,

1. ‘O DENOTES SCREWDIIVER ADIUST,

EYAMADENOTES WINE COLOIG COLOR . ODE BAME A5 RESISTOR COLOR CeE
FIRST RUMBER IDENTIFIES BASE COLOR, SECOND RUMBER JDENTIIIES
WIDER STRIP, 1B NUMBER IDERTIIES NARROWER STRIP,

{eg 228 = WIHTE, RI‘.I);YIELLUW.)
14, * AVERRAGE VALUE SHDWR, OPTIMUM VALUE SELECTED A% FACTURY.

15, SCUEMATIC DIAGRAMS INCLUDIE ALL OPTIONS, ‘

1
2313
10

4

A VOLTMETER
FREQUENCY BYNTHEGIZER ﬁ‘-“";pmggdgfumﬂ i L
hp 33204 ] -
JS—— 4

== sososo 9 Q

— g

i
Ml CARLE A
IWITH ADAPTER ~Jii--1
FOR Y3X00) C

CALCULATON

N hp DUXOA

WWITH EXTRNOED
/0 ROM AND HD-FD
HYERFACE CARD}

Connect aquipmant as shown In Flgure 7-1,

To determine If the 33208 aperates correctly in local
made, 8t Frequency to B.00 kHz, Vernier Qut, Ampll-
tude to + 16,90, Elactronic counter should Indlcate
BOC0 kHz, AC voltmeter rasding will not be
+ 16,00 dBm unless the ac voltmeter Is calibrated to
50 ohm Impedance, Note valtmater reading.

i the correct Indications are obtalned In Step 2, pro-
coed with the following steps; if nod, go to the trouble.
shaoting on the lollowing pagas,

Run Pragram A, This program [s written for the -hp-
0830A Calculator. M a different calculator modal s
used, [t witl be necessary to adapt the 1, ogram,

Pragram A

FORrInG B
QUTEUT » 13t gt

CHl

EHD

G,

7!

It the 33208 respands correctly to the program, the
Ramote Indicator will light, the alactronic counter will
indlcate 10.888 kHz, and the a¢ voltmater Indication
will Increase approximately 10 dB tfrom the reading In
Step 2,

If the results In Step B are corract, check the other
{nstruments used In the HP.IB system where the
problem waos observed, or check the software used,

I¥ the rasults in Step 6 ore not correct, did the 33208
respond correctly to part of the pragram or to nane of
the pragram?

Part: Go to Step B,
None; Go to Step 16,
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8, Using o togic probe {-hp- Model 10526T), check the

fevals of tha AZDG outputs, It may be necessary to
check only the function that did not program cor.
ractly. {Refer to Schematic Diagram No, 7.) Correct
lavels ara o5 follaws:

Funcilon Connectar | Pin No, Lewel
| 1]
2 0
3 1
4 0
XAT6A B 0
A 1
[t} 1
Amplitugde C 0
v 1
E !
13 1 '
14 1]
XAZ60 16 !
R |
5 Q
Ampl. Sign XA260 P |
10 1
1" 0
12 1
13 !
14 1
FraqLuncy XA2G6A 16 4]
K 0
L 1
M 0
N 1
P 1]
R 1
5 i
B 1
Range XAIBA 4 0
J 1]
Varnler b XAZEA (] Q
1" 1
Veraier XAlG0 12 1
Frequancy M 1
N Q
7 0
Dalay XAZBA F 1
H 0

1 = Prabe light ON
0 = Probe light OFF

0, I oll A2E sutput levels are corract, the trauble may ba
on ong of the foltowing assamblles;
Functlon Assembly Schamatic No,
Amplitude A4 10
Frequengy A23 ]
Range A 8
Vernler Fraquency | Al 23
Delny A23 0
10. I not all A25 outputs are carrect, thack the following
AJB outguts with the logle probe befora, durlng, and
after runping Program A, In all cases the tight should
blink {b) whan the pragram Is run, (Refor 1o Schematic
Na, G.)
Lavnl
XA
Gignal Pin No., Nefare | During | Afror

H Na, 5trobe 2 0 b (1]

L Frequency 3 ! b |

L. Dalay b ! b |

H Function Extcute G a b 0

L Vernier Dight n 1 b 1

L Amplitude G 1 b |

H Verniar In D 0 h 4]

L Range E 1 b i

H Btrube F 0 I 0

L Data Qit 1 J 0 [} 0

L Data Bit 2 K Q 3] 0

L Data Bt 3 L 0 b 0

L. Dato Bix 4 M \] b 0

L Delay Initinte 5 | b 1

1 = Light ON
0 = Light OFF
b = Light bilnks

11. If all AJ8B outputs are correct, the troubile Is probably

on A2b.

12, If not all AJB autputs are correct, check the following

ouputs on A37 with tha logic probe while running Pro.
gram B, In all casas, the light should biink three or four
times while the pragram is running. {Refer to Sche-
matic Ne, 6.)

Progrem B

Le ol "rsy

R EIER I AR5
FEOFORMART B

e OUTPUT 13 Ee Y
Y6 MALT Saa

3 DLITERUT C1 3y 3l
TEOMALT S04
EEODTRUT DrEe s b S0
QB

13.

14,

16

16

17

18.

Lawl
XAd7
Glgnal Pin No, RBaetore { During | Alter
Data Bl 1 c C bi3; ]
Data Ot 2 0 0 t{4} 0
Daty Biy 3 E 1] 4} 0
Dista Dit A F 0 bid} ]
Dato Dit 6 H 0 i3} 0
Data Bit 8 J 0 LY 0
Duta Dit ? K 1] bid) 0
H Strole L Q Li3} 0
HAFD 12 1 4} 1
HDAC 13 0 ML) 0

1= Lipght ON

0 = Light QFF

Ia = Light blinks
tnumbar of timas)

If atl AJ7 outputs are correct, troubleshoot or roplace
AL,

i not all A37 outputs are correct, troubleshoot or
roplace A7,

I the 33208 will nct accept Program A (see Step 4},
the prattlem moy be in the handshake, Remote endhile,
stroby, or delay flag circuits, Most of these circults ara
cn A37 [sea Schematic No. G}, First, turn the 33208
QFF, then ON, 16 make sure It [5 in the local mode,
Check the Remote anable signal at XA3B pin Rw'tho
jogic probe {-hp- Model 106267) before and after ren-
ning Program A, Tha probae fight should he ON before
the program s run and should be OFF following the
program,

If the Remote enghle signal is not ourrect In Step 16,
check XA37 pin M. This paint should be ,.gh (probe
light ON). If this [s not correct, troubleshoot tha
Ramote enable cirgults,

If the Remote enable signal is correct at XA37 pln M,
check A37TP4, This polnt should be low [prabe light
QFF). Also check the following polnts with the loglc
prebe while running Progrnm B {found In Step 12),
In each case, the probe light should blink at least onca
while the program [s running.

Lavel
Tait Paint Rafore Durlng | Aftar
AJITP2 4] bi4) Q
AJITEY | bis) 1
AJITPG 1 y{4) 1
AYTTPG 0 bid) 0
Ad7ITPY 1 bid) 1
XA3?Pin L 1] bid} Q
AlBTPI Q bi3) 0
| =LightON
0 = Light OFF

b = Light hlinks {no. of timaes)

Troubleshoot the circuits indlcated by an incorrect
signal level,

Figure 7-1. HP-IB Troubleshooting.
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Figure 7-3  Frequency Generating Section Troubleshooting Tree.
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NOTE 3t Loglc slgnal tavele are shown by the letters Hoor L
precedlng tha namu of tha tine, The 1 and L Indleates tha 1ruu state
{slgnal prasunt), Volage tavals fo, the Han t L ors

He=tbV
L=0V

Exampler

M Delay Fiog — indicotos the detay oy line shauld ha + 6V
whan o dolay tag slgnal Is prosent,

L Do Valld ~ in icates the dota walid Hie. could e 0 V when
i data valid signal Is prosent,

NOTE 2t in Ramote Mode {A High, B 1 sw) the Inpul on pine 12
and 13 1 Inverted snd applled to an B, Tho npat on pin 3 &
Inyarted pad applied ta pin 6,

I Local Made (A Low, B Highl the input on pins O and 10
inverted and applled 1o nin 8, The input on pin 6 la Inverted and
appilied to pin G,
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NOTE 3t 0CD Low true logle, swiich contactis} to ground I true
\ate,

CODE
Diglt 12480
0 0000
! 1000
2 D100
3 11 a0
4 0oa10
B 19010
g o110
7 1y 50
a 000
g 1001

NOTE 41 0 Conplement Clreultry:

INPUT 0's COMPLEMENT
Dight 1 2 4 i } 2 4 ]
0 L L L L H L L "
] " L L L L L L H
? L H L L H H H L
3 H " L L L H H L
A L L H L H L H L
& H L " L L b H L
] L H H L H H L L
7 H H H L L H L L
1] L L L H H L L L
o " L L H L L L L

NOTE 6. On A221CY, Inpul at pin 12 Is hard wired low, snd ourput
1ins 0, 10, and 11 are nnt used (N/C).
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NOTE 1} Logle algnast Jovels are ahown by the fetters H or L
precading the pame of tha line, The 14 snd L Indicates the trus state
{sipnal prasent), Voltage levels far the H and L are:

H=+6V
L=0V

Esxnimplat

H Detay Flag ~ Indlcotes the detay flag line should be +6V
when o delay tog signal Is presant,

I. Data Va)ld ~ indlcatos the tdata valld line should be 0 V wihan
o dala valld signal Is prosent,

NOTE 2! In Remota Mode (A High, D Low} the [nput on plns 12
and 33 is Inveriod and applled to pin B, The Input on pin " s
Inverted and applled to pin 6,

In Local Maode [A Low, B8 High) the Input on pins O and 10 s
inveried and spplied to pin B, The Input on pin B is Inverted ond
opplled to pln 6, hre

¥l 114 ] L] 1] [I]

reuint Lo&E l':: uiu. ?ﬁf{“&'}w

LUTS L R AT

NOTE 3: BCD Low true logie, switch contect(s) ta ground | true
state,

. CODE
ot L1248}
0 0500
1 1000
2 o100
3 1100
4 00110
B 1010
6 a110
7 1110
B 00231
g 1t 001
3
- st

NOTE A1 Jumpers on the A240 Assambly for 1C11 and |C12 ere
preset st the factory:

32208 STANDARD, 60 i* impadance
{Presut No, 73)

"W Co, nected 101"
pX" Copnected 1o 0"
»y" Connucted 1o 'Y
"2 Connected 1o 1"

33200 OPTION 001, 76 1 Impodance
{Prosay No, 76)

"W' Connscted to 0"
"X Connsgcied tg 1"
"¥* Connected 1o 1"
"2" Connected 1o 4"

80
> >
2

-hp-
181g-2192
NOS ROM

10|B)6{8[0)0

et faIp g9 °s°s°mg‘ I
:? ? >

Pin configuration for A241C0-1C12,

30 1a Iy 1; 090304 0g & Tg Ia

BEEEEEEE

-r-huglm

GROUND FHBU KAZAA PIN A9,

24A,munun Q11016816
[1-13 8y

1

i) El!
tig 0
thlw. LA .(__;E’,L “%L‘ _)I :um VERNILA [AABLL 10 WA

i m““‘<’ ¢
ENCY \"’(
o ,L)~—m Yot PIH KW THRU AZD, AZ2 & AID
1Y FIN ““‘(rl(——-—-—-- oy oty
| 3 i y—— TG KAPYS FIN IR
<n (; o o e e YO FRIMD FiN R
L Loy ie)emm 10 na2t0 FIN 26
- - |
RERCR B Find
TO w242
1 COMPONENT ATAY

BIN 4 THINY AZS,ARZ B AJO
———)u)—u- 10 vaptd mb 418
1 -'3-"-—“—)‘ 3 B TG LEDE THAY AL

i m)-— 10 naz20 Py 4s A
o@l——) ) FRGM PADLD PN 48

WA g kAl PN Tudil AT, AZZ B AID

3o S 1o xapsn FIN 4

48 50

AL S S

I

rrrYY

—Rl
—RY—

S - Iy Y

1 g CIRCUIT
| [10000000000000T0000000143|

UD“?DUUUUUUDDDUUUDDDDD

coMp NEN‘F
CIACY

TO XA24A A24A
Ap Part No,03320-665636

c— e

TOW2u2
LA S it
0% o goo0onnonocdao00ocooa000d
21 o
[N o
o — )
{31 0 NN
Ty R L 14
e -1, U o
N 4] ] 000!
vrrrrvverl brevrrvrree ‘ -Ach;
B
Qapoonconana 1000
| COMPONENT T
ACIRCULT

TOXA24A AP4RB
Ap Parl No,03320-66560
Rev A

T e e e e e e

- - - - - - - - - - B bt P S g - - -- ---——l—-—‘ - - -
AZO |ncu WOTHEN BOAND 0IMG-g8bIR A24D/| ave conimoy 03100~ £6L80 AEB!“’I&,}%"”" ’mﬂ22l‘ﬁ§i ol AID I"'?,‘
| {2° WOCEL  OPTINN QD4 QNLY | Q- ceeta D“l - u‘lﬂu
1] u b
Tt a3 ' | '
il UL h 1= l
é‘ou%& (LY AR R N ek T y LSRN, Jlup Wy 9)
I rev IS —_ ) e Y ) l ' 0 NAH PIN P
o i mAISBl’"“"”’"‘ WA B CG o oey [ —— Y+ y—sth I 1= wrn pny 21
LAl "\[ ANFLTUDE i t i w L —) 1 Y oy raran ki 4 21
LAP K= J =< —t 4 N : —3 ¢yt — et won mh s Rl
s ' H ™ e wir 3 -‘f")-J-J— . ey raPa > 1
¥, 11 % PRy ey s ! : ' It e 1
/ ! 1 eh Mx o v "
S \? v ] N f g " . L
o — '3 :
,-I 1 . N il
LM B LA TP L NTL LLE APact rALL FOR &4} WG HEW
' n FOREM B FFLY CChhECTICNE ]
. 209w b o - ——— T ’
[ Y it i ool et wore f I a
Vo Lo Py ity —3e )—+—--———-mau weat Fia A
: : 1Y e Y ROV WRJY Pt 22 4
' Page Py Semm—— I T TN T
' ; et 1
L o ) FEpmimamp— FROM WRJI FIN 6 A
| ‘lw chih |u |
' 3]
Y o g > it [ 2o N T
L I FACHT FANEL ol utt '
R e ay ) ' )
LARD ™o ) roAl 38 ANPLITUGE .m’\r“( Ll & kB3 Jea ! !
. N ! 173 |— 1EV
LAy nd- ) »—-o-'g——)l Ll e I »a I
: j 1 yare 4P
; 1o |a LY S ) 5o s Y ——mun rve 2l
. ":‘,J n 14 5?; wrr 4 : AY L b N ; N hY
thp nd RS frrcnae . L Y e 110 -4 ] o uan py e 2l
LAB0 i~ : et Ul a RN t d 2] Ty R E:.1 ¥ 1yt ) rowan Fvo 2|
LA4O erdes : UL Layicron, . L 3 et 3 103ty y e e 2l
A W | 22) k s SR
: M | e— . ea [, 5 H Y- P )t wyr—roxar oy 23
: 7 T - PAFEAZ 0 at wote | El’o >">-T'~ [y }'0 v - TO XA PINH 23
= < . 57 P EE LTI TR S To a1 PN g 23
R v i 1 - .- - — - - o
) ) .
| ! A { AIB .g: VI o
LOELAY sca g ._1.(,(_._ = .2—‘—-—-—_ - tRON W21 rmql} rd,;?,; VoL Lo Lo
1 b + { 3 ' [
I. ' :{-r( (X1 1 B G H jt" ' : ; ' i :
y - v et e =Bro wear a4 ! : o
: - .- - — ] mgeiLe ox) s ‘ Am wedl FinAs G * ‘ N .
' I - ] @ﬁn . ' '
P l e ) 3a[rncm FAKEL weir . R : T Ju( : I B it )"‘ rack sizs anie 20
LAro0 el t mm” tE b <{¥é ur 1 = — =X — 31 it Y-t wounpne 21
LAI0O taded ' o 1 i’—> Wl' - 2 Y r)ymetiss TS S I oy piv 7 21
P L e K Erons |7 o ? ' ety 3§ )i 2422 3 6 it raxe pnr 21
iy %, ' . <
reo % 47 W nEef fietx o—o3 9, —, ' 3 4y hX POy T3 KAl PI M_E_[
o ] = Ml cate | L] . . LR O AR ey F
LA ..(E ] W 2t m{ [ ! 4 feb by o 7L T .31’ iy 24
. hyERILA o1 ' "o
' '3‘3!4‘ l e e ——— - i i 4 - v N ' [ OTV I 'u Ll ,irrgﬂ" 24
) - - 4 . Ay e b .
- . 7 BDLe sep o}t rev PR ; ""_; Co BB 17
! N t By B Wi I ¢ !
’o . el t g IR d - Bs ] t BF? o |
. : 9 -' - Y e iy AR 24
FENOTE 40 . — S \ ; S
L enagf MEr = pod &2 aty ) b l !
I ' bﬁSE L, I/ - .....—7  y i . h) N e \b
. —e . R
JE < T} o R e nae— e,
'’ +3v - - PR ':,1;‘%;‘;‘,_",{ 2 3 D T e xus o317 ]
T - | ) om0 *
I AL FRGHT FANEL - s Yyttt BL Yiuyad 1
oAl S wiit, e n | mow . L 7
142000 taét AMPLITUOE s roly P r Yt 26C0 D e Toxait Pt sl
LA4i00a tads — ——og)-—); ‘-<"\ - ‘1 ‘ ‘ o
Cong hen ! . { e : Do
: 4 Bdd I IR R N Lo 17
oN eate 7 ¢ p pern I . . ),)_._Lum._.._._)“).._ [ TO KAIS FIN 4
TS oara | | Vo R .
r.ugba [ L ?" Qe - r—:‘ 2 NS 3 1 | ™ FAIG nu‘uh,
) | ) I 4
| R |__...-_........_.| I Voo [ ] L_J '
(X
' h < et hen )2 — fumiret
' L Lr POSITIVE MWATR )
| N e MEATIE MASTR - pmuT (911 BY HIWLLTT - PACKARD LOWPANY . . .- U b i L bt

Figure 7-13. BCD Amplitude Control A24B, 33208 Option 004;
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NOYE 11 Logle sghal levels pre shown by the letters H or L
praceding the pame of the line, Tha 4 and L Indlzates the truw 2 st
{slgnal prassnt), Voltage tevols for the H and L smt

Hw»tGV
L=0V

Exampiat

H Delay Fleg ~ Indlcates the delay flag line should be +5 V
whin s delay flog slgnal Is presant,

L Dats Valid - indicates the data valid line shauld be 0 V when
auatn valid sighol fs prosent,

NOTE 2: Lacation of jumpers on A37 Assambily Indicates HP-IB
Address of Instrument, Instruments are shipped from lactory with
Arldross 63, jumpered In s shown on schumatle, To change Addrass,
mow jumpers to desired ntmber according to the foliowing table:

WEIGHT

Note: LG {40 weight) is "haidwired”,
L7 (100 welght) is "hord . ired”.

NOTE 3 Instruments ary shipyoed from lactory with jumper A8 on
AJ? Asssmbly eonnected, The juimper wire caiv ke repoved and o

. graund connected to B to Inhibit emote enablu,

I it is Jusired to control locol or remote mode af the ‘netrument
with » nvitch, connsct the switch to the 5.V, REMOTE ENABLE
polrt on the A39 Assombiy, Grounding the 5W, REMOTE
ENARBLE polnt farces Jocal mode, No connect/on (avltch apen) to
the 5W, REMOTE ENAULE point will allow the Instrument to be
remataly progro:nmed, ot outlined In Seaifon NiL, I Jumper A-B &
cannected,

NOTE 4: Instruments are shippad from factory with jumper A-B on
A38 Assembly removn Hdiscannected), With tha jumper discon-
nacted, the last remoty program for amplitude, frequency, ofc., is
retalned when changing from remate to local and then back t©
remote, §f Jt s not desred to rataln the last remate program,
connect o jumper ' yen polnts A and B, This wiil ensblo the Data
Selector/Storega Ra_.«1ers 0n the A28 Assembly to be roset by the
Local Enable Command to the [ritial rumote tum-an cundition
listed below,

Froquency .ovsvvnonrserransssrsrsners BO0 HE Y
RANO8 o oniviarsannrnasninirenaranss, 1000 H2
Mﬂ[tudﬂ erbsrarerrresrrrarrrnses 03.00d8m
Vernjer sasaaabrsrbrrnsrrrrrrne s ers QU/OHZ
D'“Y--n--n-nnn-n-nnu-nn.'ﬁoorm
. Leveling l‘tliblbitlibtbb’bb.tb’..on|>1GH"

7-28

- . \

P e N W

NOTE Bt The Logle diagram for 8 4 Line to 10 Une Oncodar s
whown halow, 1€12, 13, 14 sfong with NOR petas {CG, 7, 11 and
Inverter  {Q16 conetltute o “data bit decoder”, See Flgure 7.6 tor
truth tobte,
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NOTE 1t Logle signe) levels sro shown by the lottens H or L
peacadiog the peme of the Jine, The H and L indlcates tha frue state
{signal pressnt), Voltage luvels for the Hand L are

H=4+8YV
L=0V

Examgiat

H Delay Flag — Indicates the dalay flag e should be +G Y
when o detay Hag signal 1s presant,

L Dats Valid — Indicates the dewn valld ling ahould o O V when
a data velld signal fs present,

NOTE 2t 1CB-ICIT pre Adblt Shift Reglsters, The inode of
operatlon Js controlied by the valtage lavel on mada control line,
pin 6, When the mode cantral ling ie hign (%% 45 V), the regines are
resst by parelle) loading of Inputs A, B, Cand D 'rpuiz A, B, Cond
O ere hardwired to +5 V, Whan :hn mode cantrol linc ll low
(%30 Y} the Sarlol Input, pln 1, Is ensbled, These 1G's v connocted
for sarisl-toparsitel COﬂWﬂan ol the numerical data bite, by —by.

Tha "A” output of coch 1C represants the jesst signilicant digit, The
"D* gutput of each 1C reprasents the most significant dight,

All Inputs and outputs are low trua, :
Ingt - [TLLLaY1 Oug it

LS v [ [ )
-y [13 [0

R LT N

HOTE 3 1C18=1C23, and 1C26-~1C28 are 4bit Deta Selecton/
Storsge Ragisters llatchosl, Al Inputs end outputs sre BCD, low
true, Wheon L Clesr {Duts Belect) Input Is low (RO V), Input dm
A%, B1, C1, and DI Is spplied to tho respective outputs Q

und . When Data Select Input is high, input data AQ,EQ cgz

D2 is pplled to the respective outputs, The selectad [nput deta
. l| shiftec 10 the nutput terminals on the nogatlve-geing edge of
clock pulse,

Input data A1, BY, C1, and D1 s hardwired, 83 |lsted below, for the

"Initlel turn on wnditlum" fisted in Sectinn Ilt,
1

: : BCO
Ic PINS  WIRED  QUTPUT
1c18 5,12 +6V 3
2,3
Ic19 2,6,12 +BV 2
3
jc20-1622  2,2,6,12 +BV 0
Ic23 2,3,6 6V B
12 v
1C25-1C26 2,3,6,12 +BV 0
127 3,5 +5V )

2,12 q,

pco
ic PINS WIRED QuUTPUT
{or 1} 2 +O0V o
3,6,12 ¢
1CA Clear VERN QUT

Inpud Dats A2, B2, €2, and D2 Is numarical data from shift registers
1ca-icit,

e BUINE srmtanc Wb

Gp CLECY

» a sty

NOTE 41 Loglc disgram of 1O Is shown below,
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Figure 7-15. HP-IB Latches A25, 33208 Option 067,
7-31/7-32
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NGTE 1: Tha foliowing table lists the schematle number and
connector number versus fnstrument type for controller board
interfacing:

SCHEMATIC CONNECTOR INSTRUMENT TYPE

NUMBER NUMBER
ey

1 XA20A “A" Model — Standard,
Options 001,002, Q06

2 XANA "p" Model — Standarid,
Qptions 001,002,000

3 XA22A "A" Maud — Optlon 603

0" Model — Option 004
B XA22A "B" Modal — Qption 007

NOYE 2t Logic levels are high true (46 V)
{0’s camplement of front panel settings)

NOTE 3t 2C woltage levels on the bate and collector of translstors
QY thru QB8 depend on logic level of base signal, Voltoge levels
versus logie levets are as fallows:

Logle leval high {true) ,,............ ., Base = 0,64 Vde
’ Caollectar = 2,64 Vde

Logle leva) Jow (false) ..o v ovuvssvessss Basa =.1,18 Vde
Caollectnr = 5,93 Ve
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NOTE 1t The followlng tohie Ilsis the schematic nuinber and
cannector numbar versus Instrument type for controller board
interfacing:

ECHEMATIC
NUMBER

B

CONNECTOR
NUMBER
XA20A
XA21A

XAT2A

XAZ2A

INSTRUMENT TYPE

"AY Model — Sta dard,
Options 001, 002, 00G

"8" Mode| — Standard,
Qptlons 001, 002, 006

A" Modal — Option 003
"8 Maddl — Option 004

"B'* Mode} — Qptlon 007
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NOTE 1t The fallowing table llsts the schematic number ond
cophector pumber witrsys insbrument type for controller hoard

Interiacing:
SCHLMATIC CONNEGTOR
NUMBER NUMBER INSYTRUMENT TYPE
1 XAZ0A A" Model — Standard,
Qplons 001,002, 506
2 KA2LA “B" Model — Standard,
Qptions 0Q1, 002, 006
3 XA22A A" Madel ~ Qptlon 003
"B" Modal ~ Option 004
-4 XA22A "B” Model ~ Option 007
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2 X X
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' ‘ . i , Figure 7-25, Power Amplifier Al4, Attenualor Al5:3320B.
7-51/7-52
o L Lo o, . Artisgn Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com o ay e | L ) LT
. e ‘ e L e . — " 0 . | I | P [ ' -'i?‘l.“ I | | I HE"'"H ” 1 Fll Ila'i I [ ‘l”l v i | III"”I [ : ||‘ || HI P i ;i i 1. {!ii [ ii }i E': : vrew



& B R =R .

- - s
- R - R

- — -

- -;—7-. - - A- _

otide

(0000000005080

4 iﬂml'
L 1"

.:-.—::f — rehe

HTE —th -

.‘J:: —i)— P

-bH —y- I

e e =

T T8 L -«

. YT L e—

ot . hite P AT

2@ e DT

~hiY. L.

YT @ W e
-oh- tw- e b
o

— e — L —

TOXA® AGA

Ap Pun Ne.OINTO-BAB3Y
Ry h

e B heas

(11 ]

22 MBI ———

AlD I MOTHER BOARD (3320- 68819
- - - - - -- -- .- - o - — — — - o gy )
AC A| MODULATON 0332066833 1N Modt Oy} -1gy Apy '
: LEVEL CONTROL MODULATOR 40 P 20 NHx FILTER
- -t41n ’ \
ar| m e
o§{ ar f
S

F(C” 19 cis 34 b +ay !
2Q | BipF Vo ]

1oy—3 a}‘-‘i:—uv

SHQUND PINE &b
! F‘ ] l'l'b"l=-=v
i AR & E %
R (1]} 34 [ R AIREAZN)
L B Yo b :
I (| ;oﬁbg}m ‘{7 .
! : ’ tl 102X
l ! owe _ cipswe | ' L] i
FROM XAI2A PIR 2 n ' R g
16 ERRON 4c —~ - LA '
T 1
t X | |
! LB czg | c3t 4
3 cor 4% arr b "
cis ke 3 f—r— 3 )T0 XAIO PIN 4 |
1] ) ¢+ LEVELS ZOMMg
) A30 YerF F b OTOOQUTRUT o
! ' YoMixen .
A09 :
'
LT -18y :
10 Y -ty
' )
I
I I
t
l L - - - - - - - - - -
' :
- - - - - - - - - - - - - - - - - - - - - IMCA-D- I3
COPYRIGHT 1871 BY HEWLETT-PACKARD COMPANY
i
I
|
Figure 7-26. Modulator A9A, 3320A.
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NOTE 13 Logie signat levels nre shown by tha letters H or L
preceding the name al the line, The H and L Indlcates tha true state
{signal present), Valtage lovels for the H and L ore:

Hw=+bV

L=0V | cu -_—J .(-T—'W? /L]
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Example;
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o duta valld signal [s present, FROM LA PIN Hoed

NOTE 2t The following teble Nsts the schematic numbar and . 20";“’,‘;'&.“"""'“ <
connactor nunber versus Instrument type for controller boord . )

Interfacing: |

SCHEMATIC | CONNECTOR

NUMBER NUIABER INSTRUMENT TYPE
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Figire 7-27. Modulator A9B, 33208,
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NOTE f: The lollowing table llus the schamstic number and NOTE 3; ImE is connected to function as o Monaoutable Flip-lup

cannector number versus instrument type for controller board with negative edoge trigpering, The @ outpus will remain high for

ineriecingt apwoximately B seconds, This IC Is identlcal to Falrchild 9GO1,

SCHEMATIC | CONNECTOR
NUMDER NUMBER INSTRUMENT TYPE

2 XA A »B" hodel — Standard,
Optlons 001,002, 006

" Tap valtage lor Responie Slow,
" -
45 XA22A B Model — Optlon 004 ﬁ Bottom voltage for Responiae Fast

Natet in [ozal made respanse fs always s'ow

8,10 XA22A | 8" Model - Optlon 007

{Schematlc 21} &* 808%

i lovels are shown by tho latiers H or L
NOTB 2 Logle dlgng : o ( Battom voltage measured with BCD Inputs on AT Assombly

Top volizne meatured with BCD Inputs on A1 Assembly
preceding the pame of the ling, The H and L incicote tha trug state Q

i
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g ik o
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f

i
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I

B

hlgna! present), Voltage levels for the H and Lore, ot 000,
See Schematic 21, Note 2,
H =+ 5V
L=0V Tap voltage, Leveling ON,
Bottam woltage, ieveling OFF,
anplut

Top voltape, noy mat operstion,
H Delay Flag — Indlcates the delay flag line should be 4 BV
wg,,: o del?w Itag signal Is p,,,,m.v Bottom voltage, overload condition,

L Detn Valid — indicates the dota valld ling should be O V whien Typleally +2 V de but must remain within & .2 V de with
a dats valid signal Is present, any change In amplltude setting with Laveling ON.
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NOTE 1; The lollowing toble lists the schematlc nuember and
vonpecior number versus instrument type for cantroller board
interfacing:

NOTE 2t Loglc Glgnal levuls lor BCD INPUTS are Indicated by the
H preceding the BCD welghting, The H indlcates the true state
{rignal present),

Voltage tevels ore:
H=+BvV
L0V

Ths BCD INPUTS 1o the AVI Assembly varles with amplituda
soiting. The BCD INPUTS may be dutermined by subtracting the
maximum amplitede sotting (+ 2699 ror 50 1 output) from the
amplitude wtting ond then taking she B's cnmnlumcm ol the last
threa dights, .

Example with + dBrssetting:

max,. omplltude +26.9¢ Amplitude BCD Capacitor
subtract smplitode gentlng  1+16.50) Setting INPUTE Discharge
; 1000 =1 =
B's complement of 089 : :‘ag,gn 869 oy
tast 3 dighs, 29 893 +iov
+ 699 850 +i10v
- - 3m 269 +10V
080 = BCD inputs to Al . 1301 ' )
The lirst digit {1 In these examples} conwrols the 10d0 step ' g
attenuator on the A1 assembly {Schematic 17}, ' i '

Example with - dOm satting:

NQTE 3t 1C2, ICIand ICA are programmable decade counters, The
oulputs are preset to any state (number) by placing a low on the
CountfLoad Input and porallel losding the deslred dato (BCD

. INPUT number) on the Dato Inputs, The outputs will change to

SCHEMATIC CONNEGTOR agree with the Data Inpuls Independently of the state of the clocks,
NUMBER NUMBER | INSTAUMENT TYPE
2 XA21A "B" Maiel — Standard,
Qptions 001, 002, 006

G XA22A *B* Model — Option 004
. NOTE At I1CG and IC7 are cannacted to function os Monostable
10 XA22A "B" Model — Qptlon 007 Flip—Flops with positive edge wriggering, The Q gutput on 1CG will

remnin high for approximately 25 psee, The Q ouiput on IC7 will
remaln high for approximately 50 psee, Idontlcal to Falrehild
Retriggerabie Manastalite Multivibrator 0501,

Top waltage with BCD INPUTS = 890, nmplitude setting of
+16.99 dBm lor 33208 whh GU 12 output,

Bottam voltage with BCO INPUTS = 000 amplitudu setring
ol + 17,00 dBm for 33208 with GO 1 output,

amplitude setting and may be abserved with an oscliloscopo:

: Amount ol capacitor, CJ, discharge (Defay) worles with

1. At maximum amplitude serting ond of all levels 10 dB
down [rom maximum amplitude, there s no discharge
and the capaclior remaing at + 10V, Examples for 33200
with B0 1 output:

2, Capacltor, C3, dhcharges from +10V 1o
N\ #3466 V ot 88908 dawn from maximum

. max, amplitude +26.99

subtract amplitude setting  +(- 12,00) :L;l‘pu_l' 038‘ any time the BCD INPUTS to

3899 '
B's complement 200 For 332408 with 60 11 outpul;

’ +10,000 Vdc 2 002V at+ 1699 dBm

200 = BCO Inputs to Al +3.1669 Vde £ .000GVat+172.00dBm
4
L S e . YTY o . asiel.
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NOTE 3t DC valtages moasured with no EXT, FREQ REF applled, ‘;-—} lr)-:-—- )
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Madel 3320A/B

Section VIN

SECTION VI

.

81, INTRORUCTION, Designator Desctiption Part Numer
ABCA1, C42,C43,C44  C: 001 pF 130V U160.0092
8-2, This section conlalns backdating material whish makes ‘;gg:g g* gggn:j g% x g:ggjgggg

this manual applicalne to instruments with serial aumbers it )
" AORG2 R: fxd 1000 £1 6% 0683-1026
lower than the serio) number listed on ihe title page. Each AGRGI R: fxd 620 1 6% 06836216
change has been keyesd in the text or Hustratlen with ADRGA, G N Ixd 47 N 6% 06034706
dagger (1), This alerts the user to a change which may apply ABRGE At Ixd 470 11 6% 06834716
to his instrument, If this manual s to be used with an Ao, 107, AE3 B o b
carlier instrument only, tic changes which wpply to L.at ABR71 At Ixd B1 6% 0GA3 5105
fnstrument may be entered into the text where applicable, ABQO13, Q14 TSTA: 81 PNP 16620202
Where component values in an Instrument differ from the ABL7 Callt RF m«woga
eable Parts List, yet are not lued in the backdatin ABPY Crnm; RF 1260-1105
Replacegble Parts List, yet are not lused in § ABT TEMR: Torold 01001362

seclion, the components should be replaced using the part
number In this munual,

8-3. INSTRUMENT SERIAL NUMBEH SEQUENCE.

84, Changes are listed in instrument serial number order
(lower serfal numbers hrst), However, when referring to the
changes for a particular instrument, begin with the latest
change and progress to the carliest change that applies to
the serfal pumber in guestion, Toble B-1 lists the serial
numbers versus the changes,

8-6. CHANGE 1, FOR SERIAL NUMBERS 1121A-00110
?ND B,ELOW (3320A}), 1122A-00120 AND BELOW
33208).

B-6, Make the following changes:
a, In table 6-1 and Figures 7-12 and 7-17 delete A23R3

¢, In Table 6-1 make the following component changes:

Delete: AICTL, MP29

Add: AIRSE. R: ixd 10 ks? 1% 1/B W0757-0442

Change: AIR59 to R: Mxd 10 k82 1% 1/8 W 07570442
MP31 to 03320-60102 | each Assy: rear deck

d. In Figure 7-30 add the foilowing circuitry to the AB

ussembly: o Junction
€33 and €37

and A23R4, ) e
_"NG CONN
b, In Table 6-1 add the following components to the A8
assembly: T
Table 8.1, Serisl Number Index.
J320A 33208
Instrument Changes Instrument Chonges
Serfat Serial
Number Number
1121A-00110 and bajow 1 1122400120 snd below 1
1178A-001 35t and below 4,6 Seo Parograph B-7 2
1138A-00183 and below 7 Sea Paragraph B9 3
1138A.00275 ond below o 1139A-00200¢ and bhelow 4
1139A-00250 and below 8
1139A-00340 end below g
$130A-00540 end balow 1
1139A-00590 and below 8
131DA-00630 and bejow 8
I‘ 8-l
1
axtc. - T oy} e ™
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Section VII}

¢, In Figure 7-31 make the [ollowing cireuit changes on
the Al assembly:
Delete: AICIT, AIRSY
Add: ATRSE ond AIRS9, 10 kSY, from pin 2
and pin 3 respectively of 1CY o ground

8.7, CHANGE 2, 33208,

8.8, Prior to the 15 line GPIB, Option 007, the 33208
contained o 10 line GPIB, Option ©05, This mannal
Includes infonmation for the Optlon 007, Far information
concerning the Gption 005, order the Manual Insert Sheet
33208118 or contact your local Sales and Service Office.

8-9. CHANGE 3, 33208,

8-10. Change 3 s designed to improve the 33208 harmaonie
distortion and should be incorporated in ol) 33208's.

p. In Table 6-1 the following component changes have
bee's made:

Delete: A14C17, AI4C28, C: xd cer 0.1 pF, 01500184

b in Figure 7225 the following circuitry changes have
beep maue;
Delete: AL4CI7, A14C28
Change: A15Q9A anda AJ4QID 1o AI4CI6 andd AL4Q9
respectiully,
AldR2210499 02
AlaR56 10499 9

811, CHANGE 4, FOR SERIAL NUMBERS 113BA.
00135 AND BELOW (3320A), 1139A-00200 AND
- BELOW (33208B).
8-12. Muke the following changes:
a. In Table 6-1 make the following component changes:
Add: A2L2, coflfchoke: 0.82 uH, 9100-1614
A2RSE, R: fxd comp 2000 ohm, 0683-2025
Change: A2CR1, AXCR2, A2CR3, A2CR4 to
Diade: 8§ 50 mA 30 wy, 190i-0040.
A2IC2 to IC: TTL Triple 3-Input AND Gate,
18200372,
A21CB to IC: Digital TTL Dual J-K FF,
1820-0451
A2RY to ! fxd comp, 51 §2, 0683-5105

b, in Figure 7-20 make the following circuitry changes:

! f L L
-.l ) | ..-FE‘E)J_‘_AI o ;'_“—
4 I

E—u'
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8-13, CHANGE 6, FOR SERIAL NUMBERS 1130A.
00135 AND BELOW (3320A), 1139A.00260 AND
BELOW (3320B).

B-14. In Table 6-1 and Figure 7-21 muake the Tollowing
compunent changes:

Chunge:
A4RB 1o 820 §1, 06R3-8215
A4RY 10470 0, 06834715
ATICI 10 18200923

8-15, CHANGE 6, FOR SERIAL NUMBERS 1133A.
00340 AND BELGW (3320B),

B-16, In Table 6-1 ond Figure 7-28 A12BCI9 C: xd 18 pF
100 V 0160-2322 has been added, This increases the output
amplitude accuracy and stabilization. See Figure 7-28 for
location.

8-17, CHANGE 7, FOR SERIAL NUMBERS 113BA.
00186 AND BELOW (3320A), 1133A-00540 AND
BELOW (33208).

B-18. The AI3A/B Switch Assembly in these instruments
are not designed for the replacement of individual switen
walers and detents, I the AI3A/B assembly lails in these
Instruments it is necessary to repluce the front panel
assembly with the new front panel assembiy (MI'20) listed
in Table 6-1, The front panel nssembly listed In Toble 6-)
contains the Jatest A13A/B Switch Assembly. This nssem-
bly is designed for replacement of individual switch
components, A disassemblyfassembly procedure for the
front panel sssembly is outlined in Scction V, Paragraph
549,

8-19. CHANGE 8, FOR SERIAL NUMBERS 1139A-
00630 AND BELOW (33208B).

8-20. In Tuble 6-1 delete Cable Assembly 03320-61618,

;‘i" ¥ "By
TRt , 2
e 5t LJ} I ] (3 o s nil
i cr L P BN P O R AP e
) = +* A
U : T

&2
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8:21. CHANGE 8, FOR SERIAL NUMBERS 1130A.
00276 AND BELOW {3320A), 1319A.00G80 AND
BELOW (33200),

8-22, Make the fullowing changes:

a. In Table 6-1 delete AIC26 and A3RBS. Chonpe
A3IRSS 1o R: med 8060 1% 06984473,

b, In Figure 7-19 Change A3QI1 and A3QI2 circuitry
as follows:

Y VoD
\ ~5¢9/ Wic J

7 T \//
R55
8406K
G0 R56
|5%; IOK
-5V

823, CHANGE 10, FOR 33208 WITH REVISION B
ASSEMBLY 03320-66614.

8-24. In Table 6-t, Replaceable Parts, change:

Al4C41 10 0180.0376 C:ixd 0.47 microfarad

Al14C42 to 1160.3077 C:fxd .027 microfarad

Al4ICI 10 18200203

Al4R8 1o 0698-3518 R:fxd 7.32 kilohm

AlL4R9 to 0698-4427 R:Ixd 1,65 kilohm

Al4R20 10 06984135 R:MxA B.B7 kilohm
Delete,

Al4C31, AL4R3), AL4RS51, AL4R54

Make the above value changes and deletions on the Ald
schematic diagram on Page 7-51/7-52, Figure 7-25.

8-26. CHANGE 11 FOR 3320B WITH REVISION B
ASSEMBLY 0332(-66637,

8:26. In Table 6-1, Replaceable Parts, and Page 7-29/7-30,
Figure 7-14, delete A37C9 and A37R37.

8-27. CHANGE 12 FOR SERIAL  NUMBERS
1624A00416 AND BELOW (3320A); AND 1310A01100
AND BELOW (33208},

8-28. In Table 6-1, Replaceable Pa.ts, and Page 7-39/7-40,
Figure 7-19, delete A3C27 and A3L7,

Artisan Technology Group - Quality Instrumentation ...

|| .II\ \nilw Ik; HI\..lIInLH‘ ‘ lw H\‘ ‘ H | | hi ||| ' MII!I! | !' |

Section VIt

8-29, CHANGE 13 FOR  SERIAL  NUMBERS
1310A01 160 AND BELOW {33208).

8.30. In Table G-I, Replaceable Parts, moke the following
changes (e Pawer Supply Assembly A17B only, Part Nu,
03320-66517, IT the entire assembly must be repliced, use
Part Nao. 0332066561,

Change:
ALTRCRII to 1902.057Y Divde:bkdn 5.1 1 volts
ALTBRIB and R28 to OR11-3050 R:Mxd 0,75 ohin
ALTBRIY and R29 to 0698-3700 R:xd 715 ohms
ALTBR2C and R30Q 12 C498-4307 R:fxd 14.3 kilohms
ALTBR36 10 0687-330) R:fxd 33 ohms
Add:
ALTBR37 and R38, 0687-2701 R:ixd 27 ohms
Delete:
AlTBCRI7 and CRI8

On Page 7.65/7-66, Figure 7.32, change the following
values for A17B only.

Change:
AL7BRIB and R28 to 0.75 ohim
AL7BRIY9 and R29 to 2.26 kilohims
AL7TBR20 and R30 to 4.3 hilohins
AI7BR36 to 33 ohms

Change the - 15 V supply for A178 anly o5 follows:
|

A .\_ i |\>L-r=v 1
L Lal Lw.-_J
5?7 Ta guu- mtu

E >__ [ O
iy N
N r>-f— BV
cry :
(:pa.uv l L 1’0 aum oyiN

/ W'r' 108 002)

> - —

Replace the A2IB parts list in Table 6.1 with Table 8-2;
and use Figure 8-1 instead of Figure 7-10.

Replace the A24B parts Hst in Table 6.1 with Table 8.3,
and use Figures 8.2 and 8.3 Instead of Figures 7-13 and
7-18.

8-3
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Section VIII Mudel 3J320A/1
Table 8.2, A218 Replacesbla Parts,
i Reference N Mfr
HP Part Number{ Qty Dascription Mf{r Part Numbaer

Dasignation Coda
AL
1610 27208 Ok ¥i 43139 £ELI ' NUAKY ALSY INTL W) &CL 8 LOYTD] QI rLL
anic [(LECRLYTY TCIOEGITAL YTL MIX ECNVERTRN rasnc [LELEGETIY
Al 18)0-0%#8 ICEOIGETAL PV oED LIMYERVER LIV 1] [LECELLTEY
*LICD IRJ0-0%40 JCIDIGEEAL TTL MIX CUNY. ATLM LTy 14 (1 PORY LY TN
AZLICY 1A70-0 Thn L ice NS FLLYLH Inrg=-ates
[T1114] 10I0-0 M0k (T4 TH FENEY Iria-aten
L3319 1820-0 100 [T HLIYT] 1220-n188
LYIHA 1820-2 140 TN THY FLIYY jn-nlen
[Y{Y14} Ja20-05%8 JCEOPGITAL FIL QUAD 2-1NPT ERCL CR GALY LT [LILELET
Arbics IH20-0504 ICETIL Quab 7+ IhPT KGR GATL FLIL TS In2g-crtay
Azlich2 1820-0%e7 BCENTL TRIPLE 3-FNPT haND GATL JARAC 1820-05410
AMIITLY far~0tan JCEDIGETAL TTL MES CChvERFER LY.L L 820-CYEn
AZDICEN Inro-Gte) ICEETL QUAD 2=LNPY WAND GATE HT L 1a20-E40)
ATRIELY e orrt I 0IRITAL atyss ELFIR AL
THTT [LLFRFLH TSTNES)E PhP FLIA Y [LEIR:EET]
AZIQ2 Lass-noml TAFRESE RET LLIRYY PLEFLY]
A2jQS 1s%3-020) IsImes) PHP F11Y14 18%)-9:M1
Aigs j8%4=-0CT) TSTREL) WPRESELeCTRID FRON JNITQA) ELLLLY] Lasa-0e0N
LHLY] [LILE -1 AEHLTWORKCE FES, 2,7k OHN $) FITY 1 LREO=ans)
ALIR ja)n-008} RENETMDAR, 8 RES, 2,0k DN 3% LYY L219-0081
AL IR 10-004) REALTHURK, R RES, .00 Oin 3% FLEY S lain-cesl
(3L 18)0=nn4L RENETMDRK, N NEG, J.1% CHM 5K HILT 1830-C08 |
[¥ITYY IR G -COA} RENETWOAK, & RES, 2oPR DiHN 54X LY jaj0-con)
A2lte 10)0-CO8) RIMETMOAR,E RIS, 2.7k OHM SR 70400 1810-C0%1
AMAT [LLEEIRIT} REFRD CCMP 130 DN 5T 24N ol {1
Alny QiRd)-18)8 MIFRD CCMP YK OHN B 374w LISF) CE IRS
AZERY Qas)=1)2% REFRD LOPP LIGD O1N 48 | 24N okl (4. N YL
Y13 che)-20)% ¥ REFRD CUMP FOK DKM A% L/aM [V ¥]] A 2018
AN 2603-02)% EEFRO CCMP W26 OHR 9T | 74N [V E] [4. W P31}
A2LKE D a6d3-242% REFED COMP JoOO0 OnM 5K )/au aliz?l €A 242
AZIRIA 1T REFRFL] ? NEFuD cobe L300 OHM AR ) /4N 02l (4. 38 F L)
A2IRLS CAR)-[R}S ] MIFRD CCRP 1RO QMM 5K L/ 4u 91kl CE 1#)S
[V Jen3-1028 REFRO CEPP 100G OuM 5T L/aM ottt [T
AELALY asnd)-2071% KiFRO COMP 2000 OMN BY /A 0N e s
AZLRLE LY REFSH ] RFRD COPP 2TQ0 DN 2% ) faM ITH] B 2125
A2lnl9 LBy~ 2128 RIEXD CONP 2700 OHN SR 174w okiel [ ] F1
AR TTIRTT) REFRN COPP 150K DN 5K L7AN LIVE T RLTH
EXF ) dae)-2428 REFAD LGMP 5100 DHM 5T L/aM [TT¥]} [T L)

8-31. CHANGE 14 FOR SERIAL  NUMBERS 8-33. CHANGE 16 FOR 33208 SERIAL NUMBERS

1624A00526 AND BELOW {3320A); AND 1632A01400

ANDO BELOW (3320B),

B-34. Page

6-24,

Table

61, Change

1632A01381 THROUGH 1632A014G0 ONLY,

AITBRIZ o

8-32, The use of Power Input Module, Part No. 5060-]1 188
lins been discontinued, and this part has been replaced in
the 3320A/B by Part No. 09600443, The principal Jdiffer-
ence s the method of selecting operating voltages. If it is
necessary to replace this module in an older instrument, the
followlng list shows the wire connections to the new
module, See Figure 2-1 for valtuge selection.

Wire Connections

QOld Module New Module

Wire Color 5060-1188  0960-0443

0698-4477 R:fxd 10.5 kiloluns,

B.35. Page 7-65/7-66, Figure 7-32. For A17B, change value
of R13 10 13,5 K and commeet upperend of R13 101 30V,

84

GRN/YEL
WHT/BRN/GRA
WHT/GRA
WHT/RED/GRA
BLK

BLK/GRN

BLK (To Blower)
BLK/YEL
BLK/RED

BLK (To Blower
GRA

PP TS,

1

L I W R R

G (solder lug)

=TI SO Zr

A -
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l Table 8:3. A24B Replaceshle Parts. |
Roforence  |ypp Mir

art Number| Qt Description Mir Part Numhber

Dasignation ¥ P Code
AL 132508
OPT 004 AP gNLY) ongjmv;;a 1 BITAKD ASSY ARPLITUDL CAONTRQL FUTLLE 01320 L 1A
aingl ay by-aca CEFRD CIP 0,01 UF +RC-20% JOOVIXW [1L T wil - ARG
(YL 0)30-0C9) CLFRD CIRM 0,0L YF sRO-20% 10QYDKW 12507 10] -radddll
(Y113 q)%0-009) CIFAD CER N.01 UF sR0-201 1AOYOCW 17942 801 -k 8109 )
FYLY1eY 1870-0%49¢ JORDIGEYAL TIL DUAL 2-M]DEy INSY AND/OR HLIYNS 1870-9%%0)
(YOI 1820-0%%0 1CIDEGETAL THL DUAL 2-wiOt,ihPY AND/OS JAARD 1870-2%50
AZVjT) In20-C890 JCI0IGEYAL YT OyAL 2-W10€, INPI AHD/OR FI YA JAIN-QY%50
AdalLA 1ua20-0%9n PCIBIGETAL TIL DUAL 2-wPOE, ENFT ANGIOR [T 1 520-05%¢
Adnics 1820-0%%0 1CI0)GITAL TTL OUAL 2-WIDL, JNPT AND/OR TPARD 1870-0%40
ATafcs 1820-0%%0 PCINIGEVAL TIL QUAL 2-MJOL, INRT LhD/OR 7eag Vol h-ge%0

‘ AIMICT Juz0-0490 1CIDIGETAL TTL DuAL 2-WEDE, VHPY anfyoft T 14 Jp- Bhs0
ARbICN 1870-0%90 ICIDIGETAL TTL QUAL 2-WIDE,INPT aN1L/GK L haan LR2C-0%%0

‘ ALy 1a20-01es 100 WO 18400 frrg-ates
Iy IaL) J030-0168 {4 FLIN.L InIn-otn
AlNicLl 1810-QTab Wy WDy FRARG [LELELRY
Adslci2 LRdg-0te8 1€ KOS et LR20-QTee
ARNLICL) LR20-0%4) JCITTL QUAD 2= FAPT HAND GATE F1TTY] 1820-0%8)
TV 141Y 1830-030s ICOTTL QUAD 2-INPT KDR GATE FL1Y 15 LazG-0a8a
AIMIELD Ini0-0811 1 ICVTTL HEM FMYERTER A0 1alg-04 1)
A2ngl I833-070) FSTRIEL PHP FLLLE 1 E33-R0Y
Adsg2 19%9-0081 LU [TTR ] 2H924)
A2agQ) 179)-020) TATRESD PhP ang 1as3-0201
A24R} 18L0-COa) RENETHORK, 8 AESs 2,78 OHN 5T HLTL] 1p)10-004)
A2RK) 1810-004) RIMETMONE, @ REE, 770 DHN 88 . TRARD 10)0-004)
A2MAY Jal0-0041 AERETMORK,E RES, 7.7R 0N 3K IARD L810-004)
AR 10 10-0041 NINEYMORN, 8 RES, 2,10 ChiM 3% FIEY T j#)g-0Csl
A2vA% oba)-151% REFXD CONP |50 QKM 3T |/4 TYETS T
AZaRb 0403-9125 NEFED CONP 3100 QIR 5K 1/4W ol [T 1))
ANRT LITAEIR Y NEFRD COMP LSOK OHM SY | 74N o1 Ch 1345
ATARS 0801-1538 AFERD CEPP 75K DNN %% 1/4M (Y] B PARN
AlAAY Coul-112% REFAD CORP LI00 OHN 9% L/4k LITeL CA 11
ATARLY Oba}-1 1% ReFuD COFP JED OvM 5% L/0M ol ch L]y
AL 2 onRY~ 2428 AIFRD CUKP 1400 QM 5K 1/ ollE |, KB 2sr
AlaaL) oLa)-a2) 8 RIFKD CCRP 820 OM 5% | /au ol e A1
A2ARL A 06N 1~203% RIERD CONP 20K DHM ST 1/4M CITEDS B 2038
AJAALY peplas))s RAFRD CORP 510 Oim ST |74 AN LE 3115
A2aR)b CLEYI=511L5 REFRD CLNP 500 UHM SR L/8M oLl [ ILITE]
AZMRLY anks-lals RIFND COMP JdO DN BR | /0d , ol re 1815
Ankia Can3-1025 ALFRD CONP L0000 dBN 5% L/aW ozl { W11
ATAKL Y 0803-202% RIFED COFP 2000 (MM 58 L /AW o2l cn o700
AZARS) asRl-1838 REFRD CENP LSK DHA KX L7aW 01121 AT

#

~o’

.
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l M or Ravived binm
EARATA

& MANUAL CHANGES

MODEL 3320A/D
FREQUENCY SYNTHESIZER

Manua! Part Number 03320-80002

IPm § 6. Datetn cunnuction betveen quart Qecillatar and 33200

Ext Red Input i Fygute 6 4.

Page 5 11, Paragraph 6020, Chiga the nbiry LA 10 e sxgop
Qptien 00 to nstumants with Optinh G2 iy b

Parsgiaph 5126, Change the entry 1Qptlon 007 oplyt 1o i€ «epr Op

nen 0024,

Paragraph §:32c, Changae the anbry {Qption 002 uniyl to e Qp-

non Q021.

Page 823, Chang  ha entry AT 133206 GNLY)" 10 "AYTD
133208 ONLY®)  Add at the bottam of 1his paga ** Sae Noie

2y, Page 6:32¢

Page 016, Chango tha anhy

“A2) IBTDA3200F 10 AN

(STDIAZ0B*). Add ) thy hotiam af this page ** Gde Notn #),

Poge $-32".
Page § 22, AdY:

SOLETE FOR THE 33208 QNLY

. NOTE I THE FOLLOWING BOARD ASSEMBLIES ARE NOW 08

1. 03320-666%7 Pawer Supply
2. 03320-65621 Imnrisce B
9. 0332066624 Amphitude Control

Replasemants Lot thinse budrds nre as lallnwes.

1 03220-66%%7 Crdnr Q3320844132
tor 33208 Qpnons 004,007
Qidor 03320-84413
lyr 33208 afl ather aplions
2, 0332066621 - Qrder 03320-044120
3. 03320.66624 - Qrder 03320-34412

Change tha part sunbiars and descriptions il nneessnry) of the
toligwing Reterence Dasiynaters i Tabla G-1 Replaceable Pane.

This table starts on Page 6-2,

Relerence hpp
Designatot Part Numbaer

AYCA 0150-2030
AICE 0160-2330
AICT 0160-2030
AICT4 0160-2030
A1ICA 1820-1144
AVICG 1820-1144
ATRGO 0604-3326
AZC2 C8 01602030
A2C24 0160-2030

—_ A2CI6 0110-2830

. A3CB 01602030
AIC1G 0160-2030
A3C20 0160-2030
A3C25 0160 2030

30 Januory 1980

Dascription

A:Exd Comp 3300 Qbim, 6%, 14w

R mnimn
Dusignalut

AC2
ACH €10
AACY2
AdCY?

AACTY €22
AACIG
AACH! KT
AACAD
AACAR-CAG
AAC)

ABC2
ARCO.CIO
ABCI0
ABCID
ABC
AGC26
ABCA2 €12
AGC3b
ABCID
ABEA2
ABC4A

ATCA.CH
ACTCO
ATCHI CVE
ATC22

ABCOH
ABCH-C10
ANCYA C17
ABCl0.C2Y
ABCIA CI0
ADCAQ
ACAD

ApCIACIB
ABCY?
ADCI1O
AUC22
AZCIA

AYOChH
AL0CE
Mociy9
A10C21
A10C22

A1ICBCI0
ANICY12
AT1C)
AVIRD
A1IRYVY
AR
AVIR22
AVIN24

hp
1%ty Numting

0160 2390
0160-2039
0V60-2910
01650-203¢

Q160 20000
0140-2030
0160-2010
0160-2030
Q1002030
1520- 1166

0100-2030
0160-2030
0160.2030
0160-2010
0160.2830
0160-2030
01060-2B30
0160-2300
0160-2000
0°60:2030
016Q-2030

0160-2030
0160-2830
0160 20130
0160-2870

01060-2000
0160-2030
01060 20230
01680-2110
0160-2030
01602390
Q160 2030

0160 2030
016C-2630
0160-2630
a100-2030
Q1602030

0160-2910
0160-2030
0160-2030
0100-28230
0140 2830

0160-2830
01060-2830
1820-1187
Q7670410
0767.0413
0G0D-4442
0767-0465
QooB-4442

Supploment A for 03320.-80002

Datacnpian

C:Fed Q.01UF

AFxd 61 Ohim V'N

R.Frd 3320 Ol 1 %%
AtFad 4420 Ohm 1%
R:Fnd Fiim 36 .60 V"™
I:Fad 4420 Qhm 1%
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Paya 2

Rehmnbee
Dumignnim

AL2C12
A12CYD
AL2C1B-CY0
AnCY-EVE
AVIC20-C22

ATACYD
AYARI0
AYACAD

AMBLC2.CY
AYGICH

ALTCN2
AYTIN
ALTRAG

AJ0ICH
A20ICT
ALQICA
A201CH

AZNEICH
ARCH
AZVICYZ
AVCI2CH4
ARNETD

A221C)

AZJCH ICB
AJJCI2IC]
A23IC1D
A2CID

AZ41C1ICH
AZAICYA

A26C)
AQGCT
A26C 1
A2BICY-IE2
A2BICH
A2BICT
A2BICIICIG
A26ICY7
A26AY
A26A2
A26R1

AdTCH
AIIC2-CA
ABTCH
ANICH
AZTCAO
AJNC21C2
A3nC1ICA
AYNEL ICT
ALICH
AJ7ICH
Al
AdTIVED
ARG RN 7
AZNIYQ A20
AlIR21
AJTINIA
ARG H
AJTRIA
AJTRIG

-
Pary Numhat

01002030
010-3022
01102030
0160-312.
01002030

0160-20.10
O6BA-J320
onA-3320

0400-2030
10201100

1902-0049
onu4- 1 32h
Q6/A- 182D

1020-1400
10201202
1820-1 1400
13201410

13201180
1020:1144
1820:1702
1420-1100
1020 V401

1n20- 1411

16201210
1820-1144
13200107
1020-1202

10201210
1020-1 144

0160-2220
0150-0342
0160:222)
1020: 1144
1920-1107
1020:1144
1820-4107
1020-1144
0683.29106
06824716
06032056

0140000
01000228
0160 0030
01600127
0160-0012
18201107
18204204
1579144
TR0 1487
15201101
o 3040
oo 271146
onnd ANG
I RIERAT
onBRYbLIG
VBHIBYIG
ngon 4122
uBiis A1 23
VGRI 1906

MANUAL CHAMVIER

Dowchption

WFrd 3200 Ohm BH
i Fad 3300 Ghin b%

G Fr Q.0W1UF

Dio: Bieukdown 6.1y 1%
:Fod YROD Ohin B%
MiFae YRO0D Qlim H%

CiFad Mice 610pF
C:Faid Mica 1600pF

R:Fetd AB0 Ghin 6™
R:Fa 300 Ohm bl

C:Frit Mica 200pF 2%

C:Fai) Mica 2700pF by

C:Frd Mico AJ0pF '

C.Faif Car 1UF 20% 1000 Wilew
C:Frdd OIUF

N-Fad 300 Ol H%
RFrd 270 Ghm BN
ket A70 Ohm 6%
R:Frd 470 Qhm B
WFd B10 Qhm B
RFed G100 BN
Rk ABD Qhim 1%
N:Fait 480 Obm Y%
AFrid VO Obim 6%

Retoroincy
Daslgnnie

AJNBCY
AJBCH
AJNCA
A3BCH
AJBICEICA
AJBICHICH

AJHICY
AJoIC)
AJUICY2ICHA
AJBACIB
AJBICYO
AJRICYT
AJBRY
AJNN2
AJORD
AJBIRG
AJBRO
AJINT
AJang
AJBRG

hp
*att Numbm

0100:2220
016022213
D140.:0208
0160:0040
1120:1144
1320 1144

1201197
10720-1 144
1H201 4100
1320-1100
10201144
10201140
0683-3940
QuuAdA)

06112:3016
0013-30%0
w2716
Qapd-A0
onnl-ANG

Mudal JRAN

ascipiinn

C:Frd MICA 2200pF B%
C:Fatd MICA 2700pF D%
C:Fad MICA 080pF B%

H:Fwd 200 Ohim H%

:Fxd 280 Qlin 8%
RiFad 36O Qhim B'%
R:Fwid 390 Ol B%
N:Fxd 270 Qhm 6%
MeFwd 470 Qlim 6%
Al 330 Qhin B%

Page 7-4, Dolata, uiier “Ruplacas Pan Numbai'*, Part Numbirs
03320-66517, 0332006524, and 03320.06524

Adit urelm Tahls 743, the note.

NotE

For 1epiacempnt of Parr Numhers 21320.666817,
0232066821, amd 03320-66524, rater to Note
wn, Page 637
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




