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SAFETY

Thix prodites hay been designed and tosted aecording o biternational Safety Regquirements 1o ensire
yafe aperation and po keep the product safe, the foformation, cantions, aid warings ity mana
must he heedved

CERTIFICATION

Howlert-Packard Company certifies that this product met ity published specificationy ut the tine of
shipmoent fromr the factory, Howlett-Packard further cortigics that ies calibration megswrenients are
maceable 1o the United States National Burean of Standards, 1 the extent aftowed by the Burean s
calibration: facility. and o the ealibration facilitios of other Inperuational Standurds Organization
members

WARRANTY

Fhis Hewlett-Pachard producy o warranted agamst defects in magerial and workpanship for a perind
af one year from date of shipment. Durmg the warranty period, Howlert-Packard Company witl, at ity
option, either repair or replace products which prove 1o be defective.

For warranty aervice or repair, this prodicct mist he returned tnooa service facilin designared by 1P
However, warranty serviee for products imstalled by P and certain other pradieces dexipnared by (1P
witl he performed ar Buyer's facility ar no eharge within the 1P serviee travel area. Outside HP serviee
travel areas, warrainly seeviee will he performed af Buver’s facility only upe HPS priov agreement amd
Huyer shall pay HP's round tripy travel expensves.

For produets returned o [P for warranty service, Buyer shall propay shipping charges to 1P and HP
shall pav shipping charges o retn the product o Buyer However, Buyver shall poy ol shipping
charges, dutis, wird axes for produces retnred 1o 1P from another coungry.

LIMITATION OF WARRANTY

The foregoing warraniy shall not apply (o defecrs yessdeime from improper or indvguate maintenanee
hy Buyer, Buyersupplied sojtware or ingerfiecing, unanthorized modigication or misuse, operation ot
sde of the envicaymental pecifications for the prodieet, oF impraoper site proparation or nintenane.,

NOOTIHER WARRANTY LS EXPRESSED OR IMPLIED. HPSPECIFICALLY DISCLAIMS £1TE 1M-
PLIED WARRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE RUYER'S SOLE AND ENLUSIVE REMEDIES 0P
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED N CONTRACE, TORT, OR ANY OTHIR 11GAL
THEORY

ASSISTANCL

Product memtenanee agreements and other customer assistaice agreemtents are avarahle for Hewderr
Packard products.

For any assistatice, contact your nearest Hewleri-Pachard Sales and Service Office. Addrosses are pro-
vidled at the back of this iaimmi,
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PHASE-GAIN INDICATOR
3413A

SERIAL NUMBERS

Thie manual applies diveelly to HP Muodel
B4 13A Phase~Gnrin Indieators having serinl
numbers prefixed 003 - nnd 1144A,

OTHER PREFIXES:

For gerinl numbers prefixed 826- and he-
low, see Appendix A,

For serinl numbers prefixed higher than
1144A see Manunl Changes insert ineluded
with this manual,
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Seetion |

SECTION |
GENERAL INFORMATION

1. DESCRIPTION,

1-2, The Madel 8413 Phase~Guin Indientor (Figure
1-1) 5 o plug-in meter digplay unit for the Model
B410A Network Annlyzer, It displays relutlve am-
plitude and phase difference of two Inpul sigmls,
Front panct pushbutton controls select meler fune-
ton and e, ‘Two connectors on the teanl pnel
provide hinear phase and logarither e amplitude out-
put fov phase amptitade displnys ~a nn osellloseope
or X-Y recorder, A linear applitude output slgnal
js avadlnble at e rear panel, Complete specifivi-
tions for e Model 8413A Phase-Galy Indientor nre
glven in Table 1-1,

Table 1-1,

1:3, INSTRUMENTS COVERED BY MANUAL,

P-4, The contentn of this manunl apply direetly to
instruments Uit have the sume serial number pro-
fixes as those listed on the e page, With the
changes indlented In Appendix A, the munu:zi nlso -
Mies to instpaments having lower serial pumber pre-
fixes, Note that for all insbruments preceding serinl
numbier prefix 1144A, the serinl number was o two-
seetjon, eight digst number, Sn which the first theee
dipgits were the prefix and the last five the suffix,
Staeting withserinl prefix 1344A, the Hrst four diglts
and the letter form e prefix and the Inst Hve digits
farm the suffix,

Speeifientions

AMPLITUDE

Range: a3, 10, and 130 dB full senle,
Accurney: 3% of end senle,

Loy Qutput: KOmY per 413 up to 60 dB tolnls band-
width 10 kilz nominnl depending on signnl level,
sauree impedanee L kG aceuracy 137,

Linear Output (Rear Panel): 0to 1V maximuny
1¢-kHz boandwidthy 260 £ sourece impedince
(approx, ),

Maximun Drift:

Logt Less than 10,1 dB/°C after one hr, warm-

up,
Linear: Less than 6 mV/°C niter one hr,
warm-up,

PHASE

IRange: 0, 18, 60 and 180 degrees full senle,

Aceuraey: 2% of end seale,

1

Qutput: 10 mV per degrees 10-kilz bandwidth:
1 k© souree impedanee,

Aceurpney: +2% of preading on nuxilbiey dispiny
or 11 mV, whichever Is greater,

Maximum Drift; Less than 10,2°/°C.
Phage Offset: 180 degrees I 10-degree steps,

Accurney:  #{0.2 degree ¢ 0,3 degree per 10-
degree step), nat to exeeed 1.6 degrees cum-
uintive, reference from zero degroes,

Phase Response Versus Signnl Amplitude; 2 degrees
mnximum phase change for 60-dR mnplitode
chapge n test chinnel,

GENERAL

Power: Additionn] 16 watts suppiied by H410A,
Weight: 111,

Dimenstons: 6 n, high, 16-0/16 in, deep, 7-0/32
in, wide (16, 2 x 39, 6 x 18, 6 em), excluding
[ront panel knobs,

1-1
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Beelion 11

SECTION Il
INSTALLATION

2-1,  INCOMING INSPECTION,

2-2, Inspect the instegpent for slupping dimage ns
soon s I I unpaeked,  Cheeks for broken keebs and
eopneelorsy dnspect ealdnet and panel sarfees Top
dents aned seratehes, 3 the mstiument js dummged iy
ahy wiy, or fnlls to operate property, notify the ear-
rler pnd your nearest Hewlett-Piekerd Snlos and
Serviee Offee, In the event of meehnnien) dapngpre,
the paeking mnterinl and enrten shoald he held for
carrier's inspection, For assistanes of any kind, n-
eluding  insbrupents wndep worranty, econtpet the
nefrest Howlell-Packard Snles Offiee,

2-3. REPACKAGING FOR SHIPMENY,
2e4,  USING QRIGINAL PACKAGING,

2=B,  Thesametype contabners and nmterials wsed in
ftetory packnping eonn be obtnlped throughany Hewlott »
Paekard offlee,

2-6, I the Model 8 13A bs heing returned (o Dowlott«
Mekard for serviemg, attaeh n tp indienting the type
of Berviee required, return address, mode) nnher,
and Tl sevial pumber,  Also, mark the contpliper
FRAGILE to nsmire enreful handling,

2=7, I any eorrespondence, refor to the instramuont
by madel munber i full sertn) nimber,

2.8,  USBING OTHER PACRAGING,
2-0,  The Tollowing genernl mstruetions should e

used when repacknging with commercinlly-nvailable
miterinls;

A Wrap the BHUIA I heavy paper or plastle,
shippington HewletteMeknrd seeviee office or enpler,
atteh atng ndicnting the type of service reguired,
e return address, model gambier, pd full serp)
munbey,

b, Use a strong, shipping contadner, A doulle-wall
earton mude of 360 poupd test materind is adequate,

v Use enough sh elk-ahsorbing materint (3 tod ineh
Inyer) around all sides of the Instrument Lo prowvids
firm cushion and prevent movement insule the eon-
ldner, Proteet the control piuned with eapdbongd,

d, Senl the shipping cantuiner secupely, nnd mnrk
it FRAGILE to assure eaveful hand)ing,

e, Iy correspondence refer tothe instrument by
mudel nber and () serinl mmber,

2.10. PREPARATION FOR UGE.
2-11, INSTALLATION,

2-12, Instruetions for nstalling the Phose-Gain -
eator in the B1OA Netwark Analyser matfeame nre
Wy the Network Analyzer Qpernting nad Servies Mununl,

2-18. POWER REQUIREMENTS.

-1, The Phase-Gain ndieator obtwing nll it s,
elading power, from the Network Amldyzer mnin-
feame ticough the renr conneetor, when it is praperly
instilled in the smainfrpise,

2-1
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Seetion [

SECTION Il
OPERATION

31, INTRODUGTION.

8.2, Signals from the Network Analyzer contadning
phase and nmplitude Information are fod to the B413A
through n rear-panel conpeelor,  Thege sigonls are
detected in the Phase-Gain Indieator nnd de voltagues
proportional Lo phase and ampliude are fed Lo the
U413 A meter and to front panel eannectors for dispiny
on a X=Y vecorder or osellloseope, The muteyr dis-
Elnyu either phase or amplitude, fupction and range
elng selected by front-panel pushbuttons, ‘The phage
and ampiitude yoltages nre avallable whepeveyr the
Network Annlyzer is phase Joeked and are independunt
of meter funetion or range. A front pane) phnse offsel
poptrol may be uked to change the phase relationship
of the Jpput signals 14 10 degree steps up to 1100 de-
grees, 'This control effeets hoth the meter and phase
valtage output,  Phase offset may he used te ostnhlish
n convenlent yeferepee during phase eplibeation nnd
to offsel Lhe phase pgle lor grenter resolutho during
mensirements,

3.3. DESCRIPTION OF PANEL FEATURES,

3-4.  Front and rear panel contrals, conectors, and
indieators nre deseribed n Fligure 3-1, In this {gure
the pumbers on the panel ilustentions mateh  the
deseription numbers,

3.6, OPERATING INFORMATION.

3-0, MEASUREMENT TECHNIQUES FOR GREAT-
EBT ACCURACY.

3.7, The grentest aeceurney may he obtabned during
mepsarements of phase and amplitude §iF each Instru-
ment in the test setap fg matebed ot fnpul and output
as clase ns possileto itsdesipn hopedanee (50 cluns),
Attenuntors are used hetween instruments to maintain
a good impedapee mateh at all times and Lo prevent
internction between instruments,  The Madel B4LIA
Barmonie Frequency Converter, espeeiilly, requires

nowell-mntehed o o Recommendations for ntens-
ators lo he used wi eaeh trpnsdueer are inejuded in
the transdueer Opernthng nnd Berviee Mopugt ur
Operating Nuote,

d-8,  MEASURING LARGE PHABL ANGLES,

3-0.  Whep mensuyim; o phase angle pear 1800 an
the 130" senle, the phase meter may ghive nn eeeatie
dbeation,  With n high test-signnl level, srieptie ap-
eration miy vecur close o 18075 however, with n
low test=siginl level, erpatie meter indieations inay
oeenr o8 Jow as <1607, Acvurnte  mersurdinent of
these sleanls requires the use of the PUASE GFFSET
cuptrols to being the meter indieation elose to yery
teepter senle), This allows the phnse deteetion efp-
cultsto uperate i Uie most sinhle measarement mode,
thus providingthe masstaeenrpte phicse meaprement s,
Ihis nlso nllows the use of the Towest seale (G°) foy
Wit -resolution phise measurenents,

3-10, The teehnigue Tor mupsuring lnrge phase cngles
ts performed as fullows:

e Depress the 1807 PHASE pushiatton,

b, Adiugt the PHABE OFFSET controls for o opear-
zero metey indieation,

¢, Seleet the fower sepdes by depressipg e 60,
18-, aml G-degree pushbuttons In suecessian mul pe-
sotting the PHASE QFEFSET conlyols for nonepr-zern
meter dlention after eneh seale reloetion,

d, When na on=seale ueter dieation ob the §
eapge 15 oblidned, ndd nfgehraically the PHASE OFF.
BET control setting pd the phase meter inddentian,
Exnmple: 170" on PHASE OFFSET plus 3" on phase
meter = 1097 phase.

J-11. MEASUREMENT PROCEDURES,

3-12. Measvremoents procedures pee given in Figures
3-2 through 3-6, Meassrement procedures using o
specifie transduecry nre giren in e Opoeating sl
Serviee Manunl or Operatiby Roete Jor the particulare
transdueer,

fxS
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Phnse=-Amplitede . Meter,  hulieates phase
angle, or pmpYiude ratha of test chabnel input
tr reference clnrel dnpt,  Indivutes phise
npgle when any PHASE pashhntton is pressed,
amplimde vatio when any AMPLITUDE push-
button §s pressed, For phnse measurement,
meter shows test channe} Jead o lng relative

chipmel stnks, Outpat 15 10mY degree, pos-
itive voltnge Tor phase angles 0 to s 10 and
pegative voltage for angles 0 to =180, Voltage
peeupey 18 02 Qugut is avadlable whothey
or ot meter §s displaying phase aygle,

PUASE QOFFSET, For ineyveasing resobition of

to refereare chigmel, For amplitude pensupe- plrmﬁurmreumu-u::wnlﬁ,l l’lurmlll:; ﬁlnl'llnig plulu:;u il
- : : ' i reference chmnel slpal in precise 10- =
ment, dacter defleetion §s elockwise whop lept ! e wnp . T =
\ - . , ) degree steps aver 360, go any angle enn be =
',‘2}':,‘,":,:&'?}:}1[,:::3;’ erenses relative t the alfset o the +67 seale for 61 pesolution, In- =
' ner kool seleets «oor = oifsel,  Trae phisoe E
ok Ao T . . , pnple bs alpebrate som of affset and netep =
m::ﬁ: 313;{'3:-'t:;ﬂ;-ﬁf;;if::ﬂl,-:;,;h,l},{h;{:. ;:;,,:;t.{ reading,  Offset comtpols fupetion whtler op b
BALSA s in normnl spernting pasitian without not the ‘_"““‘“' Is displnying lllitl'ﬁt' ngle, N!l!h‘ _
operating vollages apjed seleetor bns g0 mechinienl stop for vasier _
? ' switehine, e
AMPLITUDE (D),  Pashbuttons seleet meter WWITUDE OUTRUT  1hoitive \ -—
sensitivity in dib, Number on pushbutton gives ;}l?{““h:‘:' Elz.?[l'):f:lljitit!lﬂyllnﬁl ll","[’::iv;{ ;:"1'11‘;l‘::1|;::':|: -
endesenle calibration of the range seleeted, the Model B411A test channel input,  Range is _
AMPLITUDE BOMV/EDR, Voltage oulput s zeroto Lvolt with zero correspondingto 0 RF
proportional to amplitude ratio [20 log)g voltage, 1«1 volt o 480 4B o, - Qutpat s ]
(VPESTVREF)|. Quipat bs 50 mV AIB, pusi- ‘l'l""’r[;‘ }"l ‘l‘l'i"i"l':;""'!’ lt*lf' signals e npplied o =
s voltnee o ritions i hogs 1 Model BELIA whether or ot the meter §s =
lllil\;;uw:,l;rl‘ﬁ;lfn;n; “::;::’":r t?l‘ l:l’ ;?10»:::); :III.;‘I n:iﬁ- dispoaying nmplitude,  Coan be wied (o modu- —
curney is . Qutput i avaslable whu'll.wr op Intion measuremoents on amplitude-muodsinted m

not meter s dispinying amplitude ratjo,

PUASE (DEG), Pushimitons seleet meleyr sen-
sitivity in deprees,  Number on pushbutton
gives end-sestle enlibration of the pange
selected,

it shonls,

MARKER INPU'T. Accepts n freqgueney marker
nput fram HD 690, 8600 Series Sweep Oseil-
Intors (mpproximately -6V Marker s Buper-
impused on the front-panel SMPLITUDE and
PHASE output voltnges,

G, DPHASE IOMV/DEG, Voltage vutput §spropor- 10, Comnector, Makes nll necessary connections
Lional to phase angle betweentest nnd reference with the Madel B410A

Figure 3-1,  Made]l 8413A Panel Features
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Model B4 13A

Soetian 11

SINGLE-FREQUENCY TRANSMISSION MEASUREMENT

]

SIGNAL SOURCE DEVICE UNDEFR NETWCRK ANALYZER
TEST
GETME
1E5Y
B >®_

aut | [9) ChT“CL
REFERERCL

| "

ET."[TCHER

CALIBRATION

Conpeet equipment as shown i setuyr, without
the deviee under test,

Phase lock the Network Analyzer to the applivd
signnl,

Pepress B413A 30 dB AMPLITUD) [l\lbhl]\llll)l\
nnd adjust the Network Analyzer test channel
gain controls and thenmplitude vornier control
to obtiadn p o zero meter indieation,  Depress
3 dB AMPLITUDE pushbutton and pe-gdjust the
amplitude vernter control for zero meter in-
diention, Note the Network Apalyzer gain
control setting,

Set the BAL3A PHASE OFFSET switeh to zero,
and depress PHASE 180 depree pushbutton,

Adjust the Line Streteher for minlmum ex-
tepsion mnd adjust the Network Apalyzer phase
vernier control for o zere meter indieation on
the phase meter, I the eontrol dues nol have
enough range, adjust the Line Streteher until
zoro is ubtnined on the phase meter, Depress
PUASE 6 degree pushbutton and re-ndjust the
phase verpier control for zero phase metey
indicntion,

MEASUREMENT

1.

2,

Insert the deviee andey tost,

Depress the BIBA AMDPLITUDE 30 dIY push-
button and pend the goin ok loss of the devie
under test on the amplitnde meter, IF e
meter is pegged inelther diveetion, note the
Network Amtlyzer test channel giin settiee,
then adjust the test ehipnel b control
bring the moter indieation Lo within 3 B of
zere, Depress AMPLITUDE 3 d1Y pushhuttan,
The galny o loss of the devive under test s
the algebrde sumof the ehanpe fn test ehininel
gk and meter fpdieption,  Gain or Loss n
diy = {ehange n test chmel gain) « (meter
indicntian),

Depress the BHISA PHASE 100 degre push-
hutton sl read phase shift through the devier
undey test on the phinse meter, For best reso-
lution, ndjust DPHASE OFFBET to bring the
phase indieation close to zera,  Then pross
PHASE § degree pushhutton, Totad phose shift
is the plgebrale sumof phnse cffset and meter
indieation,

Flgure 3-2,

Single~Frequency Transmission Menssrement
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Section 1)

Meodel B413A

BINGLE-FREQUENCY REFLECTION MEASUREMENT

NE TWOHK ANALY2ER

TEST W NAIA
-

) coniRoL
HEEERENCE >® o

DEVICLE
UNNER

TEST

BIGNAL SOURCE

e

{

HC
REFLECTOMETER

CALIBRATION

I, Copneet vqubninent as shuwn in setup,

2, Copneet o eopxialshort sueh ps the U 11666A
Lo the Refleetmneter unknown port.

3, Sdiust 84.3A PHASE OFFEET control for 180
doproe aff set (either pokarity).

4 Phage lock the Network Analyzer to e applivd
shponl,

6, Depress 8413A 30 dB AMPLITUDE pushintton
and pdjust the Betwork Analyzer tert ehinnel
ity canteals and wnp)ude veenier eaptrol to
obtipin i zero metep ndieation, Depruess 84 10A
343 AMPLITUDRE pushbutton and adast the
amplitude vernier control apgninfor zera meter
indication,

6, Depress 8413A DHASE 180 degree pushhutton,

7. Adjupt the Line Streteher lor minbnum ex-

tension, and adjust the Network Analy erphnse
vernker control fur a zern meter indieation on
the phnge woetey, I the veenier coptrol dues

LiNE
STRETCHER

not have enoogh rapge, adjust the Libe Streteh-
or, uabil zero is oblaiped on the phage meter,
Nepre es BMIGA DHASE 6 degree pushbutton
sl re-zero plinse meter,

MEAGUREMENT

L.

Remove the conxind short from the Reflect -
ameter upknown port and coppeet the device
updep test,

For magpitude, note the Network Ananlyzer test
channol pain setting,  Adiust test channel gain
contra) for mn ob sepde meter indieption on the
3 dB range, The preflection mmgnitude In re-
turn logs® is the algebraice sam of the ehnpge
in test channel gabdp nd neter indiention, Re-
turn Loss in dB3 = (ehange In test chunnel gain)
¢ (meter indieation),

Fuor phose, ndjust B313A PHASE OFFSLT for
an on=seple meter ddieation on the 6 degpee
eange.  The phase angle Is the nlgebrale sum
of phase offset apd meter indieatiop,

[ - |
17
Lug-! (0,05 % Return Loss)

3t

]

I-‘lp,uriu 3-8, Stigly-Freaueney Reflection Measurement




Mode] 84 13A

Seetion )]

SWEPT-FREQUENCY TRANSMISSION MEASUREMENT

1

the device wnder tost,

Phnse lock the Network Analyzer over the dee
sired frequency band,

De eouple and de babimee the Oselluseope ver-
teal amplifiers,  Adjust the Oseilloseope fo
displny the swept-phase output from the B4 13A,

abtnin equnl reference and test chael elee-
teteal lengths by adjusting the Line Streteher
[or n horizontal phase display on the Qselllo-
seape,

NOTE
I the system is correctly ndjusted the
disnlny  should nppear Tike Display A,
Figure 3-6, I the display is similpre to
Dispiny 13, the system ks put phase Joeked
over the whole hand, refer tu the Network
Annlyzer Qperating Manual for correct
adjustment, U0 the waveform is shindlne
to Displny C, the electricnl lengths of the
test and reference channels pre different,
enusing o linear phase shilt aeross the
swept-frequency range,  Adjust the Line
Streteherto enneel the phase shift, making
the phase displny horizontal,

Disconnect the Osellloseoapevertieal input from
the 8413A AMPLITUDE connector, to shimalite
zero amplitude output from the 84134, Note
the display position,

Reconneet the vertieal nputand ndjust the Net-
work Amilyzer test ehamel gnin andamplitude

BWEEP OSCILLATOR DEWC{:E"S'!F'DE" NETWORK ANALYZER
HAISA
e i
N :‘b
LIS ]‘: (5 comho
NEPERENEL "
9 LINE > c
STRETCHER i__?
l'gl; AMRLITUD BHAKL
v EOmy4 Mmy 006
quY nur
O5CILLOSCAPE
\_ HOMIE 1y .
VENY N —Em T
J
J
CALIDRATION vernber eontrals sothnt te averape of the dis-
1. Conneet equipiment asshown i setop, withoat ‘l:l'l‘:?;g“”“ an the zero pasithon noted in step ()

7.

10,

MEASUREMENT

e

Adjust Qsetloseupe vertienl posithon Tog cun-
veplent amplitmle referepee,

Diseamiect Osellloseope verthenl put from
BELIA PUHASE  conbeetor, Lo shaulute gepn
phise output feom B4 BIA, Note displuy position,

Reconnect veptien) put and adjust Network
Analyzer phiase vernier control so that the
avernpe of the disploy ks onthe zeen position
nated o step (8 phove,

Adjust Oselllogeape vertiend position for 3 con-
vendent phake referenee,

Insert the deviee under test,

For mppnitede, pote Network Analyzer test
chunnel guin settings,  Adjust the test eline]
pain o return Oseifloseope display cluse ty
referenee uhinhed during ealibeation, Use the
cixlibrated BHI3A (GO mV dB3) outpat upd Osesl-
Toseope vertienl eadibyation plugthe differepee
in Network Anplyzer test ehannel gatn seltings
to determine transmission pin or Joss I di
of the device under test,

For phase, ndjust Oseilloseope vertienl sen-
sILVILY and position controls to view the swept-
phase display of the deviee under test, Usethe
calibeated B313A output (10 mV degrec) and
the Osellloseope vertiend entibration to des
termine phase agle,

Figure 3-4, Swopt-Frequeney Treansmission Measuremont

RS 1Pt e i 1P S AU 1
bt
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Section 1)) Model B4 13A

SWEPT-FREQUENCY REFLECTION MEASUREMENT

DEYICE
UNDER
TEST

SWEEP OSCILLATOR HETWORK ANALYZER
" BAIAL

- LU /?
I : I E (C"IA":’UL
-
: FEFERLACE i
1] )

i

1) '
WL wr LihE !

Ut (14 STRETCHER ANFLITUR FHAEL

BOmvrdly Qmytl 6

REFLECTOMETER out cut

QS5CILLOSCOFE
\_ WM Iy .

L
YERY N YERT 4y

Figure 3-6, Bwept-Frequency Refleetion Measurement (Sheet 1 of 2)

3-0




Muade] BA1EA

Svetiop NI

SWEPT-FREQUENCY REFLECTION MEASUREMENT

CALIBRATION

Comneel equipment as shown i setup,

Comeel g eoasind short such as the 11 TIGEBA
to the Reflectomoter unltnown port,

Adjust BIA DIASE OFFSET comtrol Tor 150
tegree offset either polneity),

Dhase Joek the Network Analyzer over e fro-
quuency baned of interest,

Adjust the oseilloseape Lo dispiny the swopl
phikse atput frong e B 13A,

Qbtnin equnl referenee apd test chimne) elee-
tetend Jeppths by adjusting the Line Stretehep
for o horizontn) phose displny on the oseillo-
seo)ie,

NOTI

I the system b6 correectly mdjusted the
disploy showld appear Like Display A,
Plpure 3-8, 10 the displny s stodlne to
Displny I3, the systean 15 not pliase Joeked
aver the whole hand, RRefer to the Nobwork
Anulyzer opernting nmnupl for copprect
adjustment,  If the waveform §s simdap
to Display €, the eleetrien) Donpths of the
test and reference ehamel are different,
consing o Hoeny phase sl aeross the
swept-Trequency eange.  Adjust the Line
Streteher toennee] the phase shift, sk
the plise Legen hurkzomnl,

Diseanneet the aseilJoseupe vertieil inpuit o
the B 13A AMBLETUDE cobnector, Lo shnabnte
zero amplitgde output from the B413A, Nate
the teaee pusttion,

Recanneet the vertieal input aped adjust the Net-
work Annlyzer test ehannel goin and amplitude

",

e,

vernfer coptrols so that the avernge of the
tenee fndls on the zero tepee posithon nated in
step O7) nhove,

Adjust  Quetllosenpe vortien) position bar o
capvenjent amplitude veferenen,

Diseonneet the Qseilloseope yertieal nput from
the HE13A IHIASE eameetor tn sinmlinte zorn
phise output [rom e BH8A, Naote dispiny
jrsilion,

Recomoet the vertienl input aod mdjust the
Network Annlyzer phase verpier coptrol so
that the pyernge of the displny s on the zero
positon noted in step O0) nbove,

Adjust Osetlloseape vertival position far n
vomvenient phase refepepee,

MEASUREMENT

lP

Remove the eonxinl short Trag U Refleeto-
moter anknown port and voppeet the deyiee
undey test,

Set the BELIA phase affset to zepa,

Formapgnitude, pote the Netwark Amlyzer test
channel guin settings,  bervase e tost el,.-
nel gadn o petupn tie Osedihseape display to
the reference abtnined durng calihratiog, The
differenes in test ehimne] gain selligs 4s the
Feflection magnitade b vetorn Jass !,

For phase, adjust the Osellloseape vertienl
sepsitivity and positiop controls o view the
swopl=phnse display af the deviee uneler test,
Une the ealibrated BINA PIHASE outpat
(0 mV degree) mnd the Oselloseupe yertienl
ealibeation to determine phnse pople,

l i antbog 0,05 et Toss iy diy)

Figure 36, Swept-Froqueney Refleetion Measurement (Sheet 2 of 2)
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Mudel 43 LA

spiny A, Corpect enlibeation disphy,  Hori-
o) nmphitude traee @pper) shows inithal
0 ks relntive nmplitude difference (ripple is due
W mepsuyrenient Bystem frogueney response],
Phase tenee Qower) bshorizontal indieatiag test
and reference chanmel Jenpths ape electyieally
equnl,

Display 13, Network Analyzer nol properly
Jocked to thpot signst,  Broken phase and amp-
Bude trnees indiente Yoss of phase loek,

Display €, Slope or linepr phase respunge In
phase Jdisplay (Jower trace) 5 due tu unegual
test apnd reference chapnel electrlend lengths,
If the line streteher ks adjusted te make the
calibeation troce horizontal the ~* se display
sepsitivity enn be iperepsed so e pon-linear
phase response can be displayed with mopre
resulution,

Typienl Osellloseape Displiys for Swept-Frequeney Menserepients







Mode] H413A

Bueetiun 1V

SECTION iV
MAINTENANCE

4-2,  ‘This seetion provides ingtrvetion for perfor-
mapee testing, troubleshocting, and repalring the
BA13A, I the serial prefix (e st three aumhers
of the seril sumber) of your instrument s different
from that lsted on the title page of this manupl, thep
there nre differepeeshetween your instroment and the
Instrement deseribed in this mapual, See Parageaphs
L-4 and 15,

4.3, THEORY OF OPERATION,

d=4, A black dingram cirenit deseription is given in
Flgure G-b. Tatking schemntie eireult deseriptions
are given on the baek of the foldoeul preceding earh
schematie digram,

4.5, PERFORMANCE TEST.

4-6, The procedures in Flgure 4-2 cheek the B413A
performance for incoming inspeetion, periodie cvnlu-
ation, nnd troubleshooting,  'The tesis can be pep-
formed withutt pecess to the Instrament interior, The
speeificntions in Table 1-1are the performnnee
standards,

4=7.  The test nstruments and necesso*ies reqult ed
to mnke the performunce cheeks are lsted I Toole
d-1, Test instruments other than the ones lsted n
heused provided thelr performanee cquals or exeeeds
the Criticnl Speeifications listed,

4.8, ALIGNMENT.

A-0,  Figure 4-4 is a complete allgniment procedure
for the B413A, The adjustments nre sequentind and
should be made in the order given, The allghment
procedure should not be performedns o routine main-
tenapee proeedure but should only be used (1) after
veplacement of a part or companent, {2) when the per-
formance test shows that the speclfientions of Table
1-1 cannot be met, or (3) when {hstructed to do so in
the troubleshauting procedure, Defore attempting any
adjustment, allow 30 minutes warm-up time for the
B413A and Network Analyzer, Figure 4-3 showsthe
lacation of the alignment controls together with the
affect ench adiustment has onthe instrument vperation,

d=10, The test instruments mud neeessories pequired
Lo perform the alignment procedures ape listed dh
Table 4-1, Test instruments other an the ones
Histed ean he uged provided thelr performunee equnls
or exceeds the Critienl Epeclficntions Listed,

4-11, TROUBLESHOOQTING,

4-12, The avernll troubleshooting plan s shown in
Flgure 4-1,  The five B413A operating functions pro-
vide n cotveniont means of salating a aouble to n
elrenlt section; therefore, the preliminry troublo-
shooting procedures in Figure 6-3, which utilize thuse
operuting functions, showld be performed {irst,

4-13, Figure 6-3 refers the troubleshonter direetly
to a scehemntie for troubles that ean be fsolated to
other than plnse elrevfts, and to the block dingrnm
for phase elreult troubles, The test equipmoent shld
be set up for trasbleshooting as shown in Figupre 84
bhefore proceeding to o sehenmtie op o the block
dingram,

d-14, The blocek didgram troubleshooting isolntes
phitse troulles to a edrenit bonrdassembly and refers
the troubleshooter to the nssurinted sehemnlie,

4-156, Troubleshooting proeedures for the Hlaek dia-
grn and each schematie are on the page opposite the
sehemntie or dingrnom,

4-108, The test instraments apd necessories required
for troubleshaoting are Hsted Iy Toble 4-1, Test iy-
straments other than those listed can e used provided
their performance equals or exceeds the Critienl
Speeifications listed,

4-17. REPAIR,

4-18. After repnirshave beenmnde on cireuit boards,
clean the repairedaren with a resin (Hug) solvent and
spray the aren with a protective coating sueh ns
GE DRI-FILM®* 8B,

* Qenernl Electric Co,, Sillcone Products Dept,,
Waterford, New York, U.5, A,

q-1



Boethap 1Y

Figare 4-1, Troubleshonting Plun

Figure 6-3

Prelimimry Troubloshooting

Amplitude
ke and
Beetjon Meteping
Trouhles Seetjoy

Trmbles

f

Preparntion fov
Troubleshooling
Fipare 6-4,

Mrepmeation for
Troshleshaoting
Figure 6.4,

Blaek Magram
Troubleshuating
Fiure 6-6,

Sehemntie
Troubleshooting

Table 41, Recommended Test Exquipment

Modul D4 13A

Item Critienl Speelfientions Use! lhv.ll{“l)’n;\ll':::llgllm
, BG20A with
Sighnl Frequency: 1,0 pifz? ABp.C HO220A R
Souree Qutput Power: 10mw into 50 ohms Phyr-In
Oscillator Frequeney: 298 kliz AC 20001, 606A B
Amplitude: yariable up to 2,6V p-p
into 60 ohs,
Digital Ruamge: DC Volts from =20V Lo +20V ADB,C FRI0A with
Voltmeter Accurney: 10, IV of repding SAIIA plug-
Input Resistance: > 10 Mepohm in unit
Vult-Ohm Volthpge: n A410C, 4140
e Range; -20 to +30V DC
Meter Accurney: +3% of reading
Ohms:
Itange: 1 ohm to 10 meguim
Accurney: 7% of reading
Input Impednnen:
2 10 meguhm shunted hy 0,1 uf,

Wse: A = Performmnce Test; B = Troubleshooting: C =

21,0 GHz 15 required for performance test; howey
frequency 0. 11 Glz to 12,4 GHz i gntisfretory,

3 Used to mrke in-eireult voltnge mensurenents, (Catufon:
eauge efrendt to osclllate),

Allgnment Procedure

er for alipnment procedure and troubleshaoting .y

probe eapneitanee of n substitute moter mny

4.2




Modul B413A

Table 4-1.  Rueeammuended Test Lguipment (Contd)

Beetion IV

Frequency Iutnge:  Sume 18 signnl
souree uped,

BWIE: 1.3 maximum

Cuopneetoys; APC-7

}

Hom ! ! Critienl Speeifieations Une tluﬁ?)n;:;:]ri;x:ud
Dunl Trace kfevllcnlt Pandwidth; de to 20 Mz ABC AOA 7i4006A /
Qucilloseope Sensitivity; bmV/em minibmom 14224 710003 A
with 10;1 Hovizontalt Bange; L sed/em
vollage probe Exterpnl Trigper eapabilily.

(2 required) i
Transdueey Includes: Power divider & Calibeated An,C H740A, TATA,
Line Streteher, with precision BT2A HTA3A
MM conpectors, or BTA3A
Network No Substilute AD,C B410A /B LEA
Annlyzer
20 dB Attenuptor Altepuntiont 20 dB nominnl A B49IA-20
Impedaneet 6O olims nominal
1 d3 Step Atenuation: 0-10 <13 in 1-dB steps A 3b66C
Attepuntor Impedapeet 50 ohms nominal
0-00dD Variahle Attepuation: 0-G0 dB A 3660, 364 A
Attenuntor Phnse Shifl over 60 dI3 range at
278 Kz negligible (<6,02°)
Impedanee: 60 ohms nominnl
Cunxial Short Comeetort ADPC.T A,CH 11605A
30 dl> Attenustor Attepuntion: 30 dB numinal Ad H402A,
Frequepey Tange: Same ns slpnal Cptiun 30
souree used,
SWIt: L3 maximum
Connectors; APC-7
20 dp Attenuntor Attepuntfon: 20 dI3 nominal A B4102A,
Frequency Range: Smme ns signnl Optien 20
souree used,
SWIR: 1,3 mueximum
Cunnectors; APC-7
6 di} Attepuntor Attenuntton: ¢ dI3 nominal AD B492A,

Option 06

4

]

For use with HI* Model 8740A anly.

For use with HP Madel 8741A, BTI2A, BT43A, or BT46A,




Heetion [V Medel 84134

FIGURE 4.2, PERFORMANCE TESTS

1. Phoso Modot Accuracy and Phaso Qutput
SPECIFICATION:

Phase Mueter Accupney: 2% of end seale,

1OMV/DEG Quiput: +2% of rending,

DESCRIPTION:

An necurate phase shilt §s eotntlished by setting the signnl sauree to no single frequency and in-
serting electrienl Tenpth in one chinnel to unbadnnee the imput a known portion of a wavelength,
The aceurneles of the B413A meter ndieation and 10MV/DEG output nre comprred agumst these
precise phase shifts.

TEST 8ETUIM
NETWOIK ANALYM K
HaA
SIGRAL SOURCE I i
1oy WS e e | i
|, ' H i
. o 9. v,
0900690 ol e - U e 8w :.’,;
00 = ROO ?mo ] ———— w—
T N_F' 'l“»”if-llt
o HARMGNIC
FRLOVENCY
THARSDUCER CONVERTER
r—-—=-=-=-m"=-m====" 1 , .
!
: DIGITAL VOLTME TER
I .
| SEE TARLE BELOW ! 'i
| LI S
E oo e - li — /
L v
Transducey Setup
B740A Equal reference nnd test ehannel eleetrien] lengths hetween test unit
and B411A,
BT41A & 874240 Terminate UNKNOWN port with open cireuit,
BT43A* Seleet REFL mode pnd terminte UNKNOWN port with apen vireuit,
8746A Seleet A, 81y and conbect a conxinl short to port A,
* The coupling of the 8742A and 8T43A internal direetionn) eouplers rolls off below 2,0 Gliz:
however, these upits may be vsed at 1,0 GHz for these tests,

{Continued)




Muodel U418A Beetion 1V

FIGURE 4.2, PERFORMANCE TEBTS

PROCENURE

¢,

Copneel equipment as shown In selap,

Bel the Signal Souree for single frequency aperation nt 1,0 Gz, nnd set the Netwark Annlyzer
to phase lock to the applied signal,

Obtnin n RF sign sl with 30 em wavelength o follows:

NOTI

To eliminate mechanien) hneklash error when ndjusting the
Transducer REFERENCE PLANE EXTENSION, always
approach setting from the sime diveetion,

(1} Adjust Transducer REF ERENCE PLANL EXTENSION crank for zero digitn) countey
indication, held thumbwhee), and adjust erank fully counterelockwise,

(2) Adjust 8413A PHASE OFFSET and Network Amlyzer phase vernjer for o zero 10,2 mV
Digital Voltmeter indieation,

(3) Adjust ‘Transdueer REFERENCE PLANE EXTIENSION Tor 16,00 e digial counter
indiention (30,00 cm for BT40A),  Dightal Voltmetoer imdication shewld be zero 10,2 mV.
If not ndjust Signal Souree {requency for zero 0,2 mV Digital Voltmeter indieatjon.
Adjust Transdueer REFERENCE PLANE EXTENSION comnterclockwise to zero nnd
pepeat steps (2) and (3) untl) Dightal Voltmetey indieation is zero when Trankdueer
digitnl eounter 5 set to hoth zero and 16, 00 e (30,90 e Tur BT40A).

Readjust Transducer REFERENCE PLANE EXTERNSION as fullows:
(1) Adjust crank to obtatn Digital Counter indiention of 7,06 cm (1 e for 8740A}

(2) Nold thumbwheel to retain this indieation, and adjust erank fully cluekwise,

) Relense thumbwheel and adjust erank coupterclockwise until the digital counter
indfeates zevn,

Adjust the B413A PHASE OFFSET and Network Annlyzer phase verner for zexo 10,2 mV
Digital Yolbmeter ndieation,

Check the Ba13A phase meter and JOMVY /DEG output voltage peesrary ne mlicptwd I e
following table,

(Continued)
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Beetjon 1V Mool B4 1IA

FIGURE 4-2. PERFORMANCE TESTS

NOTFE

The Blgnal Soupree fregueney and ‘Prnnsdueer HEFERENC),
PLARE EXTENSION settings nre exltienl} therefore, If nny
Indlention §s oat of toleyines, rendjust Sigonl Sonree fro-
gueney (step e, Heeheek zero setting (step d), and repent
the digitnl countey setling,

Transdueey JHpital
Countey Setting® B4 13A Dipitnl I 13A
Phnse Voltimeley Dhase Metep
BTIIA, BT42A IRanpe Indieation hudiention

7104 BTABA, BTAGA

0,42 a2 . HO0mY  1linV O b 1Y
89, 60 09, 70 o 50nY  almy | 60,0

1,206 0,02 L «160mY 3V 107 40,36
06,76 no.as -1ty oimy o (O R {

1, 11 2,08 60° +H00mY lomy 00" 1120
16, 83 07,02 =600V 10mV -60° a2
12,60 6,26 160" t16Vde (J0mV 160" 43, 60° ‘
7,60 03,176 1, 6Vde 30my =160 48, 60
*Adjust Transducer REFERENCE PLANE EXTENSION to obtadn digital counter settings,
Instruetions for obtainiug inltial setting ave given i step d,  To eliminate meehanieal backlash
erroy, nhwnys appronch setting from the snme diyeetjon,

NOTI:
I Digitnd Voltmetey fndientions nre correct and phase meter
indieations are vut of tolerapee, refer to Allgmment
Drocedure 10,

If both Digital Voltemeter and phase Indieations are out of
tolernnee, perform the entire allgmnent procedure,

(Continued)
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FIGURE 4.2, PERFORMANGCE TESTS

2. Phaao Offuot Accuracy
BRECIFICATION:

Phage Offsol Avenpneys o0, 2 degree « 0,30 degree per 10-degree step), not b exeeed
L6 dogrees cunminbive, pefopopewd from zero degpee

DESCRIPTION:

An aveurute phaee s bs establshed Dy setting the Signal Svuree to o single [requeney
pnad inserting eleeteiend Jonpth in one ehannel to unbmdnnes e input n khown portion of
pownvelenpth,  Phe peeuppey of the BAI3A PRABE OFFBET is compnred npininst these
precise phase shifts, 3

TEET BETUR:
Bame ng Test ),
PROCEDURE:
a. I Skl Sowree fregueney lus heen eliogged from Test 5, repeat Test 1, steps I e,
b,  Set BALIA DIASE QFEFSET to plus () zevo, and depress 10 degree pushbuotlon,
e, Adjust Network Asnlyzer phase versler to approximately mid-range,

d, Adjust Transdueer REFRERERCE PLANE EXTENSION erank fop zero dightnl eounter
indiention, hold Unpmbwheel, and adjpst erank Wy counterelockwise,  Continae to
hold hambwhee) wud adjust eeank for o B413A phnse meter idieation elose (o peen,

¢ Depress BIIA O degree pushimtoon aml adjust Network Analyzer plinse vernfor
for n zero phise ipeter indieatlon,

[, Chueek BIESA (¢) DHASE OFFSE'T accurney ns indiepted in the following tuble,

(Cuntinued)
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FIGURE 4.2, PERFORMANCE TESTS

NOTE

The Signnl Souree Drequency pnd Transdueer REFEREN
PLARE EXTENSION settings are eritienl) thevefore, if

any indlention s out of tolerppee, recheek the frequency in
Tent 1, step e, nhd zero selting In Test 2, steps b through o,
and repent the digitnl counter setting,

Digltal Co.nler Setting®
PHASE HA13A Phake
7404 BrELA, BTRA QFFBET Meter Indication
4743A, B746A

0,083 0,42 +10° 0+0,56"

o7 0,13 +20" 00,08

2,50 1,26 +30” 0:1,1"

3.4 1.47 40" 0147

1,17 2.08 +b0° 041,56

5,00 2,00 30" 04 1,h"

5,03 2,02 +70° 0+1.6"

6,07 KKK +00° 0:1.6" i

7.50 3,76 +00° 0:1,6"

£,33 1,17 +100° 041,56

0,17 4.60 +110° 0: 1,6 _
10,00 5,00 +120° 03:1,6"

10, 63 6.42 +130° 016
11,67 b, 83 +140° 041,67
12,60 6.26 +150° 0+ 1L,5°
13,33 6,47 +100° 04¢1,5"°
14,17 7.08 +170° 0+1,6"
16,00 7,60 +140° 0:1.6"
*Adjust Transducer REFERENCE PLANE EXTENSION to obtain digitnl counter settings,
Instructions [or obtaining initin) setting are given In steps d and @, To eliminate mechunienl
backlash error, always approseh setting from the same direction,

g, Adjust Transducer REFERENCE PLANE EXTENSION for zero digital counter indication,
hold thumbwheel, and ndjust erank fully elockwlse,

NOTE
For 8T46A, roemove coaxin' short from Port A, adjust REFERENCE

PLANE EXTENSION counterclockwlise (from fully clockwise) for a
phase meter indleation elose to zero with zero PHASE QFFSET cantrol,

h,  Set B413A PHASE OFFEET to mibus {-) zero, and ndjust Network Analyzer phase vernjer
for n zero phase meter Indication on the B413A 6 degree range, ﬂ

I, Check 8413A (-) PHASE OFFSET ncecuracy as indicated in the following table,

4-8
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FIGURE 4.2, PERFORMANCE TESTS

sevthan IV

NOTE

The Signal Souree frogencey and Peansdueer REFERERNCE

DLANE EXTENBION sottines nre ceitienl: therefore, §f

any indiention 38 out of tolepanee, pechecek the frequeney iy
Tust L, step e, and zepro settng in Test 2, steps poand b,

and repent the digital sounter setting.

Digital Counter Setting® PIASL
QFFSET B413A Phose

oA ::;’:;ﬁ: :g:ﬁg Svbting Moty Indicatnm
09, 17 0o, on -1 000
nn, 33 B, 17 -0 008
07.5 0. 7% -0 01,1
86,87 n8, 33 -4 014
5, B3 97.02 il 0. L.h
16,00 07.4% 00’ 0,0
o, 1% 07,08 -0 B Lb
13.33 ne, 67 Bty 0. Lh
02.6 ne, 26 =08 0L
01,67 04, B3 - 100 0+ Lb
ou, 83 06,42 SNtk N
00,00 0h.00 -1 0+ 1.0
B0, 17 04, b =130 0. 1h
BB. 33 04, 17 Ll 0 L5
W7, 60 D3.7H =150° .15
89,67 IR =140 b
B0, B3 B2.02 =17 g0
85,00 82.0 -1 016
*Adjust Transducer REFERENCE PLANE EXTENSION to abtain digitn] counter setbings,
Instructions for obtiining ndtind setting nre glven in steps ¢ and b, Fo eliminele mechaptenl
backlash error, always npprogch setting rom the same divection,

NOTE
IF tndieations nree out of toleranee, trouhleshoot the phise
offset eireult using sehemntic mymber 1,

1Continsed)
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3. Amplitudo Modat Assurrey and Amplitudo Output

ERECIFICATION:

Amphitade Meter Aveweney; o839 of end seale.

60 MV DIV Outputs 3 ol pedinge,

DESCRIPTION:

Tk

Thee Network Aandyzer by eoteo) b6 used b obtiin an peeuente ehange in 913 A
Inpat st wmphitude, The neenraeies of the BEESA meter mdieatbon and 50 MV ‘D)
voltiage oubpsd e compiured manst thege precise leve) ehinges,

W EETU Y

GIGNAL LOUbCE
1 3Gy

——

g D 0 o o0 ]

Qs vy 1aQ 1

HARMONI
FHELOUERCY
r~ CONVL I TE T
I | :
| —
I ' ,
| | :
I —
| PYEE TANLL ! :
b - - - - T

NETWOBRR AHAL Y I

h .

i
v

yie .

2 @ 8 L) A

IBIRY

DHGITAL SCLINME TN

! L !
L e Y T
Jaoo 4 e

(Cuntipued)
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FIGURE 4.2,

Buetion 1V

PERFORMANGE TESTB

» e
A2A0A YAA
,,-_L--fl
L alt ATTEK ‘ﬂ u..[
wlelf e L
AN : A Mo at et ATIEH
i urr, [ 1 i AL 1 i "‘T"f.r',n f(‘f.x rCh T
i M .
POOL AN
AT ATAIA
hell ATNLK e
L cchy skt r 1] y
« I ." o
- E{ _‘ | DENITR VAN,
K ‘ 'i. '
It e, 4 ‘
rmg ' i r
S S, : ey Bl ATILY
R S g E”"”'ﬁr‘l'['lu.‘m L
A7ABA
G
TR L el ALTER
" i, . *‘{"'” R Coax mnont
e
} FORT A{rpiret & sng
ol ;
13
PROCEDURLS
n,  Conneet equipment s shown Iy setu),
. Bet Bigeal Souree to pny single frequeney within e ange of e Netwark Analyzes nmd
|
Transdueer used,
e, Bet Network Analyzer to phise Joek to the applid signal.
d,  Bob Netwark Apalyzer test ehannel paip to 306 0,
(Continyud)
4-11
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FIGURE 4.2, PERFORMANGE TESTS q

e, Bl Nelwork Anndyzoer test ehanned gain and imphitude vernier conteal for o zern diy indies -
tion an the BA0IA 1 dIY rangge. Pl tost ehmmed giudn setbome pest be Betwaeen 27 and 42 dl
With the Todi /step econtrol set hebweon 2 and 98, 000 zero dlention eannot be obtiined
with o setting in the nhove e, ehange Signil Soaree ontpat power wsl pe-adust Nebwvork
Andyzer test chnnnel gain conteals. Note Butwork Anslyzer test ehnnnel gin setipes.

Lo Cheek the B4 1EA mnphitude meter amd 60 MV /DIV matout valtape aceupney as indieated in
the tahle bhelow,

NOTL

Reehoek zero mpducstmuent nfter eaeh step,

Changy In

Network B INA Diginl B INA
Amlyzer Tent Al itdue Vollmetep Phptie Metuy
Chamel Gain Ringee Indiention Ineliention

Setling ¢

v2 4]} 3 an +100my « ImV o2 By 0,00 dp
-2 i ~100my « v 2 dny 0,00 dpy
) dl 10 an dBOMY ¢ 13, my U N R TIL
=0l -1tV o\ 13, GmV -0 iy 0,3 di ‘
+27 dB N i L 30Vde ¢ 40, bmY DT 00 Al
27 -1 36Vde 1 40, iny 2Tl 0 dly

* istruetions tor obtainbig inita) setting pee given I step o,

NOTL
o telentjons are oul of toleranee, refer to nbignment pro-
cedures 6, T, ol 1 (Bart two),

4, Phousoe Response Versus Signel Amplitude
SPECIFICATION:

2 degrees maxinunm phase ehange for 60 diY nmplitude chanpe in test channel,

DESCRIPTION;

Two 270-klz signals of known amplitede are applicd o the BU3A nputs, The 8413A plase
Indiention i observed while the test ehapnel put Jevel is varied by 60 3,

{Cuntined)

f=12
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FIGURE 4.2, PERFORMANCE TESTS

Koeethon IV

TEST BETUM

DUAL. TRACE
05CILLOSCORE
é rﬁuuvim % OSCILLATOR
: Ty
. lhilm d‘;

pe=

VI
’i i 0(-‘ "1
9 9h-éy
AN
LY
~ HETWORK AHALYZLIE
WIRF N NERT N
T
. s ;
ki | dff STEP
0-60dD T 1
BHC - VARIADLE ATTENUATOR
L TEF ATTENUATOR
l 'U.is I
PROCEDURE:

6. Remove Network Analyzer top el hottom covers aml cover of renpr-paned conneetor to BELIA,
Digconneet enble WO and eable Wi from 10 and J10 at rear of Netwark Analyzer bottom ensting,

b,  Conneet cquipment as shown i test setup,

¢, Bol Network Amabyzer test ehunnel gnin controls to 0, 0 nnd amplitede vernber contiol lully
counter-clockwise,

d,  Adjust ogeillator sutput to 278 kllz, and 2.3V p-p at B410A pear-panet REF CUAN ourpuT,

e, Bet 0-60 dB variable nttenuator to 0 di,
[, Set L-dB step attenuator for 200 my (10 my penk-to-penls at BEIOA N2, Pin 3,

g, Turn un Network Analyzer to supply power to the BHLIA.
h,  Sot B4I3A PHASE OFFSET conteol for an on-geale meter indiestion an the 0 degree range,
§, Necord 8413A meter indieation (referenee it zero nttenuntion),

J, Vary the 0-80 d1 attenuntor tirouph 60 dB of attenuntion,  The $413A Indieation should net
viry mote than 2 degroees,

NOTE

11 the phase Indieation vitries more than 2 degrees the most
Hkely trouble is low guin of the Drst amplifier-limiter,
Proubleshoot the nmphifier-limiter elreuits using sehomatics
2 and 3,

040
ATTENUATOR

4-11
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TABLE 4.2,

D Madde) B4 30A
PHABE -UGAIN INDICA'TOR

PERFORMANCE TEST RECORD

Test Performed by

Maudel i 13A

Supinl No, - Dute
Mensured
Tl speeification Tested Candition (5)
Min Actunl Max
1, Phnse meter necurpey: 3% of Mensured at 6% on N ¢ b1
vl senle, 187 weale T YL
Mensuped at 165 on DO U1 v R R BT L1
1187 Keale . 14.04° . 15.98"
Mueasured al 60" an e 48,8 + b2
0" seple TR - Bl 2"
Measured at 1160 on +14G,4° +163. 6°
11807 genl 146, 4° IR
Phise (10 MV /DEG) voltnge Mensured nt:
outputt  +2% of rending 0« o5 w0 My 1 my
Q= =B -40 mV -Ht my
0 e +16" 17T my +163 1V
o -15° i my =163 mV
0= 50" 400 mv +H10 mV
0= -bu’ -400 my <610 mv
(= +)60° t1LAT Y 1,03 V
Qo= -160° W YAY -1.63 vV
2. Phnse offset pecurney: Menswred at 07 op G°
(0, 2 degree +0,3 degree pey ringe
-t i) it s snsoed o
referepeed from zeru degrees, + 20° -0.8" 0, 0"
v 307 -1, 1" ¢l 1
. 40" -1, 4 1. 4°
+ BO° -1.5" ——— | ¢1.B"
+ 00° -1.6° +1.6"
v 70" -1.6° +1,6°
+ HO© ~-1,6" +1,6°¢
+ 00° -1,5° e | #1, B
+100° ~1.6" +1,5°
+110° -1.6° +1, 6"
+120° -1.6" t1,6°

* The measured phase fndication should not vary more than 0,6° between any 10-dogree step, 0,8° hetween
any 20-degree step, 1,1° between any 30-degree step, and 1,4° between nny A0-degr e step,

(Contd)

4-14
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TABLE 4.2, PERFORMANGCE TEST RECORD {Contd)

seetlon 1V

£3% of end eale,

3 dld seeLe

Mungured
Tesl Speeifiention Tested Comhition (s)

Min Avtun] Mix

2. 100 -1, 5 1,0
(Contd) NETL 1.5 la
+1560° -1. 5 VR BYS T

+100° =16 e e | LD

170 -1 6" e | LB

180’ IO SN B )

- 10" -0,6" ), 0

- -0, ' 0, 8"

- 30 -1 e | RN

- 40 -1.4" S Y P

- ho’ -1, 6 —— | LD

- 40" 1.0 ——ee P LD

- T 1.6 b

- Bo* -1, 5 N

- -6 — | 0w

-100- 1.5 10

-0 -1.h e | L

-1 -1, 0 —— | s

~130° -5 1.0

-0 1.6 — | LW

- 160 -1, 56 100

‘ -160" -1.6" _ |y

-170" -1 b e | LY

- 140" -0 e [ LD

J. Amplitude meter necuracy: Measured at +2 dI} on % W1 U111 T IR Y- 1t I 1]

=108 i3 e | =2 00D
Mensured nt 19 dl} on 4,7 dB e P 3 AP
110 dB seale 8.7 dny 20,3 dny
Mensvred nt 427 dB un W 0dn | 2 an

30 dB sente

-2, 1 dpy

=279 diy

Amplitude (50 MV /DB voltnge
outputs 3% of reading,

Mensured at:

+ 2dD
- 2dB
+ 9db
- BB
+27 0
-21dB

7T mv
-97 mv
+440 IV
~480 mV
«LL3LY
Loy

103 my
=103 mV
468 my
=103 mV
1,30V
=100y

4-16
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Mode) U413A

TABLE 4.2, PERFORMANCE TEST RECORD {Contd)

Tust Speelfieation Tested

Comditiup (s)

Muensured

Min Actunl Max

4. Phittie yespanse versus shnal
winplitude: 2 deprees maximum
phise ehappe fop 80-d13
minpiitude change i test
channel,

Measured nt 0 did on
3 dB senle,

60
ehnnge iy test elimpel
input powey

Tatnl Varintion =2’
l |

AT SECOND LIMITER
AG FIRST LIMITER
AB LOG CONVERTER

ABLY CURRENT SOURCE
ADJUST

AGR20 LOW LEVEL
AMPL ADJUST

A3 AMPL METERING

A4 PHASE REC B METER
AMPL

AG THIRD LIMITER B
6.6V PWR SUPPLY

A9 MIXER 8
INTEGRATOR

A0 REF AMPL B
PHASE SHIFTER

ABRS PHASE
CORRECTION

AIOCT PHASE-OFFSET
POLARITY BALANCE

A3RI4 HIGH LEVEL
AMPL ADJUST

A3RIZ ZERO S5ET

A3R28 METER ZERO SET
AZRI® LINEAR OFFSET

AMR2 PHASE ZERO SET
A4R9 PHASE CALIBRATION

Ad4RI4 PHASE METER
ZERQ JET

A4R33 GAIN ADJUST

Figure -3, Lucation of Alignment Captrols and Cirewit Board Assemblies

4-10
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FIGURE 4.4, ALIGNMENT PROCEDURE

EQUIPMENT SETUD:

NETWORK ANALYZER QSCILLOSCOPL
r " ;i"_:‘--_ - _______ﬂ it ke« b o B N st |
SIGNAL SOURCE l@=ea | '] l
) : .
0 000 O o jrv e ® uawn ‘e
. | L
0 o a0 Owa g u
T R
cart
HARNGNIC
" FREQUERCY
TRANSDUCER COHVERTER
e i Uy e eem
| | ’: I
| r__.c'-! TH>T
| i DIGITAL VOLTME TR
! J ] et v oy
| i ] — }
I (" Y LY — ] l
! ! .ﬁ--—-———-—a \ 6 o
; H
R, } " ——

* 0D Model B740A, BTAIA, BT42A, 8T43A, or BT46A. For nn BT41A, BT2A, or UT43A In reflection
mode, copneet i short to the UNKNQWN port,  For nn B746A, select Port A, 811 nnd connecet n
short to Port A,

PREPARATION:

Remove top covers from both Network Annlyzer and 8413A, Remove clhreuit board compartment
top cover [rom B413A before mstalling it into the hetwork Annlyzer. Conpuct vquipinent ns shown
in setup dingram,  Power level to the armonie Frequeney Cobverter REFERENCE input should
be approxtmately -20 dDm (Network Analyzer REFERENCE CHANNEL LEVEL moter at the high
end of the QPERATE region), Power lo the TEST input should be approximately =10 dBm,

1, Moter Movement Zoro Adjustmant

Cheek meter zero adjustment with Networic Analyzer power off,  To determine i the meter necds
ndjusting, observe the position of the peedle from direetly in front of the meter using mirror
seale to minimize parallnx exrror, If the needle Is at zero, do not adjust the mechanical zero
adjustment screw, If the meter requires ndjustmoent, perform the following steps,

n.  Rotate meter zero-pdjust serew (located just below the meter) clockwise until meter pointer is

to left of 0 nnd movipg to right toward 9. Stop pointer at 0, If pointer passes 0, repent
ndjugtimoent,

h, Rotate ndjust screw nhout 3 degrees counterclockwise to free it from meter suspensiop, I
pointer moves, repent steps noand b,

{Continued)

4-17
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FIGURE 4.4. ALIGNMENT PROCEDURE

2, Powor SBupply Voltage Chack

n, Turn on Networlt Analyzer and allow 30 minute warmp,

b,  Conneet Digital Voltmeter (DVM) to XA4 pin 8, DVM should indieate <20, 00 (10, 02) volts,
¢,  Comnect DVM to XA4 pin 12, DVM should indieate +20,00 (10, 02) volts,

NOTIS
If hoth of these indientions nre pot within tolerance trouble-
shoot the Network Amil zer,

d,  Cupneet DVM to BHI3A-ABTES, DVM should indiente «6, 5 20,2 volts (+6, 1 10, 2 Vde Tor
instruments with gerinl numhers T36-00130 and helow).
NOTF

If corpect voltnge is not obtained, troubleshoot the AR
Assembly using schematle number 4,

3, Phosa Offsot Polarity Switch Balance Adjustment

DEBCRIPTION:
The Input plase relntionship s adjusted to abtain n phase indieation on the most sensitive meter
i range, with zero phase offset,  ALOCT is ndjusied to balance the phnse shift when switching

between (+) and (=) zero phase offset,  Adjustment is correct when minipmm phase ehange
oveurs while switehing hetween (=) zero and (+) zero phase offset,

PROCEDURE:
n,  Set the Sighal Souree for single-[requency operntion,

b, Adjust the Network Analyzer to phase lock to the applied signal, nnd set the test ehanne) gnin
to zero dB,

c.  Contect DVM to the 8413A PHASE 10 MV/DEG output connector, Set the PHASE OFFSET to
zervo, and depress the PHABE 6 degree pushbutton,

d.  Adjust the Transducer REFERENCE PLANE EXTENEION for a phase meter ind:eation pear the
middle of the meter senle,

¢,  Bet the polarity switeh from (+) to (=) position severnl thiimes while adjusting ALOCT (Phase-Offset
Polurity Balance) for micamun phnse meter change, Then eheck the DVM rendings for ench
position,  The difference between DVM readings should not exceed 0,6 mV, I unable to obtain
less than 0.5 mV difference, troubleshoot the A10 Assembly using schematic pumber 1,
NOTE

Excessive meter nnd de gutput drift may be caused by
trouble in the ABQ1 cireuit,

(Continued)
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FIGURE 4.4, ALIGNMENT PROCEDURE

4, Toat Channol Phoso Adjustmont

DESCRIPTION:

The BAISA Input siganls are ndjusted for an in-phase relntionship,  The phase reference ehannel
sigont 15 shifted 180 degrees using the DIASE OFFSET cantrol, ABIG s adjusted to obtuin toe
proper phage Shift trough the phise test chaanel, ws Indivated by ereatie netion of the meter

peedle and by e polneity of the 10 MV /DEG outpol voltage changing from + to - at 180 degrees,

PROCEDURE:
n,  Obtdn in-phise sigeals to the B4 13A ns fullows:

(1) Cotmeet one oselloseope probe to BIIIA-AGTPL, and conneet the other vrobe to
UAI3A-AL0TIM,

(2} Adjust the Transducer REFERENCE PLANE EXTENSION and Network Annlyzer phase
vernler to abinin two sine waves on the Osellloseape exactly superimpased on one
anather, ‘This ndjusts tie referene and test ehannel Iaput shgnals for zero phase
differviee,  The Oscllloscope prolbe clectrdeal leppths must be equal; therefore, to
be sure probes give e -phase indieation, conneet buth probes to AYETPY. I the
two sinewnves are nol superimposed the probes aee ot malehed,

b, Deproess PHASE 10 depree pushbutton, and set the PHASE OFFSET swileh to 180 degrees,

e, Adjust ABRD {Phage Correction) for an ervatie meter indication, or so tat adjustment of
ABIG causes meter Indieation to ehange from one side to the other, ABRS I8 ndjusted
correctly when mecer indieation ehanges from ope side of zero to the ather (approximately
the same amount) whep the PHASE QFFBET polnrity |5 swhehed from « to -0 1 unhle to
adjust ABRE for the proper Indiention, troubleshuot the phinse seetion using the block diggram,

ROTE

Prablems in oladpine, correct indiendon eoan be eatsed by
AT Asrembly bandpass (ilter eing off Drequeney.

Cheek e bundpass (lter center [regueney as follows:

(1) Turn off Network Anulyzer power, remove the 8415A AG Assembly, and tuen on
. Netwark Amadyzer,

{2) Cunpeet a 276-kNz useillntor to ATTRI, and osellloseape measarement prabe to ATTRL

(3} Adjust the oseiliator vatput to obtain a 2 to 3V p-p signal on oseilloseope,  Vary the
oseitintar frequeney for maxbnum pmplitsde slgnal on oseilloseope,

(4)  Usiog ap clectronie counter set for perviad measurement, measure the period of the
oseillator output frequeney,  The peviod shauld he 3,06 psee, 0,03 psee, I pecessary,
select o value for ATCLL to abtain the correct center [requency,

{6) Discopneet the oseillator, turn off Network Analyzer power, instiall the AG Assembly,
and wen on the Network Annlyzer,

(Cuntinued)
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FIGURE 4.4, ALIGNMENT PROCEDURE

5. Recorder Ampliflor Zoro Sot and Phaso Calibration Adjustmont

DESCRINTION:

The BALIA fnput signnls were sot for an be-phase rettionship during the provious provedupe,
The PHASE OFFSET 15 set to zero and A2 65 ndjusted Top zevo reeordey nmphifjer anlput
voltnpre, A phase difference hetween the phnse deteetor It signals 15 obtained using the
DUASE QFFSET contral and the recorder amplifier min 18 ndjusted with AJRD to obtain e
de oulput voltage carpesponding to the phase difference gel by the PHASE OFPSET cantpal,
A and AARD iternets therefore, these controls are ndjusted for 0 compromise between
DVM indleatiuns,

PROCEDURLE:

me Het the BALIA DHASE OFFSET as follows and make fndieated adjustments.

PIIASE OFFSET DVM Indjeation Adjustment®
0 0(elymmv A2
+170 =1, 700 (:0, 015) volls AIIRD
~170 +1, 700 (:0,010) valts AMRD

*ihese conteols Iternets therefoge, recheek each stop
and nise pdpustiments ns neeessiry until the proper in-
diention ean he obtpiped for all three steps without any
frther ndjustment,

NOTL

I voltage limis caonnot be met, teoubleshoot the Recorder
Amplifier eirevit using sehemntie pumber 5, The most
probable eause of teouble is AOQY or ABQE (Jlow paln vr
high Jenkage),

6, 278-kHz IF Current Source Adjustmant

DESCRIPTION:

The curremt souree prealtel resonnnt tank chreuil s tuned to the input frequency by wdjusting
ABCO for maxtpmm mmplitede meter indiention,

PROCEDURE:
o Remove the B4L5A from the Network Analyzer, install eireuit hoard compartment cover, il
reinstall the B413A in the Network Analyzer,
b, Depress 84134 AMPLITUDE 30 dI3 pushbutton,

e, wdjust the Network Apalyzer (est chunnel gain and amplitude vernier controls to ablibn a
convenient indieation on the B413A meter (left side of seale),

d. Adjust ABCO (Current Swurce Adjust) for maximum positive meter indieation Gnovement
townrd +30),

NOTE
Two maximum meter indieations ean pormally be obtained -
select either one, (Continued)
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FIGURE 4.4, ALIGNMENT PROCEDURE

7, Amplitude Qu:iput {50 MV/DB) Adjustmaent

DESCRIPTION:

The Network Annlyzer test channel gain contral is used to vary the BEHIA Input signal Jevel over
n 60-d13 range: therefore, with the Network Annlyzer test channel guhy at 00 dI3, the 8413A input
signnl Tevel s set to 100 mV pep,  ABR12, AJRLA, nnd ABRZ0 are adjusted to obtniy the propey
B4 13A GO MV /DD output valtage for varions it signal fevels,  ASRIZ, AIRD, and AGIR20
iternets therefore, after adjustments are made al) indieations st he reeheeked,

PROCENDURSE:
h, Obtaln 100 mV penk-to-penk signl at mput to BIIA mmplitude channel ns follows:

(1) Bet Network Annlyzer test ehannel gain controls to 60 di3,
(2) Conneet Osellloscope yertienl put to Network Annlyzer vear«panel test chnnnel
output commeetor,

(8} Adjust the Network Analyzer test ehannel pain 1-dB step eantrol and nmplitude vernler
contral for 100 mV peak-to~peak indication on Osellinsenpe, These two controls ntlenmite
the stgnal applied to the Harmonie Frequeney Converter TEST port to plice the signnl
fevel In the required range,

b,  Conneet DVM to the 84 1BA AMPLITUDE 60 MV/DB connector,

¢, Set the Network Annlyzer test ehannel gadn tens control (at Jeft of number window) to the
followinge positions and make adjustments I necessary;

Test Chivmel Gain
Tens Control Adjustment On B413A PVYM Indfeation

3 (30 dB) AJRL2e 00 my

G (00 JdB3} AJRRLAe +1.600 (20, 040) V
6 (6O dl}) AGIZO* +1,000 (£0,025} V
4 010 dB) ABR20* +0, 600 (:0,010) V
2020 dD) ABIL20" -0, 500 {10, 010) V
1 (10d0) AGR20* -1,000 {10,025) ¥
¢ (0dn) ABRR20* -1.500 (:0,U40) V

* AIRILZ {Zero Set), ASRI (High Level Amp Adj, ), and ABR20 (Low Level Anip
Ady.) rl) interpet with each other; therefore, nfter adjustments are mnde all
indieations nust he rechecked,

NOTE

If unpble to obtan praper indientions recheck step 6 (278-
liz IF Current Source Adjustment), Then 3 proper indi-
cations are not obtained, troubleshoot the A3 d Ab
Assemblies using schemntie pumber 6,

(Continued)
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FIGURE 4.4, ALIGNMENT PROCEDURE

B8, Linoor 0-1 Volt Amplituda Qutput Adjustmont

NESCRIFTION:
The B413A bnput signnt level, set during the previous procedure, s vieried with the Network

Analyzor test chappel gubn control, The §-1 VOLT LINEAR outpat {s muopitored s AJRLE
18 ndjusted to set the ampliller gain

PROCEDUR .

&, Copnect DVM to B4 13A vene-panel 0-1 VOLT LIREAR copnector,

b, Adjust the Network Analyzer test chamsiel pain and ampiitade vernier contyols for i indiention
an e DVM of 1,00 : 0,001 V., Deerense the settinges on the test ehanpel gabn contirals by 20 did,
The DVM should hdiente 0,1V ¢ 0.0 V. I the indieation §s not within tolerimee, adjust AJR1D
{Linenr Jffset),  This adjustment affects e vntire range’ therefore, oheck both fndientions
ifter eneh ndjustment,

NOTE

If wable to ehtain proper indieations troubleshaot the Hawny
amplifier vsing sehemntic mupber 0,

8. Phaso Mator Zoro Adjustmant

DESCRIPTION:

The 10 MV/DEG output s set to zero yolls with the Network Anglyzer phnse vernier ubel
Teansducer REFERENCE PLANE EXTENSION, A4RI is adjusted to obtain o zero meter
indicution,

PROCEDURLE:

i, Connect DYM to B413A PHASE 10 MV /DEG conpectur,  Set PHASE OFFSET switeh to 2ero
and depress DHASE G degree pushbutton,

b, Adjust the Transdueer REFERENCE PLANE EXTENSION and Network Amalyzer phase
vernier for n DVM indiention of 02 0,2 mV.

e,  Adjust AR (Phase Meter Zero Set} for zero B313A meter indication, I zero meter
indieation enpnot be obtained, troubleshoot e meter pmphifier clrewst using sehematic
munber 6,

10, Moter Ampliiier Gain Adjustment

DESCRIPTION:
‘This procedure Is divided into two parts, phasce and amplitude,  The gain ndjustment. alfects all
ranges of both phage and amplitude and must be ndjusted for the best compromise.  In part one
the B413A DHASE QFFSET und Network Annlyzer phase vernler are used to set known input

voltnges at the meter amplifier, as indicated by the 10 MV/DEG output voltage, The nppproprinte
meter range 5 selected, and A4R33 15 ndjusted to ebtain the proper meter indleation,

(Continued)

4-22



Muodel B4 13A Boeetjon 1Y

FIGURE 4-4, ALIGNMENT PROCEDURE

Ib part two the Notwork Analyzer test ehamnel gain amd ampditude vernber nre usod to set known
Joput voltnges, as indieated by the 50 MY /DI output voltage,  The Meter Zoera 8ol (ATRZD) §s
ndjupted to set the meter to zero for n zer inpul voltuge from the pmplitude ehannel, The
Network Analyzer test channel gain is inerepsed, the approprinte meter range 15 selected, apel
AR s adjusted to obtadp the proper meter indieation, For copvenience the indientions s
given using the G-degre e nnd 30-d3 meter seales, regardloss of the range seleeted,

PROCEDUNRE, (Part One):
n. Conncel DYM o the B4 LA PHASE 10 MV DEG cannecloy,

by Check phase meter necuraey acearding to the following taible, ad adjust ARSS (Gain Adjust)
L5 HECLBELLY:

B4 13A Control Posithons

Adjust 34104 Phnse Vepnter Adjust AGJRIT* For BISA Meter Indieation

PIASE DHASY Fuor DVM Rending (Rend on &7 Motey Seale)
Range OFFsET
] 0 + 06O (10.001) V +0 212 smnl) seale division
6 v 10 ~0. 060 (:0.001) V -l "
1{i] - 10 0, 160 (10, 001) ¥ h "
18 + 20 =0, 160 (:0,001) ¥ -h "
1] + 60 =0, 600 (0, 001) V -0 "
ili] - bO +0.600 (10,001} ¥ b "
100 + G0 -0.4600 {10,001} V -2 "
150 +160 -1,600 (:0,001) V¥ -0 "
150 ~ 160 +1. 600 (10, 001) ¥V +h "

*AUIT METER GAIN adjustment affects nl) ranges and must be adjusted for best compromise,

PROCEDURE, {Part ‘Two):

¢, Comeet DVM to B413A AMPLITUDE 60 MV /DB comneetor, and ndjust Netwark Anlyzer
test chansel gain and amplitude vernier controls for DVM indieation of 0 ¢1, 0 mVY,

d. Depress B413A AMPLITUDE 3 a3 pushbutton and adjust A3128 (Meter Zero Set) for zero
nmplitude meter indieation,

e, Cheel nmplitude meter necurney necording to the following table, and adjust A4R33
S heceEENYY,

{(Continmu)

1-23




Soetian 1V

FIGURE 4.4, ALIGNMENT PROCEDURE

Mode) I I0A

Deprats Amplitude Metep Indiention
Iaeyentn Test Amplitaie (Rend aop =10 Meter Senlw)
Chinmel €inin Pushintion Adjust At
v 2B 3 +20 3L Divigion
-2 ] =20 53 Division
v 0 odB 10 27T 832 Diviilon
-0 dB 10 3T 3 DI tElon
il 3 +27 13 Division
=27 o Jo 27 0 Division

* Adjustient of ARES alfects both phade and nmplitude meter necwraey., 1960 s aujusied,

pewheel aceuraey of phase indientions,

ROT)

I0 meter eppror s exeesspre, recheek meter zero seiting
(steps eoand o), 3 both bow and high rapge nevureney eannal
be obtukned ehnge the value of ARIL ns follows:

Moter at high range (36 ¢ and 1807) rends less thn
it shoubkd,  Conpeet n 100K ohm, or leger, resistoar
i pnratlel with AR3IL I the total vadue of A4t
must be reduced below 3, 3K trosbleshaot the meter
nmplifier chreult using sehematie pmmber 6,

Meter ot high vange (30 40 ol 1807 ) vends grenter
than it shauld,  Replace AMIR3D with o higher value
resistoy shanted with o second reslstor to obtpin
tutpld resistanee of not more than 3,75K, 1 the total
vilue of A41E7L must be inereased phove 3, 70K
traubleshoat che “Seter Amplifier elpeutt using
sehemitie pamber b,
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SECTION V
REPLACEABLE PARTS

61, INTRODUGCTION,

6-2,  This section coptiing Information for ordering
replnecuhle parts,  Table 6-1 Hsts pnrts e alpha-
mimepienl order by reference designntlon npd gives
the deseription and B stock mmber Tor each prt,
Miscellaneous and epbinet parts not indexad by refep-
ehee designntion nre Hated ol the end of the table,
Talle 52 lists perts in nlpha=-pumerienl order of thepr
DP staek numb 0 and provides the following informn-
tion on eneh part:

. Deseription of the papt (see List of abipevintions
helow),

h, Typieal punulncturesr of the past in o flve-dipit
codey see st of punufacturers in Mable 6-3.

e, Monufneturoe's et nwher,

d. Totplguantity used inthe instrument (TQ ealuimn),

6.3, ORDERING INFORMATION,

Bed,  When ordering o replocement ot Listed in
Tolle H-1:

i, Quote the Hewlett-Poclard stack number for U
et

b, Addyess the oeder op dngquiry to Hie peapensl
Bewlett=Meknrd sales and serviee offies Hsted at the
e af this mnpual,

6-0. 'Toorder g pupl pot Jsted in Table b-1:

o, Give a coppplete dege ription of the et e lud g
its funetion amd Jovatjon,

Iy, Give the strament model pumber and complets
serinl number,

v, Address the opder or guiry to e peprest
HowlettePackord sales and serviee offico,

NEELNERCE DESRIRA TUNE

anreimhly ¥ lume

] . jlur K. = ey Il v phat e, pltsns e, abe
nr s latlery c = hegraled coipvull 4] o traneletur Vit S wnlbage tegulatar
cC « vaparcilur 3 = Jark n L SO TY TS W vabje
cp T eodpler 3 » relay nr + thermisior % [
Ch - dhdr b RN B 3 3 s pwiirh ¥ veyral
nt. = delay e | = L ppeaker T « branslormer P tannl cavily,
ns o device signaling tamph M + peter ™m o berimdinad oard ek
K + mitee electiinde part 11,3 = mlepophone T » leal paial
ANNIEVIATIONS
A = amperes H « henrics Ko + napmally vpen e} Fack ity
AFC = aulnmalie fregurney contrnl Hhw s haplware Kiv) = hepalive prisitive fern [ Jusat - pcd i majua) ¢
AMPL = amplitier HEX = heaagonal e lemsperalyee Hwy FeRvEse wnphlig
114} = MRrury coellichentl ollage

NFQ < heal freguency oactllator i1 = houkte) KI'K © o egalive . pueptive- . i
HF cy - ::rr uin copper [P « herie Hegal e :;'ll‘t ::‘;‘:;""‘
Nt = Ditder head . . . KHEIE = gl revnmnendid bor ' i
np « bandpass ::’-”“ :'.'.'.m-““"“‘h feeiy Ihebt Pephacv it H i - eehoium

. 0 pregnaled - sl YT
s - braes ] < ecandereen) WA - il prparalily E)-Ap 0N . !
HWD = backwapl wave ereillaing IKCY. o meluleta) yeplavepbie § : ::I'llllll|||.|“h e Ik
CCW  w coualer-eluchwiee 1] . e ' v
CER - nrnml,r hoeke) :R:‘ . ::I'ftl:!all et ann T apder by deseripia E%l :{::l:r
CMO = cabliel mount unly ol = vl had Mg rpEing
mﬁr » cneltieient K « Kilo ~ 1000 o © mhte DL Py 1l
[y ¢] " ERmmon s v rba e Ml
COMP = componttion LIt = Jeft hand ':_ « pwak :"l r||:::'lnu.: '
COMPL « complete LN = Jjvar taper it ©primbed epva F11 © M)
CORN  « rconmeeinr LR WASIL = uek warher " = pieotarads B0
cp « radmium plate LARS « tugarithnle taper ) ) tarmts , IA tanialum
CAT = cathedde-ray lube (U = law pass hilter :'::IHIM . 'I"t!‘;;l'Illl:::‘ RLTIT ]'clu.l :mn-l delny
cW o ehichwise s . Gl oy

. . \3 YETREE ¥ [\ ) g
DEPC o ddepostted casbon ::"_” : “"_""" I:!% 1 “}p . :,.,::‘"2“._nr:“:u-l::p ::” ::::I.::::m
i = e MET FEM » ::::-fu m Pamtiye Tl lregiey
LK . wle I : ) . ro ~ partof FiIm Iesmmey
ELECT = wlectrolybic METOX = melallie uxde R oy
ENCAD = unramu{alrd MER v mahulaclurer l’l)t.\_ o pulyrlyreae w1 trsehing wave bl
EXT = wexlernal Mz < mega herly PORC e goreelain v a1
MINAT =« ministure b * gurilhunie)

¥ = larpids MOM . mmmeniary POT © patentinpicicr VAR varahile
1] » flak headt MG y P o peak-tos ek ViRw de wnrhing afte
- * impiilhg
FIL L = Hilisder heait MY . My lart T - et W "
FXn * ford ¥ vy v ek workig voltage W . ::"'h
G * Riga (109 N = ot RECT  « reetitier Wiy wOEhliy e
ak = Repnanium N » pormatly cloped K » i Ipvqueiey yollage
(119 = plans KE 4 o e + pagnd bead ar ww Y T YR ]
g = gromdied) NI B = hieke) plate Fhght hand W © without
oripd-I3

M < mechanieal pait Yy v uugh, e, pron




buetiun V

Table b1, Referonee Deslgnation Indey

Maduo) 84 13 A

|]|},'.’J";,'",’l't‘|‘:,'fl $: et No, Dusuriplion # Nuoln
Al QU4 3-6ci0 ARITEH ASSY:RANGLE FUNCTION
ALA) QA 3=-6024 BOAIRD ASSY ERANGE
ALALIR) Qovn-3let REFXD KRET FLH 3Le0K 1% L/ 0W
ALALRR 0L910=-3nk2 REFXD HEY FLK 176K DK LY L 2EW
ALALRD 0T 71-043% REFXGD KET FLM 0.BkK UNN L3 LW
ALALRA auh~3452 REFRD HBET FLM LATK TIHH L% L/ EW
ALALIG QIL7-0n2) REFXD HET FLH 8325 UHK LX 1/8KW
ALAIRG 0s9Nn-313¢ REFXD HET FLH LT.0K UK LX) /0K
ALALRT Gonl-p242 REFXY MET FLN LTOK DHK L2 1/EW
ALALRN 016704817 REFXD KET FLN 12EK ONHM LY L/EW
AlLAlig urst-04abt REFXD BET FLK 500K ONN 1 X L20k
ALALRLO goi-31al REEXD MET FLM 30.3K 13 L/0K
ALALRY) 075 1-02¢CL REFXD HET FLH Ho02K DM L X L/BW
ALALRLR Q767-04k0 ReFXD P.T FLH bLloIK OHM LX L/7BW
ALALRLD On'ti=~34ht REFXD HET FLK 303 0K LY L/1h
ALALR)A 0A90=-315C REFXEY HEY FLH 2.37K DHM LX )L/0W
ALALS) g -0952 SHITCHEPUSHBUTTUNIT)
AR Qi413-6009 SKITCH ASSYSPHASE UFFSET
A1t Qnyn-5421 ReFXD FLK 2.003K K D,1% L/kw
ARit2 Govi-hho5 REFED HET FLH 8605 DNN LX L/EW
AZR] 06940=-54bE REFXD FLH 7.7A2K UNK 13 L/70W
A2ii4 0b98-5441 REFXD FLK b,ToAK N LY L /20N
AR5 06Fh-b4Lt REFXD BEY FLH 5700 OHH LX L/BW
A2RE 0H90-54L5 REFXD FoM 4.T25K UMK 1% L /6%
AZRT (L LT Y REFXD MET FLM 3790 ONK LT L/E6W
AZRD 069 8=-5483 REFXD KET FLH 2606 UHH 0.5% L/0NW
AZRD Qoi-%4tL2 REFRD HET FLH 20605 DN 0.5% JAoK
AZR10 0698~ 5466 REFXD MET FLM 12338 01K 0.5% 20k
AZ251 3lo0=-201¢ SHITCHERDTARY
AZh2 NSR PART QF S)
Ad an4l3-6025 BUARD ASSYEAMPL HETERING
REPLACERINT PART # 0N4L3-06030
MATCHED PALR INCLUDES A4 A55Y
AlC) 0ln0-221E CIFXD HICA 1000 PF bX
AlC?2 0L79-00410 CeFXD NY L04T UF LOX 200VDLCW
A3C) QL70-0040 CEFXD MY ,047 UF 10X 200VDCW
AR 190L-002% OIODEXSILICON LQOHA/LY
AL L 9140-0137 COIL/CHOKE 1000 UK 5%
A301 1053-00C% WSl oPNp

5-2
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Table 6-1, Refoyrence Desippntion ndex  {(Conta)

Leetjan V

Relurencn
Duﬁgnmhm

s Part N,

Dusaription o

Nuln

A302
A3Q3
AJQd4
A3Qb
A3Q6

Al

A3
A3gy
Alulo

AR

AJR2
A3
AJRA
ARG
ARG

AJRT
AJRD
A3R%
AIRLG
ALY

ASRLP
AJiR13
AIRLA
AJRLG
ARLG

AIRLT
AJRLY
A3RLD
A3R2Q
AIR2L

AMIZ2
AJRZ2 D
AIRZ2A
AIR2H
AIR2eL

ADRZT
Atz
AR 29
AJR3U
AdR3L

AR 32
A3R33
AJR3A

A

L53=-000%
Lhsb=0041
I854-0071

051

1353-0020

1853~0020

LB55-00E4

L54=-06T}

10513-002C ars|
L% 3-0020

0u9n-31b5 REEXD
ash-3151 REF XD
On9li-3Ane REF XD
075 1=-0h12 RIFXD
0157-041¢ ReEXD
0757-021% REEXD
a6~y a6l REF XU
06%1-3) 55 REEXD
0nYi-34L72 REFXD
Quill-)78C ' ReF XN
GI57-04¢c2 REFXD
2100-22% REVAR
0151-020% REFEXD
2100-176C Nt VAR
0u9N-3 [ 54 MEEXD
9797-0h )t BEEXD
ABIB=-3453 REFXD
OnY - 315D REFXD
2100~) 756 REVAR
a757-02 1% REFXD
QL9 B=-3037 REFXD
0658-3152 REFXD
06+31 51 " REFXD
0751-01%% REEXD
n157-6159 HEFXD
00983122 REExD
obYil~3 158 REF XD
2100-175% R8 VAR
06553 YE R FXD
06963440 REFXD
0TH71-041% REF XD
0690-24%3 ReE XD
0b41~3452 REFXD
0157-045E . REFXD
i

an413-5026 # 1ARD

PHT

QrS5l UUAL FET N-CHAN

QS1 NPRESELECTED FROM 2N3T04)
Or50 PNPLSELLCTED FROR 2N 3704)
QES) PNPLSELECYED FRUN 2R3ITOZ2)

QIFLTLNAYCHED PALR)

MATCHED TO A4U4 REPL AS A RAIR
0153 NPNUSELTCTED FRUM 2N3T704)
PNPISELSCYED FFRON 2N370¢)}
UrS) PNPISELLCTED FAOK 2N3T02)

MET FLM 261K OHH LY L/EW

MET FLK 190K 1% L/ UM

HET FLN 303 OHH 12 L/dk
HET FLH SL1 LMM 1T )1/0W
HET FLH GLL IR LY L/ 8k
RET FLK L3.3K UMK L3 L/6W

HET FLH J8.3K L% 1/8W

HET FLH 261K UHH L% L/0W
HET FLM L4TK UHK LX L/BW
WW LK UHH 5,0% [/4W

HET FLK B2.bK 1% L/ 0K

FACTORY SELECTED PARY

WY 250K UKW 203 LIN J/ 4k
MEY FLH L3,3K UHN IX L/6W
WW BK UHH LOX LIN 1/2H
HET FLN 4.22K UNH L% L/UW
HET FLH 511 DHN LT L/ 0k

HET FLA 196K ODHM 1T L/Ek
RET FLH 340K IX L/ 0w

MW 200 OHM LOL LIN L/ 2k
MET FLH 1,2)0K UHH LT L/EK
MET FLN 261 UHM

MET FLM 3,40K 1% 1/ UW

MET FLN L9.0K L% L/ 0W

HET FLM 21,55 UHM LY L/iM
MET FLHW 21.5K UM L% L70W
HET FLH 261 UHM

MET FLM 23.7K UHK LT L/8W
WH 2K 01N LO% LIN L/2W
HET FLM 23.7K QN L L/0W
MET FLK 196 UHN L% /0K
KET FLH 681 UHH LY 1/8k

HET FLM L6k UHH LT L/EW
HET FLM L4TK UHM 1X 1 /ibk
MET FLB H1.LK UHN LX 1/6W

AS5Y"PHASE REC. L HKETER ARPL.

KEPLACEMUNT PARY & O0B4LI-003C
MATLHED PALR INCLUDES A3 ASSY

# Bee intruduction to this sectioa for ordering Information
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Table b=1,  Neference Dusignation Index  (Contd)

I}L‘;{;{{,‘,‘,’fﬁ,‘:‘ } Part No, Duscelptlon ¢ Nuti
AL} 0In0-0153 CEEXD MY 0,001 UF 0L 200VDCH
ABL 2 0170~004¢ Cer Xl Y LOAT UF 10T 200VDCH
A4E D GLEELT] GREXD ELECT 1.0 UE 10X 35VDGh
AER ) 1901-902% DLUDLESILICON LOUMAZLY
ARG 2 1901-007% DIUNEESILICON LOONAZ LY
Ang) La54=007) ULl NPNISLLECTED FRUM 2N231G4)
A0 2 L0 A=00) 4 0153 NPNISIHELAR T 2N2060)
Anuld 1% 3-002C Q:51 PNPLSLLECTLED FRDM 2N3700)
A4OA IN55-00E4 QEFETLMATCHED PAIRY

HATCHED TU A3UT,RCPL AS A PAIR
ARUS LBbb=0047 Q51 DUAL FLT N-GHAN
AsUn Lsn=-0071 Ot5) NPRISELECTED FROM 2N3704)
AnQ? LNG4~-007) Ors) NPHISELECTED FRUN 2N3704)
AnQU LAk 3-0020 LSl PNPISCLECTED FRON 2N370Z)
Anlt) 07h =04k ) ReEXD HET FLA LL.OK UMK L% 178K

i

AuH D 2100=115% NEVAR WW 2K OUM 10X LIN §/2W
A4 DINT-AHLR WEFXD NET FLM LOOK LT L/0W
Aditn o8- 60 ReEXD HET FLK 3L.6K L3 L/ UW
A4lth oevn=3160 REFXD RET FLH 31.6K LX L/ 0W
A4R S 0r61-0441 WEEXD HET FLB 16, 2K OHN 3 X L/8K
AGRT | ow9a-31%? REUEXD MET FLH 3,40K 1% L/ bW
A4RE nevl~3)ET BEEXD BET FLR 19.6K LT L/
AsRS 2106-175% AYVAR WM 2K UMM L10% LIN L/2W
A4IRLD 015 7-043E WEEXD HET FLH 5. 00K LX b/ 6W
AL 0nP-0288 REFXD MET FLM LK UHN LS 1 /0N
Anultl2 obN-31%2 REEXD MET FLH 3.h0K 1X 1/0MW
At 13 Q69=3)58 KIFXN HET FLM 23,75 UHH L% L/0W
AR LA 2100-1T%5 REVAR HW 2K UMM 10T LIN L/2W
ARRY% 0n9N~33 58 REEXD MET FLM 23.7K UHN L3 L/UK
A4R1D 0757-04L5 RIEXIF HET FLM 60Y UHH LY L/8W
AMRLT ! 6757-04L% REFXD MET FLM L62 UHK 1T 1/0%
AGRLB 06y 0-34E2 REFXD HET FLH 196K UMM L% L/ZEM
AeRYY anyR-34hH2 . REEXD MET FLM 147K UNK 1% L/EW
AGR 20 015 T~0A5E REFXD HET FLM HL. 0K OHM LT L/UW
AyR 21 0157=0441 REEXD MET FLM Lo,2K OHM L3S L/0NW
ABR22 0ryn-.151 REEXD NET FLM L9.6K L% 1, UK
A4R23 0157-0441 REFXD HET FLM Loe2K OHN LR L70KW
AR 25 0698-3431 REEXD BET FLM 133 UHH L% L/ Gk
AGR 25 0698-3431 REEXD MET FLM 133 OHM 11X 1/6k
AHR2L 0757-04k2 RIEXD MET FLH 75,0K OHH LY L/UNW
AsR27 0757-0285 REFEXD HET FIY L3.3K OHM LY L/OW
AMR21 07157-0216 REFXD HET FLH L.T8K D3tH L3 L/0M
A4R29 0757-02E¢ REFXD HET FLH LK OHN L% ) /0W
ARR30 0757-0442 REFXD MET FLM 10.0% L% )L/ 0W

# Bee imeoduction to Whis sucion Tor ordaring information
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Model 4184

Table -1, Reference Designntion index {Coptil)

Bectjon ¥

Ralerunon

Daslynntjon  art No, Duseeipton # Nuta
A4lL3) Qayi=-31482 REFXD MET FLH d.4ln L% L7 0K
A4RR32 QLili=3445 REFXD HET FLH 3485 OHH )X 1/t
Aqliay 2100-)1 757 REVAR Wi 500 OHH LOX LN L2k
AR IA Q157=-0942n0 REEXD MET FLN T50 QWM LY L20W
Al 004) 3=-p0C1 BUOARD ASSYLLOG CONVLATER RURRENY SDUNC £
ABC ) aLs0-90%8 CEFXD CEX 0,05 UF #H00-20% LocvoLw
ASC 2 alin~02%1 CEFXD ELECT 1.0 UF 10X 35VDCH
ABLC ) Ql50~00%8 CIFXD CER 0.05 UF +430~20X 100YDEW
ASLA oln-n29) CIFXD ELECT 1.0 UF JOX 3bVDEW
ASLH Ql60=-0121 CEFXD CER 0.1 UF +00-20% S50VECH
AbGo 0150-00%2 CEFXD GER 0,00 UF sBp-2"% LOCVDELN
ABLT N150~-012) CEFXD CER Q.0 UF #H0-20% SOVECK
ABL Y Q150-005¢ CIFXD CER D05 UF +0-20% locvicw
ASCY ol2i~alos CeVAR CER 9-3% PF NPOD
ASCLO Qlon=-228) CEFXD CER L5 ¢ bX BOOVOCW
ABCL) 0l40~0025% CLEXD HICA 200 pPF X

FACTURY SELECTED PART
ASCL2 a1%0-00%54 CHEXD CEX 0.05 UF +80-20% LO0VDCH
ASC ). 01B0-0251 COFXD ELECT 1.0 UF LOT 35VDLk
ASGC LA 0i150-00Y¢ CFXD CER 0,05 UF »i0-20% LocypCk
ABCLS oL50-012} CEFXD Lk 0. Ul +B0-20% SOVELW
ASC Lo Dlad=-)le} CEFXD HY 0,01 UF 10X 200VDCk
ASCRY YNoL-00 2y DLODE S LLICON 200KA BOKY
ASCR 2 190300 3% DIODERSEILICUN 200HA 50WY
ASLL 9LA0-0210 COLLSFXD REE 100 YN b
ASL 2 L40-0210 COILEFXD KF 100 UM BY
Abi.3 2100-28EL COlL/CHOKE lOoouit bX
ABOL lnb4-0071) QE51 NPNESELECTED FRUN 2N3704)
A5Q2 is3-9020 QL] PNPESELECTED FRODN 2N3T0Z)
A5Q3 Li54-0045 QI 51 NPN
ABQ4 L854-0045 QrS1 NPN
A5R1 ar5T~-020¢ REFXD MET FLM LK OHN L% ) /8N
Abi2 0T57T=-0n4 3 REFXD MET FLM 10.0K 1% L/70W
ABR3 OI67~-0kA2 REFXD HETY FLM L0,0K 1Y L, oW
A5ik4 0T57-08¢C1L REFXD MET ®I M luu und )% L/ 0N
ABRSB GI51-027% REFKD HET FLM 3.16K OHN L X L/
AGRG 016 7-043¢6 REFXD MET FLM S5.11K 1% 170w
ABRT AT 1-040} REFXD HLT FLH 100 DNM LX L/BK
ASIN 0TLYI=-04C2 REFXD KEY FLM 11O DHK LX L/8K
ASRY OT571-0442 PIFXD KET FLH L0,0K 1T L/6w
ABRLOD 06%0=-0005 REFXD HET FLN 2.00K OMH 1 X L/0W
ABRLL OTH 1-0421E REFXD HET FLM 5, 11K LX 17 0W

# Sue Inteaductfun 1o this suction for vrdering Information
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Tuble -1, Heferenee Degignation Index  (Cuntd)

n‘m ;;f,',’.'l'ﬁ;:‘ 5 Purt N, Duscripling # Nisu
AR 2 A IENRR A REFXD MET FLM 1ao7K OUN EX ) 2B
ABILE S 0r57-0423F REEXD HEY FLH S, 00K LY )/ 0N
AbILL A uwih7T-040% REEXD HET FLH Ln2 UM LY L0k
ARG OMmrI-ontLi REEXH HEY FLH 150 UMK 1T L/ 2k
ASIL N 0MiT1-040% REl-XD HEY FLH 162 R LS L7 0w
Abit L anYii=11%0 REFRD HET FLN L4, TK UNK )% L /uW
ABRLG OIGT-0h3E ReEXD BET FLH 501K L2 1/ He
AGRLY auyn-3441 ReFx) MET FLH 207 K LY L/0w
Abl20 2la0-17182 B VAR WW 20K DHH LO% LIN L/2%
ABiL2) QbLllh-n]hE REFXD GUHP 5,0 HEGUHM 53 1/2k
ABR22 orer-0401 RiEXD MET FLH 10D UHH LT L2k
At QAL 3=-6004 BOARD ASSYRFIRLTY LINITER
Aot n1%0-04a%¢ CrRRD CER G,0h W +B0-20% LOCVULK
AbLG 2 aluu-01 21 CEIXD CER Q,) OF »80-20% HOVECHW
Ant 3 0lnh0=-23C1 CEFXD HICA 4T PF X
AnLh g150~-02%) CEFRD ELECT 1.0 WUF LOX 35VDEW
AbLs 01%0-01#1) CeFXD CER Qul UF +80-20% S5QVLCH
AGLH 160-00%5¢ CEFXD CER 0,0% UF #0-20% LOCYDLW
AbCY 0leg-025) CYFXD ELECT 1.0 Ul 103 35VIEh
AnLH 01h0-n}121 CEFXD CER 0.3 UF +0D-20% SOVECH
ALY 01450-00%¢t CEFXD CER 0,00 UF +00-20% LOIVDCH
Ant 10 0150~-00%¢ CEFXD CER 0.0% UF pB0-20% 1OCYDCW
AbU} L5 4-007) QES) NPNIUSELECTED FRUM 2N3T04)
ABLZ LNk 3-0020 QeSL PNPISELECTED FRUM 2N3T0Z)
AnO3 LG A~000% QE5l NPN
AbQA Lib4=-000% Qrs5) NPN
ADLY 1854-007) Q51 NPNISELECYED FROM 2N3104)
AbRL 0r57-043 ¢t REFXD MEY FLK BLL UMM LT L/ 8k
LINY] Q15 7-0442 REeFED BET FEH 10.0K LX L/ BW
Abit3 0br-02¢L REFXD MET FLK 5,025 DN LY 1 /0K
A4 Ongn-3151 REFXD HET FLH 3.83K 1% L/ 0w
ADRY QaYl=-3440 REEXD MET FLM 196 UHH 1% L/GW
Ablly arsT-0a4a1 REFXD MET FLH LOO UHR 1T L/70h
AbRT Oa%-00n2 REFXD MET FLM L.90K OHH LX )L/0W
AR arh1-020c¢ BEFXD HET FLRA 5,02K UHR L X L70K
ALRY On9i-315%3 REFXD HET FLH 3.03K LX L/ 6H
AbRLO Or51-043E REFKD HET FLH b LIK LT L/ 0K
AGILL 0bLi-3) 566 REEXD HET FLH L4.TK DN LT b/0W
ABRL2 Q15 T~Qan REFXD BET FLM 10.0K LI L/ UKW
AGil )13 DpYi-0013 REFRD MET FLH 1.90K Q1K LX L/8NW
ABR A Qr67-0430 RIFEXD BET FLH S+10K 1T L/ bW
ABRLS 064 8~3) 60 REFXD BEY FLM LA.TK OHK LY L/0W
AbR Lo e ii-JAn0 REFXD HET FLR 190 (K LY L/Bk
ABRLT Q69 8-344C REFXD MET FLH L96 OHM LE L/0%

ABR 1D 0757-0280 MEFXD MET FLM LK GHH 1% L/0W
AbIRLLY 0757=043E REFXD HET FLM 5,101k 1% 1/ 0W
Aal 240 0oYB-3L5¢ REFXD MEY FLM LA4.TK QM LX L/0KW

- Buow intenduction to this seetlon For ardering infarmatlon
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Table §-3, Referance Dosignation Indax  (Contid)

Heetjon V

n'f.'l ;;!:‘l'l’l'lli‘l:)‘!ll s an No, Duseription # Nun

r

a2l nnr=-94ln RErERD RET FLR SLL DK LY L/7BR

ALl 2P DL =001 3 REFXD MET FLM Lo90K UMM 1 X L /74w

AT 0hid L I-64005 BUARD ASAY ESECHND LIMITER

AlCL A1 50-00%¢ CiFXD CER DW0% U o80-20% JOCVDLW

ATC2 OLG0-t CEFXD CER 0,05 UF +80-20% LOCYDEW

ATLY 0L CiFEXD CER 0,05 UF +B0-20% LOLUYDLW

ATCAH (N LT ¢ A T CeFxD CER 0.0b UF +130-20% LQCYDEW

AlEh 0i50-n05t CIFXD CER 0,05 UF #J0-20% LOCYDLW

ATLD aLsg-01 04 CIFXD MICA 0200 PF 12 LOUVOCH

ATLY [P U LN LT CERFXD CEIV 0.0 U #B0-20T LOCYDLKW

ATCH OLhd-0121 CeEXRD CER D) UF #B0-29T SQVLLN

ATCY DirGa-i2l CEFXD CER 0,1 UE #80=-20% BOVECW

ATC)O 0lo0=-3018 GEFXD CER ATO 1F b 200VICW

ATCLL CEEXD NURINAL VALULS FRODN 20C-510 PF

ATLL 9100~-220% INDUCTOIREI T L0 Ul 1Y

ATQL L3%4-00CY Qt 51 NPN

A70Qp Lb4a=-000% Q51 NPH

ATQD 1iba~-00 1) DESE NPNESELLGTED FROM 2ZNATOA)

ATQA Linas=-0072 QS NPNUSELECTED FRUN 2N 2867

ATUL5 L54-0072 Q51 NPNESELECTLD FRUM 2N2057)

AL 0 7T-043E u:ﬁxu HEY FLM B, 00K L% L/ 0H

AHt2 T E A ReFXD HET FLM LasTK UHB LY L70W

ATi3 06Y15~00R2 REFXD KRET FLH Ls96K DHH LY /2NN

ATits DI5T=0h42 REEAD HET FLM L0.OK LX [/ 6w

ATRS A7T57-0423E REFXD HET FLW 5.0LK LX L/ bW

AT anN~31LEe REFXD HET FLM L4.TK UHH L X L/0W

ATRT DIbT=-041320 REFXD NET FLH B2 )LK LY L/ BW

ARG nhHgi=-3L 58 REFXD HET FLH L4.7K UM 1 X L/6KW

ATRY 09 l=-00n2 REFXD MET FLM La96K UHM LZ )L/UNW

ATIRLO Or51=-043E REEXD HET FLH b, LUK 1T L/ 6N

ATIRREL 06503156 REFXD HET FLM LA TK HUHN L X L/0W

ATIRL2 015 T~0h/42 REFXD BET FLH LOWOK )% L/48w

ATRLY Qoyh-0063 REFXD MET FLM Logak OHN LX L /0N

AT 14 0157T=-0438 REFXD MET FLH %Y1K 1% L/ 6W

AIRLS Do9B-3]) 54 REFXD BET FLH LAIK ONHMN LY L/OW

ATR1b 0157-0194 REEXD BET ELM L. DHN LX L2 EW

ATRLT 0&93-3%#0 REFXD MET FLR L9s UHM LX L/Uk

AT Y Unyti- Ak ReFXD HET FLR 196 UHM 13 L/8w

ATRLY ar8T-041¢ REFXD MET FLM 511 OOUH 1% L/0k

ATZ) Y1 Tu~08h7 BEADSHAGHNET IC SHEELDING

ATl2 Y1Ja-08h} BEADIHAGNET IC SHIELDING

Al 0i413-60CH BOARD ASSYETHIRD LINITER & 5.1 VP

7 Suw inteaduction to Whls sectfon Tor ordenng iformation
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f ' Table he1, Reference Dusipnation Index  (Contd)
I}E;!Ii ;;lrl'll!?lt:;h fr. Part No, Dusurlion # Nole
AlL ) glh-00%E CIEXD CER UL,05 UF +B0-20% LOCVOLY
AL 2 0lh0=2204 CeExD NIGA Y00 P LX
A D 01%0-0121 CEEXD GER 0,) UF +00-20% 50VCEW
ARCAH niua-nl2l CEEXD CLR 0.0 UF #H0-20% SOVEEW
AHGCH 0lnd-2 20k CeEXy NIGA £20 1 bX
Alit,n gihu~0124 CEFEXD CEN Q.1 UF +80=-20% SOVECK
ALG T 0150~-012) CeExD CER 0.1 UF +80=-2Q% S50VCEW
ABGH ai»0-0052 Celxh GCER 0,050 UF +80-20% LOCYDLW
ABLY 0lH0-005¢ LIFXD GLER 0,05 UF #50-20% LOCVDOW
AlQ) LyuA=-00 1) QESE NPNISELECTER FRON 2N3T04)
A2 I3ha=-0ull Q50 NPNUSLLECYED FRUN 2NITOA)
Alind Lnha-0010) G50 NPNUSLLECTED FROM 2N3T04)
ABQA 1354-007}% UES) NPNESLLEGTED FRUN 2ZN3TO0A)
ALY LR TN B UeST NPNLSELECTED FRUOM 2N3TO4)
ABQO Ir64=-0N011 Qrst NPNESELECTED FRUH 2N310%)
Anoz L354~001) Ut5) NENESELECTER FRON 2N3T04)
AR Qrsr-0420 WEF XD HET FLM S.13K 1% L/ uM
AN Z WP RERTY 2 REFXD HEY FLH 176 OHM LX L/8k
AR NHYB-344C ReFXD HEY FLH 90 OHM 1X L/Gk
Aila 0b9R~-00ES REFXD BET FLM 2,00K M LX L7UNW
ARG 2100-17T%% REVAR WW 2K N LOX LIN L/2W
ABILY AtbT~-0217 REFXD HET FLH Lo33K OHM LX L/0W
MRT nagi=-3115%9 REFXD MLT FLM 2040k DNHM LY L/HW
AnRa 0h98=-3155% REFXD MET FLM 20.0K UHM LY Ls0W
AlRY OTHT-0442 WEEXD MET FLM L1.0K UK LX L28kW
At 1O 079 7T-0430 REFXD HET FLM b. LK 12 L/ 06W
AltY) OthilI-04K1Y REFXD MET FLR o8Bl UHH LX 1/0k
ABRY 2 OrH I-Q2 1k REFXD MET FLN L.TUK DM LX) /0N
AliRY 3 01571-024¢ FEFXD HET FLM LR DHH L% LZ20W
AIRLA 06 =-3)15% REERD HET FLM 26.1K OHM 1% L/OW
ABRLS 016 7T-044H3 REFXD HET FLH L1.0K OHH LX L/0W
AR LG oay-313e REFXD MET FLH LT.UK UMM LX 170K
ABKLT 0hT~02480 REEFXD BET FLM 9,09K UHH LY L/ENW
AL 15 T-044E REFXD MET FLH LH.2R UK LY L/OW
ABRLY 0LYL-32749 WEFEXD HET FLH 4990 UHN L% L/EW
ABIL20 Q- 3n04 REFXD HET FLM 303 OHK LT 1/2hk
AlNR2) 0tH71-0A02 REFXD MET FLM 121 OHM 1X L/8K
AR22 oTh7T-041¢ REFXD MET FLM 5101 DHN LX L/8k
AY U4 L3~-60CT BOARD ASSYCHIXER L ENTEGRATUR
AL} 0150-0121 CEFXD CER Q,1 UF +860-20% 50VLCCH
AvC 2 g1650-0121 CEFXD CER 0.) UF #20-20% B0VLCCW
ASC 3 0140-020% CLFEXD MICA B.O PF LOX
ABL A oL50-0)21 GEFXD GER CGol UF #00-20% S0VECK
AYCH 0150-0121 CeFxXD CER 0.1 UF +00-20% 50VLCW
# Bue Introduction 1o this section for ardering Informntion
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Table 5=1, Referenee Designntion Index  (Contd)

1}},‘; Ef,‘f,‘l‘ﬁm 8 Part N, Dascripthon # Nntn
ASCH nLs0-01) ErEXD CER 0.1 UF #0-208 S50VICH
A9CT 01ho-0i2} CIFXD CER 0,1 UF #U0=20% BOVECH
ALY 0L40-02C% C3FXD KICA 4.0 PFr LOX
AYLY nisg-0l2} CIFXD GEN 0.1 UF +00-20% BOVLCH
A9LLO gLh0-012} CEEXD CER 0.1 UF +00-20% BOVLLH
ACEL 0LA0-020% CEEXN KIGA 5.0 PF 10%

A9G L2 Q)a0Q=-02CH% GCEEXD MICA B.0 PF LOR

ASC1 3~ NUT ASSIGHNED

AL LA NIT ASSIGNEL

ASCLE ¢leg-2224 CiEXD KICA 2000 PF 5% 300VDCW
ABCLD 01%50~0121 CLEXD CER 0.1 UF #H0~20% SOVLCH
ALL?Y 0in0-042} CLEXD LER Q.1 UF #+A0-20% SOVLECH
AJCR) oi-0115 DIDDESISILICON LoRY

ASLR2 mol-ot s DIODESSILICUN LbWY

ALR3 1901-01 1% DIVOLESTLECON LYRKY

AL RA Loi-017% DIOBESSELEGUN LUWY

A9L Y 9140-0111 COIL/ZCHUKLE 1QUO UM 5%

ASL 2 J140-00"'M COLLEFRD RF: QebliUN

ASL D 9L40-0) 17 COIL/CHUKE loon Ul 5%

A9L4 9140-0094 COLLEEXD RFE 0,68UN

A9L B 2k40-013] COLLLEXD RF 1D KN

AUl Liba=-007) 0:5] NENUSELEGTED FRUR 2K3704)
AvG2 Lih4-0019 Q5] NPNISELECYER FROR 2N 2345}
A903 1354-00)% Q51 NPNESELECTED FRUW 2N238%)
A9 04 LN54A=-00CH Qrs5t NP

AYQ5 10%4-0005 Qrsl NPN

A9UG 1354=001% Ot51 NPNISELLCTED FRUH 2N 2)69)
AgQ7 o54-001% QLS50 NPNUSELECTED FHRUM 2N236%)
AqQn INs4=-0071 DS NPNUSELECTED FRON 2N3104)
AR O 1-0h41 REEXE MET FLM 16,25 OHH LY | /76w
AN 2 arnr-0)22 REEXD MET FLM 34.0K OHH LX L/UW
ARR3 L5 3-00RA REFXD HEY FLH 2,15k L% L/ 0K
ASRA Q15 1-041E REEXD MET FLK olY UHR 1T L/Gk
ARR D 069 0-3404 REFXD MET FLM 303 OHM 1X L/2h
A9Rb 0157~0403 REFXD MET FLH 121 OHM LY L/8K
AYRT On9N=-34413 REFEXD HET FLH 2087 908 LY L/ih
A9RB Othi-041% REFXD MET FLM 6Bl UHK L% L/8k
AYRY QI5T1-02EE REEXD MLET FLK 9.09K DM L% L/BN
AYR10 O1uT1-0A1a REfEXD HET FLM 5LL DK AX L/ 8k
AIRLL LY AET R ReFXD MET FLM Lb.2K OHH L X L/8H
AYRL2 arh71-0123 REFXD MET FLM 34,0K OHH LS L/0NW
ASI L3 069 U-00 B4 REFXD HET FLM 2, 15K 1T L/ UMW
AGR LA N757-04)8 HEEXD HET FLM ol9 WK L% /7N
AJRLS 06 0-3404 REEXD HET FLM 303 ONHK 1T 1/ 2k

# Beu Introduction to this section for orderng infurmation
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Tublo H-1,

Referenee Destgnation Index  (Coptd)

IEnleranen
Dusignation

S Parl Nn,

Duneriptinn #

Madue) DA

Nnhl

AL e
ARLT
ARLY
AR LY
AYR 20

AYR21
AYRD 2
AR23
AIRD A
ARR2Y

AR 20
AFN27
ATl 20
ARR2Y
AYRIG
A9

AN 32
Alg
Aloc)

ALDER
ALOCS
ALDCA
ALOC Y
AlUCo

ALOCT
Alacn
ALGCYH
Alocio
AloCL)

Aloci2
AlOCLY
ALOC L%
ALOL LS
ALOCL G

AlQC LY
AloQlL
AlOQ2
AlDQ3d
ALOTA
Ajoub
AlQQe
AlLOQ?

ALORI

AMm1-0401
QnGli=-dhh
Urhr=-041%
O 1-026E
0Th I-041¢

Qb l~3442
DI04
QTNT-0h1e
ani-3a1%
0698-3413%

OTb7~01 1t
0a4~3441
OThT-10%4
QhT=04le
orr-04it

OnRu-~-34642
onAl 3-n0C)
al50-al 21

GLh0-00%¢
0150-012)
0L650-01 21
0l50-9121
0lk0-0335

o0lio-0011?
Qls0-0121)
also0-0)21
0lo0-221E
gL50-00%¢

0li0-0121
0150-012)
0lha-0121
01500058
0160-2222

0150~009¢
Lis4-0071
Lib4s-007)
LB54-007)
LU54-007)
1ib4-00171
10540071
LB54-0045

0157-0442

el
M ]

RelFX

Nt
Rek-x

CiFX
CBFX

Qs

Qe 51
aLs]
sl
(TRY
Qt4)

Qs

ReFXD HLE LK 287 UMK 1Y
REEXRD HED FLH 50L DM 1Y
ReFXD HEY FLH 511 UHK LY
WEERD HET FLH LTH UNK L

REFXD MLT FLH 601 OHM 1%
REFXD BET FLK 207 ONN 1%
REEXD HEY FLH L4tk DK LR L/nK
REEXD BET FLM 5L OHM LT L/0W
BEEXD BET FLE 511 00N 1% L/7Hk

Cihxb CFR 0,06 Yk

CEFXU CER O,) UF
CEEXD HICA 534 PF 12

CEFRED CER 0,0% Ur

DOHET FLH L2L UHM X ) /liw

BeFXD BET FLM 287 UHUW LY L/ 1k

DOHET FLH ol (N LT L/dw

REFXRD HET FLM 2.09K DBH 19 ) 20K
Rebxi) BET FLH 500 ODHM tX

L/ UK

L7tk
L/ n
L/iw
L7 1w
Ltk

1/2h
b iin

DOHET FLK LHE il 1

ASSTGNLY
DHET FLK 237 UMM LT 170k

HOARD ASSYEREF. AMPL. G PUHASE SHIFTER
CLFXD CER 0.1 UF +80-20% 5QVECH

+H0-20X LOGVDLN
D CER 041 UF #8O-20% BOVECK
D CER 0,1 UF #BO-20% 30VECH
$H0=-20% S50VLEH

CIVAR CER 4-%0 P)

CEFXD CER Q41 UF #HO-20% 50VECH
CEFRD CER Ol Wi #H0-20% ROVECK
CEEXD HICA LODD PP 5%

CEFXD CER 0.0b UF +d0-20% LOOVILH

CeFXU CLER 0.1 UF »00-20% S0VICK
CEFXD CER 0.1 UF +050~-20% 50VECK
CEFXD CER 0.1 UF »B0-20% S0VLEW
CLEXD CER 0.0% UF *80-20% 10CVDCW
CEFXD MICA LbOD PEF b3 300VDGK

+30-20% LOCVBLN
NPNESELECTED FRUB 2R3T04)

NPNISELECTED FRON 2N3704)
NERNISELECYED FRON 2N3704)
NPNISELECTED FRUM 2N3704)
NPNESELECTED FRUM 2N3704)
NPNISELECTED FROM 2N3704)

NPN

REFXD HET FLM 10.0K 1% L/ 08

# Buea introduciion 1o this section for ardering information
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Talle =1, Referanes Duelpantian des (Contl)

tulnrmen ) .
Duslghnliog i Part Nu, Dussrlptlon # Nutn

ALDRY o 02N PEEXD MET FLH LA HHH 3L L/
ALDR3 oM T-0dic NEEXD HET FLN I DHN LE B/
ALaitn U =-0477 REEXD BET FLR 9049 UK 1T 1/t
ALOIY aryi-0240 REEXD HET FLM LK GHB 1T L /70w
AL ontili= 3242 REERD MET FLH LTBK HHN LY L/ kR
ALORT aini-04nc ReF XD RET FLB To90K L /UM
AYORH O n-0aEs JEEXD MET FLM 22008 UHH LR L/UNW
ALGRY sy i-0aLs ALEXID HET LM bl NN L X J7EN
ALORLD O r-a4)l WEFXD HET LW Gh2 0NN L L/
ALORIL on-3 0L ReEXD BLT FLR dbak UNN LY BAEW
ADRL2 =342 NEEXD HET FLH LTHK UIH L% L/ th
ALORLY Gt 1-04nR NEERD HET FLM 7,408 1X L/ BW
ALOR LA O65h-00RE REFXD HET FLM 2p6bK WIHH LX L/0W
ALGR ) 0aYH-008% REFXD BET FLH Zonbk UMK LT 16K
AlOR LG anyn=-3151 KEEXD HED ik U0k LS 17 0M
Aloi)? Qb 1-0444 REFXD BET FLH L2.0K DHA LR L/UW
ALOR LN arr-n2ie HeERD BET FLH Lo 10K UNN 13 LUK
ALORLY 01571-043E ReFx HET FLN 5,405 L% B/ UW
AlOi20 opii-3151 REEXD HET LK L9onk X L7 BK
ALORZL QILT=-0hih WEEXD HEY FLH L2l GHN LT LM
Alai2;? 05 1-0419 REEXRD MET FEH bBL OHM LE L/ 0k
ALORZD OrLT-041LL REEXD HET FLM B1L UHH LX B/0K
ALORZA omT-dale REEXD HET FLH %00 UK LX 1/Bhk
ALOR2S Qth-NAle REFXD MET FLN 901 UHH LT L/ Bk
ALOR 20 amir-02t REFXD BET FLR Lo 70k OHN L2 170N
ALOT) 9100-2701 TRANSFURMER

ALOZIL G1In-uEnY BEADSHAGRETIC SHIELDEING l
Aoz -0 Eh] BEADEMAGNET IC SHEELDING

CHASSIS PARTS

Wil 1250-000E CUNNEG TURERF FUR AG~Lan/U CABLE
W2r i 1250-QU0E CONNECTUREIE FUR RG-LGH/U CABLE
cl 0Le0-24 31 CLFXD GCER 5000 PF #80-20% 20CVIENW
. D160-2A37 CLEXD CER %000 PF #80-20% 20CYDLHW
€3 Ule0~-2437 CEEXD CER BACD PE +B0-20% 200YDCN
o) 0laG-2411 CEFXD GER 5000 PF #N0-20L 200VDLK
L5 DL60-2431 CEEXD CER 5000 PE +80-20% 200V0CH
Lo alb0-2431 CEFXD CER »000 PF #80-20% 200VDLK
cr QLa0=-242E CLEXD CER 5000 PF #i0—-20% 200VOLH
ci 0Ll60-2431 CIFXD GER 5000 PF »R0-20X 20QVDCH
Y 0Led=-243E CEEXD CER 5000 PF +60-20% 20C¥0CH
cio 0180-242317 CLEXD CER 5000 PR +80-20% 2DCYDCH
cll 0160~243] CIFXD CER 5000 PF #80-20% 200YDCH
cl2 0i50-0121 CIFXD CER 0,1 UF +00-20% BOVLECH
13 oLs0-g12} CIFXD CER 0.1 UF #80-20% SOVLCW
CLa 0100~-0060 CEEXD ELECT 40 UF #75-10% HOVICK
sl 2140~-0025% LAMPE INCANDESCENT 20V 0,04 AMP

OBHY L -0016 CONTACT ! LANP

U4 3-H002 LANPHOLDER E HENUS




Buetjun V

Tublo =1, NHeferenyee Designation Jadex  (Condd)

Walormen
Daslgizadinn

I Purt Nu,

Bancription #

Minfe] U4 1IA

Nuoin

nsy

Il

N
Jy

4
b

L

L2
L3

Kl
"
11}
Wi
W2
Xhl-
Ah2=
XA
XAh
XAH
Xhh
XAT
XAl

kAY
XAlo

Panikuudy
BELS -8san}
onaja-ocin

L2h-008)

12h0-Q0#2
L2hu~00n?
L250-0412%
L2h0-anph
L2h0-n0il

9 40-0210

Biag-02 &
NNA0-02108

L120-)104
1251 =00k
110344
Qilal I-6ulh

OihL3-ncla

L2%1-01eC

b25)1-01 80
L2h]~0lec
12%i~0)&C
l25)-alac
1251-01”C

12bL-0160
1261-01e00

anal l-quih

03lo-olki:
03710-01n2
QiAT0-03L4
5000-330Q2
bBOOQY-14%05

hago-33Cy
Sugo-3315%5
H000-3316
5000-3311
5000-33 78

5040-01 710

PARE THEARDE SeE R JEY O, ol Ay
{ABEOy GEE o
CUNTAGTEL AN

CONNELTHR BING

CONKECTUREDRG
CONRLE T DR KL
CUNNLCTURG R
CORNLCTURERE
COUNRLCEURB NG

COLLEERD RE IGU U %

CUILEEXD R BOO UIE LY
COMLEE XD NE 300 U HY

HLIEREO=L HA

CUNNLECTORIHALL 26 CONTALTS
REFXD MET FLH 51,1 UHH L% L/ ENW
CARLE ASMYEINPUT

CABLE ASSYEINPUL

hNOT AS5TGNED
NUT ASSIGNED
CONNLECTURELYS PIN

CONNECTURE LS PLN
CUNNECTURELYS PINR
CUNNEGTHNEYLYS PN
CONNECTORELS PIN
CUNNECTURELL PN

CONNECTORELS PIN
CONNLETORELS PIN
HISCELLANLDUS

DEALEPHASE 11D SET

RNUBEIRED BAR w78 " DIA L70 " SHAFT
PUSHBUT TONEMLTLIL FUNCTIUN
KNUBSBLK 374 " DIA L7287 SHART
LABEL EPUSHBUT TUNE 3)
LABELEPUSHBUTTUNE®G)

LABEL sPUSHBUTTUNILO)
LABEL EPUSHUUTTUNSE 1Y)
LABLL FPUSHBUT TUNL 30)
LABELEPUSHDUTTUNI O]
LABEL  PUSHBUTTUNS LUQ)

SUPPURTEAOARDIALy A2}

6-12
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Tohle B=1, Relfepronen Deslgnation Indes  (Cootad)

Bt V

l;}l‘:i ;:ml'l‘l';,':l i Part Nu, Dussriptinn # Nuln
CABINLT PARTS
l gl t-n00 ) IPANLLEFRUNT
2 14n-00e ) NOTEHEX SST 10-32 X 3/4
A=0aeh WALHERELULK HY . #lO
/7 H20=12%4 TRADLHARK
} Hzo-gh]? PLATLEIDLNTLFILATIUN
L] hip0-31201 VIt Hy NAREPLATE
7210-06C ) SCREWEMAGHENE 551 I'H 4-40X3A10
" BRI A -q007] TUP LOVER ASSYEPLUG-IN
2310-04012 SCHEWESST FLAY HD n=32 X 0.4C4
b Q4 d 1-0CC) PANLL EREAR
Han-000} NUBENHEX 551 (0=-32 % 3/4
2IH0-u084 WASHLIRELUGK INT. #LO
! TR SR CUVLR, PLUG~IN BUTTUR
231004407 SUREWESHT FLAT HD b=32 X 0.5C0
{] BN-02 I Foury PLUG=IN
' yrhld-200%0 PINyEXTRACTIR
E
LS
AN
L
3
2
6
{
'i'l

# Bae Inteoduciion 1o this section Tor oedering information
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Tulde 6-2,  Replacenhle Party

Madel B LA

fr Part Ni, Dasuerlption #f MIr, Mir, Parl No, T
a2l glub CIVAR CER =35 PF NM) ZlHlo |ol2l-010D 1
IRDEDAN) CIVAR CER d=20 Ph 26660 loLso-0007 L
QLAu=-Diih CEEXD MICA B200Q P 1% JUOVICH Na B0 |OLAU-ULHA 1
Rian-0209 CEeEXD KECA G,0 PE LOX 2460 [01A0-020% %
01A0-0225 CIFXD MICA 300 PF LR 400 (0LA0~Q225 1
Gha0=00%s CHEXD CER 0.0% UF 400-20% 100VDCY Ska LN | TA 23
0150-0)21 CERFRD GER 0.1 UF #H0-20T SOVOCH 54210 | OLLONES-LHL 33
01H0-0)%3 CeEXD kY 0,001 UF LOT 200VICH 562149 |192010292-PT% !
Okni-0la) CEEXD MY 0,01 UF 10X 200VDLK oz iy | A92PR034Y2=PT5 1
0Lnn=-0334 CIERD MICA %34 PI 1% 78480 [0l60-0339 )
Din0=220h CEFXD FMICA JOD PF 5K 26460 |QLOHO-2204 )
al6n=2204 CeFRD MLCA J20 PF DX 284480 (0lao-~2.0% I
0lo0=223h CiFXD MITA 100 PE bR U400 | OLKO-2210 2
0ln=~2222 CeFXD MICA 1500 PF 5T IOUVICH 206460 |OLBO-2242 1
aknn-2228 GCIEXD HICA 2000 Pl bT 300VOCW 2641080 J0La0-2225 l
glun-2261 CEFXD CER LG PF BY HOOVICK 12982 | 301-NP-L5 PF 1
01h0-23017 CiFXD RICA 41 PF b3 20480 |0160-2307 )
alan=2437 GEEXD CER HOOn PF o B0-20% POUVILH 12982 | 2425-000-X5V~4Q2 ) 2
QL60=24 31 CHFXD CER BNOOD PE #40-208 200VDCH 72902 | 2426-061-X5V0-002P 2
Qlad=-2307s CEEXD CER 470 PF 6% 200VICH 1550 (OBD 1
01 70-0040 CEFXD BY 04T UF 10T 200V0CK 204080 | GLT70-0040 3
oLBN=-0050 CEeFXD ELELT A0 Wi ¥75-10% HOYNLKH 206030 | 0LUO-0050 A
0Li0-0291 CEFXD ELECT 1,0 UF LOX JbVHCH 2480 |QLND-0294 [
0370-011b KNOBERED DBAR %28 DIA L/D SUAFT z0480 |[0370-031% 1
3M=-0lb? PUSHRUTYONENRETER FURNCTIUN 26400 | 03T0-0L062 | .
0370~03n4 KNOBEBLK 374 DIA L/7& SHART 20460 [0370-0304 1
LETE T REEXD COHP B,.) BEGUHH 5% L/2W 05121 [EB bL56 1
0n'SH=-0003 REFXD FET FLH L.76K OHH 1L L/0W 28400 | D6TH-0003 [
0650-0004 REEXD KET FLH 2,15k 1T L/NN 1467 | G4 ?
anyti=-00Rh REFXD KET FLH 2.61K DIH LE L/0H 28450 | 0bYR-0015 b
anai-3132 WEFXD BET FLM 2061 OHH JALTh (LA ?
0hyYl~3130 REFAD BET FLN LT.06K DN 1X L/0KW 20460 (06%0-3)10 2
0H91-3150 REFEAD MEY FLM 2.37K OHH 1X L/0W 20480 | 0690-3150 L
0uR=-31h2 REFXD MET ELN 3%k LX L/IK st 4 | LA 5
neY=-3153 WEEXD FEY FLH 3. 83K 1X L/0W 51637 |HIFF-L/.0-32 2
0a9B=-31 %% REFXD Mt FLA 4.22K OHN LT 1/UW 264100 | 0bY0-3)L54 - 1
anvii=2156 REFXD MET FLH L4o TR OHK LX L/0K 4 GG { 00%~3Lbb lo
90-1167 REFKD MET FLN 19.6K L% J/0H Lot Th G o
06%H-31568 RIEXD MET FLH 23,7k UNH 38 L/0W 28460 | 0p90-3158 4
0nYli- 3144 ReEXD NET FLH 2b.1% DK LX L/UW 20480 | Qoyd-3159 ]
049i-3)60 REFRD MET- FLK 31.0K L% )/0W 14674 |4 3
noiR~3161 REFXD MET FLM 3. JK L3 L/BYW Iab 14 | L4 )
069 6-32413 WEFXD KET FLH LTHK OHM A% L/BW ZB4BY | 0BYN-3243 3
o691=32060 NEFXD REY FLI 4bAK UHM L3 L/6N 20480 | 0690~3260 1
0698-3219 RIFXD BET FEH 4990 QHK LY L/8w 20480 | ObMN-3210 L
QaF8-1404 RoEXD MET FLH 303 DN LX L/2K 28400 | 0L9B-3404 k]
05983437 RIEXD MET FLM 133 GHH LT L/6M 284 60 | 069145~34237 2
0a918-3439 REEXD MET KLH LTI DHH 1% Y/0W 14674 | Ch 2
06%11=-3440 REFXD KET FLW L96 OUH 1T L/0KW 91437 | HF-1/7L0-32 1
0ua=- 3442 REFXD MET FLH 237 OHA 1T L/70W 204080 | 0690-3442 )
Qo%li~3443 JOEXD I'ET FLM 287 OHH L% L/0W 91637 | HF-1/10-32 5
DO8-3445 RIEXD KET FLN 348 DHM LX L/6W 20410 | 0628~3445 I
OBIN-3445 WiFXD NET FLN 383 UMM LY L/nW 24460 | DL9U-~44b ?
0698- 3452 RIFXD HET FLR JATK ONY LX L/0N 2B4EC | 0690-3452 4 .

# Ban tntroduction o thls section for ordering information
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Model BITA

Tabte b=2.  Heplncepble Parts (Cuptd}

Buetlon ¥

fr: Part No, Nuneription # MIT, Mir. Parl No, rQ
OnYil- 3453 WEEXD MED FLH LYGR UHN LS ) /6W 2400 [A6YE=~345) h
061~ b400 WEEFXD MEY FLH L33 NN 0.0 L/70W 20450 [anyn=b40y l
(TOTIEUTTA REEFXD FLR 2,000K K O.L% /lW FICY Y T LR T TS |
Ohit~bhnd RekXD BET FLA 2065 DHW 0.9% L/70W JEAE0 | 00 -Sha? )
QoMi=6An3 NekEXD NET FLM 2065 OHH 0.5% L/70H B4 [OBIIN=D4k ) 1
(IRTELTTY REEXD FEY FLR 3190 ONK 3L ) /1N HTY RS T T ELETY )
DOBI =B REEXD FLM 427258 DMK L& L7 0W 2848y [0690-54nb ]
ABH~ DA RIEXD FED FLR 5700 UHN LR L/4W 400 [ 0690-5400 !
QuIH-540T REFXD FLM holonk LM LE LZON 20480 | 06t ii=bao I
064- KA REFXD FLN 1o 742K DR 12 L/0W 460 [0n9a-54n0 A
069U~ L4n" REFXD MET FLK Bnb5 (HiIN LS 120N 20480 | 0R9N-babY )
0751-8123 REEXD BET FLA 38.0K UDM LR L/iK 20460 [OT57-0)23 2
O157~-0194 LEEXD MET FLR 210K UK LY L/HKH FBAGO [ OTHT-0L9N 4
gmr-n200 REFXD MET FLW 9.68K OHN LT L /uNW 0480 (015 T7~0200 3
QI I=021h REFXD MET FLN Jo20i UHH LT 1/HKW 20000 TOIh1=0274 l
amr-a2 i REFXD MET FLR LMK UHB LY L/0W 400 (079 1-0274 f
arsr-027Y REEXD PET PLH 3uboK UMH LT L/0W 26410 |01y =021 |
arsi=-a2Nno ReFRD FET FLB LK O 1T L/20e clia 0 [07%7-0200 ]
arui-02nn REEXD FET FLN 9,09K UNM EX 1/0W 400 (075 T-0208 3
aint-n2n9 REFAD BET FLN 13.0K UNHM LX) 24K 23480 (075 1-020% 3
grr-031? RePXD FET FLH BW33K ONM LX L/UK FlAND [Q7%7-0317 l
CThI-CA4 WElXD BET FLN B0 UHH X L/UW lanlh |LA ?
0747-040) REFXD PET FLH I00 OHN L% L/0KW Vb th [Ch h
01 1~-0402 REFXD PET FLH LLO UMM kX L/7BW 480 [0TH 10402 )
0I51-0403 REFXO FET FLH 120 UNK L% )L /0K Fu4E0 | Q7L T-0403 3
o -0a0% ReFXD MET FLH Lo2 DM LZ L /70W Hiqtn | Oh I-0a0b 3
0sT-0416 REFXD KET FLH 901 OHM LR L/UNW 680 LOMBT-04 10 Lo
0ui=0al? RIEXD FET FLR 562 iKW Lt )L /uw Ml 1G4 )
orr-04l0 REFXD FET FLM 619 QHN LT L/78W 2BAUY FOTHT-0/ LN b
0mmT-04ly REEXD FET FLK i)l UNK LS L/0K 2B4ABO | OTHI-041% b
075 1-0420 REFXID MET FLW 750 UM LX L/UW 2BAED | OTH T~0420 I
0I57-062} REFXID MET FLK 25 UNR LS L/0W 20460 |Q751-0421 }
07571~0422 REEXD MET FLH 909 OHK LX L/ D ZEANO | OTH I-0n22 )
Q1bT~04" G REFXE MEY FLH S, 30K IX L/7UW lebTh h ¥
QI 1-0A3Y WEEXD MET FLM 0. 0LK UM LE J/UW 26460 |05 7~04 39 |
arsr-gaaQ REFXD FET FLK 7.50K LX L/DW lapda | Lh ¢
Otsi-Q4ns LFXD MET FLN 10.0K LT L/70NW bdv 14 f A i
Qs I-0ah3 REFXD FET FLR LELOK OIH 1T L/U0NW 2BAEG | GThTI~0h43 3
07 1~0a%k REFXD MEY FLM 120K UHN L% L/BW 2EALD [OI5 1044k 2
0inI=04na1 REEX MET FLE lb.2K UHN LX L/70NW 2480 | Q1% =-0A4t b
atvI-0448 ReFXD MET FLR B0.2K ONHH LR L/0wW Q0440 |05 7-U4 4k 1
(FPTELILT KoFEXD KET FLH L. 0K OHM 12 /0w Z6HN |07 =045 4
0151-0407 REFXD KET FLM 79.0K UHN L% L/6W el | OIS 1-Cho I
015 1-040 3 REEXD RET FLH B2.5K 1% L/0W lasts |Ch |
THT=0h0% RIEXD RET FLR JOGR 13 )1/0K 674 |05 1
Grh1-04an? REFXD FET FLH L2LIK UM 1% L/0K BREQ | QIBT~0407 !
orsi-onle RelXD MET FLM ol UHH L% L/2K 8450 FOTHI-0ulh |
a7HI-GRL! REEXD MET FLH 150 OHK L% L/2W 8400 JOTHI-0BL? L
015 7-10%4 REEXD MET FLM LoATK DN LX L/uwW i0atio Q15710949 1
oH11~1780 REFKD WW LK UHR B.0% L/4M 268400 |O83Ll~1740 i
1120~1104 METLEREC-1 MA 204080 | 1120-1104 !
1250-0013 CONNEC HOREDNG inatg | 1250-0083 4
L 2450=GH2Y CUNNEC IURERF 56291 | H0=04%-0000 ?
) 250-GUBN CUNNLCIURNF FOR RG-LAB/U GABLL 50261 | 50-028-0) 3y 2

it B Introduction Lo this seatiun for ordaring information
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Keebian V Mudue] B4 1A

Table b= Heplaeeahle Mpts (Contd)

§ Purt No, Dusuription # MIr, Mlr. Parl Nu, T
172 1 -00hh CUNNEGYOREMALE 24 CUNTAGTY Juaun |125)-0ubh 1
Jer =D hao CLMNEL TR LY PN A0 11291-0lo0 1]
LuhI-00a% ornf ehp JEGED [ EY Y-t 2
Liib 4=-0020 QIS PNPESELECTIED FRAOR 2H5T702) A4 60 105 3-0020 1}
L AbA~000 S o5 hEN Cally | 2NTUY s
LihA=00) 4 BeS) KPNESIHYLAR TH ZN20m0) Hin ) | 1dha~001n ]
LhA=0G 1Y UeSE NPNESECELTED FRUM IN230Y) SBABO | LaA-001% #
Liiha-0040 Lrsl NPN CAlLY | 2N }
Liiba=001) QS NONESELECTED FRDH ANITOA) ARBD | Lhha=001) h
Laba=0u 13 OS5 NPNESELECTED FRUR 2NANBT) 0400 | LBbA-0C13 ¢
LEh%=0047 QIS NWAL FET K=LHAN ANAUO [ LUBH~004AT P
Luhh-a0is OFETIMATEHED PAIR) A0 | 1B5%-0C Kk, ?
130 )=-002h DIOBDEESILIGHN LOOHA/ LY giiny [FD 2387 3
90l ~00iy DIUDE ESILIGON 200HA HOWY £0AL0 | 1Y01-003 4
9o l=-0Lty GIINEESILICUN 15KV 20080 [1WQL-00 1Y ]
2100=-1 150 NeVAIL hW 200 NDHM 13% LIN L/2W ¢ W0 | 21001 1Hn }
2la0=-11nt RiVAR hh 500 DN L0 LIN /72K 234 80 1 2100~1L1s0 1
200~k Ih9 HEVAR bW 2K OHM LO% LIN L/2W 3400 | 2100-11b4 b
2100-1100 R-val Wl bR DK LT LIN L/ 2W SAAiG | 210u=-1T00 I
2100=] e REVAR WK 20K [HIK 102 LIN 172K 20H L0 | 2100-) 162 H
2lu0=2424 EVAR kW 2H0K GHH 208 LIN 3/74W 0400 [ 2100-242% 1
2ha0=-0072% LARP ELRCARDESGENT 20¥ 0,04 AREI shalt | 321 2
2190-0004 WASHERILOCK INY, #10 Lhtia | OBD 7
2210-000) SCHEWENAGHINE S5T LH A=n0X3/E0 514934 [ QHD [}
23710-0001 SCREMESST EFLAT 1 b=32 X 0,500 R0 | 28710-000) 2
¢ to-0anp NUTEHEX ST LO=32 X 3/1 Leow §uin 4
JLan=-201n SHLTLHERDTARY U400 | 3100~-2010 |
3L01~09%0 SHITCIHIPUSHBUY TONL ) sBH1C 1 310L~-09%n }
KanQ=-31302 LABLL s PUSHIUTTUNL 3) 204 50 1 H000-3302 1
s000--3309 LABEL tPUSHBUTTONG 10} cBA B0 [ H5000~530% 1
T R CUVE Ry PLUG=IN BOTTUM 28460 | 2000-1 )y 1
5000-337h LABEL tPUSHRUTTONT L) ZH4AEQ | H000-33 1" 1
hOon~ 33 1h LABEL eV SHALTTIINE Q) s04B0 [ 5000-33 10 i
K0U00=-3317 LABELEE (SHBUTTUNLLD) 20080 | 5000-33 711 1
5000~33T1 LABEL EPUSHRUTTUN LBY) NaLg | H000-33 18 1
5000- 3505 LABEL : PUSHBUTTONL &) FEAED | HO0O-1h1Y I
5020=- 32181 TIRINyNAREPLATE cin g | H020-3218] 1
QBkEZ-J0000 PLNe EXTRACTOR ZERED | NENY - Jongn L
K0a0=-01 70 SUPPORTEBOAMIH ALY A2) 284 L0 1 H040-01 O |
W40 TH FCOT, PLUG=IN FEHEG | hORU-0) T4 |
Jhhph-0007]) TUP COYLR ASSYRPLUG-IN Ziagg | 0ENES-nabt ] 1
T120-1254 TRADEMARK RB0 | TL20=12h4 i
1120-1513 PLATE EYDENTLFICAYIUN 248G | TE2O-10 1) 1
2100=- 2708 TRANSFORNENR FB4E0 | 9100-2208 i
g100=-220% INBUGTCR, » 7.8 UN L2 fBALY | 9L00-2204 i
71Q0-2185 CULIL/CI-ORE LODOUN 5% SYBCY | 2500~21 1
Y14U-0094 CUILEF XD REL 0.08UN 59000 | L53I-04 2
Y1h0-al3l COILERXD RF LO MH Z8aEQ | 2L40-01 31 L
LaG-0}317 CUILZCHOKE 1000 UK 5% S5600 | 2500-28 3
YE40-0210 COILEFXD W 300 UH bR ZHHED | 9140-0210 b
YLI0-084) BEADEFAGNETIC SHEIELDING C2l 14 | ho=%90-8%7 31 4
o4l 300027 PANEL JFRONTY ZB400 | OUkL3-000sY 1
alin) 30002 PANEL EREAR 264080 | 08413-0002 1
0851 3~001% DLALEPHASE OFFSET 450 | OR4L3-0ULY 1

it Sea ntroduction to this section for urdering InTormation




Madel B4 13A

Hection ¥V

Table 52, Replueenble et (Contd)

§. Part Nu, Duneription # M. Mir. Part No, i
064) 3-00) 6 CUNTAC T EL ARP SHaE | Qb4 L I-00L0 |
OAL3=-000) BOARD ABSYRLUG CUNVERTER CURRLNT SR alsii0 | QUALI-nO0L 1
Qlal 3-6004 BUAIRD ASSYEREF, AMPL. & PHAME SHEFTER 20400 {0041 3-0003 l
0ih ) 3-6004 BOARD ASSYEFIRSY LIKETLR 26400 |04l 3-6004 |
014} 3=600h BOARD ASSYESECDND LIH)TER ZGAL0 | OBA) 3-0600Y )
01in 1 3~6000 BOARD ASSYETHIRD LIAMTER & Bul VIS 20480 {04 L3-6000 i
0841 3-n007 BOARD ASSYEMIXER £ INTLGRAVOR 26480 | 0da) 3-n007 1
Oh4 ) 3-600Y SWITGH ABSYEPHASE OFFSET 20460 a4l 3-6009 |
04 ) 3=6010 SWITGH ASSY ERANGE FUNCTION 28060 [oualL3-nolo 1
QA 3-60LkA CABLL ASEYERENPLY JEAED |0l4L3~nUln ?
Q04 3-6024 BOARD ESSY IRANGI 8680 (041 3-n02n !
014 ) 3-L025 BOARD ASSYEANPL METERING 0600 | 084L3-002
Qli4a) 3-h020 BUARD ASSYEPHASE REG, & HETER ANPL, a0 | 0B4L3-6020 1
Qa1 3-800) LARPHOLDEREPLUS J8A00 [ DUAL Y-D0O0L 1
Qi4 ) 3~-ingp LARPHCGLIFERERINUS 8450 [0la)3-14002 1

# Buew fntroduction to this section for ordering informatiom
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TABLE 5-8,
CODELIST OF MANUFAZTURERS

Maodu] 83 1HA

Pl b lbesnge aosdi nsimbaas e fens Wie Faan ol Jagph Coade b Matahas baas pis Cabad piy Bl ke Ji4-4
i b b b oard W2 wabe W Noage ) aeat Hha g et el fofp oads Bl staby o) puvisr bl B b o)

puppbomnde uard appear al e it o)
supp s e b appeatiee it 14 avaly s g

earli g

Coor Cuir
Ho Woleehan Mdiray Ha mndaion , Addipye
[ SR P Frp boagoeme el o0, e L Ty
COLM Weton boaerionan Woorbmey Spoagt b L Y R
TEOIY Y e it an (. huoobpiter N} ‘a Tt ] 1e
[S 9 T E R 1i ¥l Lara LN S LI . H e
% 31 TN UM Cotes Cp b ity L N
TChEe Boncbea 0 e wb ot thugr H oy haw by B oY
[N Clat = Ky UL ey I g tew g
ooy vty Bew et Herd ML N T Ioeray maywen LE?
by Byl b T ey
i Bttt ke g Boosbon Koy L B Rl fan 3 8 v
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sectbon VI

SECTION VI
SCHEMATIC DIAGRAMS

61, INTRODUCTION,

G-2.  'The sehematie dimgrams In s seetion repre-
sent the elreults electifenlly,  They nre nal wiring
dingrims, theagh wire colors are iven where prae-
tieal,

G-3,  The elrevits pre nreeanged gecordipg in sl
fows consequeently, some switeh and elrewit nssen -
blies may be shown i pat ananare tan one diyggenm,
Il o, the reference designation 18 preceded by 1P/Q,
for "Part Qr", and is followed by o notation of the

munber of parts bato which the assembly has heen
ehivided,

G-4,  Somed the geneen) informntion oblrdonble |, um
the sehenmtic dingrams 16 shown iy Figare G-1, Nates
nnd explonating aof symbols pertaining o o)l the din-
grams ke contnined 1y Figore 6-2, Notes nbost spo-
elffe components, elreults, oF conditiong nre piven
an the diggrnm to which they npply,

G6-5.  As an nid Lolinding camponents s nssemblies
bothe set of disgoooms, each diagrom has o bos e Jed
Referepee Desigantions thnl contains ol the reference
desipnntions nppepriog on the diernnm,
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Figare 6-1, General Infortation on Selemntie Dingrams
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Beetion VI

FIGURE 6.2, SCHEMATIC DIAGRAM NQTES

I, Hesistance i olms, eapaeltanee i mierafnrads unjess otherwise noted,
2, D/Q = partof,
4, ¢ Asterish denotes o factory-gelected value, Value shown is Lypieal,  Part imay be omitted,

4, 'A Serewdriver ndjustment,

O Panel vontral,

B, 7 Eneloges front pane) designntiont.

. Eneloses vear panel designations,
§, —— == ——— Clreult assembly horderline,
——————— Othur assemly borderiine,

N, e [{eqvy Te with arrows iidientes puth and divection of mah sigml,

— o —  lJenvy dashued Hne with arrows indieates path nnd dipectlon of muin feedinel,
b, §-—— Wiper moves townrd CWwith elockwise rotation of control asviewed from shaft opknoh,

B, 0 Numbers I eireles on ereult agsemblies show Jueations of et points, Matrehing
pumhers are etehed an the eireudt assetmblics.

10, (:) Eneloses wire colur cade,  Code uged (MEL~3110-081) is the same g e resistoy
colur code,  Flest pumber Jdentfies the groumt eolot, gucontd puinher the widepr steipe,
and the third number identifies the perower steipe, ., dupuates white
pround, yellow wide siyipe, vialot narpow stripe.

il @ Fiold effect transistor with N-naterinl buge,

@ Fleld effeet transistur with P-misterind ke

12, CONDITIONS FOIt WAVEFORM AND DC VOLTAGE MEASUREMENT®

a. BALIA INPUT:  Equal-pmplitade, same-Trequeney signate to hoth inputs, wmplitudes ndjusted for
OPERATE rending on B410A REF CHANNEL LEVEL meter,

b, BALOA NONTROL SETTINGS:
FIEX) RANGE (GU2), , + . to inelude fregquency applied to B LLA dsmits
BWI':I':I) STA“ILITY P S S T T T S S U B l'L'IllL‘I'L‘tl
'l'l':B'l'CHANNELUAlN [ T T T T L LT T T T I T B S 15‘"‘
AMPL VERNIER o0\ oy vy, for =6 dB rending on B413A £10 4D range
PHASE VERNIER . o v s v v oo for 0 phase reading on 8413A 16 ringe

¢, UBAL3A CONTROL BETTINGE:
pllASEOFFBE'r DJ!lllP?Fi’lOUOQ.D.II‘!P"'IlODI‘D!0

l’llAs[‘:IIAN(lEle’i”'!‘lDI’IDDP’OFUDIDIF"".'Dtul
AM[’LI'I'UDH“ANG[‘I.H......p.......».......... llu('n

d,  LINE VOLTAGE: 115 ¢10%, 50-60 Bz,

o Upless otherwise ndiented on sehematie dingram,  NC voltsres shown or _ciepitie dingrams tnken
with 10, 06% 10 megohm mput bnpedanee volimeter (HD A1IA}, Measurod voltnges shoukd pot differ
from voltages shown by more than 57,

G-2
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Muadel BIIIA Beetion VI

FIGURE 6-3. PRELIMINARY TROUBLESHOOTING

NOTE

There ore Dwve GAI3A aperating lunetions: amphibisde puter
fneliention, phngs moter indieation, tont-panel 50 MY DR
output voltnge, front-panel 10 MY DEG valpmt voltage, and
Foipeepnnel 0 - 1 VOLT LINEAR oupat valtnpe. Comilipn -
tens of these Tuetions are comanm o paetesae porbions
ol the instrument,  The Tallowine procedure eleeks tie
hasle aperation of these lunetias and will help o Juepte g
trouhle Lo the seetion of the nstrament cammog Lo the
faulty funetionds).

BETWCRE AR YE R

b " . v |
HIGHAL SGURCEH Lt e e ; :l N
'] v ‘ . _'-;;\-
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vart
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HARKNCH [~ i
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ThAlSt et s
oo s kR Cuhbve i ten
' [ '
| ULV TR R R U L LiCTAL ACTIME I
| i
! ; e e
I b [ I EL TS - K
) | o ;..___..m ' i o
S, I .-_'""'__wlf—"'-""
pProcEnune

Lo Commvet equipmeni 0 shown abave,  Sot the Sipnnl Soueee tor sinpbe Teegueney operation and
wehjust the Notwork Aralyzer to phses loek o the applied shwonl,

2. Perburin the aperating cheeks s indiented b the tible on the following page, and note the eopdition
of epeh hetion (0K = normal operation, X - foulty operation),  Seleet the hovizomal Nine
correspap img o the imbentions noted,  Then eefopr to the Bwre and diopram tndiepted i L
columm o harizontal Hne seleeted,

NOTL

Figure G=4 shows the apuipiment setup Tor elrealt
tronbleshooting,

LComt sl
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wwetion V1 Mude) B4 1A

FIGURE 6.3, PRELIMINARY TROUBLESHOOTING

Amplitude Phnke Anpitade Mhinse Amplitude
Meutur Moty ho MV /DI 1 MV Dl u-1v Refep to
{(Nute 1) {Nute ) {Nute ) (Nule ) (Note b)
14]3¢ X OKR X OR Maock Disgrnm
X oK b § OR OR Selntie 4
X OR X aK X Selwanptie 0
Unblanlony
OR 0K X A OB Cirenit
Sehentie h&n
X X on aK 9]} sehemntie §
NOTES:
Lo Depress the AMPLETUDE 30 dB pushbutton, amd adfust the Network Anndyzer test ehansel pain

ek nmplitnde vernier for gera meter " diention,

2o Depress the PHASE 150 depree pushbutton, and adpst the DHASE OFFSET aimsl Nelwork
Antlyzer phase vernber fur gevo pooter divation,

$. 0 Adpgn the Nevwork Annlyzer test ehantel gain and ampbitude veenter eontsols for masimum sl
iR gk, e B0 MY/ autput voltnge showkd vary trom approxtmately -1, 0
(dependingg on the woisimum gain setting, to +1, 6 Ve,

Ao Adfust the BEHIBA PHASE OFFSET amd Network Analyzer phase vornier Oauph 360 doproos
phose shitt, The 10 MY /DEG owtput valtage should vary at Least from =070 Ve to o), 70 Ve,

G, Adjust the Netwark Anpdyzer test ehanned gain and amphitude vernber controls lor masimum
andoniniinm gmin, - e LINEAR O - 1V outpat voltagee shoule vaey from st o8 mV ol
lenst 10,06 Ve,
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FIGURE 6.4, PREPARATION FOR TROUBLESHOOTING

Roetiun VI

HE TWulik ANA YLK GLCH LONCO

N (1 S L . .‘!)l-'-'-i. » f ] X | LS 1T I 'Q r}:‘.
: li |- Wit 117
P \ , i 1o Liiltla,. Jif s
o o0 o of. o P I VST :Ijll ’
DO v rald t) ‘)nn i} - .
. i
(R YL
rliml‘:l.l.u'hm
irGLEhey
N ISR N

-
|
| IS, M AY AL Gl AL A
|
1
|
L

1, Remove tap covers from both Netwark Atmlyaér and WHENA, Remave eheewtt boned cempartmom
cover from B I3A hefore installing 10 into Gie Network Ambyzer,
9, Conpreet squipment ns shown b setug, et ap the Prasdueer for equal oupl e sials o e

Hurmonte Fregueney Converter,

B, Bet Shoml Boaree for any single fregueney rom 910 10 124 Gz, and mbjust the Network Analyzer
to phase lock Lo e npplied signal,
A, Adjust Signad Sooree output Jevel for o Network Analyzer referenes vhunnel level moelep idicidiom

In e OPERATE region,

b, Bt up asad teaee Oselloseope iy fullows:

o Noth input chnpels to ¢ polarity,

v Beleet ALT display mode,

¢, Horkzoantnd e internnd tedgger,

d,  Comneet probe of the channel thit . elpgrers the horkzontn’ pmplitier to BERA-ATOTI. - Thik wil
be the referenee shgnal [ nd) waveforms, 30 wavetorn: ot ALPTI ol e obtined troubie-
shoot A10QT eiranit uping sehepntie 1,

v, Cheek for equad eleetrienl length of the Quelllonespe probes by nlse comeating the othey probe
to ALOPDA, Mg probie 38 vefereed to as te merkurement probe in the troubleshonting
procedurer, The two waveforms shoubd e saperimpoged,

6, Comneet the Qsellluseope mensurement probe o AGTPY ol adjust the teansdueer REFERENCY,

PLANE EXTENSION winl Networl, Analyzer phinse vornior Lo obtnin o tn=phose relationship ns shown
i e wiveform below, 1 wavisorm at ACTIS cannol e obtainest broubleshoot the AG Assembly

using sehemntid 2,

ABIPS L b= Y -

ALOTIME  1,0=2,0V PP

6-h
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Muode] Hl13A

FIGURE 6.6, BLOGK DIAGRAM CINCUIT DESCRIPTIONS

PHASE BECTION

PHASE REFERENCE CHANNEL AL0 AND A2

FINST PHARE SHIFT NETWORK. The Heat phnke
shfy netwaork eanpststs of transformer AT, o series
resiatanec 1a, 1/0 the Phase Offset Switeh Assmnbly,
nid i shnt eipieltor AJOCH, I the U of feet pasition
T provides o phane peversnl Irom prlnmrf (T
andary, and by reversing the byt Jeads i the (=) off -
gt position the phase s neross the ransformer I8
effavtively zoro, Deepge the center of AJDTLE see-
onddiey bis grovnd, the voltnge /b the itse of QO Ji the
vesudtant of 1A nnd ALOCO in two eontipuiations, n
series reglatar and phunt espaeitor to one side of the
trnnsformer, iadn seriescapieitor sod shant resistor
o the other, Changing the vidue of RA with the Phise
Offset switeh sejeets steps of phuse shitt in this
network,

SECAND PHASE SIBFT RETWORK, The secomd plae
s petwark conatuts of AU and AIDCED v eoms
Linablen with /0 the Phase Ofset Bwiteh Ak,
whieh reverpes e position of thuse Lwo mamponents,
When the phase offset switel s o the =07 o =E0°
100" Lo «100% positions, AJOIRIO i 0 series reslstap
and A0S pomhunt eapaedtor,  The signnl s token
perast the enpieitar angd the phase shift s =46", When
the phnae offaed switeh i b the +07 to 80" and =00
to ~ 160" pusithons, ASICID hucames o series eamelop
ad ALORIO o shunt veststor,  The signal 15 taben
aerons the rosbator and the phase bt is o167,

LIMPPER, ‘Pl bhniter (ANQT, AIQRY (s o differen-
tal amplifier Jimler whose oulpst guake wave |k
Limbtudd to phout 4, BY p=p.

PIABE CHARNEL Aty AT, Ab

AG ABSEMBILY,  The Mo Test Chh el it nmp-
T b ADQL, ACGED B o vallsge piin s " approximately
20, I output gignd s fod to the Tiest Jhmiter AUQA,
ASQS whieh 5 an overdeiven amplifier with o voltige
b of nppreoximately 20, The wstpt o She fhest limiter
wnd Ity pusoclabed emitier follower AGQD Ik b sguire
witve about 2V p=n When the iput signad amplitude
b Low the Thest Jomiter oulpul signad iy approweh o
sine wave,

AT ABSEMBLY. The AT Assembly ap seeomd Himbter
comtitns two amplifier loniter elrentes, The square
wive oubput of B st lindter ATQ4, ATQD In about
2,6V p-p, ‘Thin slgnnd i fed through an embtier fol-
Jower ATQY to iy secomd Hiniter ATQL, ATQR whute
outpal i nhout 3Y pep, The square wave I8 then Ted
ta i dpres Diter which removes any hnrmonses and
whose matpub b o sine wave thint 2 Lo 3Y pap,

A ABEEMBLY, 'Fhe AB Assemhly inpul siage ALQ)
i 0 oynrinble phuge shifter whose owtpud sigial ik Tl
throwgh on emitter follower ARG to p fixed +30° phinge
ahbiter, Vhe shgnad s then Fed o an aapdifier Thmter
ABQE, ABCH whose output sguire wase b showt 6Y pep,
The combinntion of varinhle and fixed phose shilt s
typiently et to nhout ¢36° hut ean e varied femn O
by +30° 1o alilnin the proper pelereneesto-test channel
phivse halpbee, The A Assembly alsn containg n 5.0V
power spply ABQGE-ABQT o pravide colleetor vallyw
Tur e phavtie deteetor,

PUABE DETECTOR A, Ad

TRIGOGER GENERATQIE, The two Inpub squnpee wives
e fed through emitter followers ADQH, ADQU Lo trig-
ger geperators AR, A and ADQH, AUQT which are
Behmith Teipger ehreaits, The squnee wave owtpats of
the Ui genceators are didferentinted, ‘The dither-
pntintedd sguare wave up positive and pegative spikes
are fod Lo pate chrenits which pass anly the pegative
spikes,  These pegative spikes are eguivilent to the
bl wedge of the Sehmib Teipger sgunre wives,

UASE DETECTOR, The phase detector A, ADQH
b oo bbstubde multivibentor. The negative inpat gpike
trom the - ferepee ehannel s8ts the multivibimor so
that ks ambyt b pusitive, Tl test ehannel negative
spbke s the pmltivibrator, whase outpul bs then less
pusitive or negative-going, The symmetey of themul-
tyibrator's oupat sgunee wave G of the pasiive
portion with pespeet tothe tire of the pepgative portian)
I propoxtional to the phase velntionship af the input
behgers, This squinre wive I converbed Lo averags
de whivh s proportionni b the  sguire Wive win-
sypumebry, aiuk s proportiosnd Lo the phase pelation -
ship of the input Lrdgpers.

RECOINER AMPLIFIER. Thede nput Franithe e
detoctor 18 fud to the recorder shiferentind anphiier
AL AAEE whieh has o voltmue ol of approsimioely
17, There e teo ontpals fram the peeopder ampli-
fler,  One output is fed to the meter amplifier A4Q5-
MAGE thirouph the ieter Tunetion switeh AlSE The
other owtput s fed o the fropt-panel J0 MY DEG out -
put 2 ol e phose disable saieh,

PHAKE DIBABLYE SWITCIL The phase disnlle switeh
AAQA pisnes the de ontput of the recorder anmlitier
o the front=panel 10 MV DEG output when the Netwark
Anwdyer s phise boekedaml Dlocks the de ontput when
the Network Annlyzer i nob phase Tovkml,

(Coptimiesd)

G-
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Seelion VI

FIGURE 6.6, BLOCK DIAGRAM CIRCUIT DESCRIPTIONS

AMPLITUDE SECTION

CURNENT BOURCE Ab

The amplitude geetion iaput feedbaek paly amplifier
ABQL, ABQ2 has n voltage gnin of npproximately 80,
15 output 18 fed to o differentinl amplifier or current
sosree AGQY, ABQA.  The cuent swuree cullector
cirenit contpins a parallel tank eiceuil which presents
A bigh Impedanee at 276 k12, The outpul of the current
saaree i85 fud to two penk delectors AGCIL and ADCHY,
The negative pel deteetor output §8 fed to the Hnenr
de pmplifier, the positive penk detector output Lo the
logarithmie convepter, hoth of which nre op the Al
Asseimbly,

AMDPLITUDE DETECTOR A)

LOGARITIMIC CONVEITER. The vultage nerossthe
lognyithimie converter, A3QL, is proportivnnl to the
Yog of the pealt deteetor aulput voltage and s the fnpat
to the de amphifier ASQ2-A3QU,

LOG DC AMPLIFIEDR,  The Jog de nmplifier, AJG2-
AJQO, i a Lemperabn o stabilized feadback muplifier,

It has two outputs,  One output s to the metr ampli-
fer through the meter fmetion switeh, The athep nut-
jut is to the front-panel 60 MV/DR autput conneetor,
J1, through the amplitude disnble switeh, A3QT,

AMPLITUNE DISARLE SWITCH,  The amplitude dis-
able swileh, A3QT, passes the de outpul of the Joy de
amplifier to the front-panel copnector, J1, when the
Network Amnlyzer s phase locked and blocks the de
output when the Network Annlyzer s ot phase Jocked,

LINEAR DC AMPLIFIER, ‘The input to the Bnew de
amplifier, ASQB-AIQI0, 5 n negative de voltpge Hrom
the pepk detector, CRI, The outpul of the Hpenp de
awmplifier 1 approximntely copal to §ts Iput hat of ap-
posite polarity and is fed -~ the year-panel 0 - 1V
LINEAR output canpector, Ji}

METERING SECTION

METER AMSLIFIER A4

The meter amplifier AAQH-AJQN 15 o varinhle goin
amplifier whose gun §sdetermined by e meter ringe
pushbutton gelected, The autpst of the meter amplifier
drives the moter movement,

4-7




Seetion VI

BLOCK DIAGRAM TROUBLESHOOTING

[ Prepare for traubleshooting ns i Figure 0-'I.|

Mudel B413A

2 |
Cunheet oseilloseope mensurement probe to . D Ak
ALOTDL  Cuelloseope presentation should Ny - l!'m“hhhfml A0 “'"'.’?’2 ’\"M!"““'
e similar to A below, waing informntion on Sehemwatie 1,

3 l Yei
Conneel oseilloseope mepsarament probe to ) . - -
AGTYY, Ogedloseope presentation should | No____ ] Troubleshout AG Assembly ushi
be similar to 1 below. Iformmtion on Sehematie 2.

l Yon

3
Cunneel oseilloseope mensurement probe ty \ - . o .
ABT DS, Oﬁr:lll.mululw presentttion lHlmuhl Nl Troubleshoot A7 and AB Assemblies
be similnr to © holow usiig information on Sehenmtie 3,

l Yeh

5
Conneet oseilloseope mepsurement probe Lo b - .
ADTRI,  Osellloseope presentation should o | Froublestoot AD Assembly using
be similar to D helow, information on Behemntic 4,

l Yo

=
If all of the presentations at the ahove test
prolnts appeiny pormnl and the nmplitade output
valtngus cheeked QX as in Flgure 623, refoer
L sehematic munber 6,

A [ rorep 5oy p-p B [actes 1u-203v rep
' A [ """'
/
ALUTPH |, 9=2,FY P-P ALOTPR 1,490, 0y P-i?
cC ABTPY 5. 5-0,5Y P-P (m ] AITNY  2,6=3,0y Pap
- [ —— [S— —
ALGTIPH  1,9-2,7V P-P Aotk ),9-2,)V P-p

6-8

Figare 6-0, 1ock Dingraom Troubleshooting
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e Muodel 84 13A
. Beetion V1
= A0 AND A2 TROUBLESHOOTING
= 1
[ Prepare for troubleshooting ne in Flgure 8-4. |
— Cunbect oseilloseope mensurement prohe tu -
E ALOTP3, Set B413A PHASE OFFSET to (-) Nu Troubleshoot A10QH, A10QE elreuils
: zero, Osellfloseape presentation should be and A2 Assembly,
E A similar to A below,
I P . -"l". -:(:nn A SRVETIRIN KWE) B R OERC PR DR R R R
I»- EMITTER FOLLOWEN - ' . ; i Yo
= ! ‘ o0 “'-"' o -..;.."-.'. P AW TER FOLLOWEA -+ s EMITTLR FOLLOWER -y - v o R % CNITLA - oeee e : 3
% I g -“ EETTRD , A0Q5 aml ALOQH are emilter fol- 1y ALOQ1 Illlt"AlUQ-! (l!l'lll [} -'lll'l[?n”t'-l' Sel 8413A PHASE OFTFSET to (+) zero, Osell - No . A2 Assembly
= ! P - Jower chrewils with unity pain and . bimiter ehrealt whise oatpul square loseope presentation should be similar to B »  Troubleshout A2 Assembly.
— Perm ' e, P T | [etrectively zero phase shift. The wave 15 Lmited to about 6.6V p-p. helow,
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AG TROUBLESHOOTING

Prepare Tor trashleshooting as in Flpure 6-4,
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Matel B 1A
Heetion V)

A AND P/O AB TROUBLESHOOTING
1

Prepuyre for troubleshooting as In Flpre 6-4,

2 $

Conhect usellloscope mensurement probe to Nu o v
AOTP2. Oscllloseape presetation should he > ‘}‘63&"3:23:;{5*\0()1' ADQ2, and
similne to A below, :
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' 4 LETECTOR HQO nnd ARQU Form o ditberentind wmphitier elreat
0 GEALRATOR g thor 20 w ; - . , . ;
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' e when ADCRA Js cou ‘"”":]‘ """“ h [[erenses the voltage at the callector of AIQT de-
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" raLowen "] forn Belunitt Triggter elreults | R, e mhip of the It LERRerE. .
' whose tatput squire wives rrT——— o IR Aar SRS 12 4
have fuait pise wod fall tes. > . Y-t I =B ot Trouhleshoot the 5.6v
iy ew \ ‘ o o1 K -
| _ T S ' I AL {-a&, | B '“::lt}g'ﬂn“b“'“
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Beethon VI
A4 TROUBLESHQOTING

1
Check clreult operntion by changing position of No :
PHASE OFFBE'T control while monitoring metey  f————— ! Meter indieation abpormnl?
AQ4, the Plse IIsplny Disable Switeh, passes the and 10 MV/DEG autput indientic ax,  Both indi-
de output of the Recorder Amphiier to the frant-pane) cations almormal?
s Rl koo L] DI LY N N E AT LI T N P . ,
e P'P:dl;l;lf; mrr'm'f'm:;.;. M..lm}itfi; 10 MY/DIG utput when condueting and Dlocks the de You No
e {KLCONDEE AMPLIFIER) TN output when turped off, It 15 Wwrned off with a de b y
‘ sicy i sultage from the Network Analyzer miadnfvime any ' o T
| roubleshoot AQA
'f' i time the Network Aralyrer s not phase Jocked, - Ll LE B You e Q
¥ai) " T b K MR eireult,
ﬂ ; k ¢ kar (A1} e v s’.‘m'h
Porens : ! h@ Shy-oure VLTI > cathn
Em,:t'::a. ' ; ;‘1 = o ) cn ” h 'n..n |\n_ BRI
”!":m.nu Y de (4] » l'll.' ¢ Dol 2
b o " N S . . o )
e ' ¥ ' f”w h Vg L < I Troubleshoot A4Q) through A4QY clreuits,
[ T :'.‘J.?t% ) using de voltages shown an schemntic 5,
,; [ (LR SR R . ‘}lf,'(_\ L, 1
v Nk JH AL LR Ly 'iL - i N 1.‘!’.':‘
(11 : .
: NP G L I i Depress AMPLITUDE 30 di push-
Wik dlen huttan,  Cheelk meter operation by
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P !m . * VARIADLE GAIN DIFFERENTIAL ARPLIFIEN channel gain settings While
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' | ' riagre pushinttons,  The gain 35 pmxinam oo the 6° and 3 g3 Fugzes,
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I B | S— A @ o w1
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o S R b8 1 A e ) o N NI e . . o 3 3
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' !"!‘l”..'.l‘.."f'!}?-l hEd on schematic 5.
[0} " : : ;
B [.rNY
; piy .

A romen e o -i»\_"‘ et iad : :Hi‘__,__,______ Troubleshoot A4QE through A4QB
nl::n.u n:‘:m o e patuts s NotEs | JRCRLTAES A | oo circults, using de voltapges shown
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Figure 6-27A, A4 Assembly Recorder and Meter Amplifier, Companent
Identification for Serinl Numbers Prefixed 804~ and Betow

Figure 6-278, A4 Assembly Recorder and Meter Ampiifier, Component
Identificntion for Serinl Numbers Prefixed B06- nnd Above
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AC AND AB TROUBLESHOOTING

1
Conneet equipient as shaown Iy Flgure G-4 steps
Iiheough 4. Checls clyrenit operntion by changing )
pasition of Network Anulyzer st chonnel gatn No | Amplitude 50 MV DI output and
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Model (413A Appendlx A

ADPERNIX A
MARUAL CHARGES

INTRONUCTION

Thiv Appendix contulns Informmtion Tor adapting this manenl to instru-
ments that §t does pat direcapply 1o, Foidapt the manual 1o your in-
strument, refer to Tahle A« and make 01 of the miasunl changes Vsted
opposite your fnstrument serfnd namber,  Porform the chapges n Ui
nhabietienl order givan,

IF your dnstrument sorinl number 15 a0t 1! ted on the title page of this
manupd, or in Table A= helow, §t oy e documented inn yellow
MANUAL CHANGES supplement suppilod with this manua),  Fopr infar -
mutton nhout serinl numbers nol covered fn any of e above wiys, con-
sult {he nearest Howlott-Mekard offjee,

TARLE A-1, '
MODEL B113A MANUAL CHARGES BY SERIAL NUMDER

SERIAL PREFIX MAKE MANUA,, OTAL PREEFIY MARE MANUA
OnR BUMBER CIANGES R AUMBER CHANCES
B26-000631 AV DKL,
theough A ™7 G,

126-00600
B26-006006 TI6-005 81 A, BB, 8,
through A throwgh G, H,
B2G-00630 73600200
73600166 AL DK,
Bog - AL C through Gl 1
736-00150
Tan-00131 AL DL B, K,
B04 - A DLE through G, LR
T6-00165
T1-00100 A0 bR, T,
o2 .- AL D, B through g, LK.
TI6-00130




Appondix A

CIHANGE A

Poage 611, Table 5§~
Nelote C14

Page 6=12, ‘Tuile 6-1:
Nelete 1t)

Page 6-13, Tuble 6-1:
Change item 1 1o pend:
0P Part No, 0B413-0022 DANEL: FIONT (MINT RAY OLIVE NLACK
(STANDARD)
NP bart No, 08413-0001 PANE].: FRONT (LIGHT GRAY) OPTION AfG, X05

Change ftem b to read:
HIP Part No, G8413-00021 TOP COVER ASNY PLUG-IN (OLIVE GIIAY)
(STANDARD)
NP et No, 5060-0220 TOP COVER ASSY: PLUG-IN (BLUE GRAY) QITION Xa5)

Chaage e 7 1o rend:
HDP Part No, 50000140 COVER: PLUG-IN BOTTOM (OLIVE GRAY) {(STARDARN)
0P Part No, G000-33306 COVI: PLUG-IN (BLUE GRAY) (QPTION Xon)

Page =14, Table 6.2
Belote 11D Papt No, 0160-0050

Chigge 0P Part No, 03700940 to pemd:
P Part No, 0470-00450 PUSHBUTTON: METER FURCTION (TADE GRAY)
{(STANDAID)
HD Part No, 0370-0162 PUSHDUTTON: METER FUNCTION (GRAY) (OPTION Xu5)

Dagre 6-15, Table 5-2¢
Change JIP Dart No, 0757-0304 TQ (Tatal Quuntity) from 2 1o )

Page 516, Table 5-2:
Clhange NP Part No, 5000-0340 19 rend:
NI Mt No, 6O00-0140 COVER: DLUG-IN BOTTOM (OLIVE GRAY) (STANDARIN
HP Part No, BO00-3330 COVER: PLLG-IN RNOTTOM (BLUE GRAY) (©QPTION X06)

Clutnge 1IP Part No, Q8413-00022 10, ropd -

Maode] B4 10A

HIY et No, 08413-00022 PANEL: FRONT 'MINT GHAY OLIVE BLACK} (STANDARD)

HP Part Ro, 08413-0001 PANEL: FRONT (LIGIT GRAY) (QDTION ABS, X05)

CHANGE Iy

Dage =11, Table 6-1:
Delete A10YZ2

Page 616, Tuble G2
Change 11D Part No, $170-0010 ‘1'Q to 3

Page 6-11, Flgure 6-12, Schemalie +1:
Delete 22, on ALOQT emitter joad

CHANGE C

Page b=11, Table ha'}
Add AL 31D Dart No, 0813-6027, NOARD, INTERCONNECTING

Add A1IXAZ UDP Part No, 12611668, CONNECTOR: PC 16 CONTACTS

Add ALIXA4 NP Dart No, 1261-1668, CONNECTOR: I'C 16 CONTACTS




Madoel B4 13A Appendix A

CIHANGE C (Cont'd)

Page 6-12, Tabje G-1:
Nelate XA00 and XA4

Page G-16, 'Talle h-2:
Change P Daprt Bo, 1261-0160 '1Q to §

Add D Part No, 1261-156068, Deseription CONNECTOR 1'C 15 CONTACTS, Miv,
20480, Mir, Dart No, 1260-1566, TQ 2

Mge 6-17, Table §-2:
Add HD Part No, 08413-6027, Deseription BOARD INTERCONNECTING, My, 28480,
My, I'irt No, 0041306027, 1Q 1

CHAKRGE D

Page 6-11, 'I'nhle 6-):
Add ATT U Part No, 0B13-6012, NOARD, INTERCONNECTING

Add ALIXASL UP Part No, 1261-1668, CONNECTOR: PC 15 CONTACTS
Add ATIXAD 1D Papt Ne 1261 -16068, CONNECTOR: PC 15 CONTACTS

Page 6-12, ‘I'nhle 6.1
Delete XA3 and XA

Page H-16, Table 5-2:
Chinge 1P Part No, 1251-0160 TQ to 6

Add 1P Dart o, 1261-1668, Deseription CONNECTOR PC 16 CONTACTS, Mir,
28480, Mfr, Part No, 1261-1668, TQ 2

Dage 6-17, Table H-2:
Add D Iapt No, GB413-6012, Deseription BOARD INTERCONNECTING, My,
284080, Mir, Dart No, 08413-6012, TQ 1

CIHANGE |
Page 6-2, Table §-1;

Chinge Aj to HD Purt No, 084153-6002, BOARD ASSY, AMDPL, METERING,
(NOTE: When veplacing A3 and A4 Assemblies with HP Part Ro, 08413-6030,
MATCHED PAIR, in Dnstruments without rear-panel MARKER INPUY - seprt )
pumbers prefixed B2 - und helow - eonneet a jumper wire fram XAZpin o
to XAd-pin 0),

Mge 6-3, Table 6-1:
Delete AJRTL Part No, and change Deseription to NOT ASSIGNED

Chunge " * to 1P Part No, 0BH13-8008, DOARD ASSY, PUASE REC. & METER AMIL,
(NGTT: When repluetng A3 and Ad Assemblies with HP Parl No, 084 1360030,
MATCHED PAIR, i histraments without pear-pinel MARKER INDUT - sopia)
numbers pretic -+ 802 - and bebaw - conneet # jumper wire fram XA3-pin 6 to
XA4-pin 0),

Mage h=6, Table 5-1:
Nolete A4

Mage 5-10, ‘Iab o 5-1
Nelete A10CIT

Pape 6-11, 'Talje 5-1¢ ‘
Change AIGRIG to P Part No, 06083160, JtFXD MET FLM 26, 1ic OUM 1°- 1 0w

Change AJORLT to 1P Part No, 0767-0443, 1:FXD MET FLM 171 'V
A=l




Appendiy A Mexlol 1413A

CHANGE B (Cont'd)
Chisnge ATORZG 1o 11 Part Bo, 06083108, JUEXD MET FLM 26, 18 OHNM 1 1 /Bw

Change ATORZT to HP Purt No, 07670400, HEXD MET FLM 11" OUAL E' ) B
Delete A1OHIG

Page G144, Table 62
Chnnge B Papt No, 600086 TQ to 22

Change HP Paret No, 0808-3167 174G Deerense '1Q hy 2
Chiupge U1 Piort N, 0608-1560 1Q tn 7

Page D=-10, Tahle H-2:
Chitgte HD 1art No, 0767-0278'TQ to )

Delete NP Paet No,  O767-0420
Chivge NP Pt No, 0T67-0400 7Q: Ineroase TQ by |
Delete 1P Dart No, 0767-084
Nelete P Dapt No, 0767-0401
Page B-17, Table H-2¢
Add NP Dart No, 084 210002, Doseription DOARD ASSY, AMDPL, METERING, M,
2HAR0, MO, Part No, 084013-6002, TQ 1

Add HP Part No, OB411-0008, Doer sefption BOARD AESY, PHASE REC, & METER AMDI..,
Miv, 280, Mfe, Dot No, OB4)5-060 03, 1Q 1

Delete 1P Dart No, OB433-602Y

Nelete HP Part No, d8413-602

Page 6-11, Figupe 6-12, Schematie +1:
Chatbpee voltuge on oulput wivelorm ol ALOFDPE W 6,1 ¢« 0,6V

Poge 6-17, Fipure C-24, Schematie o
Chiyte voltage on Input wiveform al AVTI to 6,1 0,6y

Mape 6-10, Figore 628, Sehemaliv «6:
Chunipe A4 Lo GB4 33 -0008

Phge 8=2176-22, Flrure 6232, Schiematie 6
Delete ABUIT QU2 §5 vom eted Lo jupetbon Torn wd by ABRDY ol Q2 base)

Chanpee A3 to 08413 -6002

CHANGE I

Page b2, ‘Fable 6-1:
Dejeie ATAL

Chinge AJAIRT, 10 AIRT NP Stock No, 0608-3160 1t FXD MET FLM 31, 6K ™M U7 ) HW
Change ATATRZ, to ATRZ HD Stoek No, 06003453 [:FXD MET FLM 106K OHM 101 BW
Change ATATIY, to AN DI Btoek No, OTHT-0430 1XD MET FLM 6, 818 OHM 1 ) HW

Change AIANIME, 1o ALIW IR Stock No, 06068=34652 10X MET FLM WK OHM 15 1 BW

Change ATATRA, o ATRD HIY Stack No, 07670421 RFXD MET FLM 826 OUM 17 ) W

Chinge ATATIRG, to AVRGIID Stock No, G00B=3130 1:FXD MIYT FLM 17, 08OUM 15 1 W
A4




Mol #4104 Ay A

CHANGE I {Coni*d)

. Chitmte AVATIRT, to ANIVT IR Stoel No, OGOB=5244 10181 MIT FEMPTIE ORM 1) s
Change ATANR, 10 AT WD Btock No, 07690467 1 1FXD MET FEM EDR ONM ) W
Chagter ATATIEL, to AV N Stork No, 007 -0460 FCERD MET FEM B 08 QNN )71 i
Chimte AVAIRTO, to ADRTO WD Blork Ny, O0I-3001 1008 MET FIM LRI ONUM ) W
Chisnee ATARRIY, 10 ATRYY B Soek No, 95T-0000 11X MR FIM B TR OIEM 1) i
Chimter ATALRER, 40 AN Staek Noy 0707-00082 10:1X0D MET FLM 6118 ONM 15 T 4w
Chioee ATALREE, o ATREE T Stowl Noy 5000446 11151 MET FLA Y OUM Y ) Wy
Chitnes ATATIREE, 10 ATRTE VP Stack Noo 06808-3100 1E0-XD MET LM 2, 878 ONM 11w

Pagee B=16, Tahle 6-2:
Chigeo NP Part B, 0769 -0200 1 10

Change TP Turt Ro, 07687-0478 1Qr Jnepeann TQ by )
Chimee T Mgt No, 09570408 TQ 1n 3

Ade 1ED Papt No, 0767-04082, In Aeriptn IREXD MET FLM BT OIM 10 18w, Wi,
20400, Mir, Parl No, 07570462, TQy )

Page 610, Fhore 630, Sehentje b
Chipe ATAIRT 1n ALt

Clhinnge ATAIRL 1o AN
' Chamge AVATIY to ATIY
Choppge ATATR 10 AN
Chinge ATAIRD to ARG
Chisnge AMIAITNA 1o ARG
Chitnge ATAITRT to AR
Change AIATIRD to ATHA
Chitge ATATRD to ATND
Chante ATANIRIG o ATHIO
Change AIAIRI W AN, B, IR ONM
Chige ATANIIZ 1o ANDI2, BT ONM
Chitnpe ATATIULS 1o AN

Chuoge ATATINA to ALY

CHANGE O

Page 6«0, ‘Fable 6.1t
Change AIRD 1o 1P Dart Bo, 06003463, 108D MET FLM K OHM ')y

Mage 63, Tublo 5]
Chatnge AGIRTZ to )11 Papt Nu, 0608-2163, 10FXD MET FLM 3, BIK QUM 17 ) 6w

Chimge ASREE to I et No, 07670280, XD MIFT FLM 1, 008 OHUM 1 [Ty
A-h




Appniiy A Medo) 11134

CHANGE ¢ (Capt'd)

Muge BOT, "Publn B
Chivigte ATIVE b HDY Papl Ny GI6T-0200, 108D MET 1M LODK QUM 1 ) nw

Chitniee ATV to 1Y Papt Bo, BRI, FXD MET PLA A B ONM 1 1 W
Chiger ATIREX to NP It N, AEHI-BI0S, OO MIVE FEM 4, 8358 ONM 15 1 KW
Chmee ATRED iy 110 Papi N, DT6T-0, 3FXD MET FLM 1L, 008 QM Y. ) (Y

Page 6-11, Toablo b1
Chivmee ATORYL 1 11 Papt Mo, DI8T-0482, 10X MET FIM SR ONM 11w

Page B-10, Talie hepy
Climmter HP et Ro, 06080083 1O 10

Chige NP Part Bo, OGBE-3163 1O 0 6
Desdots P Pt New, OBER-526G0

Elinpe HIN-NAHR 1) 10 )

Pegtn B=10, "Fable B2
Chite 1Y Dt Ko, 08003483 1O Ineropse T by 1

Chivmes I DPurt No, 07670200 TQ! Jnoroase TQ by
Chitipe 1 Dart Ko, 0670442 PO« Dnerepse T by )

Add I Part Ro, 04571052, Duseription TCEXD MET FLM 811K 01N 1% ) W, Mir,
AR, M, Paet Ro, 97670082, '1Q )

Pagar 510, Floaee =32, Sehemptye 1
Chamte ATORT) 1o BYIK ohin

Pager =03, Figopee 5215, Selomatfe =2
Chisngee ABIEY bo SB30 o

Change ABILLE 1 10OO iy

P G106, Fipnre 6220, Sehematie 3
Chie ATHA ta 1000 nlyp

Chiyee ATI Lo 3830 gl
Chinge AT 1 3840wy
Chamw ATRTY {0 10450 odun
Pape 62140220, Plgure 6232, Sene, o o
Chomgge ADIRD 4o FIBK ulun
CHANGE N

Mgee B-0, Tuble H-1:
Chunge ABRE to 11 Dapt N, DIBT-0A08, XD MIT FLAY 2 ONM ). 1 6w

Page h-0, Table 5-1:
Crmigge ABRIB A0 D et No, 9967-0010, 1-1XD MESSFLM 000 OUM 171 aw

Page H~1h, 'Fable 62
Dolele NP et No, 0157-0400

Change TP Papt No, 09570408 1Q 1o 4
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CHANGE N (Cont'd,
Delote Y Papt Ko, O757-0017%

Add 11D Pupt No, 0767-0010, Deseription TUFEXD MET FLM 800 OIM 17 1 WL M,
204080, Mry, e No, 0T57-0811, 1Q 1

Page =21 A5-20, Fipure 6202, Schemntbe 1t
Chivnge ABIR to 121 ol

Chanpe ABIRLG to DAD ohm

CHANGE |

Mipe h-11, Table 6-1:
Chinge ATORD mwd ATORG 1o HP Pt No, 060B-3165, RFEXD MET FLM A, 645 ONM 17 1 W

Chitnge ATOIW to HP Pupt No, 0600-00056, XD MET FLM 2, 61K QUM 17 1 BW

Pape betd, 'Table -2
Changge (AP Payt Na, O608-0086 '1TQ 10 7

Add 11D Papt No, 08083566, Deseription FXD MET FLM 4,648 OHM 177 ) BW,
My, 28400, Mfr, DPart No, 0608-3165, TQ 2

e 5-16, Table G-2: .
Chungre U Papd No, DT67-02080 TQ: Decrense TQ by 2 ]

Delete NI Pt No, BI67-0422

Papge G-11, Fipupre 6-72, Sehomalie )
Chunpge ATORS and ATORG to 4640 ol

Clsge ALOIR to 2610 ohm

CHANGE

Mapge 63, ‘Table G-1;
Chunge ASIIZ to 1P Purt No, O60B-3243, 10CFXD MET FLM, 178K OHM 1 1 8w

Pige §=4, Table bl
Chiunge ARG to B Papt No, 06983203, 10EXD MET FLM, 176K OJM 17 1 BW

Page G-14, Talhle 5-2:
Change P et No, 0608-8243 TQ to B

Pape G-16, Table § ™
Change 1P Papt No, 0008-3453 TQ: Deerease TQ hy 2

Page 6-10, Figure 6-21, Schepstle bt
Clunge ARIB to TTER ohm

Page 6-21/6-22, Figure 6-32, Schematle #6:
Change AIRIZ to 1788 aobm
CIIANGE K

Page -4, Table h-1:
Chinge AT o HP Papt No, 0767-0442, RFXD MET FLM 10, 06 Q)M 15 1 BW

Puge b=T, Table -1t
Change ATC10 to HP art No, 0160-2662, CIFXD CER 470 pr 6% 500 YDCW

A-T
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CHANGE K (Cont*d)

Pagn b-14, Table H-}:
Add DD Bart No, 01460-2562, Deseription CHEXD CEIL 30 P& BOD VIRCW, Miv, 7160,
MOs Dart No, OCCIGNIB00 4710
Nelete WP Part Ne, 0160-3096

Puge G-16, 'T'uble 52
Chithge 11D e No, 0767-0442 TQ: Jnerease TQ by

Changr NP Papt No, 0767-0443 TQ: Doerease TQ by 1
Puge 610, Fiure 6-20, Schematle 5

Change A4 to 108 olm
CIHANGE L

hige =6, ‘Table H-1:
Chinige ABCLI Lo B Papt No, 0160-2208, C:FXD MICA 330 PF L7300 yhew

Page b=, Tuble he1:
Change ABRIA to I Papt No, 0608-3167, XD MET FLM 10, 65 OIIM 17 1/0W

Change ABRT ta BD Dupt Ne, 0767-04368, F:FXI MET FLM 6, 11K ONM 1" 1 /oW

Pape 6-10, Table 5.
Clige ATOCG 1o HDP Dapt No, 0160-2211, CFXD MICA 510 P16 300 VhOw

Pagre G=14, Tuble 72
Delete 1P Mart No, 01400225

Delete B Part No, 0360-0340

Add 1P Papt Ra, 0160-2201, Deseription C:FXI MICA 330 DF 6'7 300 VDCW, My,
2480, Mir, art No, 0160-2208, TQ 1

Add 11D et No, 0160-2211, Deseription C:FXD MICA 610 DF 6% 300 VIOCW, M,
20480, Mrr, Dart No, 01602211, 'TQ |

Change HP et Ko, 0608-3167 'TQ: Ineronse TQ hy ]
Doelete BP Darl Ko, 0694-1270

Page 6-16, Tavle h-2:
Change Y Part No, 076T-0438 '1Q: Ineruase 1Q by 1

Belete HP et No, 076704444,

Mipe 6-11, Mpupe 6-12, Sehemnlic #1:
Chame AIDCG 10 610 pP

Page 6-10, Fipure 6-20, Schematie 23
Clainge the wime of AR Assembly to:
PO ABTHIRD LIMITEIRR AND B, 1V * SWER SUPDLY ASSEMBLY
(O8413-60006) 1 QF 2

Page 617, Figure 6-24, Sehomatie ot
Clange ABRIG 4o 19, 6)5 ohm

Change ABIRID 10 6110 nlyn
Change the naume of AB Assembly to:

PO ABTIIRD LIMITER AND B, 1V POWER SUPPLY ASSEMNLY
() 3-8000) 2 QF 2
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CHANGE 1, (Cont'd)
Chinge e stage mme W read: 6, 1V SUPPLY

Chinge the voltage an the Lne from ARTDS 1o AVEDS 1o rol:
0,1V ¢ 0,2 VYO

A0
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Thils supplesent contalng limpartant i'nrornntiu‘n for cosrecting manual errors and for adapting the manual to

_Indicated In tho Lables below,

"SARIAL PREFIX O NUMBEA | MAXT MANUAL CHANGES |  ( SERIAL PREFIX OR NUMBER | MAKE MANUAL CHANGES
- 1144A01961 thiu
 1144A01980 1.
1513A S R T | '
1548A, 2005A 1,23 ‘. -
20324 1234 , ¥
201A 15
B.O2MA 16 - |
}
- NEW ITEM
ERRATA
Page 4-13, Figure 4~2. Test 4; :
On the test setup, change the lead going to J2 pin 3 of the 8413A to rear connector TEST PHASE OUTPUT
on B410B,
~ Change [ to read: "L Set 1-dB step attenuator for 200 mVi10 mV peak- ln-pan at 8410B TEST PHASE
OUTPUT.

' Plge 4-15, Tudle 42, step 3: :

Mnnuni dmm supplemants ore revised as often ae n-murv 19 kmp mnnum "  current and accurite as pomible, Hewlett-Packerd

- Whan requesting coples, guute the manual dentificatian information from your suppiement, or the modael numbar and print date
~+~ from the title page of the manust,

o MANUAL«GHANéEs

Maode! Mumber 8413A
Date Printed: - Muy 1974
| Part Number; 084)3-9001)

l— MANUAL IBEN?IFIBATIUH .

! ‘ {

instruments conulning improvements made after the printing of the manual, :
To use this lup,alemenl moke ol ERRATA corrections and all nppropriate serial number reln!ed changes

‘ Under*Amplitude (50 mV/dB),” change the mlnimum value for+9 dB to +436 mV and change the minimum
“value for =% dB to =436 mV,

NOTE

recommends that yqu perlodically request the latest wdition of this supplement. Fres copies sre svallable from sl HP cifjces.

11=‘ Sy vy

"-.;_:Prinudinu.BA.' . .' ' | I [ﬁ HEWLETT

20 SEPTEMBE"I 1984

PACKARD

6 pages .
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el o I - Model HI3A 4

" ERRATA (Gont') L | ®

- . Page 542, Table 51t
RN ‘ Chnnge AIAIRI 1o HP Part Number 0698-3243, nFXD MET FLM 178K OHM 1% 1/AW,

l'nge 5-3. Table 5-1:
;' Change A3R11 to BP Pnrl Number0757-0464, Rcsilwr 90, 9K 1%,125 F TC=03:100 (FACTORY SELECT ED
5 PART).
"~ Change AIR12 10 BP Pm Numbcr 2I00-3054 ReaiaprTmr 50K 10% C Side-Ad] i7-Tum.

. Page 54, Table §-1t i | .
: Change A4Q2 to HP Pant Numbcr 18544)475 cD s, ;
. Poge 57, Table 5kt |
Change A7C6 to HF Part Number 0160-3048, CiFXD MICA 8000 PF 1% VDCW,

" Page 5-12, Table 5-]3
" Under Miscellancous section, change HP Part Number 5000-3505 to 5000-3305,
. Add HP dart Number 084}3-00027, Switch Bracket
i Add HP Part Number 0361-1127, Eyelet (Quantity 12).

3" Page 615, Figure 620;
“w U Chagge A7C6 to 8000 pF,

Page 619, Figurcs 6:27A and 6-278; B
Change "RI5” next to test poini 2 0 “RI3,” |

Page G2I. Figure 6-32;
" Change A3R11 t0 909 K
: C_hnpg_é A3RI2 to S0K.

CHANGEY o

Poge 5-6, Table 513 ;
Change A6Q3 and MQ4 fo HP Part No, 1854-0005. . i

Page 5-7, Table 5-1t ' ' | (
Change A7QI, A7Q2, 1\704, nnd A7Q5 1o HP Pnl‘t No. 1854-0005,

'Page 6-13, Figure 6-16: o ‘ -
C_hnngc A6Q3 and ASQ4 1o HP Part No. 1854-0005. ' ! |

Page 6-15, Figure 620; . ‘ ' o
Change A’IQI ATQI. ATC4, nnd A1QS5 1o HP Part No. 1854-0005

i

L CHANGE2 !

| Paoge 5—[3 Table 5-1;

wt Change Item 1 to HP Part No. 08413-00024 PANEL. FRONT (MIN‘[‘ GRAY/JADE GRAY).

. ' ] . .
| ' 'Page 5+16, Table 52 oo
\J‘. j : Chnngc PANEL.FRONT o HP Part No. 08413-00024,




l‘

&
)

‘ |
' |

. CHANDE ; . .

" Page 5-2. Table 5-1;

ModaBAA o 08413-9001 )

' CHANGE 3

Page 1+, Table I-1;
Change phase meter nccurncy specification to read as follows:
Accurncy: +2% of end scale or 0.2 degrees, whichever Is greater,

Page 4-4. Figure 4-2;
Change phase meter accuracy upcciﬁcnlion to read as follows;
Phnse Meter A.ccurncy: +2% of end scale or 0.2 degrees, whichever is grealer,

t Page 4-6. Figure 4-2;

Change B413A Phase Metcr Indlcation lolcrnnces e 3:0.2 degrees when the B413A 6 degree Phase Range is
ulcctcd. ‘ S .

Page 4-23, Figure d-4: .
Change B413A Phase Meter Indication lulcrnnces to 1 small scale division when the B413A 6 degree Phose
Range s ulectcd

'CHANGE 4

Page 5-'13. Table 5-1;
Change Item 6 as follows:

S R HP Part No, * Dascription
- 0841300026 PANEL: REAR
- 08413-20029 SUB-PANEL: REAR
2740.0002 NUT HEX SST 10-32 X 3/8 1
2190-0064 WASHER: LOCK INT, #10

Change A3 1o HP Pnrl Number 08413-60032

Page 5-17, Table ’5-2
Change HP Punt Number 084]3 5025 to 08413-60032,

Page 621, Figure 632 = = '
At !hc top of Aﬁ Schemntlc. chnngc the part number of A3 Amplitude Metering Assembly to 08413-60032.




oy ; _ . ’ .‘ !

0BA13-9001 } ; - | Model 8413~ |

CHANGES " | | ¢

Pnge 57, Table 5-1;
Change A7 to HP Part Number 0R413-60036 CD 9,
Change ATCI, AJC2, ATC3, ATCH, ATCS, and A7C7 to HP Port Number 0160-4834 CD 6, CAPACITOR-FXD
047 pl10% 100VDC CER.
Chnngc A1C6 to HP Parl Number 0160-3048 CD 2, CAPACITOR-FXD 80X} PF :hl% 10VDC MICA.
Change MCB and A7C9 to HP Part Numbcr 0160-4835 CD 7, CAPACITOR-FXD .1 uf £:10% S0VDC CER.

Pngc 5-8, Table 51t
' Change A9 to HP Par Numbcr 08413-6(‘035 cD8.
' . Change ASCI, ASC2, A9C4~C':‘. A9CH-C10, and AYCI6-CI7 to HP Part Number 0160-4835 CD 7, CAPAC-
) El'I'OR FXD ) pf10% 50YDC CER.

Page 5 lt) Table 5-1: .
: Change AlG ta HP Part. Number 084!3-60034 ofa v A '
bU T Change ALOC), AIDC3-CS, AIOCSH-CY, A1GC)2-C 4 to HP Pait Number 0160-4835CD 7, CAPACITOR-FXD
17 I pri0% S0YDC CER.
. Change A10C2, MOCII AS0C15, AJOCL7 to HP Part Number ﬂl60-4834 CD 6, CAPACITOR FXD 047 ul
| 10% 100VDC CER. C
! Change A10CI0 to HP Part Number 01604822 CD 2, CAPACITOR FXD 1000 PF 5% 100VDC CER,
 Change AlﬂClé to HP Part Number 0160-4846 CD o, CAPACITOR FXD 1300 PF £5% 100VDC CER,
1
Pngc 61, F{gurc 611
Repluce the Al0 Assembly Componcm ldenlmcntlon diogram with the onesupplied in this change supplement;
Figure 6-11 {CHANGE 6).

Page 6-11, Figure 6-12; '
"' At the top of the A10 Schematlc, change the pan number of the A0 Reference Amplifier and Phase Shift
Assembly to 08413-60034, ’
. Change AlOC!. AJOC11, AI0CIS and ANC17 10,047 ph

Page 6-15, Figure 6-19; '
Replnce the A7 Assembly Component Identification diagram with the one supplied in this change supplement;
Figure 6-19 (CHANG": 6).

Page 6-185, Flgurc 6-20;
. _ At the top of the A7 Schematic, change the part number of the A7 Second Limiter Ammbly lo
J O 08413-60036.
g - Change ATCI~=ATCS5, ATC7 to 047 pl,
. Change ATC6 1o 8000 pl‘.

Pngc 617, Figurc 6-23'
Replace the A9 Component Identificwiion diagram with the one supplied in this change supplement: Figure
623 (CHANGE 6)..
. Page 6-17. Figure 624 '
At the 1op of the A9 Schcmmlc. change lhc oart number of the A9 Mixer and lnlcgmlor Assembly to
08413-60035,
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