Errata

Title & Document Type: 8412A Phase-Magnitude Display Operating and Service
Manual

Manual Part Number: 08412-90010
Revision Date: April 1972

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

Agilent Technologies


http://www.agilent.com/
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CERTIFICATION

The Howlotl-Packard Company cortffies that this imstrument was
thoroughly tested and’ inspoated and foruud to maoot ity published
specifications when it was shipped from the factory. The Hewlgtt-
v Packard Company further cqriifies that {ts calibrabion measuro-
mants are traceable to tha U8, National Buteau of Standards to

the extent allowed by the Burbaw's calibratioh facflity,
. C Y

1

-

'WARRANTY AND ASSISTANGE

All Howlett-Packurd products are warranted against defeets In,

matarinls and worlmanghip, This warranty applies for one year

from the dith of dellvery, or, In the cpsn of certain major compy-

« nanta lsted In the operating manunl, for e speelfied period. Wa

-will repnir or replaco produets which prove t be dofectlya duglng

“the warranty perigi

' Packard, No other warranty ls oxpressed or implied? Wo are not
Huble for consequentinl dnmagues, ' )

Servieo contracts or epstomer aislstance agroaments ar uvullnblt;

for Hewlott;Packard produets that réquire maintapanes and re-.
N '

anir on-slto, : -

For uny.:mnlumm,‘conwct; ydgi'- noArest l-luw’lutt-l'nclturdﬁplau aml
Barvice Offleo. Addrdsses n_miumvhlbul at the !)qck“of this manunl.

] i

Trovided they aro returned to Hawlett. -
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GENERAL INFORMATION
1. DESCRIPTION, 1-8, INSTRUMENTS COVERED BY MANUAL,

I=2,  Tho Modol I4IAA Fhae=Magnitode Displa
(Flgura 31) b a plug=in diaplay uplt for the HP
Muodpls B40TA and B410A Neiwmk Anplyrers, 'Pho
instemmanl aonlaing i CRT whioh dluplnru tanl il
amiiude and plino on two agparate CRT 1rneen,

=0, Tha ampdttade and phkan 'dlnplnr inay show
dlgounls which rumrmml virfous amplitude ratioy
dupending pp e teanadues i vand InOw notwark
mmlyunr.“ﬁ‘nu digplayed qunidition muy o eatlon of
voltae, N rrond, tmpadanae, or sy fnoidunt=to-
raflentod algnal,

T Bunh Phuno=Magnitudn Diapiny anrrion u iwn=
part gorlal numbar,  Thenymbogr |n'pnmlinu|huIwrlmu.
or litor, s a profix, The wontentaof this nknual ap»
My diroetly {o dnsbamania having the sama wprial
numbar prafixen s Hakmd afiar HEIIAL NUMBEIY on
the title page, . ’

1=l Ravision reguirsd to nyluul HHT] mnmuil to olhop
aorindl mmbar prefixon are” given In g yo)lowsshoal
Magun] Chsnges Innort aupphlod with the monval, Fop

Jody  Amplthudn 1n displayed in tlcmlI'mlu/cllvlulgm m‘ul e .
phaue By disphiyed In dogrovs?divialon oi the QIUP “g{::;;“:::,“:?,,:"m!]‘.],' :;'.mf. .',’;? 1';|| l:"|. ll':::::nlﬂ rc!:::ll;::l" : |::):
gratienln, Various varticnl amplifior sonsliivily NOREREL Howlell )2 "k“” i ' ”
vangen for hath amplituda and phise may b soleoted, kv oifina,
From panel phuag Hftaet conliale sllow the phase § , .o \
1w wdiumtod foy the moat sonvantont diaplay, ?
10, A ronr=punel comselor socopts n vollage v, 7
frequenag™weap algned Trom the oweop onsilialor wim "'.' WARRANTY.
ampiifion e qimml Within tha_ Insbrmmant (o provide ‘ . s
a horieontal swoup for the CR'T. laear panol aon- =1, Tarma of the warranty on the MIRA are do.
huainrs niso provide kmpiituda and phase onlpul erihml oh e front cover of ds mamal, . Foy jny
Algnnly and aaaopt V-axin marker and bianking hnppl wikdlonal informatton aoverning warranly, osonlael  °
ignale, Complaly spustfivationn for the Modnl 41 RA your nearast Hewlett =Packard feld offlow, T
Phisue «Mugnttwde Diaplay are given in Tabln ) -1,
- ' ' :
. ' ‘ S Table ) =1, Bpovifieations (eet 1 of 3)
INHIR Mﬁ'jﬁ_ﬂjﬂ ';]QHJ‘ Plug=in CIVT dinplay for NP 4OTA and B B4I0A. Nolwork Annlyrors,
Dimplnya ralio g phade versus frequepey of BF sigoal, - - Lo -
. A\
DYNAMIC BANGE 00 4D amplitude and 280 dogran phass, ' ’
MODI Panitions are nmrlihule, miane, oy dunl, I duab posltion, the - ampiinda (race In more
intanno than phaas for 1denlifiestinon,
AMPLITUDE RANGE: 0,88, 1.0., 2.0, and 10 40/Diviulun
PHAIRE BANGK: ), 10, 40, and 00 DEQ/Divinion, ’ L | .
PHABIE OFFERT: Oftnatn diaplsy in R0 dogroo' ntapa from ~140 dograos o +1B0 degroan, / ‘
DANIBWITHL 10 Kl for maximum information display or 100 3 1o Hiter dlupinyed ni‘ilu. .
1AW - LRVEL AMPLITUDE CALIBRATION: Galiheaton fow 1avel. amplitude sighal dinplay,
HORIZONTAL QAN Adjustn tonghl{ bt trace, )
, i LI h‘
, ' '.!f :j*/ |
' ¢ wrmd . LI
S . ¢ 3‘%

.'-“

[

cpbidane
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Tale )=1, Spealtioationy (Hfuml gl @)

Mool H4) RA

]ul‘ll'] ﬂ;'

. OWEED 1N lluquhuu awonp alnnl (0Y ep nninm) from uwuulm nu lmnmnml awoup drive,

DLANKING, .DInnks CRT wilh -4 Vin nmnllml. Cnmnnlllalu wllll HY H601A nmi
10N aurlua nwcmpulu. ‘ .

7 -AXI
QUTPUTH,

L

lnlnnuilhm rnnas with =0 Vi and Banks wllln o Vde umlllml.

' AMDLITUDE AUXTLAARY: 09 MV/tIll

’ll'umm AUXILIARY! 10 MV/DEGRIEY
AMPLITUDE ACCURACY;

Displayt 0,09 'u'n/du 40,08, div/div, . ' *

My Quigits 0,03 A/, v '

Tomperralure Ctmmnlunl: 'I‘yulvnlly < U, 00 uill/ C ol midaoroen,
" puABKE AcCunACY, _
« Dlapiyt 0,010" /degron }Vi.un div/div,

Noar Qut:ml; 0. 016" /deyren. ' . _

Phase Omwlt 0,3%780 dagree wlop, m)l tn oxgoad ial orvror of 3 for 360* of c.lmnuu, ponitive
or negalive dipaption, . '

Vi, Displuyad Anpditusdm ' '

Qvar uppar T0 410 anyliudo rangal II A0 41, maximms phane ahangé o ml lo axaand 47,
Otnr lull B dl amplitada rangat Maxbmum phase change nl to axcoeod ﬂ .

o |~ Lmﬂm; %I'.l Wails suppliod by mainframe, .

WIIGHT) an I'UU. 1, B kg mumum; 22 . (10 kgt - )
/ Ao T

. o I!lulfuﬂllﬂu[!; 0 In, high, 10-4/10 ln. duop, T-0/3% in, wide {16, % x 30,06 x )0,0 em); eneludan
i ronl panal knobs, . ' ' ' '
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‘Anslyedr ‘mainfyonia, e G412A provides b diregl
* GRT tynce of phose und mpanipute showing thie ratio
, tay belwepn ‘Hio test and yefexaheo RF signaly npplied to
1, the l/tl\mlfd analyear, Conjrols on the front ymnel.

rrnv do horigontal Jmlllnnlnu and gain, nm,pllln_l & lbw
avol pallbration, phash and gmplitude dispiny resnlus:
tied,' and phoso oftast of the phase {rage, an well

wrovide vertigal ‘positioning and aligning he trase

ith U horizhnlnl graticule, The reur panel containg

TIINC connosors which allow epingallon of v ywappay

('Im'rimnlnl signal, markers, and Moanking, Oulput

‘sigualn from e phase and mggnityde atsplifiora dre

© avaflable at rear panel BNC eonnoators for use with
an extornal X-Y racordor or pucillbmeope,

3.3, AWANEL FEATURES,

d

* B

' -

i *

3-4, Fronl tnd rouy pangl cdntrols, ;‘1 nnnuln'ru,
and Indicators are desoridd in Figuras et nnd 3-2,
In- thess flgures, the numbars onithe {Mustrajiona
mateh the doscription numbare, + ', g '

3.5, SCREWORIVER ADJUSTMENTS

PR ) *
-3=0. Thore are thrae aporatnr scrawdriver a‘d]upl-
maonils on the R412A, ono on the front punel and two
on the rear panal,

3.7, “The AMPL CAL (LOW LEVEL) control on the
front punal adjusta galibration of the amplitude amylf~
fiers To properly adjust this eontrol, sat the Nelwork
Angilyzop/tast channol grin and amplitude vernier tod
obthin--fin B412A traco on tye conter graticule Nne,
Docrease the test chaminl gRin iy 10°dD steps, With
the' 8412A AMPL™DB/DIV control det U3 10, the trace
v+ #hould moye down_one major division for wach alep,
It not, -ndfyst AMPL CAL (LLOW LEVEL) control on
front panel. Continue adjusting the toat chunnel gdln
and AMPL- CAL ‘ww LEVEL} gontrola until’ the, -
lrace movaes exaclly one major diviaion Jor eagh
10 dB step, from the centor graticuln ling oward tho
hattom of the CRT, ‘ : "
h ‘

©, W0, A, VERT POS conlrol on the rear panel in
+ adjusted MuNa manner similar to adjusting the do
halancg-of a We coupled oacllloscops, Hol tio Bweop

" OAoflator, Netwprk Analyear, and 84124 controls
+to obtain a awept amplituda dlnplny poaltioned noay-

I

)

-
Il

L : A LI

#a + 3~ {race clunge wilh a change In #o
CRT.intannlty and focus, Controls on the roar panbl’ "

- Tanld (hry b

~

d
. u i
_F YBWR, rotlenlion enofflaldm, and impedince can

nﬁan Tosd Unit, B Mudel BT43A (3,0 ~ 12,4 Qlw),

- operating: whnsual for e

Ino, Man wel the. BEIRAAMPL DI/DIV control W,
130, 3 Ui ‘Lrace hina moved from Hie canler graticuls’
Line, veuantsr It by adjusting .the VERT POS anntrol
on e rear phnel, Continue sdjonting ihé ?mplll L
ponsilivity, mimplitude: vernidi¥ang vertianl ponition
aontroln qe, dqesoribad alnove; gdfual for niinhmun

ity
ity

3.0, ‘The TRACE ALIGN control on ihe rear pane|
In adjusted to nlign the B412A traoce o the horizonial

graticole, “The nlignment I ‘done most effentivaly '
» 00 tho contar
*shoyld bo sot for mlulmulh‘nw:p width,

" 3-10. OPERATING wpucenum"é}‘

raticuls Mine, 'The 'Hwoep Onolllator

y

d=il, 'nfé M‘l!A l'lllu,-Mﬁ Wiude Diaplay pluge into ?

Joth the Modal 0407A aifd iin Model 8410A Nelwork s | -

- Analyears which l‘l&pﬂwr novar the aentiye. band
batweon 100 kil and 12,4 Glie, In an ansplifuds, feat
nojup, fhn D41ZA" dinplays both sugnitude snd phane, '
Haide on mupy typea of componentas and
cirguin, whellsf puunive or aolive, Tosls may alsy
ha mada of twy mnlcl_lTj amplitiers dr pther devicen
v aeo how ihoy diffek iy gabn qnd phaso aoroan a !
uwlnpl band of lrnqunnﬁan., In ¥¥datlaglomelar lest
Anjup, ‘ |
ot -Ilm reflacted algnal. From thin Infdpmwiion, .
oalaulated,
“and Lransmissjon meksuremonts are
uran 3-3 throigh 3.0,
) . RN

* - L

312, In mmumrpp;'n.lluullt:m, he 8410A (ngether
with an B4IZA plugsih I .umed 'as the readout in-

tkeal fant sebups for Loll} refleakion
shinwn in - Fig-

- strument for an B Paramoler -Tent Bel, P Modal

6748A (0,1 - 2 GHe), vy for A-feflection/Transmin-

hiese. unita toal tranemingion and-refleciion chare *

torjalien of {wo-port davices, For iransnyisalon
moasuromonts, the'B412A displaya gain or loas in
dn and for rofloylion measuremenin the B4I1ZA dis.
plays gatn or loss in dB ayd for refleption measure~
monts the B412A dlapinya vaturn lops -in a3y, For |
moras detailed oporating Inntruction uasing, the P41CA -

the 0412A dlurllya.‘nmm.lon_h and phuwd *

Hyatem with an 8743A or 0740A, noo the appropriuts '

Lransmiunlony refiatiion

instrament uned. oy
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HOMY OAIN comtrol,  Adjpsats nyin of huri-
romat amplifior o ahange lesgih of displayem

trann, - .
L]

[ B

inplayad on lowar hinll of CIRT suram,
'lpv to Bootion NI, Parigraph 37,

r
N

o AMPL CAL (LOW LEVEL) comtra), Adjunin

ealibeation of amplibude amplifior for ultumln

N i
-

DW (ki) awllah, elnais lmndw‘ Jmﬁnmi
hr the reforanceo and anl ahanndin, 'hin
allown deoraaning bandwldil whih nooeanary
in nllnr,‘):ulun from tho digplny, .
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INTINSITY sontral,  Controls Brightnons of

thé traea,

rocul aonirel, Conlrols tha
o trace, Lt
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e
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aid phane wro ltllunlurnd, the ampliipda iraoe
I brdghtar than the glaae tmoe for enty
Hontifieution,

PHARK OVIMET polarity awitoh, Mrom mere
d%{mu, oftunt 10 wolonled either 1y iha nogas
VO ar porltive direation up (o 180 degrose,

‘M polarity switoh aaleits the dirantion from
unmﬁ;nrku i conmapilon with the DEXONKKES

'° J

awiTeingy aslool nffaal,

AMBL DI/DIV, awlteh, Raleoln the onlihraled
rasalutton pf the teat olunial kmptitude disyay,

PHABE OFFHIRT DRORKEH awiloh, Baleols
ollagl tn B0-dagran slapn, The nwhah worka
v ovnjanetion willh the PHABE QKT
mlurur awitah (0 nolanl up o 100 degreen in
alther the positive or nogylive direation from
parn dogreane Tha phasa offbel lun Dy dine
pny rondinf@ivan tho manmirad phnse randing,

@ pans vxo/mv. awiion, flalaots e oati-

higatod ruuolu_llmr of phana diapiny,
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Modal 412A | iJ! ' ’ Bovtion |€

) ' IW ’!_ , . '.:"‘..“
N BECTION IV | R
. * PRINCIRLES OF OPERATION .

4-1. .GENERAL, ' ﬂ’ ;
t
M-2,  Tho Mudal B4MA Phinso-Magnih
-~ foteats and displays magniiude’ and pha
inhorent In the R Inpul aignales o the' :
Thin s nccomplishad by sletecting the 270 Kiie 117 toal
and reforence signale, nltiploxing them Into the

variieal nmpllhar, and displnying {he relative mag-

nilude and phase on twn separate tracen on {he CRT,

4-3, [Inpuis on tho rear paugl are provided fop

. blanking and frequency marking of e CRT ltace,

Outpula pllow display on an_exlernal recorder or
aseliloscope, ‘The horieonts)- awaop I driven by a
de volluge va, froquoncy awoep signal from the
axternal sweep osclllator. Astmplified hlock dingram
of the D412A Is ahown in Figure 4-1, A more delailed
thoory of oparation is prepented In Baction Vil opposiia
the (ndlvidual schematid dingrams,

. r
4-4, ‘SIMPLIFIED BLOCK DIAGRAM
: DESCRIPYION.

4-5, As shown In-Figurc 4-1, ‘RF inpul signals from
A unfl undor teal are convaried (o 378 kliz IF signals
by the AP 8407A or 8410A Notwork Analyzer main-
frama then applied o [he 8412A plug-in dimplay, The
nelwork analyzer mainframe also supplies dual chan-
nol automatic gain conlrol (AGC) mo that only the teat
chamnel amplitude neod bo nféamsured to elfoctively
measure o lest-lo-reforence amplitude ratlo,

40, The teal channal 1o soparatod Into two algnn)
channola In tho meinframe, the tepl phase algnal and
the teat amplitudo algoal, Tha {ont leo nignul in
amplifiod and Jimitod Inthe B4IZA Loat channel amplilise
AD, Two functions are accompliahod; (1) vory fasi pom
arossing ia abtalned which la vweaed for phase moasura-
ment, and 3!) n square-wave conslant-amplitde sipial .
in obtained which Is used for- the drive signal In the
amplitude dotecior, The saeond {oal channal) hywt,
the lent amptiude signal, Is amplified then doteolim
in amplitude syncheonoun detactor A}0, uning tho |
vdriva from AD. The delected amplitudo. signalin aon.

o, varied In amplilude-channel Jog eonvertor AT 1o »

logarithmic signal read tn donibals, ~ Tho Jogarithmie -
amplitude Information 1a than multiplesed togoihor -
witly' the phane informatian in multiploxer.Ad and din-
payed on the CRT,

]

4-7, Tho reforence phaae channel passpy through
phase offaal A2, The oulpui of phanse offsol A in
applied to phase dalscior Al where il in compared

wilh thotast channel phase algnal from A9, Thephase
information niAhe outpul.of the phané detector in
applied to pultiploxer-deflection smplifisr A3 slong

 With the amplituds information, Muliiploxer-dafiection
amplifier AY Umo-mulliplexos the phane andainplitude

nignals to the CILT whire they ire dimplayed,

. ! ] .

4-8. The network analyrer mainframe (8407A or'
8410A) also supplien 420 Vde and 178 Vac Lo'the
8413A. The hiy -»Volunmnr'wly AS and high»
vollage reciifier AS converi plus and minus 20 Vde b
=J000 Vde for the CRT, bow-vol.l;so.yomr supply AB
conyerts the 170 Viae o 48 Yde and' 115 Vde for other
circuit raguirements within the instrument,
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B-1. INTRODUCTION.

0-2.  ‘This acation provides nstructionns for perfor-
manea tosting, calibration, and troubloghooting of the
HI* B412A Phase-Magnitudo Display, Tesl equipment
required for Uiese procaduron is listed In Table 8-2,
i tho tenl equipment recommended 18 not ayailable,
other equipment may ba usoed i iy perfprmunde moels

~Alin "Critical Bppaificationn” listed n the-table, 2
od ’

5.3. PRINTED GIRCUIT BOARD EXCHANGE.

5-4. ‘fhe B412A ia unigue-in tiat the printed elrespt
boarda \y the Inglrument have buon carefully designed
tobe inddpandent of eagh olher so that problomas aan be
eanily ladlnied to the board lovel, NI encourggon (hoe
use of Yo Lroubleshooting tree In Bection VI fof lay-
Intingg froblems o the hoard lbvel dnd has mado
~exchange printed, alreuit bhoards availahie ta
.comploant this repir approach, The rebullt-
exghange dn are dvallablo ot a much roduced cont
Ztrom o now hoard.  The lowaer price s depondent on
the relurn of the defective board to NP, reploca-
mynt board ahould be orderod by Lhe mlmul-nmhnnru
otock aumboer lisddd In Table B=1, The hoard can ba
arderad through the nearest Howloetl-1ckard Bales

nnd Borvice wifice listed in the baek of'thia manual, .

The exchango hoard will immediately be senl djrectly
fram our slock of nervice parta, Upon racelving U)o

* replucemsant board, thefaulty board shoutd be rolurnd
In the'same spocial carton in whieh te nowboard was
recelveds Do nol return-gjdéfective board to 111* untii
the replacoment hoard hastedn received, .

ted. Ifadefective exchange board witl nol be rolurnad
te HP.and the ordered board ta for apare partn sloek,
. ala,, o new hoard should be ordered, uning (Il now-
assembly stock mumber listed In Tallo bB-1 or Gx);

6-6. MAINTENANCE PRECAUTIONS,
WARNING"

Vultages greator than 1000 Volts are predent '
“al e CRT and in agspmiilion AD and Afl,
Theae veltagen eould cause Injury to per-

ponnel,
CAUTION

Whan replacing boltom covara, do nol ox-
cood acrow slrenglh

+8-7. PERFORMANCE TEBTG.

B-8. The proceduren in Tabla 5-3 ang 0-4 tont Lthe
parformance of the B412A. These procdures may be
used durlyg incoming thapocilion, perl
or aftor repalr or allgnment, Tho lost may be por-
formad wilhout aoeaan Wo Lhe Inastruiment intarjur, The

“slondard teoublaph

¢ avaluation,

Bogtjon V

[} ‘)

SECTION V -
MAINTENANCE

u}wulﬁcnllmm ul/{nhlo I« arethe porfprmanea
plandardn, ’

L
o+t),  ‘I'wo almilar procoduros are pr, pentadd, onn for

tie B40TA inainfegme (Tablo 8-3} und vin fo@ the D410A

mainframe Table D=4). The two pronedurea ditfar
only heasuse of the differances In aparatjon helwenn
he twe nininframaon,

* +

8-10, ALIGNMENY PROCEDURES,

1]

g-11. Alignment proceduren are glven in Table B0
und 6-7. Flheao procedurap should nbl be porformed

* aa m roullne maintepanoa procagera at shomld hae upod

(1} altor replacomant of a parg or acomponent, (3) whnn
the performanca test showe (MM the spoaifléations of
Tablo 1-1 cannot be met, or {3} whan instruated W do
s0 I the tEoubleahooting tree (Plgure -4}, Dotore
altampting any, adjustmont, aljow 30 minules warm=u)
tme for tio 8412 and mainframa,

B-12, ‘Tuble’0-2 lutn Uig feBL oquipmdnt Foquired for

abignment, Table 8-4 1inty'Gie al ;Hmuml aontraln, and

Figure 8-8 ghows the lopation of Ui controls, .
] 1 .

' I

v ' /
143} B Tﬂ?UBLBB“OOTlNQ;

] v ! ’
G-14, The lroublealmoling procodiran are given in
Figuro T-4, Thpy should by ppelormad in the order
given, sinco ewlth mep pru?mu tha proper rondout
in rrucmlmp moeps,  The Ledivivshaolfg tree shonld
Inolate trouble to a defoctive printad vireull board op
chasnin=-mounted part; I torther fdult taolation inde-

sired, uso the Individual schematio dingram for thy
defac{ive hoard and (roublealiont, uning the wavaforma -’

and vulpllma i the achamatje dingram, The troub)es
ahootling (ree anmmen that thassty wiring aml eabling
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T apaanra that pand of ihe ormr oontreilslod by the R4DTA phinge ehivnge with amplitude
sthigper, wan the [ollowing prooedoes, '

Connanl m;ul!umml aaCabown I FPgure B3, Connmd the Rataronan ehsnned Inpat 1 s
HAPAJILT CHARNNEL ATPIR inpul, Comat tha slep atimmntor bstwaon the powar aplitiar
amid (o WOTA PICET CIANKEL DIRKCE ingl, He tin Q=180 dl} atlanualor 1o 40 41, Hm
the B4DTA THEF CHAN LKVEL ADSY awiteh o the middle ppattion,

el the D4TA DIRPPLAY RIOFICIINCIC 10 ald/mtop awital (o the top posilinn and adjum
Ui DIPLAY IERIERENCE CAL Hmmbwhay), tar D,

ol e awaep amtiliaior tar ininfinoiy mﬁmm widlh ol any n'ui'mmuy in the DA oparating -
eangie, Adpusl B3F autpeit Joval tor maxbioum power sl or aol{) the H4OTA R CHAN LEVEL
insdog Indinghion e alightly above theoparata pagion, whichover aomos (beat, ‘

Adpual D diapiay antl IEARICOFIBIET aod 0401A INEAHIC VICHNIER for a poro dugron

pinda relerannyg on e dlaplsy dnil, {

lerk maah DRIPLAY REFICRENCI 10 00 ntop an (oflowsi

() tlod the DITPLAY REFERENCIC 30 dii/alap awlloh onp poailion down, *
) Ohunrya the phiao i fisbantion of the diapday unll it rooord,

m Ineroann the {oul ahannnl bt powar by 1A by romoving 1 dt) from the step

attonuglor al.tho tanl ohaniol igwml, Adjunt the PHABIC VEERRIEN fof 4 eoro
shog'on phare boliation,

{4) Repent tha alwivn stop 10 choek T romatining 10 dB/atop panitions, Neadinga
rodorded are phase ahwgies with sinplitude olimige of the 1401A,
* NOIK

Wi B40TA REDVCI INIPT BATEY Highl may come on &l Bgh (est
ohmmnl dnput Jovala, It an, rodana the awoap ancillalor outpul
powar b axtingalah the g,
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Table =4, Dertormanow Posl with 4304 Maintesime oot 3 of §)
i l’hl' ' BEACHIY I'Il)N AND l'ltl)ﬂlbl)lllm

----------- » = 3 -v-rrwrwwf-.-v-rmv-.-s BT e o T g Wﬂ"""'*.'*?ﬂm’?'ﬂ"!"tn“'ml

I IN’UAL ilL'l'Ul' V . . /«J'

APRCIFTCATION Oepersd operadbing, X

DIHORIMPION: Bet ap and wdfiat et ramet Tor amplitads pnd phiase soe sa ORT,

PROCEDUND v,

#e Canneet oignent an dhowe i I mrs bRyt awaep onnilislor for wwapt made over {he
narowogd band possibla, i i D4HOA AMIYL VERNIER (o osddramge,  Adjumt D430A MWldCl'
HPABILPEY sontral amd wwoup asanibbstor 31 onlpat for BRI CHARNER meor umlulmm n the
mibditla o the OPEKRATE range. '

e While abinrving asaltlngwo m niljut DA AMI'I l'l‘tll)l!. TEAT CRRANNEL UAIN A nlvlnln
/ 1wV pep !lum H410A T ¢ | AN OUEmIY,

, 0, Nl DETBA MODE nwitoh (o DUAL, AMDI, I)ll/l)W "W 1 10, PIANIC IHEG/ZDIY nwitoh
o B, RUARK nwiteh ta {1), DEONKKN nwited 10 100, wnd AW Kn) awitoh 10 10, Bt -

umnA AMBLYTUDI TEET QHANNEL UAIN 10 llli/ﬂlc?l oontial (o 80 A1), Bath ol itwilo

mu)} rrm tranen ahould b dlgplayod soross B9IRA CIVE, I noonsaaey, wiljust Srangiinar
REVICSICNC Y PLANK BXTERBION (n oliain havigontal phann Lrann, Adjual S418A OO

' <ot aud deth Ceaoes shosdd Do 4 gen) foous, The snplitade frane ahoudd b brinar
v " . Linn the phane Lrane,
LN L T . v b -~ -r L
o | THAGKALIN - v

ﬂl'lﬂL‘ll"ll‘A'l‘l()NHl ’llmml‘nl l!l"ll‘ﬂ”llllu
DEFCHIPTION: Chieok (hal CRE adroulin wen propafly ullunml lw adjunling traee i ‘
saparimpane omter it e,

-

ocknny ' y
Hit BEIRA MODIC wwiteh 1o AMPL, Adjum IMIIM AMIY, WEHHIICII somrol tn mumrmuum
the amphitde traate aver tie sontor horiwalal gratieuly, The lmm shanld align with the
grativuta within L of the brian. h ,
' LI
1 S— N ry - "-‘.\_‘ )
A AMPLIRUDE TIEY - I

. + .
IPEQIMIOATIONS: i OB AB/tD sl o, OB divinton Zdiviaiong ausibinry oulpuals ¢, 03 dB/dl, L

DICRIPTION, 1‘Im'mnmrun{ of Uea roar paned ool be ehoeked ubn e QN teaea 18
)

aliankad irongh the 60 41y amphitude ramge, [AILoF e ampliade vespliting rangen
are then ahietked for aadibration, |

PROCKEIDRE '\)

n. Conngnt digital vulllvlmrllwmmcﬂl ”}l}' man POAL = nn] uulgml. tel
opnrplh
ron

ARl e for sliglestrapenny . Adjust B4 304 AMPL VIERNIEN
amlesl forBik) Vdo o DVYM, -Chiduk diml st AMDPLITUDE T30FF QHARNIC.
OAINontrol aitings Hgled In tahle an IoiTowing page. I neoansary, mijiel B4 18A
from page)l AMPL QAL (LOW LEEVEL) eomtral sl pern and 10 dB positions of N410A
AMPLITUDK 'I‘ml'l‘ CHARNEL QAIN mmlrul for DVM timblontion within toleranee, -

!

N LIY
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tined o V y o ' Modul H43HA
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Fahin B4, Parviormunes Tasl with H410A Maintimmn (beat & of b)
P DEAORIPTION AND PROCEDVIR K N '
[y »
“_ ,' -
{mbit)’ . H4I0DA f
Amplitine Dig .
Tonl Chunnsl Voltmelar ) _ﬂ
i e Homding . ol
; e R0 4 0N -
/ - B0 ‘ TN T AT \
L)) RN R 1)) o
om W0 40
. L] 0,000 4 008
TR S N 11T A 1T
] C o eLN0 4030 ‘
- ' - . i T . E l »
A " s ‘f ‘~!‘ '
bl aworp oamilistor lor swad wimlo nvnunnrﬁ‘uwml bl pomatbia, it B4 10A AMBPISTUDR
TERT QHANNIL QAIN 1) dB/step domtrol (e 20 b tiot MODIC switoh (0 AMPL. Adjuat |
HEHE AMPL VEUNIEN for the yraee sopirimposed on the guptar |';l'nllmlln Hno i, Chack .
e posiion al” B4 10A AMPLIBUDIC TERT CHARNIEL OAIN 10 dib /miapeantro)l suliings /
Petond In Gable bedgw, 3 nnaunsary, fdjual B4IAA tront pana) AMPL CAL (1OW LEVICL)
eonfrol for CILT oo wilhin tdapantth ol posithms of 10 b snd wars 4B on 04 10A
AMPLITIUDE PRET CHANNIL GAIR anntra), :
& ¥) -~
AP Tolaranne O 14124 '
W O o Truee Ty Mujor
! :?:\"NL""‘A“"""'L"';" Qratienle Divighon !
‘S We NV | ' &
) W, 1 DIV : '
N 40 , W, 1 v,
) h « 00DV Q9
tn . o A0 Iy .
] s .08 DY L
0 Cw | a1
L] &-’
’ ‘t
0o tiol A0A AMPLYTUDIE ‘PIIT CHANNRL GAIN 10 di/ wlap unnlrg\ 1o 40 dI) and
. anl (4IRA AMDL DB/DIV nwiloh 4o 3,0, Adjust B4IDA AMDPL VIERNIER or 0, 00
Yoll indleatinn on DVM, Ghamge 1410A AMPLYTUDIE PEIT CHARNEL GAIN,
aonliml by « b WHIM dot mhishl move up two major gratinule diviniéng
40,0 amndl grattaule divinton and tha, DYM ahould Indicals 280 mV + 10 mV .- .
g, al 418A AMDL DI/DIV awitah to 1,6 and ael B4I0A AMPLYPUDID TERT CHANYILL QAIN
oo o ROAD, Y 11 nmmunlr! ragdinnt MDA AMPL VIERNIEI for 0, 000 Volf on DVM,
Qlisnga G4EOA AMPLITUDYE T Hll‘ CHANNILL, OAIN qontim) hr 1 dI, The 1412A dot shmuld ,
mnva i one major gratioule divinion and the PYM ahould indieata B0 My 18 mv, .
* |II'I/nIn;| andl e} aut al aelting detarmined In FPEDP 1, '
!. v
H=id R {
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Tuble f-4, J'urﬁwmmum Tl with §410A Mutnframe (Bhaeat 3 of0)
L] k) [

]

BrEy Jf

DISERIPTION AND PROCEDURE

A

Heetion ¥

] .l‘
lClmlc‘}

a,  Hot 44124 AMPL DI/DIV awgeh (0 0,36 ponstion,  Adjust B4 10A AMPL VERNIER eontrol
and AMPLITUDE TEST CHANNEL GAIN costrot to place the amplitude dol on thy acreen,
Changar the AMDPLITUDE TEST CHANNEL GAIN control by ome d13 and 5412A dot.ahould
move 4 maffr graticule divialons « one small divigion, .

Fi

-

H1 L i + ‘ ' »
HAPECIFICATIONS: 4. 010 dogroan/dagree, 5. 00 divistons/diviaion; < ¥ degreens cumulative;
auxilinry mutput 1, 016 dugroo/dugron, , i

DIBCIIPTION: The acewsracy of the rear panel outpul s c.lmulmd. llﬂt the CRT trace Is
ohockad irough 30 degroos. ALl of the plu&’rurguluunn ramien ara thon chockad

' for ealibration, . /
. — . . a8

PROCEDUNE: |

n. Bl nswaep opcillator (o ulnulu-lrnq'pguur (CW) oparation. bmmucl VM Lo PHASBE 10
MV/DIEG gunnoelor at raar panel of L4124, On B4 124, -sel MOBLE switeh to PHASE ond
PHARE DEG/DY awitch to 90, 841 B4I0A DHABE VERNIER contral to mid range and -,
AMPLITUDE TIBT CHANNEL GAIN control 1o 60 dB, . Adjust transducer REFERENCE
PLANIE EXTENSION (Mnoe stratcher), B41DA PRASE VERNIER, and nweep opelillator.
frequeilay to suporimpone the fwo nine waves on the oseilluneopa, shawing an in-phase
condition at the gt of the 14124, ‘ -

b, Hot 04 labl)li)ﬂlll'll*}i ceontrol to 100, Bol PRASE swileh from positive to negative and dot
on Lha 84 12A should bé erratic, ahowing o thin verticn) line.  Adjunt 64104 PHABE
VEINIER nlightly back and forth Yrom in-phase position and observe trace dot becomé
diatinet on elther sitde of In-phase condition, Lt \ '

o, Hel 34124 DIRGREIS awiteh to zoro, Makoe slight ndjustment gf B410A PHABE VERNIER
tor 0. 900 Vall DVM indication. But PRASE switch from positive (o nogative and DVM
ahould ndicate 000 Volf 4,002 V}Rl in both positions, :

d.  Hol PHABE switch Lo posilive (+)bonition. Bet DEGRELS switeh to positions shown in
~tabla budow Snd oftain DVYM ndieation an ahotm . Bel PHABE switeh to negative (<) -
ponition aid rechuck DVM Indieation ot gach Jy[nlllnn of DEGREES swilch,
N Py

DEGREES Bolting DVM Indtealion

K L0006, 003 y

20 . 02004 .00 -

W0 * 0,400 + , 006 |

0 0,600 5 , 00D
T . 0,600 4,012
. 100 * 1.000,4 . 610 | &
: 120 \ 1.200 4 410
o 140 . 1.400 4 021
. 100 . 1,600 4 .024 ¢

]

Al

a,  Hot awoeup oncillatdr for awept mode over aarroweslaband possible, Set DEGREES switch
{o anch awileh {mnlllun aifd note the phase trace movement. 1 should change by two large
graticulea for 180 degrean offsel. (IZch small division ts 10 degrees, )

7
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Boathm V v ¢ T Madul M4IRA
" [} [ ¢ . ] ’
Todla ﬂ-iq Partsranea Tant with B410A Mainframe (Bt 4 of B) / )
' " ) { . 14
hat M ‘ ¥ h‘
TP DESCHIPTION A!dl) MROCEDURE ‘ ‘ v, :
N T i . o :
) i, " Bol PHABE DIG/NDIV awiteh Lo 41, Clmnut’ DEGRELES nwilah by 180 degrons and phase
{Coidd) trage ahoald move four large graticule divitilons, ' . .
- ) H " " . "
. HBul MIARE bf:o/mv #wleh (o 10, Chnnge l{l{,‘ﬂlllsm awitah by 20 dogevaes and phnng
. tranen shimald move two miajor grationls d‘vm TR _ .
' ; . f . .
b Cheek tha 1 THEG/DIV range of the plase elrduit hynmnnwu'hu; e aaouragy Lo the
6 DEG/DIV range st follown, Sl DEGREES switeh Lo v..nru?ml PRABE DEG/DIV switeh
(o 1 Adjust the B4 10A IMABE VERNIRIE (0 pluee the Grado two simsll gratiauin linpn
: Ielow Lhe conter gratioule b, Bat PHASE DRG/DIV Bwiteh o 1 and traom shimld move .
touthe bottom geatipulo line, (’ . ‘ 'y
. Py . .
LA d i ' 1
h_. Y o TIET ] . *
BPECIFICATIONS: Guneral upumll:fu. : ' ’
- N ‘
DIZICRIPTION: The chanyn in froquenty rasponug in ulmawa on the CR'T traee when a
=~ lowpans Hhter in ummuwt both chumols, : . Y
PROCEDIRE: 4 ; W
! . .
ot swaap oucillator for awept mode over darrowest band potnible, Bel 84 10A AMPLITUDIE
TEBT CHANNEL QAIN control (o 20 d), 80t #412A MODE switeh (o DUAL, AMPL DI/DIV
swileh Lo £.206, PRASE DRG/DIV 1,0, PHASE polarity swilel to positiva {4}, DEGI!EII_BH
awiteh o goro, and BW (Kiz) awitelh (o 10, Adjust 04 10A AMPL VERNIER lo'plnce~
. amplitwdoe ln\‘\w o deraen,  Both phase and amplitudg tradas ahostd he on 04134 CR'T and
hoth dragen shogtd be jagged, shiowing sormal podae On test channel, Bol BW (Kily) switeh
' to O | nnd the traean should chiange Lo a continuoun smooth traca dur Lo the low-pasg
{iitar conneated acroan Umgampliftor inpuls, .
' ’ 1 " i
6. BLANKING TEST ) Sy
SPECIVICATIONS: Gunural aparation, N N ,
) ¥
. DIBCRIPTION: A voltuge abnulating n Dlanking pulne 15 nm:l’od o the rear-punid biankipg
input and the CRT traca shputd blank, . S “
PIOCEDURE; e S .
Connecl a -4 Ve supply Lo 8412A rear-panel BLANKING connoclor nnd -4 Vdo return 4o
ground, The tracos ahould be hlankad, ‘l)Iun\unnnul ~4.Vde mupply, I . 1
. 2 : "
1. Z=AXIB MODULATION TEST R ' ) . -, N
. . 1 .
SPECQIFICATIONG; Gauuml meration,
DIBCRIPTION: Vollage ny marker or hlnnk!nﬁulmlnuu are applied W Ui roar-panel
' ﬂhm input and the CRT trace Intenslfles or hlanks, . .
mﬁmc: : ) . . / y
, 4. -Connget n «0 Vde uuiaply o M412A rear-panel' Z2AXISE connm:l/r ind =6 Vde rolurn to |
A ground, The tracea should itennity, ' ‘
b, Conncet «§ Vde 1o B412A Fear-pannl %-AXIS conneulor and +8 Vde :‘ulurnwcmnd. »
The tracens should blank, o N
v . ' . , : W r

o+
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kol 4

BIRP | - DESCILPTION AND PROCEDURE o, . o
b | v PUANLCUANDILIUE IO AMDILUDE GUANGE '

HIRCIMEATIONS; J " .
' pO‘vm' uppar ?0_ dif ampisuda rangns & 37710 4B, .npuuimum plmug ahange ot 10 exonad 47,
. Ovar full ‘un A8 mmplitade Fangm Max{mum Msuae achunge not to exeead 17,

DESCRIFPION: Phe phusn (rsnn 1s obsorved for change while (he algnpl ampbitste in the .
Lol abnnal In shanjed though the 80 I range of tin 1410A, v

‘ / NOTI

Whon uaing the HI0A the fall 00 G ranga of the
NEIRA aannnt ba alioaknd,

PROCEDURI o .

n, Bat awaep oaaiiator for ﬂluulu-{wnummy (CW) aparation, Bal PHADE DIKI/DIV awitah 1o
1 pouition, Bot I4E0A 'PIRET CHANNIL GATN conlmola for an an=topean ampiiiade lllﬂ{lllyi
Bal PIARY polurity and DEGIICES awitahon s B4EQA PHARI VERNIEE aontanl o piane

A qhy phase dot near themtddlo CIVP grattouls ling,

M, Adjunt (o H44DA "TEBT CHANNEL GAIN uontroln to aero a3, The dHlarenne hitwoen
maxtmum und minfmam ponitions of the phuse dot {rana ahiould sdl be more than
4 deggronn theough (he 60 dB amplitude range of (i H410A,

*e,

Oelb

s
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o amrn ofi) (e Lon on oAl wealen el BO0TA KR OHAR LEVIEL ADH awlioh to lin?
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Comtddl by WhilS ohareving e osellngenps, adjust BE0YA mmu.M{ HEFERERUCE biR/alep switeh
wid AMPL, VEERIIER eanlrol o n\uuln A6 my pep oam-WOTA 1P PEET snbpaty I8 muy
T umumnm; D) ulmmlr Feudliet Bweap Odetlisiny RE onta (o ollaln desired rosalt,
Het DIRPLAY REFERERCE ¢GTAL oo ¢hat sapo dI) appoars in 1 JdR/siop wonin,

Y Het HEEBA MODE awlieh to DUAL, AMIL BRZDIV awiteh 10, PILABE DEG/INY
AWlLOh o B0, IITARKE awllol (o v‘u‘ﬂ. FHIGRERH wwital (o 100, wid W Diie) swiled

4 to 10, Hi II‘ﬂ'M DEPLAY HEFEERQE V0 dB Mup snilanl o o Dl Bl wnplilade

. #itl phiaene dpined alimdd be displayed o HOIBA ORY,

R Lﬂ}'{lﬂll AUPPLY (Alite) .
lllﬁtﬂ”lll’l‘llim,_ Th +8 Vall powar supiben wre mlluhlml vy unl'ruul’ hnlwl.
N EDWHE

Choek far o8 Ve 60,08 Vo at ABPPT and <8 Vilo 40,09 Vo ot AUTDS, 0 stther i
o] of doloranen, sl ABRE wul renhesk bovh best polnts wysin,
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nr THACK. ALIGN. (AlB)

d .
DEACIEFTTIONT  The valtage 0 (e QP Craen =l lgn enth 46 sdjaled o abign braen o
prationle on CNT Taee, LT

IR I

ot Hwnp O istor lor - minbmnn swoag widih, B D4IBA M(ll{ll‘. awlioh 10 AMPIL,,
Adjisnt DAOTA AMUL, VERINEN sontrob sl DIBBLAY HEFIRENCK | dl/mop awital |
o guparbimpnss e smplitude Lesoe over the eanter horisoalal graticaln, For
metimeits with rear gmonl THACE ALIGH edntial 110, osger eenrgmne) comtsol
Al aibgnnl ANRG PRACE ALIGH sont ol Tor et slignment, ol trane 1o grallosle,
Forr iabommata wilhmt venr rpuans! PRACE ALIAN omlsdly sdpmet ABRH 1or bap

) Wt of Yrnee to grationde, I deaoe sigment s aol eorregl wien HELBA 18
lontaliod digestly tnlo meitrame, rend)itn) "TIADE ALININ oonlivl, 7

ooy Tro e TR I AT R A g E RN T R e e S

| AIRIOMATIM (ADIMD)
DESCIIPIONT  'Phe CHP teane 1a mbjurtd Do Dot fomn,  »

PROGEDURI . S i

= Hot sweop aaubllator tn Mluln-lmrnmlw {w) mmlc;'.'fhlluul ARTIIMATIHNM vt gl
: ASIHD windd Tramt ganal OOV oo B for (e mingliest dil Lraee on goreen,

b AMELITUDE, GALIMATION (AJHAD, ABILES, AT, ATHM, ANDAMPL: UAL, M)

VI "I l)lﬂﬂllll'l‘mlﬂ Che QIVP trane (w sdjusted for beal loous, | .
PIODEDUNE) . R
o Quoneal dighal mllmmmdlwm)m ronr nel AMPL 80 MY DI oonsalor, el

POIBA MODE awHub 10 AMDPL sind AMPL DIZDIV aiptenl 10 140, et BOTA DIIPLAY
REFRIEHAI onntol o 40 db and webfust AMIE VICARICR ontrod tor 0, 00 Viby on

" DVM, It gt Vo punnol be obiatnnd, sibjust AT Qheok DYM rondont 88 DINDLAY
/ ! NEPERENCE conteo) asitngs Hsted tm-toflowing 1ehie, Make aligament siljostmonin
/ Hated In Anhie an necenssry, y
ok ']

o W
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HIKRP DERCIIPTION AND IOSEDURE ‘
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h. T T R R TR TR ST T T e s Y 1E e wspreey T AT T S T TR T IR
AQaid) H4NT A
‘ DIHFLAY NEF ERENOK Yolimsley
{Yurn L) Hodding , Ad)isitnm) .
] ' ANO00 ¢ 040 HAX) OAMIN AR 4 "

10 B0 4000 [ 100 GAIN AT I
ST LODD 0 ON0 | 100 DAIN ATRI -

L
. S B . f
bl }%&y;z; T AL A0D 4010 | 1A GAIN ATHIA
ﬁ}f {0 i 0.000 & 000 | <140 BENO ATHY
4

. '
RIS Wil ), B0 & 010 AMI'L QAL+« 1AW LEVER
) | ' (Frant Pannl)
’“\ o SO ¢ 0N | AMDL QAL+ LOW LEVEL
M - . (Froml Panwl)
Y. L0008 AMPL QAL LOW LIV,
’ (Framb Pans)):
i N 000 5 040 AMIN, QAL = LOW LKV,

{Front Manul)

M Sl T e

‘ Ab Hot awenp onntiminr toF swept inide with awesp widih of 10 KHe or loan, Het (e
A4TA DIRPLAY REFENIENCE comtinl (0 0 4D wnd rewdjont AM DL VERNIER,

< nmmnunr". 1o ged n O, 000 Voll dndigation on the DYM, For Winbaviientn with
roRE el VIEIRE BOH anteol, peater the VERT OB ootrol, 'Phe frane on 1he
HEIRA alnild be on the venter harisanial gratisale, I nol, sdjust ASREE AM I,
sonlyel, Qhoek vantioal dutleoton wiplitior dp mlanee by moving the B6I0A
AMBPL DB/Y awlieh ll,mmr;ﬂ W (0l rwige, I Arane innves Lo omyler
ilrnllﬁulu Hiw, rendjust HOOTA AMIY, VIRIIEN for 0,000 Vol tndioatien on
WM, Neadjusl ARIIE AMPL 2ol i) ullumlr i olisip mindmum ll‘lll’lflﬂ n
trann deflealion will) ulmulm I vertiond senniivily (AMPL DU/DIV), Hel 1he

VA HEIBA AMPL DD/DIY awtleh 1o 1O amd ehinnge e B407A DIFPLAY HEPIOENGK

: anntenl e 010 A0 s, Phin BETRA Crave st move ane mjor diviaion tny

eaele oty Woant, adjunt Aﬂllﬂﬂ,m‘nl frmat panel AMPL QAL (LW LEVEL) omntraln,

.

B HoCe DA DIRVEAY JUDIFIGIIGHITE awilohon to + 40 4D and sed BOIRA AN DL, DIV
awlloh ta B b, Adpanl B4TA AMTHL VIERNIEN for 0, 000 Vobt inbiexison on DVM,
Chimge B40TA DIFILAY REEFIRIBONIE oontrpla 1o 38 00, 'Fhis B4I0A tynon slvnli
move up twn major divistons, 3 nol, mkediight sdjistmen) of AZNRSY,

e Bl DELRA AMEL BBZDIV awited to 1, 0wl BI07A DHVLAY NEFERENQK somtiole
o OB, I annennary, veadgunt H40TA AMPL VENIEN for 0, 00 Voll on DVM,
Changio B4OVA DIRILAY TP IIING K oontiode (n 00 AR, e BOIRA trane ahould
mave up o mnor diviedon, 3 aot, make stight sdjustment of ABRED,

o Hot BURA AMPL DR/ZDIV awited to:0, 88.mnttion, Adjusl D407TA- AMDL, VERNIKD
' A0 0] ank DIRPLAY RICIICHEENII som rola 1o planethe nmlﬂllmlu trune on the
- wurapn, Ghinngn the DIRBLAY Y ERENQI aontml by one dB snd teage ahiibd

PVE A I diviatons, W onpt, mske abight siatinel of ASIER, 3 adjustimen
! of ARIUID wan neanannry In slapn o, 0, oF o, renhock sopa b Dirough o njuin,
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Tahle b, Allpmm with WA Maintrame (gl 4 o H)

HrEp DEMIHIPTION AND PROQEDBUNE
o PHABE QALIDRATION (ALY, AL, ARRRO, ARII44, ABES) il
DERCRIFPIONT The rluum olpt abpontts are aliusled e onrreel eadihrsting and e
' thivee dodoatar Ve salihyatud, Phe dotlestion amphitiee 14 then chnckad by alierying
e dellasthm on GHT, ‘

PROCEDU K ‘

W Bl aweep analibslor tor urmum Plogl pwepp aperatinn minkmam swaap whilh),

C Omment DYM 10 PHARK 10 inV/DNO pommmetor #t H413A Fear. On BUBA, Al
MODE 10 BHARK, IHAHE DIV/DIV 10 00, RHAHE OPFRIET (0 (=), sod DEGREKEN
awiloh to th Hol Nebwaeb Annlyser l'lll\fil:: VIERNIER t0 midrange,

h Jomest dud enon onoilbogeops 10 S BEOTA vear =punnl 1F TIGE and 11° 'THERY
imlymlu,

me Adual Network Anslysor PHARE VIEINIEN, IMHDLAY EFERINCIE snd
onitinseapn Lo display ofm alnn wava suporimposed on the other,

Expntd one eyale of traee g Hal the sor Aegren potd on 1he alng wave 1s &
tha Iold edyga wmd Hho B00 dwgren polnt Ag 8 the Fight odye of the gratioe)e
H“Iluurn H=lu, Wavolnpm A‘. S Hh an osmWamitopo nting HEbam ralioute
willl, opeh e 1 HO ﬂﬂll"*"’"- Expundd the aaeiiasnops wavelnens hovisaally
* by u faoter nf ton ao At vaak ane vepronsnta B, 6 degraan, Adjast onnillnanope
o ponttion the aonter of the wavelorm on tha yorem {FPigues B=1n, Wavelorm W),
I

de  AdJue HEIRA AT PHANE VRO foy DYVM rnn\lluu ol 0 43,45 mVie,

W @or ourrmig sonron (st ARQH Brar to oaler) sid adfist ARNKE foe <00 4 Vo,

f Rainve Kt anil adjont ALY, 10 necosunry Tor O 28 Ve,

il Ml}ilﬂi ARIEY PHARIC oot tor centor gralieule m},gﬂ HeIRA, heok vartiup)
daflention umllllilur do batunes iy nav gy the 8418A DHARK mm/:;w awitoh
trough e el rumyh i1 fraee moves tram aetar gratimile ling rum?uul
UOIRA ALNG tor & o mVadn Indinglion on DVM,  Rossdjist AJIHIN I'IIMH
ponbeod to olHaln b ahange 1 Leaes detinnlion wilh ahings in vndillrul
amallivity (AR DEQ/ZDIV), Hal B45A BHARE DOV awliah 1 0D,

he  Adpunt ARSER o that uxbmuim dilterannn So DYM rosdgy i 1 mVde whitn awitolig
from (o) 8 (=) PHAHE posttions,

b Adjost Nelwork Analysor tor 41 mVde DVM roading, '

B et Q4SRA DICONDCER awitol 1o 100 aml adjuat ANIVH oo thal highest DVM vasling
for atther potarity (o) we (=) 1o, 600V 90 mVaa,

- Ky Hed DAIRA DWW 0i0ln) owilah 4o 0,1 wnd DICOIUCICH awilah 1 100, Adpial ARIAD
mn that QHT Jinn cilu“nu! slayn within 1 mu af aoster Hnn for olthor polarity
(o) or (=) nedting of 410A, ' .

b Rt DEERA DRI awitah (o O and st AT, if nn]muuurr, e 0 48 mVia
DVM yeading,
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HPED DEHIPTION ARD DROGEIHIRE .
T | e Bel DHASIE awileh o panitive fup), el DIGIEER awilal aod iAal DVM
(o) Indloatinon ue shwn i (able Dobaw, I aol, adust ADIVBH, “ sl TIARK
awllah 1o nagative sl rashiock DVM bndiontion sl sach position of
DBONEEE awitah,  Hapdjost AVRY, I unoensury,
.
DRI Hotting DVM Indingtinn
' 0 &, (00 4, 00N
1] 0,800 4,008
40 0,400 4 . D04
i 0.000 4 . 00b
0o 0,400 4 ,mvp
100 b0 4 Y
in b RO0 4 00
i l, 400 4 000
. : ., b
1 INTENGELY. LIMIL (ADRT) '
DEBCHIPTION:  The run‘w of W Lot Jane) INTENSIPY vontoll e wdgugtod g0 thn
ity eonmtesainehwlng s trane off snd aloskwise genn Araee (o bl brighineeg,
PHOCEDUNG
‘ Adjust Tront =panel INTENGITY aophml dally canntepalnnkwisn sl braeon on
4 TAA nhoadd dinnppear near the aountaraloakwine posliton and maatnum
belghinesn of teace wd tolly elookwian position,
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Tabde D=7, , Allgniien) with #410A Matntvame (Hlieet 1 of B)

PP DIRCIGPTION AND PRODEDURE

WANNING '
Voltagos groatae tan JOU0 Volle arn prodest at the QN

aml In asnombiion AD and AG, Those vollagsa cimlit daine
infury (o parsonnal, .

Lo INCUALBERUY - '
mmcmm JON) fgtup wnd arljust Inummmnl fur amplinke uad phisde trwos on CRT, ’
. l'ummmnm

#. Qunnenl emipiient un ahnwn i I'l;tmn o0, Hel awanp oncilialor (o awapl e ovar as
nariow u b aa poasible,  Adjusl 1E0A EWEKDP $TABILYTY conlim] smd swoap

anniliator N autpal for Y QHANNIL LEVEL meter indiastion In the middle of the
OPENATE range, .
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Tabie B, Algnest with S410A Matntvame (et 1 of 8) -
Ny
e e S— S— S . y—
tHrep . nlcmmlm'lnu ARD PIEXENDVIR ) B}
I J By, While ahaerviig the ngetHRoOpY, mluml t410A AMPLITUDE TERT GUANREL llMi;
{Cantd){ ¥, tn nlkain BHH w ,m( v OA TEST QIAN OUTPUT, - The sedting s the TEET
' OUANREL GATN Tl wtop window nevepsprd 1o o]dain B8 10V p=p st bo wend (or
.t AMPLEPURE QALIRRATION PROGEDURE, ATKED O of this prgeedurs
(Tablo §i 1), .
‘A ¢ Hot HEIRA MODE swlieh (o DUAL, AMBL BR/DIV awitvh 1o 10, PHARR DEG/MDIV
y awitoh ta 00, PHARK gwilol (o rmlllvu ‘w‘l" KOREIH awllah (0 00, wiid BW (Wlip)

awhal ta 10, B B6HA AMPLEPUDE 'PERDY ONANRIEL GATN 18 di/slep (loave
A aR/Eap vontrel 8 aetiing detarminsd i BT 14, Doth ampittude snd phase
trnion should e djapiayed on BIRA QRT,

v { ey e ren T tecy I et rorvd rrormiTIETO A
Lo POWERBUPPLY (AUY) _
DERCRIFTION:  'Fho o8 Volt pawer sapplivs see adfasted (ol sorail iitpl, ' »
PROQEDURI '
Chook foe 18 Vo 40, 08 Vo 81t AUTPR anid =6 Ve 10,03 Vido al AT, DI
elihnr 10 om of toderansl, whpsl ARRA sid.roahesk both teal Folnls nn,
oo | TmAcEALgH AN 7
DEHEITPHING  Pun voltigie 1o e CIE Lrasseallyn ool 1 sbjusiod in uliun tinnn
gratlonle on (U fane, :
IUEMHEDUIG ' .
unl‘-ﬂwmm Oneitiator for mintmum aweopeawldin, Bl G4E0A MODK awlleh
to AMDPL,  Adjust tHT0A AMDL VIERRIEER ool ) b mllmrluumu e
_ amgditudn Craaw over the osalor inPiwontal grationte,  ¥ar mshneiis
with voar panel THACK ALION nontid BU, asstoy ll'nm'-jmml tonl il and -
pdjugt AN PRACIE ALIGH gontin) for hapt aligmmin of Irase o«
grationte,  1We Inntavment e witha rnu;'(“mml THAGK ALION conbim)
adjual ASHHL e hanl ullammunl of trane Jo gradinale, 30 1raoe silgnment
! i ool eneresd whon D41A 16 tnstalled direotly imte mainieams, road)onl
THACI ALIUN gomtinl,
Xt ATLIUMATIOM (ADIAD) :
DICHRIREERIONT The QIVT teane b adfualed Tor Dol Toeun,
| enocacoun i , .-
thng uwmxp anniilator o slngle rnq’mmny (W) mmdn,  Adjupt AFTOMA'TIHM
anitrol ABEAS sl Trat panal FOCUN oot ro) Tor the amalinst 3 (rage on
#nrom, ' '
|
0. AMELLIVRE CALIDBATION (AU ARAR, AT AT AN AMP LG AL BY

DESHINITIONT Ihe boyg ronveriar 1n sdjuniod for prapr anlibration al the rears
'mm! Angitude suxitnry putpol over the 80 1 range ol DDA IramMe,
Thin QR amiphitude (raee i tholy adjuated for ealibiation (o CIVE gratoule,
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HOTK . '

“Far alb ol the tollawing aettigs of O B410A AMDLITUDYR R
YT CHARNEL GAIN nontiol, el anby im 1) dlb/wlap ‘ '
onilole The | ai/atep sonteod alomld vemain st sett ing

dotarimiinmd in AT 1 unkows nlherwine alstod,

Cinsnl i ltad vodtmetor (DVM) 1o rear-pannl AMPL B0 MV/ZDW ghineetar, Bl
1A MODE awltoh th AMPL ad AMPE DBZDIV oantmd 10 10, 8p D4T0A
AMPLITUDE 'TERY QHANNEL (AIN 10 nill/nlmn am ol t B AN and wiljial
AMPL YERRIEI oontro) for 0, 000 Volo on DYM, I aein Vdo ennnnl b oMsinod,
wilgiet AT, Chigek DVM rondont sl AMBPLITUDE TENT CRANNEL OAIN conlro)
soltinge Mated in Tabla on folinwing page, Mako alignonl godjualmemin Hatod In
(bl wa neoggeury,
“

~ 3 : n
v -_rl 7 ] . -y
He10A , . ’
AMPLITUDE Myhtal
CPHET CHANNEL Vollmmor ) 4
OAIN® . Nouding N Adjustimant
a0 000 5 040 LAK OAIN AT
an ' 100 4 00 FAMY UAIN AR T4
{0 000 ¢ 000 1AX) GAIN ATH 4
1) (.00 « 010 LAKT {JAIN A4
1 0,000 + 0 1AX3 2RO, AT
1] ""-U.MNI ¢ L H0 AMPL CAL - 1AW LIEEVILL,
- _ {(Front Parel) -
/ ] -1, 000 ¢ oud AMBL CAL - LOW LEVEDL
("'ront Panul)
[_\
o
1 i utap eontml net nt weiting |ln|gn'mluml I PN Hh, - ' N

”
. A awenp osellistor for nwupl mmin avor an narrow & band aepounible, Bt

the MI0A AMPLITUDI TENT CHANNIEL GAIN 10 61 /nlap comred tn 30 49 and
ropdjunt AMPL VERRRIKR, I aocaanary, (o gol a 0, 000 Ve Andieation on the

v DVM, For funtiimenta with rdsr-pann) VEIRT PO0 aont o), conter tha *

VEIT PO eontral, 'Tho Leane an the B4IBA should ba on the aanthr horisontiat
gratitle, - If i, nu{uul ANNRR4 AMDPL nonleal,  Chunk vertim)dofinet oy
amplitier do balanne y mnving the 1413A AMPL DR/DIV nwilgh through Ha
full rnn\;,u. I Lrang mgvas fam aontor gratioile Hing, roudipst 410A

MPL VERRICI for 0, 000 Vol indinatinn on DVM anll ranitfam Anuu-t'

MM, centeol alightly 1o oM @in minhpum ehangge s traae deflontion with

oahange In variiaa venattivity (AMIL DI/DIV), G thie 04184 AMPL DB/DIV

wwilah {0 30 and u!lnmlm the AMBLIPUDI TERAT CHANNIL GAIN anntrol In
013 wiopa, Tha B4E3A trnen shouhd move one majar divinion for eacl atap,
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I oot adjust AXRAD and fronl gannl AMPL QAL (LOW LEVEL) contynln, - # -
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HIIEP

DESCRUPPION AND PROCEDUIE ¢

h,
(i)

n Nt DATOA AMPLETUDE TEST CHANNKL GAIN 10 dB/stop conlrol 1o 20 4l
and ool 41RA AMPL DR/DIV awiteh to 2.0, Adjunst 34104 AMDP), VERNIER
fore 0, DO Vall Indlestion on DVM,.  Change 04104 AMPLITUDE TERT CHANNEL
GAIN sontenal by 4 W, 'l'hjl H41RA trneo ghould move up iwo major division,

If nol, make alight ndjustmdil of AIR2A, N ‘

d,  Bol B41EA AMDPL DBASIY switoh to 1, 0 and sol 8410A AMDPLITUINE T1EBT
CHANNEL GAIN vontro) (o 20 40 {1 dB3/stap control sot ol setting detormined
in nlap 1h), negoasnry, rondjust 84104 AMPL VERNIER for 9, 000 Yaolt
on DVM, _Fhangae H410A AMI’LI‘I'U])E TEST CHANNEL GAIY control by «
i, Thd U412A teaon dhonld mpys.upane mojor diviston, I not, make
alight adjugiment of AJIR2Y, .

h Baot M41EA AMBPL DIV awiteh (o 9,20 polittion,  Adjust B410A AMDPL
VIEllNlI*:Il aonirl and AMPLITUDE TESY CHANNEL GAIN contml 1o
plada the amplitude traca on the sereen, Change the AMPLITUDE
TEFI' CHANREL GAIN control by ano dB3 and dot ghould move 4 mhjor’
diviatona, If not, make slight adjuatment of AJR23, T ASI2S wan
ndfusied In steps ¢, o, or a, recheck,stops b through, e again,

K

5 ‘
I N ]
PHARE CALIBRATION (ALY, "Allllﬂ,;.'\ﬂhﬂll, AL, A2IR44, AIRAG, AND

VIIET, PO, ju) -

DEGCIIIFTION:  Lh phane oflset eirculis are adjusted for corroct calibratinn
¢ and the phase-ditecior iv callbrated, The dellection ‘amplitier g then
checkad by obsprving trace defloction on CRT.

PROCEDURE: .« . - R

i, Bul nweep nscillutor lar alngle ~frequency (CW) operalion, Connccl DVM
tn PHABE 10 mV/DEG conngclor al 412A rear. On U412A, uel MODE
(o PRABE, ‘PHASE-DEG/DIV (o 00, PHABE OFIPBET t» (-}, and DEGREES
awitely to 81 Bal Network Analyzer PHABE VERNIER 1o mid~rangd,

bh.  Connoal dunl trago oscillogaeape to the 1410 rear-panal TEST CHAN QUTPUT
and REF CHAN QUTPUT connectora. )

i Adjunt Nelwork Annlyzer PHABE VERNIER, AMPLITUDE T}!B’l CHANNEL
GAIN angd oncilloseopa-lo digplay one sine wave uupqumpoucd an

Expund one eyelp of traco 80 Ut {he zoro degree point on the sine wave is at
left edge and the 380" polnt In at the right edge of the graticyle (Figura 6-1n,
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