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.. 14 SPECIFICATIONS,

o ‘ | ‘ }
11, INTRODUCTION, ‘ L
1+2, ‘The ip Modg i MBOC or 380D higltnl le\nwlcr i

o sedwon
| GENERALIN

sombinatior with. one of the plnsin wnits abailable muhes

measitromests Wit fonr-dight resutution, ‘and up to 50%
overpange snpability un most ronges and fnetons, The
display mdludes o Db dight 1" Tor overrange measre
ments, Wgrity selectinn and display are antomtie, Must
controls, seh ps range, fuperion, Nlter and somple rate
selection are eontained in the plugin unit, The following
G Manetfors ond ranges wre avallable In the varlons plugin

Coundts: )
1 Plugsn Unit Functjon and Range
. ; }
| Model 34824 . | DCVols 3
"1 'DCRonge Unit | 100 mV thrw 1000 V ranges
: : Model 34B4A DCVolis
. Multifunciion Unit 100 mV thru 1600 V ranges
; . I AC Valts (aptional)
C o I V Ul 1GOG V ranges
‘ : Olims (optionnt)
‘_ 100 2 thrs 10 MY runges
| Model 3485A DC Valts
Scanmibg Unit . 100V thre 10 V ranges
] . (LO' 20' 30' "0 1
| 7 or 50 ghannels) ,

. : f
) ¥
i 13, The Mode) 3480C 1s a beneh medel instrupent, while
the Mode) 3480D Is designed to fucllinte rack mounting,
The eleerrical perfunmance’ of the 1wo models is jdentical,
¢ Throughout this manual, the term J480C/D will be used
when np._ dislinetiop between: Instruments Is mads, Any
infornution thet applies to one Mstrument only will be

|

+ 1.3, Complete specifications for the Model 3480C/D Dig-
tal' Voltmeter [n combination with the varfous plug-in units
are gven In Table I-1,

- 16, OPTIONS, ’ e )

‘ 1-7, Semple/Hold Option 001,

P 1.8, The Sample/Hold option for the 3480C/D permits
" ucewrate scanning of changing mput voltage, In pddition,

the Sample/Hold feature may be used for digitizing .

: i
1 H

¥

y

FOR MATION L

[ C Jowdfequency wavelsmb, for peak readigs, résponse thie
ST measrements, or tronsien

' 1.1, AGCESSDRIES SUPPLIED,

v i .-] . I

. Beetion ]
|

————

! i ' ‘ ‘
P ( i ; : .
b ' . :

K analysis, Any of the availaple

JABD seres phagein units iy be psed I oh Instrment
aquipped with this option,

110, Isolaterd BCD Outpht, Option 004,

110, Option O3 provides eight eolupins of BCD ovipyy
informutior, print commans signal, o printer hold ot line,
antd positive ond pegative voliage referenees, An exterl
inpuy trigger corneetion 3 also avallable thougli the rew
panch BCL auiput conneetor, ‘The Optiow 004 put wnd
oh 1put signuls are reerenced 1o ehssis (ruwer Hne) ground,
which is fsolated oy the LO mpid tenningl wnid she
3480C/D vincuit common, Option OB con be installed
cither at the fuctory of in the fleld as mn aceessory } 1187C
r{see Puragraph 2-30), .

l] .

112, Accessorfes supplied with the JIB0C/D inchude two
printed eireuit extender boasds, Jip- Part No, 5060-6033,
and b ek momnt kit CRHB0D only). A 30 - pin mating
connector For the BCD oulput, hp-Pan No, 1261-0086, is
supphied with Option 004, A pimoje eantrol copnector for
the Samplefilold vptian, hp- Part N, 1271757, Is
supplied with Option 001, )
, ‘

1+93, ACCESSORIES AVAILABLE.

14, A Plugdn Extender Coble, Jip- 1 TABA, 5 dvaitahie
For servicing plug-in units with the 3480C (not required for
3480D), ‘This cable permits operstion of the plogein ikt
ouiside the instroment,

1-15, The dip- 11 I46A Interfuce Kit s available to link the
3480C/D with the hp- 211421152116 Computer, The
34BOC/D must be equipped with Qption 004 fsolated BCD
for use with this fterface kit, In additjon, I remote control
of range and function s desired, the plugin unit must have
Isolated Remote Control, .o

! )

1-16_ The Jin- Madel 20704 Data Logger combines » /
Model 3480C (using sny of the plug-hi units) and i Model
5055A Digital Recorder i one unil for copvenient opern-

. Nonand installotion, i j

-17, INSTRUMENT AND MANUAL lDENTiFICﬁTION. Y
, ‘ T

’ N R \ ’ [
1-18, Instrument jdentificotion by serial pumber is loeated

on the.rear panel, Uewlett-Packard usts o two-section sesial ©
!

nupber consisting of o fourdight prefix and o fivedigle'

sffix, Some instruments have o letter separuting the twp /. /

sections of the serfal mumber, indicoting the conmry: i/
which thplflstrumcnt was inannfactured, R
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J+}9. No lenlgc" Meel mpjnlcn\cnl will be suppliul"ur this
mmlunl Any chunge information has already baen integrar
ml gt e mmuml by,imgo ruvlssnns, Ruviscd JHIRES bre 50,

Muled JAROCH)

destpnnted i the Jower corner of 1he page. You niy ahtain
anhsequent pevisions by remvrning Hie Juestinnmive iy e

fromt of this manwal,
i

Tumptmdu co-"l:lent IO“ ¢ ln 55“ o

A /
| | S )
; P | i
, nE VOLTAGE
; ‘_' 1 ".
Rangeet !

Mll?hnnd MBM [ “BABBA -

) womy | joomy

“ 1000 my ‘ 1000 my

: v .. 1oy

: ooy o .

) 1000y

' nmnmmt B % un al) ranges, & 1200 v max inpnt lpaak),

l K (4 5OV pegk far BABBAL,
Hlnm Hllﬂiﬂﬂl manual, AUtomAtiE OY Mol :

Amnminuc Rangings uprangee b 140 % of range; unwnunm at
10 ﬁo m'm"»

As.:umv lno doys, 26°C & (}“ ¢, < 05 % rolotlve humldhy )t

" BAIA i MBAR
100 mV rapper ¢ lﬂ.m % of resding + 0,02 % of range},
Al osher mnnes: t 10,01 % ol reading + 0,03 %ol nnuel,

- MBhAL

|1 N mmnwungm £ {0.01 '% of yeading + 0,04 % of ringe),

1000 mV and 30V megest 2 (0,03 % of mdlnu +n.o| % nf
Do Tange), . P ;
Snmplni}lnld Qption oot C

| D|UB 1". ' f

runuu. Co ! !
oT

.

1 84B, BABAA anv] SABBAL e
/- 100 mV rahpe, Filver Outt & 10 OOI % of rending + 0,000',5 %
Vot ange) P8, ;-

100 mV - ranhe, - Filter A or Bi & (0,00} % of ;mdinn

© 4 0,0016:% of range)/° C,
MI other ‘rares, with: or without lihert & (0, 'Jm % af
rnm.Inq +0.0005 % of mnpe)/°C, :
lnput Hullim:q' ‘ . L
348?A r,nd HedAL '

100 tnV, 1000 mV and 10 V mngest > 10197,
Y5V and 1000 V ronges: 10 MR £ 0.1 %,

M6 1267 €, < 36 % RH): > 107 1,

- eommon-npde waltage to the resultant errot in reading with 1 ki
" unbalance In either fead}, | |

;34824 ond BABAAT > B0 ulp de to 60 Hr,

" BIBSAL | :
pC: »ROdB, | .
ACIE0 - 6O Hxh
. Filier Qutt > 70dB,
j,EFilmln- > 106 dB,

Delay ety i) & 003% of rahge 1o 100 MY mnn& lor nnv’

f

bezw ont no \quciﬁmtion mplled If delay Is used on 100 mU '

| Ettagive CommanMode Relection: (ECMR I the ratjo of the puk :

P a Fable 141, Specificationy, - : |
) Norinal-Made Sajeationt INMR I the il o i pesk nospinh

muotte slgnai tn thee ibuitant oy in mutlnul.

Filter i 60 He
Pusivion _tgll He piml ooy
BAB2A and DABAA Qut 0B 04l
. A >anip » il
B > > NG di
MOBAL Qut odb. 0u%
In >R > i
OHMS
JABAA onhly, Optiop D42
Rangest '
mon.
1000 n
10 kit
100k}
1000 ki
10Mn

Overranger 60 % on nl) ranges,
Range Selectiont manual, nutomat|e or remole,

Automaste Rangingt upranges ot 140 % of range; downranges al
- 10 % af mnge,

Arcuracy {00 days, 269 €, £ &9 €} < DB % pelntive humidity):
100 1 oget t {002 % of reading + 0,65 % of ranga),

1000 0 whraugh 1000 ki ranges; # m.o: % of peading +00) %
of range),

Y0 M ronget & (0,0 % ol reading + 0,01 % of range),
Tamperature Goafticlant 107 C 1o B5° Q)

10052 trvobgh 100KR rangest +{00016% of reading
+ 0,0005 % of range) 2 C,
1000 ki1 aart 10 Mn rnnnm + tn,no:us % of reading + 0.0006 %
o of nngnlf’ |
TRUE RM5 AC VOLTABE
3404A bnly, Dption 043
Rangesy :
lﬂé my * ;
1000 mv - i oY
v ! ' :
ooV
1000 V .
Ov?mnm 60 % on ali ranges, 1500 V peak Input, :
|

faage Saleztion: manual, automatle or rrpole,

Automatic Bangingt upranges at 149 % of renge; downranges ot
- 10% of range,

Accuracy {00 days, 26°% € £ B9 C, <05 % relative humidity): s

specified by graphs A-through E,

Y g g gt
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* For readings helow 0% lul range, use the "Acguiocy
Moliptier” graph ihmes the bale aecyraey, Sor exonple, o
1 kHx, 30 mV sipal would have an pecuracy af 2 0,1 % b
2or ¢ 0.2 %an the 108 mVY ramge.

** Arcurpey, for froqumcies >1 MH!.I; nmy nwcllinl Irom tine
trant terminals,

R nsirament reading s \/ el ¢+ tae rmed?. . An
extinal 10 uF coupling capacitor may he wsed to wlimingte
tye de companent aad Jneasure the ac companent only lrom
1 Hz to 10 MH2 In VAGIDC),

$eRe Thee 1GO0 V range |8 nos speciiing ber lvmwnn't{n; > 100 kH2,
i

Tohle 1.2, Typeat Operating 0l+rncmrlnlcs.

PG VOLTAGE

Rusponse Timwe (Thne tequired fo read within 1 count of final
reading when triggmed polncident with applluntion of a step
Input valtage.)

34024 nnd 3484M:
Filter Outt 1 mu,
Fliter At 200 s,
Fllier Bt 35,

B5AL
Filler Quit 1 ms,
Filler It 250 ms.

Fillar Eelectiont manual or temaote,

Raading Parlodt OGO s,
Reading Rate {withaut ranee ehange)c
S4B2A and 3434
Manual: reading may be Injikand manually with tront panel
pashbutton,

(ntl;mn 3 10 22 26 per seoond with front pansd control,
Exulmnlg 0 to 1000 per yecnnd with exiernal trigger,

MABEA sanning amd repding ratet

Mamealt readions may e nltinted ipabunlly on any dhe
channel with frapd paned aitbaiching Monhiar pushbution
ot g fixed 3readings per seeond,

Internale reddings may bt autamalically initlated Dy the Sjnghe
Bean or Continuous Sean motus a1 any one of six Chanhel
Deloys, Speed ranges fram 1 channg) pey second to 1000
channels per secord, With Fllter in, o minimuye delay of
260 ma Is aset),

External. 0 1o 1000 channpis per secomd with exiernal
tripoer,

S4BBA Channel Defoyt Bix delays; 3 s, 600 ins, 260 s, 126 ms,
62 ms ornd Nope, The reading s taken alter the sejectwd
Channel 'Delay, In None, *he speed Is limited malnly by the
read'ng perfod (Y ms),

[{L‘V\ f‘o I"J




Seution )

Tablo 12, Typlmﬂ Oparating Uhnrnrrurlnlcs {Gont'd),

Makimum Input Voltapent

TUB2A nnd ABAAL
Beiwen )Elgh and Low terminalst + 1200 V gk,
Betwean Low and Guard terminals; 4 200 ¥ peak,
Beween Giand pil Chasshet: & GO0 Y peak,

3406 A
Hiph yo Lowt t GOV puak,
Low to Guandt & GO V peak,
Gunrd t Chassist: & UV penk,
Mexlmim Btegp Change In Input Valtaget

{Exceweding thesa limios con pasult i errar, Inlse kriggering, ang an
Ineorrect Hop.d

34524 and JABAA
Payween HIGH and LO termineler < 300 V poak
Beiweon LO nixd GUARD nymbnalst < 20 Y puak
Batween GUARD and chassly % 100 V peak

Maximim JA05A Operating Voltapy (far rated aceuracy bt

4

Highto Lowt & 16 V de,
Low 1o Guandt £ 10 Y prak,
Buang to Chanslst- 4 6O V puak,

The atpelsrale sum of all wobiages in s path bepween any Low and
ahy High must pot exeeed £ 16 V peak,

The maxkmum alpebrale voltage diiferance butwean yny Lew and
sy other Low et nobaxcesd & 16 V peak,

! Zaro Offsat (34824 o) BABAA):

Voltage stalilllty {as constant sempernture)t < 10 gV week,

t Vuttage temperature soetlicient {02 Cto BE% Q) < ¢ 1 4V C,

Current {269 € 1 B Cht < £ 10 pA,

Current tenperature coelifelant 0° Clo BB Cht < 1 pAS G,

A Nolser < A0 pV peak to peak {unfiltered), Peak te penk nolse Is lots

| than 40pV DB% of the time since the holie amplltude

approximates a-Gausslon distribution where the standard devia-
tion (whick i also the rms value) = 10 pV,

OHMS
1 ! 34B4A Opilon D42

Rasponss Timer (Time required 1o read within t connt of final
readding when iripgered cofncident with application of Inpat.)

100 12 through 100 ki ranges (no Hieringht 1 me.

1000 ki range (Fliter A)t 200 ms,

10 MI rangs 1 ey AR 23,

NOTE: Due to pojse penersted [n the unknown resistonce,
filtering may be required for gulet readings with [hputs
> 100 ki, Respanse times with filering are propartionaily
Vess bhah thoss sivown for nputs bidow full seale,

Reading Peviod: OBO us,
Reading Rote twithous range change)t

Manual: meading may be jnltiated manunhy with tront pancl
puthbution. [

frernals ) w2 2B per soond with frant penel el

Externalt O 1o 1000 per secomd with st nal trigger, /

Autoranpgs Time p'lr Rangs Chanpet
Fllter Quis 4 nw,

Filter At 200 o, .

Filer Gt Vs, 5 /
Vnltage pcross Unknown Inputt )V at il seale, all ronges,
Currant through Unkinown Input;

100 52 ranger 10 mA,

1000 Rranget 1 A,

10 ki range: 100 pA,

100 ki ranger 10 pA,

1000 kil rangey § pA,

10 M1 range; 100 nA,

Gverload Protectlont & 78 V peak maximum Input, all

THRUE RMB5 AC VOLTAGE
BAB4A Optlon D43

Rmpanset

VAC|AC) functiont responds to true rms valuf of ae coupled
input signal,

VACIDG)} functiont responds to jryg ue of de pml ac
input slignal, Reading bs Vel + tof )2 An
axterns) 10 uF eoupling copachor may by used 1o eliminate
the de companant and msasure ag campas #nt only from 1 Hz

10 MHz,

Ation selociont. manual or remate,

Respanse Tima (wilhulul rangs changelt

VACIAC): 1 second to within 18 vounb/ol ting) reading {input
change from 0 % 1o 100 % of yang) or 20 caunts of |ina)
reading (input change from 100 % m/o % of ronge). ‘

i

VAGIDC) 16 seconds 1o witlin 10 oo his of final reading.

i

Ruesding Ratn;

Manuals reading may be lnjtiored hanuatly wth e panel

pushbutton,
Inteenal: 110 ¢ 26 per soand Witk frank panel eonhal,
Externalt 0 1o 1000 per jecond wi ’L exlernol trigper,
Autorange Tima per Range Chenpes /
VAGIAC)H Y second,

VACIDC)t 3 seconds,

J4: Rev, A
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Keetion 1

: Mude] MRBOCD
i
/ L Tuble 12, Typlen) Oparating Charactaristies (Copt'd),
E Input impadancet Aperntiurn Times {Tlmo ot eammantd 1o 1he Sample/Hok) pption
to take o reating 1o wihen the slgnal s agtuslly heid,)

Frony termingls e iy

[ AT
|

oty -.w{ o e
AL LRI sl

e
HEY bt
{Tear torminaly 1 ' ,
MU - .NE },V .I,(|;‘mthi;p
1 IR [T [
> ;
|

Coant Factorr 700 st fuld scale, teobd Sinatly lom 36 Ha to 2,2t)
nt B He, ‘ ‘

Maxinuin Tapuy Voltapet

VACIA&h 1500 V peak e, 100V te 110 Vde max on 100 mV
rangbipade +ae = 1600 Vinax,

VAGCIRC) 1000 V rims; il +ag = 1500 Y max

|
- BAMMLE/MOLD
34UnS/D Optian OPY
Acquisiilon Yhmet {Tyne to rnpond to \ plus or minus ull-fase.
Klep Input to viithl- ¢ N1 % of firal vaiu,)
Range SAWTA, AN MBOA "
1o my Wows - 100
1580 MY Wps - | 70 jus
{10V 70m - | Baw
,100V 0m - |
/1000y MWps -

100 ns t 20 b,

NOTE: A ebay of 195 s & 20 ps may be ndiden ron
gpwrature thne by wiing Dalay On or by sripgering yhiough
Extermal Tripger normal trigger),

Mmdes of Qpevationt iBuldisnd ynanunlly ob pear panal, or n
majdiy,}
Gapiiamd-Hn' 5

Qn: Bampluftiold enabibind,

©£H Nonwal 480 ppeeation,
Remge, [Ramote contig),

Dithayt .
Ont 106 ps delny audeo batore Hold,

O, No delay,

Remmier Remote coninit ol delay,
Muessiring rﬁ;md: Bame as DC Voltupe ineasuring spend,
Analop Outputt Bample/Hokd vutput Jor use with an oscllloieope

{or Yhe niasur it and depicy ot repetitive wavelorms. Sutpul
i -V 2% tor fullaangs pur; sduree fesipisnee 3 kit 1 2%,

GENENAL

Powsr: Y16Y or 200V k10 %, 40 Hz to 440 12, BO VA max
including any plug-n or optlcns,

Operating Temperalure; 0°C 1p 65°C,

Storage Temparaturer - 409 Q1o ¢ 769 C,

Maxiraudy AV/ATE B % of yange per ps, Surmple/Hols enabled,

H

L
/
/

i
i

R-t‘v- o‘\







Mudel MBOC/D

Secths il

. SECTION |
INSTALLATION and INTERFACING

21, INTRODUCTIDN,

22, This section contains instrnetions for stating the
Muodel 3480CHD and oy interfucing with periphernl eguip-
ment, Also inchuded pre instrnctions for repacknging and
shipping,

23, INITIAL INSPECTION,

21, This instroment was earefully inspected both mechani-
cally and uleetrically before shipment, 1t should be free
from mars and seratches and (n perfect eleetrien) order, The
imstruamnent shonld be fnspecied upon receipt Tor damuge
that mighit have oecurred I transit, 10 there 15 damnge due
to shipping, notify the carrfer, The cleetrienl performance
slmul\r be tested using the procedure ontlined in Section V'
of the QOperating und Serviee Manual, I there {5 electricnl

deffeiency, refer w the Warmnty in the front of the

nunul .

2-h, POWER REQUIREMENTS,

26, The Model 34B0C/D can be uperated from any soure
of 11SY or 230V (& 10%) o 48 w0 440 He. Power
dissipation s 0 muximum of 60 YA, depending upon the
plug-in options inehtded,

2:7, POWER CORDS AND BECEPTACLES,

2.8, Figure 2:) Mustrates the standarg power receptacle
(wall outlet) conligurations that are useu thmughout the
United Stater and I other countries, The Jhp- pare number
shown directly above each receptacle dmwrnp, fs the part
number for u 3480C/D power cord equipped with the
appraprinte mating plug oy that receptacle, §f thie uppro-

. priste power cord s nob included with the insirument,

nodily the nearest Aipe Sales wid Service OMMive and o
replacement cord will be provided, !

. 2120-16B89 B120-1369 BIZQ-135) 81201348

BYD -0 FhR

Figura 21, Power Cord Recaoptacles,

2:9, GROGUNDING REQUIREMENTS,

210, Tv protect operating personnel, the National Eley
trical Manufacturers' Association (NEMA) recommends

that the sostrument panel snd cabinet be groundel, The
ifsel pin of the power coble waunds the instniment when
connected 1o oy approprinste threecopaet recepiacle, I
oy o Iwoeontuet receptaele s avallable, wse o three
contact fo tvaecontael mlaprer and conneet the preon wire
on the adapter 1o power Jine (earth ) grovind,

211, INSTALLATION,

;l-l 2 The Model B4R0CID s Tully trmnsistorized, Uerefore,

o special conling equipment s requined, Howeyer, tie
fstrament should ot be mounted inomanner that would
obstruet the Tree Now of oir through the perlorted covers,
It should pot be operated where the amblent temperatore
exeerds 559 C (1319 F) or the relative humidity exeeeds
95 %, Iower dissipation Is 60 VA maximum,

213, Bench Use,

204, The Model 3BUC s shipped with plastic feet and ult
stand iy place, redy Jor use as o beneh strument, The
Model 34801 is also equipped with plastic feer and silt
stand and iy be used os 0 hench instrament,

216, Rock Mounting.

w1y The Model 380D may be rack moupted by using the
3" rack mount kit supplied with the instrement, Instrue.
thons are incladed with the kit, The ruck mount for the
JR0D s an VA sumdard widih of 19 inches, When
mounted i o =sck using the sk mount Rit, addittonal
support shonld be pravided at the rear of the instrmnent,
For wdditionaf infermation, address guires bo your nearest
Jip- Sules and Service Office,

2-17, INTERFACE CONNECYIONS,
218, Sampte/Hold Qption uﬂ!.

219, Figure 2.2 shows the conneerivns and logie fevels for
Interfacing the Sample/Hold Lines. The muting connector
for Ssmpleftlold s -hp- Part No, 12511757 (Amphenol
126'220)n

2-20, Jsolated BCD Putput Option 004,

2-21. Input and Cutput connectivns fur Option 004 re
shown i Figure 2-3. This figure also Jists the lughe levels
and signal requirements for Option 004, The Option 004
input and vutput signals are refereneed to chassis (power
Hne) ground, which §s isolated from the LO inpul temunal
and the 3480C/D circuil commun, A stright hnugh

Rev. A X2l




Section ll' :

ohtpul eable, Dp- 562-16C, s avallable Tor connecting the
BCD output 1o o diphtal recorder such os the hpe Mudel
5055A. - The mating comnecior for the 3480 /D BCD
cutput comeetor fs Dip- part number 12510086 (Amplie-
o) 87-30500-375). :

2-22. Remate Control,

223, Remote contro) is & feature of the iy tidial Flug-in
unit, amd nterfoce infonnation will be fornd in the
apyprapriste plug-ju unlt manual,

2.28, INSTALLATION OF OPTIONS,

225, Certuin options for the J4B0C/D may be purchised
sepurately nnd installed st some thme pller reeeipl of the
insteument, The Tollowing parpgraphs oulline instalation
procedures for these options,

2:26, Option 001, Sample/Hald,

227, The Option Q01 may be purchnsed separataly nnd
instolledd In ony existing J4B0C or 34B0D, This Field
Insiallation Kt Is hp- J1IBOA or the 34BOC and 1) 1861
Jor the 3480D. Use the Jamccdurc in Paragraph 2-28 for
nstallation In n Model 34B0C and Paragrapn 2229 for e

Mendel 34BOC/D

2:28, 8/H Installation, 3480C,

By Remote 3480C top ond bottom_cowers, Remow
phugein deawer, I Instrement hus the Isolwed BCD Option
004, proceed to gtep by 1 not, continue with step b,

b, Remaye all g printed eireuit hoards,

¢, Lovsen pruted elneuit bosrd support shivld (suppot s
rear of printed ciscnlt boards) so that it can he moved sway
from rear paned to permit neeess 1o the byncket attached to
the prar pane),

dy Remave bracker from rear panel,

¢, Locate two unottached violet wires from power
trunsformer In wire bopdle below bracket Jocation, Cut
eable tie I necessory and withdmw ends of wires from
bundle, Keep wises twisted together,

i

£, Conneet the twn violed wires to pins on botlons side
of the A9 nssembly supplied (Part No, 03480-6650),

B Attaels AY assembly to rear panel in pluce of bracket
removed in step o, Replace and secure printed elrenit board

3480D, support bracket,
SAMPLE/HOLD CONNEGTOR )15
\
: INPUT GIGNALS {Ralerenced 1o Chassls Ground)
PIN

Q t ) Externa} Esmple/Hold Tripger
\ , .

Bample/Hald Mode: Continuouws LOW selects Gample/
Hold operalion when rear paned MODE swhich 15 st 1o
nEM! ‘

c Guard : Datayt Conlinuous LOW sehects Daloyed Hold operation
D Anatog Output High when rear pang) DELAY onfrch Is it to REM,
LB Analog Outpat Low Sample/Hold Teloqer: 1.OW state for 21 ps Tollewing
" F - Guand HIGH siate 1or 220 ps inlifates Hald ond one
H - Datay Remote Program mssurepient,
v Sample/Hold Remate Program OUTPUT 5IG
K Chassls Ground TPUT IGNAL
- Analog Ouiput: Quiput s praportional to input signal,
o ' Full seale [npuk=1V £2% outpur, Tk £2%
i LOGIC LEVELS , J soures jusisiance, Quiput relerenced to inpul kow,
1
High = + 2,4 v"go +5 V or open elreult, ' / Overseored slgnal nama indicates Low state b trug,
Low =0 to +8.5 V or sontace cloiwe o ground shrough
Mntl_r?a connueior for J15 is P16, shp- Part No, 126111767,

< 250 £, ‘ i

- Figure 2:2,. Snn;‘p!all-'luln Coﬁnectlnm.
22 © Rev. A |




' Madel 3480C/D

Seethn 1

OVERLDAD AXD
} POLARTTY
FUNCTION
RATGE, 3585 %y

'
}

RANGE [T0s

CHANRELID S
OVERRARGE

Y
e {

B

S -
3
&
5
) IG
W
i3
QUTPUT LOBIC LEVELS
HIGH = +5 ¥
LOW = (110 + 0,6V
BOD REFERENGE LEVELS

BeD QUTPUT LINES

INTERFACE HOLD NHIBIT)

HoLD

A

™

BT

TRHY

ENCODE) EXTEANAL TAIGGER

[

Hiph = +5 V 2 10 %, 6,18 kil source resjuinnee,
Low =0 Y, 0 0 wcuree resistonce,

Al numerica) data, range and sunciion lines wre HIGH
b true, Palaeity line js LOW Jor +, HIGH for

Cominuaus LOW disables internul mmpling and Bample
Rate ceptrol, Permits tripgering by manual pushbutton
and by External Trigger slgnol,

EXTERNAL YRIGGER {(ENCODE]

LOW for > 60 ps [nitiates o measursment period, LOW
sstate must be preceded by HIGH state for > B0 ps,

PRINTER HOLDOFF {INHIEIT)

Application of HIGH state of +GV 1o +15 V disables
tront pant) Bample Rate during peinting eyele,

PRINT COMMAND {FLAG)

Govs HIGH at be.ginning of mmsurement perjod ond LOW
10 Indicats completion of measuremmt, HIGH to
LOW transhtich constitutes 8 command Lo print,

* in Option 003, ol lines marked Ground and Low
Rufesence are common with Ibput Low terminal, In
Option 004, nll Ground lines anid Low Reference are

. cannecterd to chassis,
Overscored signal name Indicates LOW state Is true,

Mailng Copnector tor 13 Is P33, hp- Pt No.

12610080,

Figure 2-3, BCD Connections, J13,

Table 2-1, Format for Option 004,

Plug-in’ Column
Unle 10 ] 8 7 6 6 4 3 2 1
34824 o Polarity Dya Data Data Data Data

3404 Ar b pnd Function Ronge | Ovur-onge | Thousands |  Rundreds Tens Units e
Qverlopd
Palarity, Scanner Dota Data Data Data Dato Btornge

3486A - ond - Ronpe Channrys | Overrange | Thoscads | Hundreds Tens Units Channal

l\ Overlopd Tens Unlts

Rev, A 2.3




Seetion )l

b Remove the dummy panel Gingle channel) slong
hottom edge of year panel,

I, Remove serew ab each side of wpper rear panel, Slide
enbire Master Board pssembly tosard sear of the nstrument
so {hat it extends nbout 5 inches beyond frame,

Jo Locate bandle of short wires atiached to rear paned
by cable clamp, Defach eable elamp from rear pane and eyl
from wire bupdle,

ke Cut ol excess steeving that protrides heyond ends of
conneciors on these wires,

L Mount Al2 Sample/itold Interfuce Assembly (Purt
No, 11186-66502) to rear pund with wires underneath the
assembly, The transformer, 'T1, should be ot lower edge,
Makz;. sure wires exe nol pinched between spacers and rear
panes, - :

fon Insert rubber grommet (on wires fram pear panel
S/ comnector) In shot it bottam of rear panel * > black
cuble bejow plugin copnector and along b, .. wire bundle
Ibo printed eirenit compurtiment (upper seetion of 2480C),

n. e bluck cable (and whitefgreen wire if used) to
Jarge wire bundle near enid of plugin connxtor,

0, Connect wires (step h) to A2 assembly s fudiented
in Figure 2+, -

p Side Master Board assembly into Instrament and
secure upper and lower rear pane sections to frs.1e, Moke
sure no wires are pinched between rear pand and frame,

. §f Qption 004 was not previously insialed, Jocate
unattnched black wire and white wire in wire bundle along
eide of printed cireuit comportment, Cut cable te §f
necessary ahd withdraw ends of these wires, Connect to

~ pins on'AY nssembly ns indlented in Figure 2.8,

noIE printed cireuit boards were removed in step b,
replace nil boards exeept A3 Polarity Amplifier Assembly
(0348066503), ‘

5 Route blnck cable from S/H cireuits under A4
nssernbly (and uny board installed in JSA, B) next to rear of
printed efrenlt connector, Connect bluck wire to TP7 und
white wire to 'TPG on the Samplefilold Andlog Assembly
(Part No, 11186-66501),

b Insert Sample/Hold Analog Assembly in J3 (positjon
f:mmerdy accupled by A3),

t

;W Repluce 3480C 1op ond bottom covers,
Tt

220, S/H Installation, 3480D,

@, Remove 3480D top and boltom cowrs, Remoye
plugdn drawer, If instrument has the Jsolated BCD Opton
004, praceed to step [, I not, continue with siep b,

! .

TS Rev, A
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Figure 24, Sampla/Hold Byard Connactions, 34000,

b, Remove bracket from inside rear panel next to power
transformer,

¢, Locote two unatinehed violet wires from power
transfenner in wire bundle bdow bracket locatlon, Cut
cable tie 3 necessary gd withdsaw ends of wires from
bundle, Keep wires iwist d together,

d, Camnect the two Violet wires 1o pins on bottom side
of the A9 assembly edpplied (Part No, 03490-66509),

e, Aftueh A9 ngsembly to rear panel in place of Yrackel
removad instep b,

£, Remaove caver plate near center of rear pand,

g Loecnte several waptached whes b bhundle near
plagein commector, Qut cable ties as necessary lo relense
these wires, Cut off excess geeving that protrudes beyond
ends of copnectors on these wires,

h, Mount Al2 Samplefilold Interface Assernbly In rear
panel opening. This Is printed cirewit bored Part No,
1118666503 nttachied to o metul plate wlong with Ssmple/
Hold copnector,

/

I Connect wires Jocated In step g o pins on A)2
nssembly as indieated in Figure 2-5,

Jo Route bluck cable along Jarge /'wire bundle into
printed eireoit board compartment of ?4800.

k. Remove A3, Polurity Amplifier Asseinbly,

). Route black Sample/Hold caélc under A4 (and uny
bonrd installed in J5A, B) next to rear of printed cireujt
connector, Conneet black wire o TPT and white wire 1o
TP6 on the Sample/Hold Analog Assembly (Part No,
L1186-6650}),

m. [Insert Sﬂmplell\!cld Analog Assembly i J3 (position
forimenry oecupied by A3),

n Replace 3480D top ond bottom covers,
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Figure 2-6, Sample/Hold Boord Connectlons, 3480D,

2:30, Option 004, Isolated BCD Optput.

230, The Isolated BCD Outpht Asseibly, Opthn 004,
may be popchased us un aceessory number 11387C and
installed iy existing instraments,

¥

p, Remove 3480070 top and bottons cowers. 11 the
fstrument §s Mudel 34800, proceed to step d, U0 Is
Mode} 3480C, continue with step b,

b, Rewaove all plugd nrintert eirenit boards and remuove
plugin drawer,

¢, Loosn J:rlntml cirenit board support shield supports

reat of primad ejrenit bourds) so that it can be moved away
from rear pat.el to permit necess to the bracket attached to
©repr paned,

1

Seetiop N

d. Remove brucked Trom side rear panel,

o Locate twa upattached blue wires from power
transformer ih wire hundle below' brueket loesifon, Ci
cable tie I¥ necessiry and withdraw eads of wires Hom
bundle, Reep wires wisted wpether,

I, Connest two hlue wires 1 pins an botiom side of the
new AY assembly supplied (Purt No, 03480-66509),

B Atineh AY pssembly to pear panel in plnee of brucky
removed b step o,

b, Lovate wpattched Dluck wire und white wine iy
bundle wlong side of printed efreuit compariment, With
draw ends of these wires from bundle and compect lo pins e
and b on top side of AY as shown in Figure 27,

i, Reploce board support shield Joosened in step ¢ and
re,Juce printed cireuit boards (3480C),

f Comneet power cord and tuen 3480C/D on, Cheek for
+5V & 5% at point indicated in Figore 27, Ground for
this supply is chassis gromnd, IF volthge s coprectt tum
puwer of 1 and disconnect power cord, 1 not, troubleshouol
AY assembly and input i power transtonner,

k. Remove filier plate from rear panel, Insert BCD
connector through rear puncl upening ond seeure to pulside
of renr panel,

L Iustall AL) BCD Assembly in JSA and J5B. Connect
single white wire Guord) from cable to pin on master boiird
(A6) near end of hoard support shield,

vl

-l

azium w&m
OOOOOO

ligrc

o

Ret-Lrk-pab s

Figure 2.6, Location of BCD Qutput Assembly,

Rev, A




Section 1) | N

. Comeet bluck Garound) and ped (8 V) wires from

“enble to AY plius 1 und 15 o inodiented i Flaore 27,

e Reploce 3480C/D top onid hathon covers, A
Opitop 004 tabel sy rear panel,

0, Check pe” nunce of the Jsolated BCD Quipwy
chreults veing “age given in Paragraph 5+7,

232 REPACK:. " SHIPMENT,

) .
233, ‘The following porographs consii o general guide for
yepackoging the Instrument Yor shipment, Refer to Par,

~ groph 2234 11 the origingl container is to be used; 235 10Q

" {5 not, I you have any epestions, contact youy neanst Jp-
Sales any Service Office, |

' NOTt,
If the instrument fs 1o be shipped to Hewlett-Packand for
service or repalr, attach a tog fo the instroment dentifying
the owner and hidlearing the service or repalr to be
accomplished, Inelude the model number and full serial
number of the instrament, In any eorrespandence, idenrify
the istmiment by model nuniber and fiull serial mimher,

2-34, Place fnstrument in oxiginal container with appropri-
ate packing materfal and seal well with strong tape or megal
bands, I original container is not avallable, one can be
purchosed from your nearest -hp- Sales and Service Office,

26 Rev.A

Mudel 3480C/D

iEl:E'il:t:E Co
~ | f
| ' i

DO’ NOT SHIP MHSUCID WITH PLUGY UNIT IN:
STALLED OR DAMAGE MAY OCCUR DURING SHIP-

MENT,

BCD CONNEGTIONS
Figure 27, A8 Inttallation for BCD Optivp 0D4,

235, If origina container s not to he used, proceed ns
follows: '

w, Wenp Instrument in heavy paper or plastie hefore
placing In an ner cont ser, :

) .
b, Pinece packing materlal nround ali sides of Instruement
and protect panel face with eardboard strips, '

¢ DPlace instrument and Diner container I n heavy
carton and seal with strong tepe or metnl bands,

d, Mark shipping container “DELIC/ )i INSTRU-
MENT", "FRAGILE", ete,
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Model 34B0C/D

Seetion 11

SECTION Il
OPERATING INSTRUCTIONS

34, INTHCDUCTION,

3.2, The e Model 3480C/D Digwl Voltmeter, in com-
binution with tpe of the phigdn unita avallable mukes de
vobiege, ne volimge, or reslstance messurements with 4-digi)
resopuiion a%d up to 50 % wverrange eupubility on il
except the 000 V runges, Measurement fapetion and range
depend npon the capability of the partienlar plug:by unit
selected, Refer Lo the plugin Operating nnd Service Mahal
* for spectie operating fnstruments, Polurity selection amd
disploy nre sutomarie Bir de vetoge measurements, The
l‘ulfnwlnu paragraphs give genera operating conditions and
reguirements for the Model 39a0C/1, Including avaflable
options, '

33, PLUG-IN UNIT INSTALLATION,

3, Fipire 33 Gustrotes the proper method of inserting
and pemoviag the phagsin draver, The lateh Is s convenient
handle for remaving the drawer, bt should not be used asn
carrying handle, The Model S480C/D will not uperate
withaul p plug-in unil,

3.5, GENERAL OPERATING CONDITIONS,

3-6, Turn-on and Warmeup,

37, Make sure the rear panel 1157230 switeh is set to the
corpeet Jine voltoge befure copnecting the 3480C/D power
cord. Turn the Nine switels op ond allow the instrament 1o
wurin up for ut leost one howr,

3.8, Maximum Input aniage.

INPUT VOLTAGES MUST NOT EXCEED TIN FOL-
LOWING MAXIMUM VOLTAGES, OR DAMAGE TO TUE
. INSTRUMENT MAY RESULT:

34824 OR 34844
1200V PEAK BETWEEN HIGH AND LOW INPUT
CTERMINALL, +
200V PEAK BECWEEN 1.OW AND GUARD TER-
© MINALS,
500 1 PEAK BETWEEN GUARD TERMINAL AND
CHASSIS.

3

Jd85A:

SOV PEAR BETWEEN INGH AND LOW INPUT
TERMINALS,
50V PEAR BETWEEN LOW AND GUARD TERM

l\'fl LS.
S0V PEAR BETWEEN QUARD TERMINAL AND
CHASSIS.

3-10, Maximum Step Change in Tnput Vaoltage,

300 When the 34824 and J4B4A are used o take
repdings Trom chinging vol age suirees, consider g muss
be given to the iternn) capaeitance, As the input voltage s
changed,the 1IGH 10 1O, 1O 10 GUARD, and GUARD to
Chassis  capueitanee Ts charged or dischunged 1o o new
voltage Jevel, A surge eurrent will ueeur ot the Instunt the
voltage Is applicd, This surge current Nows inside the
ipstriment and can codse errors, False triggering, s on
incorreet Mg, ‘The amount of sitrge currept Is dependent un
the change between the previvusly applied voliage und the
pewly applied voltage, A 56 52 2 wuth metol oxide resistor
Chyp- Past Nomber Q78:40013) placed near he volige
source and in series with the IIGIE inpat senminal will
increase the allowsble change between the HICH wnd LO
terminal from 300 V peak o Y00V penk,

NOTE

The wse of o resistor i the 1.0 or GUARD fead witl effoct
the Conmon-Mode refeetion.

3.12, Comman-Mode Voltages, Commuonanode  vollpges
are those existing between the power fine ground point of
the source ehrenbtry wnd that of the J480C/D, und between
the Low messtrement point and power line ground of the
source eirewit, When current due 1o these volipges flows
fnto the 3480C/D mput terminals, some error in measure-
ment resudls, beeause of the voltage drop in the mensiring
cirenit, n systems mensurements, the resistunce of long
put Jends moy become significant, Wide separation be-
tween the 3480C/D power Hie ground point ond the
pround point of the sowsee cirenit may resull Iy high
conmuoi-made voltage, -

3.43, Guard Conhection, Figure:3-2 lluestrates three ways

" of capnecting the J4B0CID guard terminal 1o reduce errurs

caused by eommon-mode voltugesy In exomple A, Guard s
at practically the same potentiol oy the Low measurement
point, so any commons-made eurrent fows throagh Guard
and not through the measurement cireutt, In exomple B,
the 3480C/D Guard s connected 10 the Low terminal,

Rev. A 30l




Seetion 1)

Placing both at the same potentinl, This ulows common
made currant to Now through the Input lead resistanee Ry,
crusing same measrement exeor, This connection muy be
uged 15 commuonsmode yoltuges are not expected to he n
problem, Example € §s similor 1o A, exeeps that connecting
Guard I this maner allows any commonmmade gurrent
geneznted belween the Low measarement polit ond powes
Hne grownd of the souree eireult to Now in the meamres
ment efrenlt; Guard should always be copnected, either o
the Low termined or 1o 5 point i the source elreuit as
indleated, I the guard terminal s Jeft open, caninonsmode

Muodel 3BOC/D

wvoltuges may exeeed the LowdmGuard brenkdown rathig
andd domage the 34BOC/D,

314, Guarding Informasion, More detufled Information on
purpose and methods of goarding may be found i hpe
Application Note No, 123, "Flonting Measurenents und
Guarding®, 'This spphication note is avallahle through your
nearent i Sales and Serviee Offlce,

3-15, Floating Measuroment

306, Te Model JBOC/D s eapable of making Noating
mensrements, Thot is, the aput Low termind s not

With fateh In tully opan poiltion,
Insatt drawer Into JABOC,

PRESS 10 RELEASE

Pross dowh on bop surface of latch to Isleais,

MpA-C-20RTE

INSTALLATION

PRESS 10 LATEH

Sllde drawer In unbi) fatch Is about twodhlres eloied
Fyess front sutfsce of fatch uniil drawes b fully InumJ
and Iateh maps Into place,

REMOVAL

Ewing latch downward And stide drawer oul of 34800

Figure 3-1, Plug-In Drawer Instalistion and Removal,
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Madel BIR0CHD

comeeted 1o chossls (power Jine) pround, The voltage
hetwaen the gonrd terminnd and chussls must ot be greater
than 500 ¥ peak (50 V peak Tor JRSA), Floating mieasire
ments sannot be mwde with BCD Outpul Option 0 unless
the pyinter o o]y connecting eqiipnent ean be flonted,

3»}7. Overranys Measuremonts,

18, Measurements within paled aceurney are pussible up
t 150 % of range op all exeepl the 3000 V au o de ranges,
~ Overrange pots on these ranges wonld exeeed the maxi
i sllowable fnput voltage, The display inclades the
overrange *1 " us the (0 dit,

310, Overfoad Indisation,
320, I the measurement s greater than 14999 on any

rnge, e OVERLOAD indicator will be on, amd the
reading will pot peeessarily be correet,
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Figure 3-2, Connecting the Guard,

3.21, Sample Control (34824, 34B4A),

322, Automatic Sampling. The aulomatic sampling rate js

“variable from one sample per second Lo at Jeast 25 samples
per second by means of the SAMPLE RATE contml on the
front of the plug-n unit,

Sevtion 1

3.23, Manuab Bampte Control, Whepn the S?MI'LIE RATE
cotml Ls set to THOLE or the iterfuge Hold conneetion Iy
grownded, o mesnrement may he initinted momnlly by
pressing und releasing the TRIG pushbution on the front of

the plugein unii,

324, Remote Triggering, When the SAMPLE BATIE cons
trol s sel 1o HOLD or the Interfuce Tiold commection s
groupded, the instroment mny be triggead o nstes up o
1000 per second by un external triggering elrenit, Taiewace
TTORT nid Fxtemnal Trigger input connections may be mads
Hrough the Remote npur connector, or through the
Output connector B the MS0C/D b Option 004, The
aphmnm sample rte for o gven easipement situnion
depends upon the Tonetion and degree of Blierng selr éied,

Reler to the Operating and Sepvice Manua} of the plugin
unit i use to determine optimum remote triggedng rmve,
Fur Sample/1iold meastrements, refer to Parngraph 323,

325, SAMPLE/HOLD OPERATION (Optian 001).
3.26, Sample/Hold Interface Signols,

327, Sumple/Hold  Interfoce signpl conpeetions aps e
yuirements are shown in Figore 2.2,

328, Sample/Hold Selection,

3-09, Seleetion ol Spmple/Hold and Delay may be made by
mieans of the rear panel MODE and DELAY awitches, or by
remote programmbg throwgh the rear panel Sample/lold
copnector whey the switches are set to REM, A conlinuons
LOW copneetion is required to program. Table 3 sty the
varfous mosdes of Su np‘ell Juld opyration,

3.30, Sample/Hold N,

3-31, Operation with Sumple/llold OFF is idantied o
standard Madel 3480C/D operation, An exiempl tgper
shgnul muy be applied thyough either pin A or B ol the
Sample/Hold connector, or thiough the BCY ur plugdy
Remute connectors. Sumple/Hold exterru trigger signal
requlrements are given i Figore 22,

3-32, Sample/Hald On, Delay O, Externn 5/H Trigner,

NOTE
When operating the fnstranient with Sampleftlold ON, the
Jront paniel SAMPLEE RATE comtrol must be Jilly connter
clockwiie to ihe HOLD postihm, aid FILTER must be
ouT,

333, In this mode ol operation, the apertire tlime (see
Paragraph 3-38) hetween application ol an external Som-
plefifold trigger command wnd the resulting Hold command
is 110 ns 20 ns, Therefore, o teigger command may nol
be applied simultaneously with o lorge step input voltage,
(Do ot use Ext, Trig. or delay results,) Maximum AV/AT
for tracking is B% of range per microsecond, Maximum
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Tahle 3-1, Modes of Bample/Hold Qparation,

Maride uf Thigper Ewturnal Trigger Trigger Rate
Qjeraiicn Bource Inpus Cobneet|on
anzap__ | 2anLA
SaimplorHoll OFF Inemal Up 10 A0/s 5w saleciabte ratus lrom
1 ehenfs 10 1000 chan/s
’ Externnl Rumute, BED, or Up tn 5000/ | Up o 1200 chonfs
. Bample/Hatd Conneetor
’ BamplefHald ON Extermp) | SanplefHald Connector Up 1o 1000/s Usagy nos meommanted,
Deley OFF
Bmpjle/Huold ON Intarnal Up 1o 40/s Bix selactabie ratas lrom
Duloy ON 1 chan/s 10 1000 chon/s
€ xizinnl Remoie, BCD, or
Bample/Hold Connacior Up to 1000fs | Up to 1000/

response me to within 000 & of Bl reading for o
fibrange step inpat voltage af either pulnrnf Is given in
Table 3:3, Minimum put amplifer bandwidth is shuwn In
Takle 3-2, Externsl Samplefilold Trigger signal tequires
mants are in Figure 2:2,

Table 3-2, Minimum Bandwidth,

Rshpe 34027 34844
100 mV 15 kHr 12 kHy
100 mv AQ kH? 06 kM2
1wy A0 kH2 35 kH»
100V | 600 kH:z BOG kH2
1000 V 500 kH2 504 kifr

3.34, Sample/Hold On, Delay On, Any Trigger Sonme,

_ NOTE

When operating the instnonent with Sanpleflicki ON, the
Jrme panel SAMPLE RATE control nnast he fully eomnier
clr{);:kwlsc to the dOLD position, amf FILTER st be
ouT, : i '

3-35, In this made of operation, thg tine between applls
cation of o irigger eommand an
commuand Is' 105 us £ 10 ps, This Is true whether triggering
s Faternal or external through the Somple/Hold, Resaote or
BCL connectors, Maximum responge time 1o within 0.01 %
of final yeading for o Mll-range stap input voltage of elther
wolarity is given in Table 3-3, and ininkmum input amplifier
ahdwidip. in Table 3.2, Fxternal Sumglr:/l,luld trigger
slgahl requirements ore given In/ Figure 2:2, Requirements
for external trigger applied thiough the BCD or plugin
Remate conpeclor are given mf Page 2-3 and in the plug-in
Opernting and Serviee Manual, [ :

i Table 3-3, Acyuisition Time,

f Range o2 J4B4A BABEA
100mV | 100 s T 100 ps
1000 mv 70 s 70 s 70 s
S [ 70 s 70 s . BOps

= jooV 70 us 70 js C e

oo v 70 jis 70 1 -

34 Rev A

the resulting Hold -

3-36. Sample/Hald Oparating Charsctaristics,

3.37, Acqulsition Time, Acqulsition time s defined as the
thme required for the pat ampliffer to respond 1o g
vasitive or negative fullmnge step fnput 1o within 0.0) %
of inal reading, Acquisivion time varfes with mnge amd
phogein unit as shown in Table 3.3,

3.38, Aporture Time, Aperture time fs defined as the thne
between application of 0 *hold" command [ the Sample/
Hold logfe efrenits and the actuad “holding™ of the signal
for measurement, Aperture ime s 310 ns & 20 ns for sy
method of tefggering, and is Independent of range or plugsin
selection,

3-39, Measurement of a Step Input, Aveurale Sample/
Hold measurement of n fullrange step mput voltage (Whh
Delay off) requires obseryance of the uequisition thnes
shown fn Table 33, A Sample/ilold trlgger command may
be applied ot the end of the required nequisition tme,
Figure 3-3 Mustrates measarement of o fullrange sen input
hoth with Delay ofi and with Delay on, Wher: operating
with Deay on, & trigger command mmy  be applied
simultanconsly with u step input voltage,

340, Romp or Sine Wave Digitization, The Ssmple/iiold
mode of operation may be used fur digitization of o ramp
oF Jowefrequency sine wave fnput, The maximum AV/AT

for tracking is 10 % of range/us, Table 3~4 shows the ability

to digittze o ramyp or sine wave Lo the aecuraey given,

Table 3-4, Hamp and Sine Wave Digitizotion,

Prug in Uk pnd Rarge
Arewi pry ILN2 e JANR
JoomV | 1000mY oy 100y Wy |
[L.EIRY 15va 0vn o) W v BOJ ¥
1 B Hy 40 Hy a3 hr a6 0B Hy
rDts 130 AN Y abvn U WA BhVA
1311 4) Hy &y & Hr L1
Hia 1WA | AMYA whvy | Bavn Bo kv
150 My A10 Wy AND Hy B0 Hy L Hy
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Figure 3.3, Sample/Hold Measuramant
/ of Full Ranpe Stap Input,

341, Nole i’mk-h»pcuk nofse, referred 1o the inpul,
with Filter ont (95 % of the thne) is shown in ‘Tuble 3-5,

Table 3:5, Penk-to-Peak Noise,

Range 34824 J4BAA a4nbA
100 my AD py A0 uv AQ pv
000 mY | oA mV 04 mv 0AmvV
oy 0.5 mv nEmv 05 mv
oy amv ot mv "
1000 V 100 mV 100 mV re

342, Anslog Output, The SamplefHuld option provides
an analog output Which may be used with an osellloscope
lo monitar such operalions os mmp or sine wave digith
zatlon, penk measurements, o response thme measire
~ ments, Figure 34 gives an example of the analog vutput
wavelorm when monitoring sin g wave digitization, using the

"*Sample/Hold ON, Deluy OFF" mode,

/o | -

HOLD »~1 mp ——a] Jo—o
. _

|
."‘ / |
[ / ;
[
! TRIGGER

HiBgA+B - REIS

Figure 34, Simple/Hoid Analog Qutput,

Seetion 111

ANALOG QUTPUT LOW TERMINAL 18 CONNECTI
INTERNALLY TO INPUT LOW  AND CIRCUIT
GROUND, I THE ANALOG OUTPUT 18 USED,
FLOATING MEASUREMENTS CANNOT BE MADE UN-
LESS THE INSTRUMENT CONNECTED TO ANAMLOG
QUIPUT IS FLOATING,

343, Isolated BCD Quiput Option 004,

30, Option 004 provides eight eolumms of 12-1-4 coded
RED imformation, The Optivn 004 input and vutpul signals
pre referenced to chassls (power line) ground, whivh is
isolated from the LO fpul tenninals and the B80CID
ehrewit common, The Option 004 plso provides five columns
of nuserieal measurement iy formution, range, function and
polurity, und vverload Information, Trie state for al)
vuiput signals §s HIGH = 5V, False, oy LO=0t0+0.5 V.
Vositive reference is + 5V und negative reference s 0V
(chassis ground). Ioterface copnections il requirements

‘ore shown In Figare 2-3 (Section ).

3-45, In additlon 1o the coded Information, n Print
Commuand outpu? slgnal [s provided ot J13 pin 48, This
signal goes positive ot the beginning of the sample perlod
n:.lld ne:!nnins Rusi}lvc until nppmxlnn:llcly 50 mlcmsccm;ds
after the end of the sample period, The negative-going
transition of this shgal js tl?c I‘}'iul Command, The volinge
level uf the positive portion of the signal may be either
+5 Ve K10V, selected by means of a dlide swﬁch loepted
op the BCD printed eirsuit hoard A5,

346, The Peinter HeldofT conneetion (J13 pin 22) rguines
n vollage fevel of + 3V to +15 Y 10 prevent the 3480C/D
fren sampling, A voltoge level of OV 1o +0.5 VY, or m
apen cirenit, consttiles ¢ free-run condition,

" 347, At the [terface TN (WRTBR) comection (313 pin

47), & ground connection (to 313 pin 50) or o Jevelof OV
to +0,5 V produces u JJOLD condition, An open eirenit or
a voltoge Jevel of + 24V to + 5V ullows the 3480C/D 1o
free-run,

3-48, When the instrument s placed in the HOLL condi-

- thon, either by an external signal or the front panel contrul,

sampling may be iitialed by an External Trigger (Encude)
signal applied 1o J13 pin 46, Refer to Parngroph 3-24 and
Figure 2-3 for remote trigger informution,

349, A Digital recorder such ns the Jip- Mode} 5055A may
be used with the 34BOC/D, The printer columms are
numbered from rght to lelt, Tuble 3-6 lists the information
printed in each column for Option 004, both with
strajght-through cable such as the ip- 562-16C, and with
the 3480C installad i o Model 2070A Datn Lopger, Toble
3-7 shows the numbers printed by o standard Jip- priny
wheel (+B421) In the Range, Function, snd Polarity and

Rev. A 3.5
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l
Tabie 3-6, k’timur Jnfarmation for BGD Output Option 004,
Printes Qulumn
10 l 1] I [ 4 7 [ I ] | 4 l 3 I 2 I 1
34poe/o Polatity F Data Datn Dale Data aa
wih JN2A or - b runclinn Nanje Qverrante | Thousends | Hundreds Tems Units »
Hralght:thiy HDAA Dyetoad
Bulpul ceble, {
Palatity ( Beanner Data Dats Dot Dava Dats | Scanner
A » | » ang Ranpe Chonne) | QOwrrange | Thousatids | Hundieds Tens Units | Channel
Qvritond Tunk Unlis
P070A { Polmiy Data Qats Dala Dato Data
WABRANF | - Renge | Wm0 anyd Function | Oversange | Thousands | Humdimis Tens | Unlw
4N ’ Ovariond
Beanbui ’ Seanner Polprty Paln Data Data Duta Oatn
MGAY | Chunped Chanhel ) miype Qverianpe | Thowsamds | Humbieds | Yooy Units
' Tane, Unis Qwetlniil

Overload eolumns, In overdond condition, the numbers
printed [ the pumerical data colmnns will not necessarily
carrespond 1o the value of the Input,

350, 2070A DATA LOGGER,

351, The Model 2070A Datn Logger comhines o Model

3.6 Rew, A

3480C Digital Vottmeter and o Madel S055A  Diglie)
Recorder in ong convenfent wnit for ease of mnunting and
operation. Any of the 3480 serfes plug-in uolis may he used
in the 2070A. Specific operating instructions sre contained
i the plogin Operating and Service Manuls and the
2070A Cpering Note,

Table 3.7, BCD Output,

Numbser Range
BoL) | Pring | Polab Funetl JAC2A, 34047 Range .
Codn| 00 and O/ Lnetion Volis ohms 34054
HOG5BA
000 0 Co4 pe Valis amn 100 my
00} 1 . AC (AC) Valts 1000 V 1000 k5 | 1000MV
010 2 +and Q/1. | Ohmw 1oy 100 kit 1oV
on a «nad GJL | ACIDC) Valis ov 10kn
100 4 DC 5/H or Ralloe 1000my Y000 12 *100 my
"0 b AL {AC) 5/H or Hatlo 100 IV 000 P1000 MY
) 6 Ohimi 5/H or Rallo "oV
m’ 7 AC {DC) 5/H or Ratlo

* Ronge whl appaar in thuse poiitions for Instraimients with Sampte/Hold iF this oparation is setected,
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SECTION IV

S THEORY OF OPERATION

81, INTRODUCTION,

o2, ‘This seethon deseribes operatien of the cireuits psed )
e Madel JBOC/D malfeae, A separate Operathig o
~ Sordiee Manial seethon for each plugin drawer duseribes the
"l elrenits, The Maodel 480/ Dightal Volineler
employs” ihe seessive approximation method of slefer.
minkg the value of the Input voltage ns suppled to the
matnframe by the phgin, This vollage s compared to
apceession of DD weighted  pulses developed from n
refcrence yaltage, The eompurison sequence for the first
two digits is Snstrased o Figare 42, Any pulse resulting in
p DJA Jevel greater than the fnput level is rejecied, but
putses which do not exeeed the input level pre retnined, Al
the completion of the sanple perfod, the combined valie of

all the relained Fulscs I disrluyml i the front panel
eft in the displuy, the digils

resdout, Reading Srom righl to
are referred to us the Units, Tens, Hundreds, Thonssuds apd
Overrange dights, ‘T Tollowhig parsgrophs refer o the
simplifed bloek dlygram shown in Flgare d+1,

A4-3, PLUGHN,

dd, The primary funetion of the plogdn dsawer s 1o
provide u de volluge at jts outpit that Is proportional to the

de yoltage, ae yoltage, or resistanee spplied 1o the Inpat
ermbnls, This invelves songe and Tunethon seleetinn,
nIeing cirenits, smphilers and converters us necessary
b seeomplish the purpose of the pasticnlnr phain drawer,
Sample contral eirenits and Alterlng cireuits are ulw
contained i the plg i, A rear paiied comneeior Js provit
For remuole eontrod of yange, fanction, saapting, Miery.
other operations us required, Detaited nformutlon o auk
phagin drawer Bs contained in o separte Operih £ s
Service Manmal section,

A6, POLARITY AMPLIFIERS,

A0, The unipit of e plugin {50 1o > 215 VIQY il
range), and §s propoztional i the de vollage, ue witepe or
resistanee applied to the input, The plu‘;-ln ONIpUE Virtoge
Is apphied 10 two unitypain nmplll’lcrﬁ. [ the gt e
s positive, the wuipul of the Nowhwering Amplifier wil
be positive, causing the diode st jte ourpot i be reverse
Dlased, The Inverting  Ampifier, Divever, Will luve n
negabive output and the Jdiode ot its outpmt will be forwand
blased, Consequently, the output o the Comparator
Summing Junetion will he negative, IF the fnput vltage is
negative, the siumtion §s reversed and the vitpot of the
Nun-Inverthng Amplister is now negatve, agaln reswhiing in s
negative output to the Compurator,

14000 - - - s
12000 i e
'°°°°-_..,..,_:.*“- o e P
INPUT LEVELs 5700 e
e I
OO0 o i | |
| § 8§ § & 3
, W W
T P — z 7 2
T A
i o8 bk
4000 "l | | | [
‘ o | o |
000 | E E : § : g | E I ; L
200 - . ¥ & | I |
_fg S0 (88§ 8
o LA LEVEL é | E | 8 1 8 1 8 1 E
pesiereeere THOUSANDS DIGIT = o Sopedeme——e HUNDREDS DIG' TG —— £
Figure 4-2. Succassive Approximation Comparison Sequance
& ) 4+

NESATIVE
NPUTE
0Y0
sy
INRGT | PLUG = IN w{  TOLARITY AMPLIFIERS
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o |
x
o
’ o bo-pbutth
i 'HW“_J— .
" = iMinG
SAMPLE  [FEZET ING -
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Figure A+1, Elmplified Blogk Dinumm.l '.
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7 Bl aplilTers e unity-gaby epertional amplifiers
sonslsting of @ diterentio) stage, Pllowed by u modigied
amiiter follower and an auiput smplifier, ‘The negative
Foedbaek P thie esmitter Tullower to the constant euprent
soures of the diiTerentiol stage Inproves the commanmude
rc'jccﬂ»:l characteristie 9f the nmypifer, Using both ongputs
of the dierentlal sluge b drive the base and emitier of the
Arst transistor of the output ampliifier mukes use of the fl)
yoltage gain of the diferential stage, This configuration sl
hnpraves the: commenmede rejection eharaetestie, ‘The
Wse o B constent enreent sanree i the final stigde allows Hhe
output yoliage to appreh > 20V, Ihe diode iy the
mphitier ontput b nchided b ghe Feedbuck path 3o reduee
the eiTect of the offset voltage o the diode,

A8, A separale outpat from the Nonodnvesting Amplifler s
used o drive the polurity Wisplay elrenits, snd 10 provide
BCD polrty infarmotion by istroments incorpormbing
uphonal BCD output,

48, FOLARITY INDICATOR CIRDUITS,

10, A seprrae st from the Non-hwerting Amplifier
from a point ahead of . the umrul diode, Is wsed to
determine She yolarity shown in the front paned display,
is sllgnnl s Tverted und applied 1o u gating eireuji whish
controls o pair of NAND gates operating as o Diplap, The

amgpuk of thls Blp-Nop determines the polarity ot the front -

paiel,

~obgdy ) the output of the Nowlnverting Amplifier fs
positive, this signal Is Inverted to approximately 0 Y, or
- PLOW", mid applied 10 o input of NAND Gate 1 (.0
Figure 43, Bevause n LOW at either Siput of Gate ) causes
the auipul to be BIGEL (5 V), the resliing DIGH output
. Isapplied fo one Inpat of Gute 2, When the Qoek Contsal
signal goes MIGH during the sample period, Gate | ouiput

. Mudel J8OCHD

remning 1GH beconse one inpul is stk LOW, Both inpits
o Gate 2 are now DIGH commequently, Its ougmi goes
LOW, eansing the fipop omiput to be FHGHL A 1IGH
autpul Trog the pedlop resulis i n posiiive Idication in
ihe display,

)2, When the Nonsdnverting Amplifier ougpur Is pegative,
this eauses one Inpot of Gate 1 1o be BIGH, Siee the
Clock Contral signad is LOW hetween sample perfods, Gate
booutpue will remain DIGEE usiil the start of e next
sample perod. ot which thne It chusdipes 1o LOW, enusing
Gate 2 ontput 1o be 1HGIHL Abthe sime thne, the LOW
ontput of Gale 1 and the BIGH outpus-of Gute 2 ehange
the siate of the DipNop s that its outp W Is now LOW,
This ¢eselts v w negative Sront panel displuy, Thus it can be
seen tint-the state of the NipNep, and conssquently the
l'rmlndpuncl pedarity, ean be ehanged only durhs, o sample
period,

A3, The embiters of the polurity indieator driver nre
grounded  throngh 1he rmg'ln drawer, I the JMSIA
MulthFunetion plugdin, this emitter grounding eirenit i
switehed w that the polurity indlestors are enubled only
during tle voltage measurements,

A-14, COMPARATOR AMPLIFIER,

15, The imput 1o the Comparator Amplifier §s the
algebraie sum of e two eurrent inpuls to the Sunming

" Junetion, e Input eurrent fram the Polurlty Amplifiers Is
" negative euprent equal fo the input yoltage divided by the

Sunming Sanction nput reststanee, Tis oy be expressed:

- L)
in 10k

Phe DA cusrent is s positive eurrent squal to the referenee

N
“

+5Y

- Q

GLCCK ;omhot.

NON~-INVERTING
AMPs OUTPUT

GATE |

MEOA-D 3024)

|

GATE 2

To POLARITY
INDICATOR
DRIVERS
{HIGH = +
LOW = ~)

;{ b Fipure 4-3, Polarity indicatar Circult,

A2



Mode) MR/ o /

!

wolnge divided by the puraliel resistanee of the /A Swheh

~ clrenjts native ntu given the,

ity e Compurntor Amplier Is o highgetn verting

ampiler consisting of n ditTeremial stnge, » modified
pister Tollower, and an outpat amphfier, The output s

- gated by the Somparator Fyable slgnal fom e Cmc}} ‘
‘Multivipator,as Dastrated In Figore A=, 1 the yalue o

Joya oxeeeds By, the Comparator Amplifier ouiput will be
ncmivc. or LOW Ihen whep the ampsrator Chable signnl

goes LOW (true), the Gute ontpul goes NIGHL s 11613
signal pesets the 1A Memory. FllpFlop, rejecting it
parifcular bt of nfanmation, ‘e diode pir gt fhe

~onplitTer Tput sesves”to mniiain that ot ot “virual

grotnd” potentind anell, Ty, and Bpygp approsd) o mll
comdition,

/XY A gmgtle GENERATOR, WITH SINGLE CHANNEL

»

418, A relaxation osellintor drives the Reset Ampliller,
producing a reset pulse which starts the Tining Sequence
Logle elreults, resutting in n simple perjod, The uselllator
frequency Is determined by the SAMPLE RATE control an
the plugein front panel, This contrul may he set Lo the
HOLD Fuuilion. nllnwluE the smple perfod o be intlated
by the frant ponel pashhuston or by sn external irkigering
elrenit, The BOLD condition may also be obtained by
remole ‘connectlon to ihe Hold Amplifier in the Sample
Ceperator efrenits, By use of the BAMPLE RATE control,
the rate may be varfed from | smplefsecond to ol Jeast 25
samplesfsecond, When the RAMPLE RATE control s sel 1o
HOLD, the 3480C/D way he triggered np to 1000 Himes per
second by an externpl bripger signal,

410, Sumple Oscillator and Resot Anplifier,

420, The Sumpl:e Oselilator wnd Resel Anplifier cirenits
are shown in Figore -5, When voltage fs 1irst applied o the

P
- ¢ireuls, Q82 'and QB3 wre biused ON and qu}ckly reach

saturation, cousing the voliage al QB3 eollector o be
approxpnntely + 16 V, Current then ows into the Jower
stde of CBL, When this point approsches + 16V, both
irgnsistors then OFF, mnd the voltuge al Q83 collector

drops 1o about +6 V. As current flows from CBI through

‘

Seetion 1Y

OB and vhe SAMPLE RATE comrml, the volinge st QB3
buse drops o 4 pain) where e 1ransistors again tin ON,
completing the eyele, The veitage at the lefl side of CB2
varles from sbout +6V 16 Y, The positivesaing edpe
of Ihis pulse capses the Reset AiplitTer to sutunle,
resiiting I o Reset pulse ol upprosimately 25
mierosecands duration,

A2, e SAMPLE RATE wantrol regulates the rle of
current ow from CHY' ditelig the time the transistos are
OFFE and, conseguently, contrals the Sample Oscillator
fregency, When the SAMPLE RATE vortml is set o
HOLD, QB} s tarned OFE, disabling the vseiliator,

4-22, Bold and Trigner Amplitiers,

Aot When the dnterface Told and Printer Holdolt Jines
are i the fresrn conditim {Figare 4:0), QRS s OFF and
Q86 §5 ON, Diode CREA s reverse bipsed; consequently, the
clreult Tas o w¥eet on the Sample Osellfotor, A HOID
condition may be produced by grounding the Interfice
Told hae, or by apolying +6V 1w 415 V 1o the Printer
FoldoT Je, When efiher of these conditfons is present,
Q86 s tened OFY and CRE4 Bs forword binsed, This
disubles the Sumple Oscillator by applying approxinutely
+ 18 V1o the hase of t)83,

424, When the Hold Amplifter fs in the NOLID stae, Q88
is normally OFF, und Q87 [s conducting, Groupding the
"Trigger Tme hurns off Q7 and saturates QBB This applics »
negative pulse to the base of QB3 in the Sample Oseillator
lrenit, resulbing i o single dample perbod, The Trigger line
must then be onen (or IEGH) for ot least 50 mieroseconds
to allow the eireult o reover befone npplying the next
tefger shwal, CBS, RYYD and RIOU trovide o slight delsy in
order to rejeel pojse oy switeh conlpet bodnee ol 10 mjey-
seconds or less,

4-26. TIMING SEQUENGCE LOGIC,

426, ‘Ihe iming Sequence Lophs cireuils consist of 1he
Clack Cirenits, an 1BDuse Counter, amd the Counter
Decoding Logie, The  Resel pulse (LOW true) from the
Sample Generalor rosets. the Clock Control FligsFlop to
start the Clock Multivibrator, which drives the |8-Pulse

. !
| . VIRTUAL
i " GROUND \ : 4
L n
\ ' ouTPUT COMPARATOR
) CONMPARATOR GATE QUTPUT
\ t
! _
D/A ”
' saon-g- 20242 ’
'/,' Figure 4-4, Comparator Amplifier, |
| ' 43
/‘f’ |
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Counter, A the end of the 1Bth pulse, the counter ot}
selp the PipeFlop to stop the Clock Muliivibrator, Outpit
yolbuge Jevels fromn she Tive binary stages of the )8 Mlse
Counler npe used 10 determine proper sequencing of the
DigitabtosAnnog (10/A) Memuory Lopie,

4?7. Closk Clroults,

428, e Clock Costral Flip-Flop (Flgure 4:7) 5 bistuble
mltivibrator, "The E{nscl wlse chanpes the state of the
Nip-Nop so that e diuck Confrol onlput Is LOW, This
shannl arns o7 the transistor Clack Switeh, allowing the
Clock Muliivibrator to freesrun, The Clack Mulivibrator
autpnl feeds e 1B-Pulse Coupler, At the treiling edge of
the JBth pulse, sn outpus (W) from the counter sels the
Clock ConfraT output to HIGH, satupting the Clock Switeh
sl stopping the Muitivibrator,

Muowdel 3 BOC/D

$29, The Clock Multivibrator ouiput sppears ns o series of
I 2microsecond pulses with an amphitude of +5 V. The
tralling, or negstivepgoing, edge of ench pulse chenges the
stuse of the Sirst binory counting stage, A second output
from the opposite side of the Cloek Riumvibmmr. known
ws  Comparalor Enabie, is wsed to pate the Comparalor
Amplifier nudpnt so that output pulses may be produced
omly ab the proper times during the messiurement sequence,

4-30, 1B-Pulse Counter,

de3 1, The 18:Pulse Counter s serfes of five MipRops, ts
Instrated I Figore 8, Ench Dip-Nop Is triggered by the
pegotivesgaing output of the provious stage, At the siort of
the sample period, outputs 5,7, U and V are LOW, while W
outpul [s HIGH, The Laiting edge of the first eloek pulse
chunges § ouiput 1o HIGH, and the second poilse chanpes §
outpul baek 10 LOW, Nonnally, when S oniput goes LOW,

F——_BAMPLE OBCiLLnTORr;-"q FHESET AMPLIF&ER.:,-'\
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Flgure 45, Sample Oscillator and Resat Amplifier,
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Figurs 4.8, 18:Pulse Counter,

i should change the state of the T Nip-top, Howewer, the
LOW W ontpit conneeted through a diode 1o the T inpul
halds T 50 that it cunnot ehnnge state, Instead, the 5 ouiput
changes the state of the W dip-lop, und the W ubipt

v beeomes HIGH, The following 36 pulses are counted In the
pormal binary manner, AL the tralling edge of the 18th
cock pulse, S, T. U, V alid W outputs are all set oo LOW,
The LOW output from W sets the Clack Contro) ouiput to
HIGH, siopping the Clock Multivibrmtor,

432, nbunte'r Dmdinu Logle,

4:33, The Counter Decoding Clreuits ure bulTer mmplifier
stages which function ns NAND gates, A typical eireuit and
“the equivalent Jugle pate symbal are shown in Figure 4.9,
Al Inputs to the elrenit must e LOW i order to praduce s
HIGH output, The elght-outputs from the Recading eircults
control the DJA Memory Logle to turn on the D/A switches
In the proper sequence, ‘The time relationship between the
clock output, )B-Pulse Counter outpiits ahd the Counter

- Decoding outputs is shown in Figure 410,

" 434 DIGITAL-TO-ANALDG MEMORY LOUIC,

4-35, Integrated efrenit ;mckng:i:s eonluining two fip-Nops
pre wsed i the D/A Memory Logie elrenits, Figure 411
shows the 8000 memnry clreult as typical,

f 1

436, AL the st of 3 sample period, the Delayed Resel
pulse sets all NipeNops 5o that the KOO0 uutput Is HIGIL,
This might be ealled the *zero” eondition, Whea buth the
1000 and D inputs to the memory cirenit go BRGH, the
FRGH oviput from Gate | chunges the state of the Nip-up,
The BOOO LOW output tums an the BO00 D/A switeh, 1T
the resulting comparisan ab the input to the Comparator
Amplifier Indicales that the DJA wltage s greater Hhun the
fput voltage the Compuratar WL produee i outpeat pubse,
This pulse, conpled o Gate 2 through isolatsm diade
CR24, cavses the Sipop to returm 1o the reset state, This
turns ofF the DfA switeh, rejecting the BO0O Ir Sprmation,
If, however, the ROGO bit from the DJA swi ¢h Is not
grenter than the ihput voliage, there i no vulr.. Irom the
Compartor and the 8000 Mip-lop ren ains LW, In this
case, the BOOO bit is retufned, :

yBv

2A80A-B-20245

Figure 4-8, Typicel Counter Decoding Logic Gate,
| 4.5
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437, The diode CRIYD betwesn the comphrator lne i
tie 1000 e prevents the Cnuwnmmr OupaE Trom
reseiting the thonsands Mp-Nops during the Tmdreds. fens
ur WIS compaison perods, During these perlods, the 1000
line will be LOW, furward binsing CREY, and the Compurns
bar Jine ahove fsolation dinde CRIE will then also be LOW,

438, A Jackout eirenit from the B ip-op ontput to the 4
a2 Wi pits bs provided i the dreds, tens und
uplts ehrenits, is prevents the 4 nnd 2 nﬂz»llnps from
changing state when the B bit has heen retained, ITthe 8 bit
s retnined, the B outpr will be LOW, This oogpub Is
coupled 1o the: Preser” Inpiits o the 4 and 2 NipNops,
fareing the Fund Toutpnts to remain HIGLL Consequently,
Iy the hundreds, tens aid units memnry elrenits, If the 8 hit
5 resnined, the 4 ond 2 Hits are not compared 1o the ingmt.
i preciudes either the 4 or 2 informotion when the B bit
has heen retnined, shiee either of these comblmtions
exceeds the saxinum of 9 which con be retined i these
dhgits, Mhe Jockont cireit Is not used In the thousinls
Mip-Nops beeause ndditional decoding is provided to make
the 50 % overrange reading possibie,

439, Uprange and Downrange sighuls are provided for use
i the phag-hy upits that haye sutomatic ranging, When the

- BOOO, 4000 apnd 2000 bits have heen retained, indieating o

meastrement of 14000 or greater, this constitutes an
uprange condition, ‘Then ot the end of the sample perfod
when the Clock Comiral signa! goes HIGH, the Uprange
Gate oniput goes LOW, Frnviding an iprange enable signnd
to the plugdn, I all of the thousands bits nre rejected, this
indleates n zero I the thousands digit display, This results
in o reading of ess then 10 7 of full seale pnd consiitutes o
downrange condivion, So at 1he end of the simple perfod
when the Clack Control signul goes HIGH, the output of

‘the Downrnge Gate goes LOW, providing o downmnge

sfgnal to the plugn,

Section 1V

A0, DIGITALTO-ANALOD BWITCHES,

A=bl, TWo types of trmistor switching efreniis wre eme
ployed as DIA switehes, For the six most sgnificant bits,
where Jarger DA currents are regetived, series switches are
used, Shupt switehes ore osed i the remuining elrewits,

442, Sarlus D/A Switahas,

Aeb 3, The 8000 switehing cinenit Is shown in Figore 412 us
an example of o sebes swijeh, When the 00 bit s 1o be
comparesd 1 the input, the OO0 Jne goes LOW, turning il
Q8, This allows a positive wiltage o he applicd to the bases
of QY ad Q10, Q10 opesates i the iverted madet that Is,
Ui twrned on by the baseeollector bias rather than the
base-emitter Lias, When operated in the verted mode, the
emitter to collector resistance ol the transistor is mueh Jess
than I is when operated i the normal panner, This Jower
resfstanee §5 necessary beesuse of the gher current Jevels
involved in the six most signifieant bits,

At 4, The value of e BJA current in the series swhehing
ehrenits is equal to EREI’/RDQA' In the KOO eireuit, Ryyrp
Is pdjusten so that Iy = 0.8 mA, The switching current
Usw) must be approximately three Himes the value of the
current baing switehed (pysa)s 50 some means of compens
sting for this differenee must be provided in order to
maintain s wearly constant Joad op the referepee supply, QY
is turned ononb the sme thne oy QIG, providing o
compensating eurrent path, Rgwy determines the yalue of
Iswh sid Repagp determines the value ol the compensating
cuprent Tegmpe W the serfes switching - cirenits,

bora +lcomp = Iy
4-45, Shunt D/A Switches,

A6, I the DA swirching cirenlt_shown in Figure 4+13A,
it s opporent that when the 100 Jine goes -LOW, the

o

» : CRID

' 1000
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Figura 4-11, Typical D/A Memory Loglc Clrcult,
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Figura 4-12, Saries D/A Switen,

1

transistor switeh tuems T, This allows eurrent 1o Sow lrom
the Reference vollage to the Comperator, In this einuit,
IogA = ERpp/RIA + RIB, When the TOO Tne is BIGH, the
sw{tcl: is on und the yoltage at point A beconies essentiolly
zero, alowing no cuprent 1o fow to the Comparator,

447, The switehing chrenit shown in Figare 41313 15 only
Sightly different, In onder tn' keep resistor values Jow
enongh to be pracival, npather pesistor, R2, hus been ndded
which Is essentially In povallel with RIB, In this cireult,
Ipra s equal to the voltage ot point b divided by RIB,
Sinee RIA and REB sre equas; the value of elther resistor
may be referred to as Rl e formula for determining
IiygA then becomes:

ERrpp

A" Ry @+ B

448, COMPARISON SEQUENCE,

49, Figure 414 Dusirtes the thme relationship of the
yvarious logle signals, cluding the Comparator Outpul,
Figure 4:15 je an example ol the comparison sequence of
the Thousands and Hundreds digits when the Input is 9900,
The comparison action continues through the other two
diglts, Any comparison which causes the DJA level to
excead the input evel will be rejected. At the end of the

4+-8

mmple perjod, the 1D/A Tevel equals the input Jevel, and the
decimal value of il the bits retained s displayed at the
front panel, Note that In the example shown I Figare 41 5,
the B bit of the hundreds digt s retalned; consequently,
the 4 and 2 bits nre pot compared for this digit, as
explained in Parogroph 4-38,

450, DISPLAY,

451, The display wnits, except the overrange dipit, contain
0 bingry-to-decimal decader ond o Jateh, lgrlm Comnuand
sipral Tropy She plugin upit ocenrs of the end of the sample
period and Jatehes the display ab the datn valwe compuied
durimg the sample period, This holds the display constant
Jurbng the sample period,

452, OVERRANGE,

453, For a disploy of 10000 and grenter, the thouspnd’s
binary datn st be converted into BCD data to work the
thousand's and ten-thousand’s (overmnge) display digits,
Inverters and gates ICH through 104 supply & 1 to the
overrange dight and & O ihrough 5 1o the thovsand’s dight
durng an overrange display, 1C5 provides latching eapubil-
fy for the overrange dight that Is nob provided by the
display IC.

454, OVERLOAD,

455, On owrload (reading > 14999), dash marks pre
wibstituted for e five least significant display digits by
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Flyure 413, Bhunt DJA Switchus,

gates JC3, JCS, 106 and JCB, This Is done by sending

amber 1.3 10 e dsplay nnits, Dindes CRY throngh CRI Y -

deteet e overload condition of 15000 by monitoring the
thansand's hinury dat,

456, POWER SUPPLIES,

4-57, A block dingrion o the power supply Is thown In

Figure 416, Page d=) §, Al regulated volloges ure controlled |

directly or indireetly by ihe referunee diode AICRoD in the
F10V Regulntor, §ix diodes CRO2, CRAZ, CRAD, CRH,
CR32 and TR} allow raw sup\}\ly voltiges to tnke over the
duty of the +30V and « 30V feedback volioges, shonld
these two voltages drop, This makes it possible th rroubles
shoot the supplies even thongy there are feedbick Toops,
Furthermore, there are jumper wires at the regulntor
outpits which may be end jo determine whether o regulator
Jiself is bud oy Is fust being oaded down,

45B, RANGE AND FUNCTION DISPLAY,

459, Signals which gt the Fupetion and Decintal indica-
tous ape supplied by eirenits i the plog-in drawer,

460, SAMPLE/HOLD OPTION 001,

$61, In the stroment equipped with the SnmEIc/l!old
Optlon 00}, the Samplefllold Amplifier Assembly Al3
replaces the Polarity Amplifier Assembly A3 used In other
fnstruments, The component designations in the following
explunation refer 1o the schematic dingram, Figure 7.9,

4.62, Sample/Hold Amplifier,

63, The SamplefHold Amplitier consists of two main

arts, b nonsnverting smpliffer ond an integrating smplifier,

s combined eireuit operates ns an inverting wnity-gain
umplifier, with the voltage across the Integrating eapacitor,
AL3C7, being equal 1o Ejy (he Samplefiiold Amplifier
fnput), During Sample/Hald aperation, a *Jold" command
fs given at the begloning of & measurement, This cammsmd
couses g feld effect transistor (FET) switch, A13Q8, to

apen the put e the Integrnting Amplifler while a
meassrement bs taken, e fostroment hen measures the

" ovolmge stored on the Integrating eapreltor, At the cony
pletion of the measurersant, the FET switeh s ogain elosed,
allowing the amplifier to follow any change i fuput
voltope,

A6h, When the FET switeh (A)3QRB) Is turmed ol s
inbermal capaeitunee eaises o small change v 1he voltage
aeposs the integruthon enpueitor, To offset ihis ywltoge
change, o seeond FET switeh, A13QI0, and o capucilune,
MY, equal o the integrbing capachinnee are used st the
other inpul to the amptiier, and switched shomltaneonsly
with A13QB, Also, during the Hold period, another FEY
swited, ALAQL, §s turned on, gounding the input to the
Samplefliold Amplifier,

465, Polarity Amplificrs.

460, Integrated ehrenit opertional amplifTers are used i
the Polarity Amplitier cirewits, The butput of the Inte-
grating Amplifier “Bs applied o both the laverting nnd
Nowinverting Amplifiers Smbianconsly, and diodes at the
nmrlll‘lcr oukpEs ensure that the onipul to the Comparitor
{s nhays hepative, |

467, The operation of the Polurity ndieatur Cirenit bs the
same s o the standard Distroment,iwhlch §s described By
Parapraph 4.9,

468, Samblanuld Enahle,

69, Sample/Hold operatipn msy bt emabled by setting
e raa paned MODE switdh 1o ON, pr by grounding 31+
ph ) wilh the MODE swih I thel REMOTE position
Mis cnuses she outpul off the 1C butTer amplifier to be
LOW, applying Forward biis to the light emitting diuds in
AL2ICY, This toms on the )Imloscmitlvc Iransistor and
n{rplics 1 positive veltuge b the base «ff AJ3QLS, Pin 4 of
NAND Gate A)3IC6 fs thedg LOW, ean jdig the ontpul to be
INGH, applying a positife voltage [fo the emitter of
A13Q16, thus ensbling the Hold Hgnal to tm this
. drnsistor on and ofT,

44
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Flgure 4-16, Comparliwn Ssquence Exampla,

4-70. Automatic Ssmpling, a

S0 I the autopatie samping mode of operaton, or
when nn external trigger I opplied through the Repmote or
BCD ¢onneetor, the Hold command s inftiated by the
Clack Control sighal (from A2), The positive Goek Control

“pulse triggers n delay opeshot, Whose output is gated with

the Gock Contral signal by u dualinpur NAND gate, The
gate output (A13IC6 pin 3) goes LOW ut the end of the
90 ps oneshol pulse, providing o Hold sgnnl to the
Sample/tlold switchung cireults. The gate oRtput remaing

© LOW until the end of the meaurement perlod, ‘Thning

wayelforins are shown i Figore 17, The 70 us delny
provides siTiclent time for the fput amplifier 1o respond
to s full-zange step Input de yollage,

4-72, Externai Trigger {Non-Datayed Modu),
473, When the nowdeluyed made of operation is selected,

pins 9 and 13 of AL3ICS are HIGIH, enabling the other
inputs to these NAND gates to control their outpats. Upon
apphication of an external trigger commond through the
Sample/Hold cunneetor, o positive pulse i applied to pi
12 of ALJICO and to pin 12 of the oneshal ¢l
AL3ITA, The gate outpptat pin 11 immediately goes LOW,
“Initiating & Hold condition, and the oneshol autput to pin
10 of: AI3ICG malntains the Yo'd codition for approxi-
mately 120 ps, About 15 ps after application of o frigger
compand, the Trigger elay unc-sﬁul cinenits (AI3ICS)
cause 3 Reser pulse o be penerated, initinting o Clock
Control pulse, This signal then maintoins: the Nold condi-
Hoa for the durstion of the mepsorement period, ns
explained in Parograph 4:70, As a result, in the nomdelnyed

mnde, the Hold cordition begins immedintely vpon appli-

cotfon of un catermal trigger corcmand snd is maintained
throughaut thi2 measusement p riod,

Teu el l
Chel Y L34y it o ravo I‘"
1 | o Ll .
l £oy ppbol viovrer |4 LN SRR YT L LN BTV ml.my
CRER —a] YESULATOR REGLATOR REGUL A TOR
e ——— ' i
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: ®ree (413
3 +B — 2314
\ Fhey
| R T REGULATOR
‘ g 2oy
_ T - I Ths
v Y T o-roy [T " -sov L v-\.\;-......u_m,
' : -!w....J..k REQUL ATCS =30¥__ of REGULATOR ;
RAwW R -“-m‘l PAW
PRRtr b pRR _J

Figure 4-16, Power Supply Block Diagrem.
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474, Enteinel Tolgger {Delyes Mods),

| .
r b5, e delayed mide of operetion Is seleeted by sebting mmmwmf?
the rear paned DELAY switeh to ON, ar hy gmumlmrlls . J "
!lﬂn 13 with the DELAY switeh in the REMOTE psition,
Mg canges ihe eollector of ALIQIR 10 be LOW, foreing e - g
e two gate ntpits CALIICH pins B and 1) to be HIGH, miny =
Consequently, n trigger commend applled to the othey ; "
Iphts to Mhese gures Wil have no effect, The Trigger Delay SRR CODIRL Laeepop !
ehrenits then covse o Reset phlse to be generated, resnlting ' |
. i Cluek Contro) puise which rmducr; nJold command g
s explained i Parugraph 4270, In this mode of ugwrntlms, no-p i

then, the Huold compmuand begins spproximately 105 us nfler . S rerem v o
applleation of wn externnl trhgger commund, permicting ETANATOR m ’-’Um
application of 2 de slep hput voltage simultaneoudy with L

the trigger command, J
ENYERNAL BH YRIGAER INON DRLAYER)

I N , T
A-70, ll;turfynq Cirouivs, . R II — i
i ok The interface elreniis Jocsted on Assembly A2
provide Isolatjon betwaen the progran pmd externu) trigger g, | Fl
~creults amd the 34BOC/D internal cineubis wnd Gipan Migatn P >
common tenminnl, The progrn wad exiemal irlgger cone »rm- g
neetions are referenced to chaests grownd, Isulnl[iun i e wap S r
- oxternnl irigger eirewnt Is provided by o pulse (ravwsformer, B ' i 1
- ond by Jight wouphed jsolutors in the program eireults, An T | N
o expemol trigger commund produces n 4 ps pusitive pulse to on et S I
P the Shwuple/Huld Logle iremits, 1 . -y b _J:’.' A
T ! " Pt MEEY ' d \
¢ 4;78;’5-50!-!:& BCH utpu* Option 004, . -—l 0
i e !
" 479, Opthon 004 provides eight colimns of 1248 binaiy - i
coded output infonmation, **1" state posilive, The Gption. ! o )
. 004 fnput anc ontput iifwﬂls are peferenced to chastls . | pecseonmol o 1
o (power Dine) ground, which s isolated from the LO nput o

S . . b
JEP T derming) and the 3480C/D clreuit’ commo, Opllon 004 - e on o
\,,}g‘i“".-:-j:; 2 information s obtained thrngh Integrated ejreult nverters | it Lrl_] || H I_P 1 s
S (Flgure 4418) and ts wvmiluble thin a 50 phy BCD rear pane) SR :

o conugele, (Figure 2-3, Seelion )), LO referencn fs chassls |
DIV (power Jine) grund, HIGH seference of + 5V s oblaed |
- from the dsolated repulutor which supplies puwer to the ‘ ;,,
o lsolated cireuits, Power Yor his regulutor is supplied by 8 | LIS ..,.U,...,.».-. R
B, owinding on the primary side of the trupsformer shields, . - -

NRTERNAL b VR3GE N IDELAYLD] )

Vi R S . L
o) 480, The heart of Optibn 004 'Ts the Bluary Counler 1C3 LI :

e which fsadiven by the Brint Command signal ard the i et
e 300 kR x 20% Oselllator fo develup Uping sigi's A, B = it

und €, Bee Figures 4218 and 74 ), Signals B and C nltipley SN :

0 (address) the pime coliimns of BCD dat ol 1O ihin 1C7 50 ! - ST

Seis 7w that thatindividual 3258 bits of infrmation ape passed Tone "

S seriully thpougly sthe Bt Isoftors 1o the shift | gisters, o H . -
7 Hepe they oristored ond shifted to the appropriple Ay 8,C cocxconmon L, 1 t
Sarttt wnd D outpul dnes by, timing signal A, o © Bhiavohiinoy ""‘”’J .

} S g , : - A i !
R A, ‘ T Lo waw Sm—— e
oo 481, Print Cammanid begins the 50 ps output eyels, and . p—

ST the counter Tresep i (the Inverse nf signal DY ends the E— —U—U—'UT—U—U-JU—-LF
' |

oo, eyele, The colnler §s synchyo ous with Qleary meabing that ENANLE
b Clear s not actuglly geedmplished watdl the proper Clock ‘
7 evel oecurs, This nssures proper, glarting of the, thning
r.v?}"-'”.";i?-'ﬁBﬂﬂlsforlllc,'émr’utcyclc. R e

R FI i B SR

i 1 i 5‘1‘.' . . . ' 0 .
. . i -i:;,‘(’-, iy - ! ' ¢

: L TRI S, H

" Figure 417, Bnrinplcl}‘ié!q:'pmlnn.
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A-B2, Pigre A B shows the route of thy typical BOD duts
DI throwgh (he Tealuted BED prsembly. Theseral onipur of

e - multiplexdr, which containg three other duta hits I

additlon 1o 800, I conyded through the light Isolator by

L

Section IV

vnrrma tie loskage eirrent of the vntput dide with light

Em
suwﬂlcn the shify reweter with the four serlal data bits, The

itedd Fromn the inpus dinde. The ondput srmslistor hen

it is shifgd 1o the D ontput by thning signal A
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.  SECTION V

\ MAINTENANCE

61, INTRODUGTION,

52, 'This seetion contaiime hilormatian peeessry 1o miins
tain b Mondal MROCAD Dighal Volimeter, Ihslided are
performanes chesks, whngment prosedures and  tronhle
shonting, - .

| ;

§-3, TEST EQUIPMENT REQUIRED,

Budy Recommenuiedd Jest eauipment e minlaining md
ehecking perfo- miaes of te Moide) MBSCHD I listed Iy
Tahle B0, Test st aments other (hin those [isied iy be
nsed B thetr specifeations eqnnl or exesend the reuine
ehuracterstivs,

Tabin 5+, Raguircd Tess Equipment,

Hepsltivityt 0,000 Vian

Insttimen ! Neiulrad Use Hueommvaming
Typi | Gharactariatles Mails)
DG Sl Oulpas mmlnmﬁn:r e Pertoymanee Chighs dips 7A070 DEC Braplandf
from o o 1000 Wiln Asjustiments Ditharontind Voltwter
_ Arcuracyt . + 0,000 % o Tonbleshont'y
| Diglal ey 1A 8 AED Parformanes Chucks A+ BOBBA DIghal Peciider
"3 giate posiiive {0yxtinn 0041 ’
28 Valtimeter — Ranpet 1 ,mV Tl scake Troubleshinuting g A1RA LG Vi
D00 ¥ mﬁ acale Tuiw Valimelor
Mun ba tiostny
Oscllinscape Pridwiidiht odie o ABO )y Tinithleshonting A $A0* - kil

Wit e VAOSA and 1A A

Bweajnt 0,1 msfem Plug-lns
oo Nigital Yohmater | Avcuracyt” £ 009 % Adjuitr s D 3ABOB Muintunciion
Inpus Jmpedance: > 100 Meter
Resautions B olgh
Reshings 10 Kilnhm L b % Tiouhinhinling i QB3 1026
100 kilohim # 002 % Tiswbheshionling Wi QB Y L0054

PERFORMANGE O}EGKS

" B, S0UE OF CHEGKS,

56, AL specilications concerning messurement seciricy

il ol ehareleristies are dependent upn She plugdn
unie. weed In the Moded J4B0CID, Cansequently, perfor-
manee dhecks 1 mril‘r acchpaey, cupmmn-made rejeetion,
ete,, nre contpined.in e individop rlug»lu manual s,
e following ehecks. verify operation of the Gpiun 00)
Samplefbiuld eireuhis amd the RCD outphs information for

© Qption 004,

U
EJ. SAMPLE/HOLIYCHEDK (Option ans),

58, Vhe szetrey af the de wllmeler u,acraliun-u!‘ the
JABOC/D amd pluphy unit st be veritied before checking

%

4

the Samplefiinld operrion, Use the provedur given B e
apprapriate phagi coanual seetion o cheek ywllage el
racy, The fallowmg prcedire reqilres o de standand Ghp-
TOB), This procedure checks opertion bath with a steady
it aned Wik u skep inpat voltage,

n W MBNCID {alug-in vonfrols to 10V de rmpe,
FILTER OUT, SAMPLE RATE w maximim, Coimeel
Guard termingl tu Low, Set rear pansd Sanple/llold MODE
nnd DELAY wwitches 1o OFF,

by Conneer de stondard W J48QC/D Inpul und'udjust
standord owtput 1o + 10,0000 ¥V, 34B0CID display should
he + 10,000V £ 0002V,

e, Seb SAMPLE RATE to HOLD, r el MODE
switeh 10 ON, Proxs ond release front janed TRIC pushs

Rc“ A 5':




Bavtlon V

“Wnton, SIROC/D displny should agoin be 4 10008 Y
k0 Y, '

d, Retusn MODKE switeh 1o OFF, Adjust de standand

uutpit o+ 100000 ¥, with JABOCA still v 10V range,

Press el redeuse TRIG pushbution,  WBOCHDY display
sl be #1000V L OO V,

e Bul Samplefilold MODE 1o tf)N. DELAY v ON
(SAMPLEE RATE bl ket to HoLn).

£, Change de standurd ontput o + 10,0000 V,

B Press mnd redeuse TRIG Puhlmunn ane the, Display
shonld ehange to ¥ 0000V 0002V,

e Repent steps b throwgh g wsing n negutive inpml
(" IO V)»

58, 30D OUTPUT CHECK {Dption 064),

500, A destandond Chp- 7408) mnd o digitsl reeorder siel
a5 the e Model 5055A are needed for this check, BCD
eoding of the pripter must be 12080 stale Ensil!w.
Colpnms ane mimberes Som gt 1o Jelt, Table 5-7 lishs

Ahe informanon printed Iy cach eolums when o straights
thri enble bs wsed, 1 the 3480C Is nstalles in s 2070A Patn
Loger, rerer 1o e W70A Operating Note Jor ihe correel
printer format, .

", Conneet digital vecorder to BCD Ouhaul Cenmxior
- 313, Conneetions are shown in Figere 2.3, :

B, Comneet de standard to Joput tepminals, Conpest
Guard 1o Low, Set sandand onipat 5o that 3480C/D

nnerienl readovt §s 1313, Reeorder columis 6 throwgh 2

shesld print 08111, ‘
Tnh{a B2, lnfnrmgl!nn Printed, Qptlon 004,

Frintsr - ' [atormutinn Printer
"1 Bolumn 34827, or BABAA — SADBA

| rarn Usiits Channel 1,0, J
2 ! '
3

4 ¢ | Nomerle) data Numerieal data

B

6 .

7 Rahpe Tunk Chanhwl 1,D,

B Fupellon Ranpe '
8 | Polorivy pred Overlond Palarity and Qverivad
10 | tandem number randgm pumber

e s de standrd o produce 3480C/D mumenivs)
di,, g shown i Table 53, Printout should eorresponsd (o
dlsplay In each case, : '

Tekle -3, Pomarjual Information Printout,

pagoa/p | Recorder Printout
Display Cotupn 6 B

11
2222
A444
nn
esa88
0000

52 RewA

=]
L]

- -1-F-%-
CE~N R -
SO~ —-
ﬁm-aa-u—
O~ 2w —-

PERFORMANCE BHEOKS

,R.&‘;’@‘UL’I‘..w :

e Ser Runge swiieh o positions showr iv Tablg S,

Printowt pmnid be s ndieated Tor eash ondges upay
ylbnge 35 Dmmmteril i ehessing yunge,

Tahia G4, Bunge Privtont,

'

ey
Golumin 7 Sotimn 8
Ranpe S402A BANSA
S nr JALAA:
womy  0on 5 0
WMy 00un 4 |
"y 10k Bi R
iy 100 kit 3
1 v 1000 kit J
1M .0 !

e Beleer those ninetiohs shown b, Table 55 which are
within the capablities nf the plapdn wid optlons incor
nrates) in tne WIROC/D and phig-a ik, Sinee the JHSA
s only the-de yolts fanetion, no fimeion printost s
provided Tor this, plugdn unie, “Zhe printost i ealghm ¥
Al b as shown in Table 58 for the JEIA oV IB4A
phein unbts, - ¢ i !

Toble 545, Fupesion Printous,

Funeilon | selumn s
e Yol o 0 !
ACIAC) Volis ] 1 !
Ol P n !
AG DO} Volis © N
DOor 6 Ay
AG tARer B/H P h
Ohps oy BIH G
AG 1D7) by §/H 7 :

£, Set phygeln Ratge and Funetion u; 10 Vde. Set e
standurd outnut Lo voltapes shown in ‘Tble 56, exeppt it
I the pluan it fs ' IABSA, o ndt um dhei £ 16V
checks, Coltnsi 9 shpuld print the number showd In each

instanee, . : .
: wwwvww-i! . {
,Ecaunona T

DO NOT APPLY INPUT GREATER THAN & 13,000 1

- Model MBOCHD -

r

TO 34854, OR-DAMAGE TO TIE INSTRUMENT MAY |

S Cog

I

- Tahly ?-G. Palprity and Oy';rtond l’lihl-,ll;h N

o | tnper | ciomn : N
FAA Y Y
v L0V R E
" ‘Grmn V . 2
16,000 V ]
‘ NOTE

If AC or Olims fimetion Is selected, cohimn 9 will prive G

except for Overtaad eotrditfon, when printont will he 2,

g 100 34B5A plngin unit js used for this eheck, bet 'I.usl‘
Chanhe) selection to 50, Channe! Delny to 125, Set Mode:

to Slngle Scan mnd press Initiate pushbutton, Colummns 7 -

and | shovid print correct cliptmel identifeation mambers,

/

1

‘i .
T B S R Y T T LT P P &




Lot Minte) MBOCA i

Py | 'ZM1»,',PHE:L]MINMY.lNFO?MATI(},N. ok

.' o AF "nw:l‘ullti%m pi’ﬁ&udlliak ol e pu;mniled onjy

S / Cufver 1t D heen determived Trom the Purformsies t.'lumlus
: Dt the Model WBOC/ Is 0w of specilentions, Aceess 1o

S najushments s gaimaeid by remaving: the B0/ tah eover,
Fo gl S dows. theJocutlhng of adiasoanis ol
CInsteannnis exeept those with Bamphe/Hold Qplion 01,
A Fighre 543 shows tie lnengdon of ngjustinents in Oplioy
£00) Instrnments, Adjstmears must be performd i the
R arder. piveny iy Ihis provedured Parpgiaphs 13 biph 52
Cop e tpplyho il Dnstratients except sy with Qption 001, win
S Boawaphs 824 through 531 upply 1o Mstramenta with

C OOy o * ; »

/7 510, POWER BUPPLY ABJISTMENT,

Al TR A de difTerentindmlimtier (e 3420A/) or n e
S digtal voltmeterable o resolis 0 Y o the 10V i
e Gl BABOB) I8 reyuired for this ndpshimenty ,
SO o SER0R/D with splugn L installed and
allwy Lo warm up for ope e, A: pRgi unis s necessary
o provide nonus londing o the powersupplies,

N R

‘ o S \ v L i o [ '
L by Short ANPUY termiinlh and 55 SAMPLE RATE to
1!{_ |; "QLD’ N ; K .‘." ; f,i. - . }
[ £ e Connest N de difVerantinl wllineter or digital yolts

C ety betwesh AVE G 10 Y REE) sd INPUT Low il
C wdjust ATRET IOV CADIY for wlige nending of
CFINONGOY ® U002V, e |

~ . ADJUSTMENT PROREDURES -
| _ a :

E

S oEaY

Tohle 57, Povier Supply Voltageh, ¢

A BT ygovaoMy | o
‘ ™ AT X URVH EEE 9
T eV BV
RN LA R M .
Ti L0V Ay ¢ _
i . - o
55, CALIBRATION INPUT, N
516, 1F e pugdn’ it de fampliner s Koown o be
Cweenrate pid Jinear, the plogin wmay be bt in place andthe 7

de - standayd conmgeted 1o the Input_ terminals fur - the
following pmccduzes. The plagin RANGE and FUNCTION
must besad- o 0 Vde, Towever, it the plagin Is NOT
kv to e peeurately eoblrted, L shonld, be repmoved,

und the e atndard should e conneetad t A3 and

AITP2 G Ond). Conpecting AVERE (0 AVTPZ canses the

Inseruinent ¢ gample approxipntely 25 sines per yecond,

o Repoving Whix wonpection produces: b/ HOLD eoidibjon,
--icunwiut J) 2y dB to pln d,.{): and A_a_[_f

S I e i had Tt oo s Sonmtrotel o iéple
< proedures, &, wydested rehemity 5 shown
;":",'rw' AW’W,'_",‘ zls.__rm‘An.l_ ',(A!l Exsupt Optlon. 00_1.)'.’, SRS

.y

:-‘},"54 0,

12_ IO:':\_S'[‘P%,: - (

the” plugen walt for uges by tha Tollowie siljstnen. o
In Figare 2,

'A,dp)-.l;?i'durili Chp- TO0) and de wolbpeter Ghpr
AR ‘ S

cu o, -Check other peglnted vollages dhown I Table 57, .um)r;m viapired for these ndfustimens, ¢ b
s . i A o : ‘ S S ' L : L '
AR o , o : ‘ . ‘ = S
't.“ | ‘=“, . . N I, . :' y k\‘- . .’J ;., " i :/' , ‘ / ‘ . o ;'.' :- . .::- ‘:w:‘ ‘ ‘ _l‘;“ H i ;
. ,‘. _' o Ty " _.“. , ‘_‘ «'; L w'l _-?,. féJ' : ’ L ‘ S . L Loy o o
G . '. . ,,__,,_1,' ‘.........A, ," T ' '."A.I '/ ot ) r:—::}’/ | oy ' L l, )
fo s IS T"::er ey ey sow | 22w (8 5
o R k S RN A i o T ) " B by R qil - :'
.L!r . ‘ hi‘ o, ; : Y .‘:‘ ; ' - =‘./ o !‘_‘[‘J' i cm . ’ 6 ‘ 1 .\’ §
A ) - i ..$ . ‘ ',A, . ‘-‘ ; : - Pyl J 1 F O 1! .
N o o Bm r[ N R £t D ‘ ‘ﬁjj RN s
Vot ) L ) I = f for > A - i ‘ = | E
o / AWy ,’Ljnnu ] [ N : P 1
L R R 1 1= Y R LD A I rne e/ / - S T
S RIS ] R i O oL ek L hams 'S /v o
v ‘ o ;" it f}‘ v : ; E‘: |=;Z§@mwdbnxm w:ﬂ.&uﬂﬁ Egi -:‘J‘ . B L ] l ) :'l'
[ .i_ },i l:’)’,"i ) . -. ‘ ‘f;.f 3;" B . i,: : . . 1" L @ '_{i”, L | T ) 1 . .' N j )
i L ! ‘ L i : : - B T J " - | ')
IR D N o s i | T3 | R A W mﬁ ST
E- ! P . : F b . R Y kB N b T h H i
- / ‘, N , - 5 AR R _ '[ : ¢ AR E"‘),:i:n}-r hn , ‘ N
') : . ; : . Cott fj( ] o 'J*_C y D ' :_?
- - . : . , A "
Lo i .f - ] - " : ) A ‘ ' AR ‘ ; ]'_[ o S E
Lo e - Flaure 549, anq;in}:,angl[u:tmun‘l, AlljImtw}mnu'ﬁumptomimq c}gi.;‘ L
! i _:,- ] . . A :-‘ e i _f} - 4 "f ! B L i ir‘: .. ',»‘A.I"r B \. | ’ ‘ ; | ‘
"’S:. - ,j , ) ’ P ; f,-‘; iég S ’f; ’ fyoi L ,_J',-'I : i Rav, Alﬁh! i
£ Py S I . - E o L 3 . . i
' .“u‘ !'. f LA 1 E::‘!“}' :;I.’: i, :‘," E .‘l, , , ! ; .
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N L A T o
{ e s i :’. T 'H'f J L i F. . \;, A ! ’ ."‘ :
PR Anmsmewanqenunss N Mol e/
A : ¥ L ) ¥ '
IR ] .a';: 3 ll : ' "“ ‘ ; b '
i i T / . . ! p '-' .
. '_@ : ? . K ".‘.'}‘.: v -:',_5 ' };: : .
1 I AAMRLE 0 |
. j] . L I ‘ : i J?HOLD 'I_." | '} ffl;' 4 ":’
I\;“J’ ']. ‘ ‘4 o ' :: I‘ R ;‘!1 ";! v R ‘ ."r_. T"..'j 'J‘
P UV v Wy M /" 0y
A % 2 13 %i'mé Hiz 5’% m i m i 2o 'n; Fe .5 K
M o] J 3 ‘
v -bHﬂ#HFWWH#H##HHM
_ || Gonwearon, so~pin WAL l__|, e
~hp= PART N°"¢°'-°°99< PRINT. AN
:;..:.‘.‘.‘ "1 _‘ .fl & I . co"I"AAND 1 . 'L'!‘! ’
T oy Egmﬁlw R Ry , |
nil LeFr DeTImAL) - | Ty
S ‘J.‘.r : '.‘j‘ g ’: l gl I
‘ . . ’ Y |
4 a..‘ Eilh'j ;

L‘um cl iwgnllvc ulde ul d"!s stuitdird oREpOY- 10
M'lm or ]:n Wk Hih (see Paragraph 5-15) and posihive side
lo A3 ]upuilLuw. Sef standand vifpnt to 0,0005 V.

mecgmu dpnimuscu instcpn.h’ .

S cale xnstn‘uhwnt I sample

“_i!
W,

RS Ao N 2 Aiip Zero
ns nm '0 5 mV us posible, Lissonnect vullgn;tcr.

& "Adjust - Cobip_Zerp MRS (ot reat of c:unnmraaur
g embly) ] cnut Frabik panel disptn}' to, pnsh nhcmnlcl)’
o Riween » 0,000 Vond - O.UOI Y P

o fff Rc\msc pnlnrlly of dc utundnrd wmmllunb s llﬁlt\
+0 0005 Vlsnpfdind to A3TI4 (or bophie Bigh), i, =0

: :‘ ;3. Alljuhi Pos Amp Zcm MEI;‘ o eanse. Lllsplny o,
:ﬂnsh nl;cmntcly bctwcpwn.noo aul +0,onl -

!}20 DIA Ulll‘
Uption 0B

i vius'lll s nnt nscﬂ._

,‘r,‘ 5

S

T
Al

TS
‘ ,‘

: mdjumncm. a

hed, Comner négative | sidc nr o stondard oulput b
ASTPA (or Input High) ane. poxitlve Lo ASTIR (or, Input
lnw) Mjust atnndnrd uulpm t*JO 2005 V; )

g

A+ :
1

S 1 hlg»ln Is Ving 'y d, et SAMPLE RATE muy.
) unnkw F!‘ plugsn is mmnrcd, conpnest ALTPL 1o AT
These test pumls are on the

?znr ADJUBTMENTS dAu Euuunt};_! - pumgrnpll,

Fluuu 52, Sunmmd Tm Fi»lum Bchnmptlc. ’

5,
b, Conpeet » dc“wllmuler betw¢c|u__A3'rl'J o lhc‘f

i | Jowes it of thie Pawer. Sapply Assainbly, toward the rear
’ ol the Ingttinent, Also unmc..t Jm pp; 48 to pi 49, Itu 5
L & .

A;!Rr} fnr dcvulmmlcr rcndlng N

i, !
L 2

b, )\djun AMIAB 10 citse. front puml displny to Nath
) nlt""u.'»lv'.,clwecn- 0,20 Vnhzl 0,201,

Ty Sl de shanddird putputs bo. yoltagéh slmwnrln 'I‘nblo '
s»a'nnd ndjust cnutml Indtmlcd to nhtnin propet dlsplny ln
‘thense, g

oL
i i I .l =i

e Tnhls 5»8, DIAOumnt Adluumnnu, oy _
St ocsundam Adust |, Allmming R R
- Owpus - | Qantred | ¢ ©  Dimlay. KN

e T " : 3
X 02005 | AMRB4) | o200Vie0200V 1
: ;04008 | A4RA} | »0400V 00401 V. ‘
[, »0BOOE [ MRAY | 0BDOVI0-OBOIV |
c1 0005 b OAARE | 0000 ViR LOOIVE - T
© v 20008 -] “A4RIL | " » 2,000 V 10 2,000 V
) r4,0 Mﬂ?ﬂ| Crd, 000 Vo 4000 V . :
80005 _ | AAR2A[ [ 800V 1. 8001V "
-1

- !lmslus alternaely hetween s
‘_, -'9,9999 Vr

5 2), A de- ntnndnrd (llp 740!3) is rc:;ulrcd rnr lhcsc o

523 A dc standard (»hp 740)}) i5 required for this
ndjustmcnl. i

4, Adjns) de standaid nm Wl s lhul ‘3180(’ D displny
999V i ~-10,000 ¥, DT
standord - setling ah\\uld lm hclwccn »9,9991 and

o,

. .\ !

e. Perform the ehee I!slcd ln Table 5»9. 'Iht du
siundnrd setting should b within the Timits showo i each
case, B not, repeat the Amplifier Zerb. ndjustments I

* Paragraph 518 nnd the DM Cuhcm Adju;lmcnls i this

Lo
'

s.z'z’, INVERTING AW GAIN ADS (0 Exspt Gpan oo

IR



'{7' ' (! Wlll; e ulundnru mnnuclul i I’umumph 5720 et

i ginnlcly lutwwn 9, ‘)}JO Vnd 9,99 V. ,

{

b, Rc\hersu pnlnrl;y ur de slnndurd nutput.

. ! ¢ lz‘l\ll]ml Pap Alnp Gl A:lRls e displny to
'l]nsh'nlu.rnn!cly hetwesn % 9990 Vand +999 Y,

: _-'; o ,l 7+ Toble Bl Salibrtlon Chack,

I i ,Allnmutlnu _ Dnomfn‘:l‘md J
- utp : p

Al 'Dlmlnv o
rﬂ,QDfJ Vig» 10,000V ’n,mmwm LRy
ol Banet e 000 Y | 000UV I, D0DOB Y
: w?.’??ﬁ\!lm WV | 08 Ve G0 Y R
K A2 ‘flnr 8,033y »U;IHEQVN»UGQGDV Lo
o »OQIJB V.o DY ,ﬂﬂﬂ’l\!lmﬂﬂﬂ

o Ijl[ v "

a1 FIETL i

514 Awurilaq ZERO ADJUBTMENT tnpnnu unﬂ.

lh'”
5’25. ilu sundord, Chp- 740!1). o igihal voltmeter Viith
8 n Adhpt tppedance and £ 008 % acenracy (hp

> .fi
f’- R
o

lheao udjumunhts. Doﬁmnu ol adjusiments for Uptinn ool
u}mtputis Is ;shnwn Jn l‘iuum 53,

S yenr p lltl MODL switeh 1o OI‘F. Cunnc;.l ahnrt
k clwhh lmuvccq 3TPB and ALITIS (around),

‘,I!

-i(’i'

: ,\2 S

gl

k' ,' Sy Goplhect de Volunctcr between ALSTRL and AS3TP2,
kT o Mjllst AL3RG fur yoltmeter reading ns Hear 7610 s posslblc
NER }nu its sk st.usiliyctpngc. -

u!fin chlu\m vultmclcf Trom Al:!'i‘l’l and T {nd
nwt bulwecn MITRIO and ALATRY,

b ;" Reove shart) ciredit from’ AL3TPB pnd ALITPS,
[UIREN rj‘. Conncct de standard to ALITPB and AJ3TP4 or to Input

nn.lusm'e‘m PROCEDURES

" slandurd, oNIpiL o, s MROCHD. dlspluy o llmln ullcr- :

1

BY

L0 BASON), g vullipeter Chips 4E2A) ans vequined oy

Section V

By 3 Terminms (see Parngraph 5+55), Seb e stanudared oniput o

i 0.0_0_'5 \J
o Adjust ALIRIB l‘ully cuunturcluukwisc.
Dt At ABIR2S for de veltmeter reading ol » 1,5 Y,
Disconneet vollmeer,

i Mjusk Comp Zem MRS 1o cuge irunt punel display
S mhternare equly brtween + 0,001 and +0.002 Y,

I Rueyerse ;{m!urlty of de stnndn:d outpit (- 0,00)5 V)
b ndjust ALHIB 1o couse disploy o alierpnte between

0,001 Y and +0,002V, 15 this ndjustment ean be made
T mrmil'y proceed to slep ), lluwwm:;j € ALIR3IB hos
ont

lnsum» range, perform steps § through 6 ucluw.

S} chlm.e umper wire ) oF 2 below ALIR3E, if |
Lllhcr hus heen remoyed,
, 2) Connect e yolimeter huwun A0 and
{l?.ﬂ)lll}d ALITPA,

3 Apply +0,025 V put I’rum du slnndnrd aml.
ndiust: Al:llm for de vnltmcter repding of ~0025Y

. £0,0005 V,

+ Rcvcnsc polurity i nput vbllnge.

5) Adjust ALIRIB rmm ane extrene 1o the other,
noting the de yolimeter reading, 15 yeading is always more

- positive thun » 0,025 V, eut and_ remove jumper wire |, Jf

reading §s always more tiegative than - 0,025 V) remove
Jumper wire 2, 1F readings fnclnde » 0,025 V, do not renjove
either jumpcr. Disconness de “oltmeter,
&) Repeat steps d thrangh b,

“ B, - Set ‘vear pune) MODE switeh un ON, Adjust Al3R3)

to cuuse ‘dlsplay fo ultemate between -0,00) V pmd

+0 002 v, T‘um MODE swllch OFF,

) {-\_ ‘all-o-ll

AIRS? |
7l

1 '% s

Wa52 L ARl Aishas Li]_—'r.*r—n“ SO

AMns

320

rd

Tl

S | ;Mr
. ’ = .. f‘

!

[T OLE

)

- f.
-)“1:
!

. : }’ . N o
Figure 6-3, Location of Adjustments, Option 001 Instruments,

55




Beetion ¥

By Connest n dipiial dlnlllnctcr having o inpus Iy
danee weater thon 100 and aceumey of 0,00 % o
greater, hetween ALYERS und the same ground point heing
- wsed for input grond,

Ky Appl?' fput of 10,000V Trom de stundurd il
adjust AF3R2 for digital yoltmeter reading (it A)ITPS) of
+ 10,000 V £ 0,000 Y, Discamect dighal valimeter,

528, D/A GURRENT ADJUSTMENTS {0 ption 01),

527, A de standard Ghpe 7400) s ﬁiptlred far these
udjustments, o .

n Conneet, positive side of de slandard oulpat to
ALITES (or Input Digh) nnd negative side to ALY (or
Input Low), Adjust standard output o +0,2005 V,

b, Adjist A4RSB to conse Tront paned display 1o
alternute equally between +0,200 Vand +0,208 V.

¢, Set de stondard output 1o voltages shown in Table
50 and adjust control ndicoted to oblain proper display
i each ease,

Table 6:10, D/A Currant Ad[u;imnnu {Qption 001),

} ANJUSTMENT PROCEDURES

Madel JB0C/HD

5-28, INVERTING AMP GAIN ADJ (Oprion 001),

529, A ode standard Chpe MIOB) s required for this
sdjusiment,

A With de standard eommected us I Parvgrapn 510 snd
display alternating hetween +8000V nrd - + 8,00V,

+ peyerse polarity of standard output ¢ B.0005 V),

b, Adjust ALKt cause display to alternate between
» 8,000V aud - 8,000V, Disconnest de standard,

530, EDAHPLEIHDLD DELAY ADJUSTMENT (Dption

531, An osellloseope Chpe DAY Is resuired for ihis
adjustiment,

my Seb rear panel SAMPLESHOLD switch to ON, DB
LAY ON. Set SAMPLE RATE to maxinmn,

b, Connect oseilloscope sweep trigger nput 1o Coek
Control slgnal ot lower end of AISLL, Set SWEEP
TRIGGER to EXT + SLOPE, 10 pisfem,

¢, Conpect .uuclllnsmpc yertfend fupit 1o AT, Set
vertienl gain to 2 Viem,

dy Wavefornn should be LOW (bear zero) for 90 ps
& s, I not, adfust AJIRS3 for the eorrect pulse width,

TROUBLESHOOTING

DO Standaed | Adjust Alrnaing
i1 outpur | Comrel Pisphey
104006 | AMRAB | +0400Viot+oAl Y
) © 40,8006 AARAT +0,800V to + 080" V
v ¥ 1,0005 AARD? + 1,000 Vo + 1,000 V
: ¥ 2,0008 AARDD + 2,000 V to + 2,000 V
¥ 4,0008 A4dR28 +4,000V to +4,000 V
+ B,000G AAR24 + 0,000V In + B.001 V'
| B—GZ.-TBOUBLESHUUTING.‘

533, The following procedures should be perfopmed only

“ pfier bt Jins been determined that the malfunction canot be
- “corpeeted by the - Adjustment - Procedures, beginning in
Paragraph 5+11, Included in the troubleshooting — infor
“matlon are troubleshooting trees, wavelorms, DJA clreot
checks, amplifier checks and power supply checks, Instrue-
thohs for replacing mumerieal display tubes and annunclator

- lamps are also included, Methods for determining proper
~ valoes for factory selected components are givey al ll:c end

of this section,
534, DISPLAY LED REPLACEMENT,

e Remove the trm stdp at the top front of the
instrument, ‘ _

. b, Unscrew. the 'UNE switeh on the Model 3480D and
push the switeh back, - ; :

1}

i ) t v

1

¢ Ll the Jlsplny window slightly 1o disengage It st the
hatiom and pull it forward, Also pull the window to the
right dighily on the Model 34801, ’ i
~dy Replace the defective LED, _
5-36, ANNUNCIATOR LED REPLACEMENT. /

a Pall ol the mnuneiator tepe pssembly, (Wi
replacing this nssepbly, [t must be horoughly pushed vib)
the LED's,) ’;"

b, Test the 52 thru AC mmuneintor LED's by grounding
the six puints 925 the 427 st the lower right coner of Lae
A7 Display Assembly, Ground the trace going to the S/H

LED' to test these two, Use the bracket holding the diade

between Al and A2 us the ground,

¢, Remove the Nve veriea printedeireuit assemblies
i the sheet metal assembly mounting bracket behind the

Aroprey oy dues e it A INETNERPRL L T L AN,




Model JBOC/D

v Displny Assembly, Twas seraws through wuch of the Mster
:l;mrl:l sl Display nssemblivs hodtd Hhe wssembly mounting
hrickel,

d, Unsolder the defoctive LED and solder n new wne in
its pluce,

530, AGCESS TO BOTTOM OF MASTER BOARD AG,

i Remeve JMBOC/D bultopy cover by removing the Dat
hendd screws, T Is ok neeessory 1 remove the plastie feel
from the cove, 1 the TE stand an the JHB0C will huve fo
be removed by app Iying owand prassire op ohe side of the
I stand,

by Remove she nine screws holding the shicld board to
the muster board,

¢, Side the shield bonrd towsrd e rear of the
Instrianent and LR out,

537, TROUBLESHODTING TREES,

538, The tronbleshoating trees at the end of this seetion
are bused upon certaln dit,Juy symptoms which nay be
encounered, They ure desigied to help detennine whether
e trobble Is In the 3ABOCID or the phagin unit, The
waveforms which precede She tronbleshooting trees ure
referred to by mumber In the trees and i other dronbles
shouling nformation,

638, POWER SUPPLY CHECKS,

540, Nutiee in Flgure 416 that there s considemble
imterdependence amuong Whe six power; spply regulatars,
including o 30V feedback Juops, However, these two

Jomps are automutically broken by six diodes ifwhe £ 30V
drops; dindes CRG3, CRA) apd CR3D beeone back binsed,
and- CRO2, CR4Z and CRI2 supply raw voliages o the
+ 10V and £ 20V repulators, This allows the trouble spot
t0 be Joeated ot Wpe frsk test pobnt by the sequence that hns
the tieorreet voltage, B there Is uncertainty ss 1o whether
e regulntor supying the test point volinge Is bad or is
Just being losded down by the next regulator iy seguence,
then cut the jumper wire ak the sest polnt, Table 511 Hsts
the valtage toleranee for each regulalor,

541, GROUAD CIRCUITS,

542, Lxeeszive nolse fn the display muy be cansed by o
shorted djode between the Jow current groum) elrenit snd
high enrrent ground, Check AGCRT and 8, shown in Figure
7'24» .

Table 6:11, Power Supply Voitages,

Messuremant Palnt Vallage
AVTPA +10,0000V 20,0002V
TP +V IO Y
- TF? +rRVEOMNY
- TPG +6V 00V
' TP 30V 2048V
1] v20Y 2 00BY
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S=ba, The display LED's wre powered by o+ 5 V siupply on
the Al nsisinbly,

644, AMPLIFIER TROUBLESHOOTING,

S<45, e Paodurity Amplifiers, Compurator Amplilier, ang
+ 10V Regulutor are all very simllor and she sone general
roubleshuoting procedures apply to eueh, First, cheek
valtnges ot varions points within the mnplifier in guestiol os
noted on the sehenmtie dingram md uder the condilons
pubed, Condithons are Jilerent for each smplifier,

546, )5 the volteges at the collectors ol tve dunl transistors
are ot equnl, measure the voltage a the emliter of the
constant enrrent sounce transistor i the emitier eiruit of
the duad transistor, IC the woltage drop across the emitter
resistor of the copstant enrrent souree ls preater thah phout
2 ¥, one side of the dual transistor may be vpen,

547, Non-bnverting Palarity Amplitier Gain Cheak,

0, Set RANGE and FUNCTION 1o 10 Ve,

b, Connect o Nosting de ylimeter yoltage probe (o
ASTRS, common fead to AYTRA, Set de yoltmeter tn ) mY
mnge, egative polurity,

¢, Connect de standard to INPUT amd set sunstard
wutpil to - 9,900 V, :

d, Note de voltmeter reading, Should be about 0.7 m',

e, Using n clip Jead, short AJIP3 1o ASTPS and note
change i de voltmeter reading, Amount of chahge shoild
be between 0,004 mV and 0,070 mY, Loop win of the
mnplifier may be determined using the following Gormula;

0.7
-3
Clhiange in yoltage (in vlls) -

Gain

Minkmam allowasble galn §s 10,000, ) pain I[ Jow (vlinge
changes more than 0,070 mY) eheek smplifier trunsistors
A3Q3 » 6 Jor low gain charcteristics,

548, Investing Palarity Amplifier Geln Check,
n, Set RANGE and FUNCTION s 10 Ve,

b, Construet o 21 divider usiog two 100 kilohin
resisters having a tolerance of £ 0,02 % or hetter, (hp- Part
No, 0811:0354 5 100 kiohm 2001 %) IF precision
yeststors are not avallable, resistors having greater tolerance
limy ‘l:c used §F they are redstance matched 10 within

0.04 %,

¢, Connect the 2t1 divider between A3TP3 and A3TIM,

57
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dy Comiest n Noating de voltmeter between the center
tap of $he divides and LOW Input terminal or A3,

g, Conmeet de. stumdard fu INPUT, Adjust standand
obipiE f +9,.900 V,

i Note de volimeter reading, Should be phout 0,7 my,

B Using n clip dead, short AVERS to AYIV6 ane® ninte
change b de voltmeter reading, Amouns of ¢! wge should
be hetween 0,00 mV and 0,070 MY, Loop gain of the
aphifler may be determined using -the formmla ghven fn
Parag ph 562, Minbnum ulowable gain §s 10,000, If galn
s Jow (voltage changes moys then 0,070mV) check
im}pllﬂt!r transistors A3QI0» 13 for Jow gain chameter
iGN

549, Comparator Ampiiier Galn Check,
n, Short INPUT and set SAMPLE RATE to HOLD,

b, Conpeet o de differentinl yoltmeter between A4Q6
collector and  gronmd slnput LOW), Nole and record
differentinl volimeter reading to four dechnal places,

¢, Coppeet o 10 kiobun resistor between AHJ6 collees
tor apd gronnd and note ehange i difTerentiol vultmeter
resding, 3 reading changes more than 0,6 mV, cheek
amplifier ronsistors 'A4Q3 + 6 Tor baw galn clarseterlstics,

550, + 10V Regulator Galn Check,

n, Conneet p de difterentind voltmeter between AT
amd ground {input LOW), Note and record reading to four
dechmal places,

b, Conpect g 10 kilohm resistor between ALTR4 and
ground angd note ehunge i differentinl voltmeter reading, 3
rending changes more than 0.8 mV, eheek A) 1o}, 1C62
for Jaw gain ehareteristles, ,

551, MEMORY LOGIC AND 0/A SWITCH CHECK,

5-52. Certain display synlrloms may indjeate the lyrc of
fallupe In the DA switches, For example, If !tllc nput
voltage s B.1 Y and the disrluy i 7,999, the 4000 D/A
switeh may be siaying on all the time, In this case, the 8000
bit would be rejected, snce 8000 plus 4000 [s greater than
the Mput voltage, The 4000, 2000 and 1000 bits would
then be retatned, The remaining +Sigits would then ndicate
9, snce. the sehmining: yolta,,. difference s greater than
999, This “series of 9's” symptom may also follow 8
malfunetion in the hundreds or tens dight bits in the same
manner, A sinflar symptons. may result i the 1B-pulse
coupler counts more than two bug Jess than 1B pulses, In

this case all the DJA memory flip-fops may be set to true, -

resulting i s *999" display, or to false, resulting in g
*000" display, ‘ '
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558, )0 certuin numbers i) to appsr i the thensmds,
hamdreds, tens or unils s!lrplur, one of the Mepary laogle
Cirenits o /A Switehes or that diglh may be Inoperative,
For example, 3 the *1® Loie Clrewit for the thousands
dight were dnoperative, Uit dighe might display even
mambers only, e Tollowing cheeks Wil help deteet o
defective cirenit, i

i, Set plugdn unit RANGE and FUNCTION 1o 10 Wile,
Seb SAMPLIE RATL eontrol fully elockwise,

b, Connect de standard to fpul, Set standard nutpat fo
0.0V, 0 0 muber aiher than gem appears in the
tousands digit, the Memory logle Cireult or /A swiltch
associated with that number is probably defective,

e, Chonge standard output to + 1,0 'V, Number | should
Jght in thousands digin, Inerease Input voltage in 1V steps
amd obserye Mhousnds digit display to see §5 numbers
nlapcnr i proper sequence, ) sequence [s ineorrest, check
cireuits Indigated umder Mhousands column in Table 512,

d, Check hundreds digit by reducing the input yoltage
by u Factor of 10 and repeating the procedure in sieps b and
¢, Check tens and units digits i the same manner, redueing
fhe it voltage prapartionstely,

e, 3 the same erroneous sequence appears i ol fowr

~ digits, trouble is probaly i the Counter Decoding Laogle,

For example, I5 the *4" cireults fall to operate, the C
enabling eircust A2QS5 Is probably defective,

£, I one of the digits displays only zero, check the
Cownter Decoding Lopie eirenit which enables that diglt,
For example, If the tens digit stays oy 2¢ro, eheck the 10
unnbliut,l circulr, A2010, If this cirenit operaies properly,
cheek the storage amd decoding integrated eirenits,

554, Memory Lopic Cireuit Check,

555, The A2 Component Loeation drawing in Figire 745
identifies the Memuory Logie JC's aecording 1o mimerien)
funetion, In miost cases, an §C it s suspeeted ol being
defective may be checked most readily by substitution, Ifn
spu:lu IC §s not nyailuble, the following procedure may be
used,

n, Short INPUT and set SAMPLE I}A’I‘E to HOLY,

b, I display i nud 0000, » momentary ground contuel
ot pin 1 oor 13 of the JC for any number appearing In e
disploy should returm the display bo zem, l} the number [s
semoved from the digplay while pin 1 or 13 §s pounded,
hut retupns when the ground conheetion is rensoved, the 1C
Js probably defective, I the number remains In e display

- during the thme pin | or 13 §s gounded, the IC may be

defective or the trouble may be in the pssoelate DA switeh
clreuit, : )
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Table 5:12, Mamory Lnulb it R/A Bwitah Chegk,

H b light b seiiienes BN Bwhieh i Teablfeshnnt e following elreidin
halowt ¥ Romalni Yhobpanids Hilreds Tam Units
fopmiw D+ 2 0 A B 67 0 U P Digh Digly DIyl
1y 0306770 oN
nnp2rs4o68n OFP :Mm?-m ANDR7 AN AACIG
P R2003487007 ON
DYy ABB LB QFF ANDIA I8 ANQIR AAON ATQA
AA N A ADGT YT ON f
Dy 203303804 Qre AT 1D AAQD » 25 AR AT
B BB BABBY ON
@y 234808777 QFF AdQB . 10 AQL0- 12 AN AN
* Numbars spirenring t the gt of Jipit bebng insied are | smnterial, "

e, A muamentary conteetion Trom pin b to pin 3or 1|
vin . 2 hid resistor o any of the Mepory Logle IC' should
cause the corresponding nmber 1o appear and renaly jn
the display, 1 the niober appenrs during te conneethn
Bt does nob semain nfler the conneetion s renyed, the 1C
s probubly defeciive, I ihe mamber does ot appenr when
e comnection §s made, the tronble Is probably in the
assachnted' DIA Switeh elrendt, or AIC5, 1C10, ICIE or

e, |
BB, /A Switch Check,

5‘{57. Table 513 Usts nbrmal voiisges at bases of DA
Switch transistors, ‘The *)” state is the siate which vauses
hodpamber to appear i the display, =

1
i

Table 13, D/A Bwitch Vutgms. |

Traoshstor Buge | 1" Baatn | 0" Brate |
B4 IG,0 | s 178Y [ 06V
ALY I I

ity ' o “L‘ ‘

| asaro, 18,14, | +r08v | o108y
17,20,23° . ‘
" SUTTRE ) '

~ - 1AM026.35 - FOIGY [+ 24V

TS r‘ A L T R ;

558, mm FIHOLD AMPLIFIER CHESKS (Dption
5-59, 11'?‘-,&'"{”9!' Jold Amplifier cireiits may be checked

by myeasuring the de voltages at varlous points within the
mplifier, Valtoge measirements ghould be within £ 10%
of the voltoges shown on the schemstie dingram, which
were measured with o 10V Input to the Sample/Hold
Amplifier; . I C

54D, gmmm POLARITY AMP CHECKS (Option
's-ﬁl. The imcig'rntcd cireult Polacity Amplifiers may also

be ehecked by voltege messurements, Voltages at pin 2 and
3 of either amplifier thould Le pear zero and equal within

few millivolts, The Sample/lald Amplifter Assembly ot
put :l\t'M 3TPIO showld be » 10V Foy an npot of either +or
* "0 3

562, BAMPLE/HOLD LOGIC GHECKS (Optlop 0D1),

563, The Joge waveforms ubsarved with an oseillusope ot
the points indleated on the schematle disgran shonld be
similar 1o those shown, Figure 417 shows the logle timing
sequence, Yoltuge levels in the Jogle cincuits shovld also be
hecked, A LOW state wust be 040 +0,5 V. amb n 1313

stote must be + 24 Vo +5 Y, ‘ "

" 564, 130LATED BEO DUTPUT {Option D4},

565, The coupling bepween ingurrd and outpiaed crenis
is dome optieally with photo-dsolators, Eneh isolator s
driven by o foupbit  paralleltosserial mndiiplexers the
fsufator then drives p Tourhit shift regdster, (See the Binary
Counter Signuls on Page 7-59,) 1 the Isolatar Sims ol 1on
slowly, the shify repister may see the wralling edpe of »
former bit and ptve o fulse output bit, A Jow efliefency
fsalbor whi canse 1he bit to be sklppcd.

566, To cheek the Hmg of o Jight isolator, trigger an:
oseflloseope ab TR (Clock) und eheek the sipnals shown in -
the Units Shift Rewister Input Jgure on Page 7-19, Obsepve
the thie relatbonship between the Clock and data signals at
JC5 pins 9 and ), The duta must be present when o Clock
high-to-dow brensition veers,

567, FACTORY SELECTED COMPONENTS.

5468, Certain vomponent vidues ore factory selected foy
proper operation of o partieulor eireuit, Normolly, ihese.
values need not be elianged unless the replacement of on
assoctated component changes the elrenit parameters, Fae
tory selected companents are designated on the schematle
disgram by an asterisk (*) and 1. average yolue Is shown,
e follawing paragraphs explain the procedures for selee
ting thyse component values,

- ’ Sb‘)
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B0, AIRGN,

570, The valoe of this reslstor I Taetory seleetasd 10 bring
AVROT within the proper rangs, 10 shonld nol be necessary
to change this reslstor unless AICROI hon heen replaced
id the + 10°Y regulnted yoltage cannot be mbjusted 1o the
gorneet yalue in Paragroph S=04, 1€ ATRAT has insuilieent
g of mdjsiment, e the A1 assembly 1 the fietory
fur resseheation of these resistors, Contaet your neprest shp
Sales s Serviee Ofice (See Appandix A),

$79, AIRZ and AIR3,

572 These rextstors ure I the emitier eirenil o AJQIA, B
and determing the range of the NEG AMP ZBRO contp)
AR, I A3QL has been reploced and the ampliller rero
adjustiment saant be ade i Pamgrsph 508, bt the
ampiltier appears o be nperating nun“*'lv‘tn other respects
the following procedure may he wed ty detesmine the
proper resistor values of AIRZ and AIRY, ‘These resistors
are ) % ) /8 W ametad Ny resistons,

g, )5 e shorting Jumper Iy parllel with either reslstor
has been eut, replace shis shorping wire,
b, Copmeel o de stdard 1o INPUT or 10 AT (see

SO e Comneeln de voltmeter having a fullssceate pange of

U MY begwesn AJTES mid ground,
. l

o, Observe do valtmeter reading while adjussing NEG

Lo AMP ZERG contrd ASRY Trom ane extreme Lo the allier,

. Range of $mitage reading shoukd be from about « 8,5 mVY to
95 mY,

1
t

. U IS |
o g, M yoltmeter reading goes too Far positive (ess than
*B,5 mV), remove the jumper across ASR2, I this is not
sufficlent, replace A3R2 with a 619 52 reslstor, Jip- Fard
No, 07570418, !

t

f, IF yolimeter reading poes too far negative, remove the
jamper across AIR3, I this bs ot sufficient, replace A3R3
with n 619 S resistor, hp- Part No, 0757041 8,

g Perform Amplifier Zey  Adjustiments, l’nrugm'ph

. 5*[3.

573, ASR17 and A3R18,

. .
574, TMhese resistors by the emitter cirenit of A3QBA, B
determine the range of the POS AMP ZERO control
A3RIS, If A3QB ) a5 been replaced and the nmplifier zero

- adjustment capnol be made i Pamgraph 5-18, but the

amplifier pppears {0 be operating normally In uther

5:10
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pespects, the fullowlng lwucmlnm inny he used to delermine
e Pmpur reststunce of AYR) 7 und AJRID, These reslstors
are 2% LR W mesal £l resistons,

e I the shonting Jumper i parsiie) with either reststor
Das been eut, seplaee this shorting winy,

by Commeet o e stondard I INPUT or AVIIM (see
cslgalunullnn v Pargraph 5:05), Bel stadard oniput 1o
+ 00N Y, .

¢, Conrect u de yoltmeter having o Tolbsale mnge of
L0 MV et veen AYTRES and growd,

dy Shaerve de voltmeter reading while adjusting 1POS
AMI 2ER0 control ARIE from one extreme to the oiher,
Rnnsgc %l‘ yoltage rending shonld he Fom abont » B.5 mY 1o
")r my,

o 0 voltimeter reading goes son far negative, remoyve the
jomper across AIRLD, I thls Is oot slelent, reploce
AIRIT with o 464 8 resistor, shp Part No, 06980082,

f, 3 voltmeter reading goes bon far pusitive Qess than
»8,5mVY), ramove jumper neross AIRIY, 10 this is nal
sufMiclent, replace AZRIYD with o 46§ 5 rexfstor, Jhps Part
No, 06980082,

g Porform  Amplitier Zero Adjustments, Paragraph
518,

576, A4R4 and A4RG,

576, 'These resistors I the emitter eirenit of A4QIA, 1B
detepmine the pange of the COMP ZERO contral, ASRS, IF
AQL s been replaced and the comparator zero ndjust
mene connot be mads fn Paragraph 5-18, but the compara-
tee mplifier appears to be openting normally In other
vespocts, the following procedure iy be uged to determine
the proper value of A4RS and ARG, These resdstors are
1% /8 Y metal Ol resistors,

a, I the shorting Jumper iy pamblel with eliher AR or
ARG has been eut, replace this fumper,

b, Perform the Amplifier Zero Adjustoients i Pare
graph 5-18 throngh siep e,

g I the disploy in Paragraph 518 sep v will not
alterate equally hetween -0,000 and »0.001, but remuins
o -0.000 even when ASRS is complelely counterclocks
wise, remuve famper aéross AJRS,

d, B the display remunins too far negative and will not
reach » 0,000, remove jumper ncross A4R6G,

¢, Complete the Adjustment and Calibration Procedures
it Paragraph 5-18, ;

S R
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} , ' Troubleshunting Tree A,

Vo O Reset pulse §s correel, Sumple Oscillstor and Reset
Ampliner nre npesating propesly,

2o Pulse on AZTPY shonls be hemly identieal 1o Reset puise
w AVTRS, Deluy i ending wdge s only X mierosecomds,

AN Rlllﬁi! i pesent, pulse mie shonld be varfuble with
SAMPLE RATLE contral

A Waveform shonld be seres of 18 negativeoing pulses.
: _ Mote or Tewer pulses indicate ineorreer operation of
) i Clock Multivibrator or sssueinted eirenits,

5 'Ssp,mil path s theowgls JHE), J2B010), sl AL,

6, 47 Sumple Oscitlaborperating bur Reset pilse Is not

preseil, eheek Al G and AICK2,

A yalinge ol ubous + 10 V or prester ut ALQRG eollector
will eanse the Sumple Oseillator to stop opereting,

-

7

‘ By I nesmad operation, 18I ¢lock pulse eauses ) Bpulse
L coinier 1o change the stale of the Cloek Contra)
. ‘ _ fipellap and stap the Clck  Moliyibrtor,  If
' . L Mulivibmtor operates continuously, tronble mny he in
the 18:Palse Compter, Waveforms 6 Wi 11 show coreet
Coniputs, I ocomnler wavelorms appenr to be correct,
trouble may he in-the Cloek Coptrol Nip-Nop or Clock
' Switeh, '

I Reser pulse Is present, bt Clock Mullivibrator Is put
operating, check Cloek Control signal at A21C23 pin 6
{Wavetunn 3, Positive portion of Wavelisrm 3 should he
+ 3,5V op weater 1o tim off A203 md allow Clock
Multivibrator to freessun, JF wavefonn b presepr. bt
fevel Is too Juw, It Is pussible that excessive londing of
the ‘Cloek Control signal beewrs elsewhery in e

=

! BOCD or phugdn,
10, anlngc‘ st ALTP Bs supplivd by SAMPLE RATE
~ coniml, . o
A by 0 Bnterface Tlotd and Prin er HoldolT lines ore apen,
Ay ALQRG collector should be near ze0,
¥ 12, AJQBRILQB3, AICRBI, CRB2, or AICEI nuy be
: defective,

M2 in plugdn, o from J12 to AG In 3480C/D,

13, Check For broken wire 1o SAMPLE RATE contyol or .

e e A

NEY) bl

oA sliape ahd wassbanm measutiieniy
efesenced i inpul LOW thlack) raminal,

L 1 SAMPLE RAVE indivay dies nol Jight,
chech  Jamp  bafore  peoceeding With
prouhleshating Hee,

3. Wanehmms appear In Flgore <ba, by,

PASSES

b, Cheek For Resed polie ol AVTES, |
Waretonm 2,

FAILS

JAROA-C > FOIAD

Jector of AJQBY; Wavelinm 4,

%
1

b Check Copwratuy Disahle, wavefio o
AIQL cisllector, Wavefisrn 3,

!

L
H
B 00 A0) eulleetor sthowk cuntininbis s
s pepttive pilien, poublislont [Bphbe
coumer, '
|

BOE AN ol dows e pplke,

—+ 2, Check for Reset pule ws AP

L L Check Sample Owiifator wavefopm o eol __|

|l.' i

! Y o o o
i | LN ﬁlg?ll‘l fap ppen lienit besween ALIPY and
! o i . i ‘. .

! |

i S
. R
} i t
i b
1} Troubleshoat Heie) Alilp. } |
1 }
oo
| |

be hear repo, _

7, Check voltage v ATQES collecior, Should |

broublesioot Kk Commd - FlipFlup,
Inverser, Cloek  Swinh, and - Chuk
Muliivibrapor,

i

IO, Check yolage ab AVTEY, Shoudd be = JOV___
s v,

1L Troubleshoot Ml Amp Her  cinull
AIQRS, U86,

Lo ‘
A Troubleshent Bample s Osellator

FALILIES AN

| 0% Doubledioot BAMPLE AT contin) and
wiing

SYMPTOME;

fribniment doss poy sample
{SAMPLE RATE fully €W).

Steady iadom display
related Ju inpul,

BAMPLE RATE imdicator dues
ht Naxh,

]

Figure 5:5, Troubleshootbig 'l‘rét: A
i 5:15/5-16




S _ o Truuhle:huutlng'ﬁee B,

1, Vahinge at AITPH should be snme as input yoltoge,

i
T - 2. With 10,000 V In'pul. Comparator utiput shonhd reject
o _ ' -l exeept BOGO and 2000 compirisons, :

3, 0F voltage of A3TIM Is not corneét, lrnubla Bs I plugsn
OF fntereyeetions,

4, JF Comparator onipat wavelonn Is correel, trosble muay
be in storage or decoder eireulls,

g 5, ) 16 Comparator ouipnt pulses wre present, Polarity
' : Amplifier may be ut fault, See Pargraph 545,

6, I Compprator output voltage at A4TI2 remalns s o

~ Jevel of about + 31,5V or higher, Lrobble Is probubly in

Comparator Amphifier, See Paragraph 545,

; . T 7, 15 vollege oi buffer amplilier ouipul is eorreet but
R ‘ vollage at A3TP4 i:s bk, Snberconnection must be faulty,

B. Refer to plogin Opernting and Service Munual for
. breubleshooting infanmation,

o | 906 Comparator obtpul pulses ure present and yoblage
SLATTES Is correet, AMRL may be open,

- 10, Positive put vohinge checks Inve-Ing - Amplilier;
] o negakive Inpast checks Non-bnverting Amplifier,

, L, B woltage s correet with negmibve input bub incorreet
- : - with positive put, Inverting Amplilier is nl fault, See
Parapraph 545,

120 valtage ot AYTRY §s correct but voltoge ot AITPI is
. not correct with either pplarity input, diudes AJCRS.
i : ~ - and AJCRE may be apen, or amplifier oulpul miy be

- shorled, .

NOTES:
B Al wolvage aind wavefonm measiietnents
refernead o inpit LOW thlack) tepminal,

3 Wayeforms appear i Figure S-4p, b, ¢,

PASSES

(

/

LAy + IR Y inpnl.iphuk whsge |
Al ATPS, Shamid be + 1D Y,

/

FAILS N

2. Check wavelinm at AT, Should Bulicole ___|
KOO and X0 retadned, os In Wavelinm A0,

Jahoh«Crpolas

[ Check watput of affer amplifier in phigdn, __|
Shouldbe +10Y,

)

g

e

A Troubleshant - Storoge b yeodey
integrated cicitite ABICIS,

5. 07 60 16 pulses are present as fn Wavelorm

— 3, check wltage ol ASTIY Should T s

ELIRA

CO3F compaator eBipet wemains B8 Jew)
Wgher than obent + 1.5 Y, poubleshoot
Comparatur Ampliier,

7. Check siving amd connectivm Trom bulTer
amplifier dhiugh 312 1o AMTI,

5. Tyoubleshooy buffer amplifier and nput
cienlts, Refer to plogin Operating and
henvipe Manual,

0 T MEOCY off and check condinulry

from AJTIS t Sumiming Junetion,

10, Reverse puaarity of input. Voltage at AYIPS __|

shopld e+ 1OV,

=11, Troubleshuo lr.s‘wmg Polarhty Amplifier,

—1 2. Tronhleshuos Polarity Amphitieis,

\
SYMPTOMS:
Nugerival display v 000
egardiess wl inpul voltape,
Sample i dicator Tashes mymatly,

[igure 5:6, Trouhleshooting Tree B,
5:07/5:18




Troubleshinoting Tree C,
1

1, When Inpud s shorted, oniput of Polarity Ampltfiers
shonld be zero, This check deyermines IF trouble Is by
autag maplifiers or digital clreults,

. serfes of 16 pulses when input Is zer, JF BB pulses
nppesr, Comparstor Zero contryl sy nob he.properly
ndjusted, See Paragraph 5-18,

N ll?v:olllﬁ_m at ASTP3 15 nut zerd, eheek waltage b AXTI
' to detepmine i’ trauble fs i JABOC/D or plugin.

© 0 restl all Memory Lople virenits fo "0" stute, IF A2CR24
were open, Tor exeinple, the Thousands Memory Logie
-=:.;lirc;;lls would romin on, resditing in an OVERLOAD

- dbplay, g ;

_ ‘5, The pisitive “slops"” ur‘ancl‘c:‘pnns 37 und 38 al e
Lo Summing Jupclion indiente that al) 16 DJA Switches are
Lo being red on In seqience,

£ 6, IvoMge ab ASTRS Is cormect bub voltage ot ASTPS Is
l\u%b;ru.'blc. is In Polarity Amplifiens, Refer 10 Panygraph

0, c |

L [ K .'

% Refer 1o iplugdn Opefating and Serviee Manual for

b troubleshooting Information,

;- F ,\,‘.; R :
(B BE Sppy to Comparatar I correet but no ontput pulses

1 are present. AJQT may be shopted, ! ‘

B pa, L i S
N B Suimmitng J‘hn'cupn renins LOW, AJCRI or CR2 may
“‘u;;} } be slltm?u; o s ‘

:.‘ : l Ll T '!. : .

NIRRT 20 hormol operation, Comparalor odtpul should be -

ok With inbul shorted, Comparator stput pulses should

N TTL O

NOTI)
b Check Power Bupplies befie poceeding
With this inanlealinting biee, See Paragraph

ik,

2o A voitage amd wavelomn meatureienls
referepeed Jo input LOW (hlack sernina),

3. Wavefurms oppear in Figure 5-bg, b, e

t

bre weples oF 16 pulses as j» Waveform 3,

PASSES

b Short put, Check  vollage ni AR,
Shauld be 2ein,

FAILS

peaanm 3, Chech yoltage ot ASTPA. Shotld be ren,

J4OoACrROINT

2 Check Compaatay oniput st ATPY, Shoald __|

Ao Check for conarator nutpul vl wn AL
mseinbily,

|

5. Check wavelorm nl Swuming Jinetion, ___|
Should b simdlar b Wavehors 37 sl 38,

——K, Check Comparsiar Amplifier siiput gate,

0, Tioiblehool Puaatily Amphitiers.

ke — 7. Troublediont plugin.

1), Check Comparator Amptitier input ciuit,

\ SYMPTOMS:

‘ Di?alny reds OVERLOAD pegardlens
of input \‘ullu{gn.
SAMPLE RATE indicator lahes
noemally.

Figure 5-7, Troubleshooting Tree C,
5:19/5.20
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Serfnd No, o
Paragraph Deseription Reading Test Limits
! 5.7 SamplefUold Check (Option 001) Pos,  Neg,
Step by — e EY9R V010002 Y
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Step o —_— 109V 1001V
Step g — e E9H9E V0 10,002
59 BCD Qutput Check (Option 003, 004) OR —
)
Lo '!‘ '| |
. )'\ E
I
:/ ‘:.
| / S
N | |
5 |
: i
i | F‘
N ,
\ f
R !
!
. !
i , ,
!
.: l. . ‘4 }
@ |
> '_‘ | |
N .
"f‘ '
. f! _;
i J
! /






Mindel 3480CD

Seelfon Vi

SECTION VI = .
REPLACEABLE PARTS

G-1, INTRODUCTION,

62, This seetion contuins information for ordering replace-
mend purts, Table 6o lists parts by alphemeric oxder of their
reference deslgnators md Indientes the deseription, “hp-
parl number of each part, together with any applicanle
notes, und proyides the following:

4 Deseription of the part, (See list of ahbrevigtions
eluw,)

b, Typical manufaeturer of the part I o Hvedigit gode,
(See Appcndix A for list of pamfacturers,) =

» Mannfucturer’s part puinber,

G-3, Miscellancous paris are lisced ab the end of Tanle 641,

-4, ORDERING INFORLIATION,

5. To obtain peplncement parts, adaregs order or guiry
1o your loeal Hewlest-Buckord Field Offiee, (See Appendix
B for Hst of offiee Joentlons,) Jdentify parts by their
HewlettPackard part numbers, Include instrament muodel
" und serin) mimbers,

i-7, To ohtaiu o part that §s noe listed, inelnde:
& Instrumest madel number,
b, Instrument serfal number,

v Drescription ol the part,

L

d. Funetion and Joeation of the part,
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742, This section containg tie dlagrams necessary 1o muins
tin the Model J480C/D, Both schemptie diogroms wd
pleterinl views of the eirenit boands are ineluded . Figure 741
shows the Joeation of the varous assemblies, and Figure 722
is n Dnethonnl block dipgraim, Figure 7=} shows corpeer
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instrument, These waveform laeation podits are poled by
pber on the sehematie dingrams, Figare 723 shows the
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moster  bourd  assembly A6, This diggram sl shows
conpections to the plugin connector )1 2

73, NOTES,

T4 The following notes apply in general 1o all chematle
dingrams,

e Dartiad reference designators are hown whin osswbly
autlines, Prefix with assembly number for complete
designator,

2, Companent vidues sre shown as follows unless other
wise noted:

Capacitance in microfarads
Resistance in ohims

3, % Average walue shown, Optinum yalue selueted at
factory,
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BRR 3480C/D~|
SERVICE NOTE

- . _ SUPERSKDNS
NONE

"G, None

Jip MOR:L 380U/ DIGITAL VOLTMETER
Serfal Nuinbers: Al

REPLACEMENT PART NUMBERS FFOR LED DISPLAYS

The LED displays Chp- Pary No, 1 90:0330) used i the 380CD Digital Voltmeter come in seven ditterent brlghiness
calegories, Repiscement part numbe s for each brightness catepary are Hated below, The eategory fa identified by o letier
on the bick of the display,

Urighiness
C by Replacement Part Number
A Ditmmest 19800490
it 1990498
C 99041500
D 19900503
M 19900505
g ) 19900507

. G Brightest 1990:0509

Brightness
Category

ELP/bjb/WO 10/74-09

Printad In US.A, HEWLETT éﬁ PACKARD

For more information, call your locsl HP Sales Olfice or Esst (203) 2655000 ¢ Midwest {312) 6770400 » South {404) 4386181
Wast {213} B77-1282. Or, writs: Hawlett-Packard, 1501 Page Mili Road, Palo Alto, Californis G4304, In Europa, 1237 Meyrin Genave.
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348006/D-2
_SERVICE NOTE

............ Certy s g o b St R A

. SUPERKEDES
P.C.O9 j0S NONFE

B MODEL 500D DIGETAL VOLTMETER

Serinl Numhers  BEOC Poor to | 33ITANN T4
LAsOD Prs to [ VISAODI0)

TEMPERATURE SERSITINE OPHCALLY ISGLATED BCD OPERATION

Fhe teplucement of sevenab tesntnes b ecommembad ot the AL Opbeally Solated BED Boand chpe Part Nuiber
348000325 new w0 QRS aIE S el beatibitts fashimes eelated b hagh temperatute operation.

When dhie optical wolator Chps Par Number 199004000 vperates ab ten per i sbove 2570, 1y cuttent tansier 1
bends o degrade. 1 these deviees wie ar the Tow end of ther speadicitiony at 259C, they may nabtunction ar hughes
temperntures, Changag e collector resistars of the aptical detectors Dom 4.7 F Ghpe Pant Sumber On83-4725) tn
J0 K82 Gl Part Number Qo3 20350 muhes mote cuteent asailable 1o the lowd. s will improse the operation of the
aptical isalators over the upper end of 1the operating empersute tatige.

Fadse BCD outputs may e cansed by eowe i the shift register onding hine. Random iowse ss prehed up by 1CH thiough
the base lead #7, Since thus lead v nor used i the ceunr, clippmg the Jead oft from both the civwt baard sl the IC
body will reduce the capacitive coupling betweeat the base and the nope sourees,

The reshiors that may have 1o be changed are the -4 7 KU resistors connected between pins o and 8 at ghe sptival psebitory
ALLICTO and AFEICTY throagh ATTICIY, These ressters are RY, RIS, R1S, REZ, 119, R21, RAG RS and B2 as shown
on the tollowing componet locator,

po  CHANGEFROM 47K 20K, it
LEN |
el ; s ge
:fES . F"‘ 1 ‘IE g
}%{,? ﬁ-ffn 'S u---‘EJE.E E
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Figure |,
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Corrent sehematics (Figure 7001 ot the Operatiag and Sepvice Manual) ot the AL board show il 4.7 K2 collector resision
bevween pins o and B ol JCI8 as R35 This desigmatt s inconeet amd shoubd be changed to P25 The schematic also
shows the 2,7 KED collector resivton betwaeen pins & and 5 of JCTO s RI1O Tis oo oaton s adwrneortect and should be
changed 10 R T gesistop tied between pin 2 ol 10T aid ¢ 5 yolts i imcorrectly shoswi on the schomstic as R This
designaton shantld be changed 1o R0,
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3480C/D-4
SERVICE NOTE

. SUPFRSEDES

PC, None NONF

MODEL J480C 1D DIGTAL VOLTMETER
Serfnl Numbers: Al

RECOMMENDED REPLACEMENT FOR POWER SUPPLY CAPACITORS AnC2 THRU Aoc?

The A6 Master Board Assembly may contmm nonauthonzed® types of power supply flter capavitors, 1hese capaciton
may be readily fdentiiied as follows:

NON-AUTHORIZED® CAPACITORS

I, Biack~Mastie Molded Case, Matked -CALLINS 510 mfcrofurad
o Gold-Pastie Sleeve, Marked —470 mivrofurad Hong Kong

If a 3480C/D Is found contalning any of the nowauthorized® capacitors, it is recommiended they all be replaced to
improve instrument reliability.

*Not ¢ sthotized as o replocement or production part by LD,

DWG/bjb/WA 10475.09

L
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RECOMMENDED REPLACEMENT
e Part No, 01800476 Capacitor:Fxd 470 microfarad, +160/10%

;CAUTION;

The correct polarity of the replacenent caopacitors miest be detennined by the polariny sign on the
copdeitor vase,

NOTE
The following corrections should be made 1o the Operating and Service Manar,

Table 6-1, Replacement parts list:
Change the description of AGC2 thru A6GCT t indicate the value of 470 microfarad +100.10%,

Figure 7.5,
n Schenatie disgram:
Change the value of A6C2 thru AGCT7 1) 370 microfared.

b, A6 Component designator:
Change €1 (betwean €02 £nd C5) W indicate Cd,

SABOCID




| 3480C/D~B
SERVICE NOTE

SUPEREEDEL
. BC. Noe NON

dpe MODEL 35000 DIGITAL VOLTMETER

Seind Nunthers AL with Option 004 BCD - Ot
Avemibles thyp Pae Number U3IRU000S 25 ar Q348009575
Revaston A or Revision 1),

IMPROVED OPERRAVION WITHE D 9800 SERIES CALCULATURS
Phis Sersiee Note desenbes o moditication to the AT BCD Qugpat bowrd thp Part Number Q348004 28 new ar Q1160
093525 rebwslt, pror to Respian €} that will unprove operativn witl by 9500 senws Caleulators: Tlys modificanion adds
4 15 microsecond delsy o the feading e or the JMC/D Pont Command signal whicl nnproves the g relation.
ship of the JES0C7D when mrerfaced 1o 9800 series Calentiton wsiag the TH0IA BUD Intetace

MODIEICATION PRUCEDURE

RECOMMENDED PARTS:

ITEM DESCRIPTION Dips PART NUMBER Qry
I 14 pin 1€ wekel P4 74 |
2 Iy elet Q3o 4ot !
. 3 Tw oim udnl-l 7o 2
ATHICS 1 10 INTL - Nawd Gute) 182000k I
\ ADCI00 | Copacitor - Fxd 01 pl 0lon-0207 1

INSTRUCTIONS:

1) Turn off the mstrument, remove the ue power cond, and remose the Model BESJC T top cover oo gam aceess to e
chieuit boand.

2} Rennne the two serews that hold the S0-pin BCD mnector JE3 i place. Disvonnect cap the A9 Board ) tie black
and red wires that pun Tom the A1 boand o the AY board, Gently B the ALEBCD board up amb discongiect the
whire fead from abe pin near the tese of the mstesment an the Ao Mother boand. Completely remove the AL
soard trom the matrument.,

NOTE

Refar g the schomatfc and component bieator for the A1
BOD haard P the Jollowing steps.

IWGAI WA TRAYIL)
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3 Remore amd e 1028, \ .

Fagure |

| NOTL
Neter oy Figure | for phe fodfowing stops.
A) Add o tie oy beside JC2S pun 3.

wh o Caeetully od0a 2 310007 diay hole beside 1C2S pim 3.
by fustoli evelet (3eaoogin dofled linle. .
e}ty 10 socket (1200404 4) 1or bU S,
dY dnsern ve pont (B3 71o) m ey eler
e Corelully solder the 10 swoeket, insating good soller contecto Tome pin 3 of 10 sochel ta the covlet wnd e
pulng.

5) lostadbaovie pobn €7
b Unsolder and caretully htt end ol C7.
b Insert tie point Shpe (O30 ok 1 place.
¢)  Wrap Bl of C7 around tie puint,
6)  luswall 01 pl',f.‘upucimr Jipe (0160-0207) between these two added ne paimts, |
a)  Complete soldering of tie poinis and coj aviturs.
7) - Install the new JCIH hp- (1R 200004,
5)  Update your Operating and Service Manual to reflect the changes made.
PERFOQRMANCE CHECK

The 34BQC/D will not need 1o be recahbrred after this modifieation, atthough a performance eheck ot the BCD outpn
should be made,
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