Errata
Title & Document Type: 3438A Digital Multimeter Operating and Service Manual
Manual Part Number: 03438-90002
Revision Date: May 1969

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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record these changes in the manual,
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WARNING
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This Hewl'ett-Packard"lpijdduét is warranted against dcfcctsi\nrha'!criai and workmanship for a period of one year

A S MHEWLETT
R (»B PACKARD

. . CERTIFICATION

HeW(ell-Packard Company certifies that this pr()d\uct met its published specifications at the time of .ﬁhipnwnl Sfrom the
factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau nf Standards, to the extent allowed. b )N\he Bureau's calibration fucility, and to the calibration fucilities
of cther International Standards Organization members. o ' - .
. . - \:\\.\ ) ! L . ) )
WARRANTY /
{rom date of shipment. [,except that in the case of certain gompbﬁc(‘iis} listed-in Section I of this manual, the warranty
shall be for the'specified period] . During the warranty period, Hewleit-Packard Company will, at its option, either
repair or replace products ‘which prove to be defective. » "

For warranty' service or repair, this product must be returned to a scrv\qr facility designated by -hp-, Buyer shall "
prepay shipping charges to -hp- and -hp- shall pay shipping charges to retugn the product to Buyer. However, Buyer
shall pay all shipping charges, dutics; and taxes for products returned to~l}»\3’ro'm another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for \\ss: with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operaticn of the instrument, or software, or firtmware will be uninterrupted or erfor free. .

" LIMITATION OF WARRANTY \
The foregoing warranty.shall not apply to defects resulting from impr()i')er or ihadc&\@nh maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation atside of the environmental
specifications for the product, or improper site’ preparation or maintenance. :
NO OTHER WARRANTY IS EXPRESSED OR. IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS l"\‘\)\.‘g A PARTICULAR
PURPOSE. . R N :

 EXCLUSIVE REMEDIES L
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES! MEWLET'T-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, ;R CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

4

\‘\

ASSISTANCE. ,, » R \

. . . ) . \‘.
~ Product maintenance agreements and other customer assistance agreements are avaiIX'\(. le
- for Hewleti-Packard products. ‘ ‘
For any assistarce, contact your neares! Hewlett-Pacvkard Sales and Service Office,
Addresse: are provided ai the back of this manual. : ' 2

10/3/79




SAFETV SUMMARV

The lollowrng general safety precamrons must be obsvrued dur(rng all phases of opmtron servrce aml repair of this !
instrument. Failure fo comply. with these precautrons of wlth specrlrc warnings elsewhere in this manual vrolales
" safety standards of design, manulacture. and intended use of the instrument. Hewlett: Packarﬂ Company Assumes no
llabrlrty lor the customer S lmlure to co nply with these requlremems - :
: l

GROUND TllE lNSTl\UMENT S ,"’*‘ , ‘

To minimize shock hazard, the lnstrumfnnt chassis and cabrnet must be connected to an elec-/ |
trical ground The instrument, is ‘equipped with a tl;ree -conductor ac power cable. The pOwelf
cable must either be plugged into an approved thiree- contact electncal outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) frrmly connected to an
" electrical ground (safety ground) at the power outlet. The power jack and’ ‘'mating plug of the
power cable n‘leet lnternatronal Eléctrotechnrcal Fornmrssron (1IEC) safety standards /

- DO NOT OPERATE IN AN EXPLOSIVE ATMOSPNERE S ; - '_ | "
Do not operate the instrument in the presence of lldmmalile gases or fumes. Operatlon of clny

electrical rnstrument in such an envrronment constltutes a definite safety hazord 3 l

(L , , . L A /
'KEEP AWAY. FROM LIVE cmcuns [ | - \ j’, ‘ /

. \ l ' '

Operatrng personnel must not remove rnstrurnent covers Component replacem‘em and rntérnal
adjustments must be made by qualrlred maintenance personnel Do not replace compor‘lents
with power cable connected Under certain conditions, dangerous voltages may'exist ever /wrth
the power cable removed. To dvr)ld injusies, ledys disconnect power and drscharqe C/f'rcurtc,

before touchrng\the S S y

I ' ' .
' S lI v 'l'

DO NOT SERVICE OR ADJUST ALONE. - | o

Do not atternpt internal ‘;ervrr,e or ad]ustment unless another person, capable of render(ng first
aid and reSLrscrtatlon lo\pl?‘»el’lt R | lr I

!

\ l .
00 NoT sussmurrz\\mms rm Munlrv msmumm - , - /

Because of the dangur of introducing addrrronal hdldr(ls do not install substitute pmts or pe
form any. unauthowN noditication to the instrument. Return the instrument to a Hewlett-
~ Packard Sales and Service 0ll° e for servwe dlld repalr 1o ensure that safety feotures are main-

) tdrned l : .; '; ‘\\ _l SRR .
DANGEHOUS lecmlllﬂi WARNINGS \ . SN

‘Warnings, such as the o,mmple be w, precede potenlmlly (langerous procedures thioughout
lhls manual. lnstructrons contained | \the Wdrnrnqs must be followed.

Danrnerou'; volmgros, capable of causmg\death are presem m this rnstrument. Use ex. -
treml' caution when hamllmg, testrng, \ul adjusting. ‘
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'Geﬂeral Definitions of Safety Symbols Used On Equapment
| Instruction manual symbol: the pm(lmt will be marked with thls
symbol when it is necessary for the user to refer to the instruction

“manual in ()rd('r Lo pmtm t against dam.u.,v to the instrument.

lh(.li(::\’u..\s dangerous voltugo (t,(,*rmin’aIS' fed ‘i'rom' the interior by
voltage 05@:}«?0@“11;__{ 1000 volts must be so marked).
\ ' ' “},“““‘IN.“ : o
l’mt,vvt,iv‘i‘i‘ '(‘«‘xn‘«"!‘uvtbr terminal. For protection against electrical
“shock in ¢ i i, of a fault. Used with field wiring terminals to indi-
, cate thed vrmm.xl which must: he connected to ground before -
operating e (uupnwn“t,t '
Low-noise or noiseless, clean ground (earth) Lvrmm.ll Used for a
- signal common, as well as providing protection against eloctriml
shock in ease of a faults A terminal marked with this symbo! must

(operating) manual, un(,i before.operating the equipment.

~ Frame or chassis ter minal. A connection to the frame (chassis) of
the equipment whie h nmm.nlly includes all exposed metal strm' |
tures., e

Alternating current (pewer line).

Direet current (power line).

~ /\lt,(.‘rrmtin'g or (lirm:t, current (pnwor linv)‘. S
The W, \RNIN(. sign denotes a h.mlr(l It calls attention to a pm- |
WARNING . ‘ ‘ RETITN X
cedure, practice, or the like, which, if not correctly pe rlormv(l or
adhered to, could result in pmsmml injury. |
: The CAUT l()N sign (lvnntvs a hazard. . 1L calls a(t('ntum L() an op-
CAUTION “erating procedure, practice, or the. hkv which if not correc tly

performed or adhered to, could result. m (lamdgv to or destruction
of part or all of the product. '

be connected to ground in the.manner cdeseribed in the installation
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141, mmooucnon |
I-2. lhls »u,tmn conuuns y:ncral mlorm.\tmn con-;

(.crnmg,thc hp- Model ?4 »8/\ Multirheter, Included is an -
mstrumcnt dcwrlplmn spccmunmrk nitor,mumnn

ahout msnumcm and manum ldcrmhcutmn option .md !
- a(.c,cssmy mtormatmn (.md salcty mnsldc mnn.s

13 nescmwmw

I»4 lhc hp~ Mndcl 14?8/\1 is an V1P 1B u)mpa'lihlc,
3" digit, fiver function, autoranging multimeter. . ‘The -
functions are AC.and DC Voltage, AC and DC Ciirrent
and Ohms. All five functions hyve manually sclcct.nhlc
ranges, AC and DC Vultabc zmd Ohms functions may
also bt 1ul()matlwlly ran; ui by dcp;cssmg thc AL I()
pushhutton :

);" P T T oy

The 3 418/\ enabies the user to set up alow cost data
IB. Voltage (ac or

[-5.
gathering systcm .mlmng, the HP:

de), Current (ac orde) and resistance wlmmatmn can be

transferred on the HP 1B tn Printers, Calculators, and
C ()mpulcrs lm data slm.ng,c or, /mu/ Ccopy pm touts,

lhmubhuut the' lcmamdcr of this manuai, the -hp-
Model “J438A Mulumctc wnll' “be lclcncd to ag
MllltlleC S ' | ' g

aPE("IFICATIONS P

' ! o
-8, ‘spt,uhc..ltmns for thc Multimeter ire hstcd m
Teple 1.1, These spncnhc.ltmns are the performance
st md.mls or lrmlts to whichthe Mu! tmu.lcr can be tc.stcd
“Any t.h.mt,cs i these: specifications duc to nmnui.nct\Arnu.,
changes, dcmgn or trace xbllnytothc National Bmcuu of
Standards will be covered by an errata or Lh.mg,c'shcc
These specifications  supersede any. pnm puhhshcd
specifications. Supplemental information in Table 1-2.s

pmvadcd 1o deseribe g,cncml npc .mng dmnutcnsnu

1-9. INSTRUMENT AND MANUAL IDENT-
,' IFICATION‘ g
. w K ' SRR
1-10. Ilcwlclt I’.uk.nd dses i two-section serial

number. The tlrsl wuum (plc in) Mcmmc Y scnc H'

. ) i L
) ;“ ’1‘ 4ot ) |
' ‘ f !
Ve ,

o n GENERAL INFQRMATION L

t

T,

instriyments,

) _the ‘instrument-was manufactured..

Ci)e13

115,
Multimeter are listed in Table 14, ‘

A

The | last su:ti(m (suffix) identifies
“particular instrument within the series, A’ letter betwegsn
the prefix and the suffix identifies the country in which '
The’ m.mu.tl h Kept
up ~to~date at all times by means of 4 change sheet which
is supplied | with the" m.lnu.nl Af the.serial number of your

. instrument differs from the one, on the title page of this

manual, refer to, the (h.m;,c sheet supplied” with the
manual, - Al ortcspmldcncc with  Hewlett- Puk.nrd‘
should mcludc the comple tc scrml numbc BT '

|

111, OPTION% . )

[-12.

'l.lhlc 1-3 llsts thc “options av.nlahlc' for the
Mulnmctc ‘

!

"l"hc option label affixed to the rear of the.
Multimeter identifies the line voltage for which the
rlstrumcnt is wired. This npcmtmg volt'\gc can be
Lhang,cd by t()lluwmgthc proceduré putlined in Section V
(l’owc chuncm- nt. Modification lnsmutmns\ Il the
line voftage option is Lh.mmd the option fabel'si sould,
also be.corrected to reflect the new umh;,uhtmn

' \
. p ot '
' L o . i

1-14.  ACCESSORIES. o

The accessories available for use with the

- 1-16. SAFETY CONSIDERATIONS ;

lhls ()pt:ldlllu., and .‘.-'lcrvicc Mumi‘ul' containg
cmmm;s and warnings alerting the user to hizardous
()pcmhng and maintenance conditions, T lns mtmnmtmn
is flageed by a nmnn or warning heading anid/or the
symbol The' A\ symbuol apprars on ihe
front panel and 18 an inicrnational symbol meaning “refer
tw the Operating and \c:v:w Manual™, This syimbol tags
lmpmt.mt ooerating. instructions lnuncd in \Lttmn 1.
CTorensure the safety of the operating snd maintenance
pmsonnc and retain the operating condidon of the

mmumum thcsc lnstlucnﬁns must hc xdhun d to.




o T e S o "" | !
o /J”SL‘CU‘I)H i Lo \ co )I Lo a S o il . o Moduel 3438A 7
Wi R PRECL Table 1-1. Speciﬁcations R o : .
DC VOLTMETER [ v ) b Input I|n|w(|.nu i Resistance: B meqg $2. .
- Shtml.(4.|umr“|tanu:1,!t . !‘)()M', "
Hdlmw. Mix Display 0 . . !
’ . A o ,e
‘ :.’()(J “\V. L1999 MV K fnput va I In.mm; q()l) V miax (,ONI m (uuu;ul |
v Vv T IS IE 1 VAR >
N RY \ 1(“’)()(5 v Response Tl,mv 1.6 seconds 1 wnhm ity ()f final
= ) RV - !{)E).S) v Yf'!“," /;; any.‘.mn(u,-‘ Add 1.2 .m,(n”)d:. .'m, sach
o L 00 V. o ]wg Y 1.1‘(\(,1. ¢ mnm,r . : ,
‘ ~M.-n‘<|nugm fupat 1200V (de pealkcac). i
Ranging. /\ul(.nn.m(: ot manual, : DC AMM‘ETER
: . Voot ' ! . ' "
Sensitvit 100 mV an 200 0V ranqgre. | ; . B Y. ' .
. Y HVO ' ' L , ) ) 0 Ranges . - Max Display -
Polariy: /\nlnnmlu ally e n'.wl ind (In'.pl.nyu-«l : , 200 pA . ' £ 199.9 uA i'\ '
. , N2 mAL P 1999 mA B NS
Ageuraey. 1Y i 110 307C \..H)I,"‘. HII l ¥ 200 mAT F19.99 mA ; o
- | 200 A S w1999 mA R :
Hange o ‘ .[3;wt:nlu:utmn:, | o 2000mA 51999 mA ’
S O NITAVARN 2 {0 1% of reaching 2 dgins) ‘}I . ‘ M ‘ 9 ' - 950 Vsoure
:) Y} o ]")““ \ ' (“ I’r‘n “' “HVI(““” | l (l”’l” 1\ . ||X|”\ll” 'l”)lll IN from « 1) SOUree, _’
o L /; Protection: 24250V fuse (nonmal blow).
TN ) e R IV . hh G . '
e e ';l'(”(l;”{/n,( ’l‘ - l“ " | :; I I' ()ll() /”:(' 30 ¢ / -Hi”-‘gl”’”- Manual ()llW.
toreackim (§1]
' ’ / " \‘)t'n'.o'ivity' 100 nA on 200 uA range.
Input H(?!-.ie;:am(:c-: 1O ey Ly vl ‘ ‘ Pole mv Autonmatically .cnsml and displayed,
t . . . . MY Hi 141 ( (‘)‘)l i) “' I
fipue Type: Floating HO0V i x COM to ground, Accuracy: 1 yar, 1510 W »ab% HILL
- - ‘ ‘ 3anqe Specitications
Normal Mode Reecnon: 40 dit at b0 Hzand GO He / },‘ i - i If” nen a g
vl ‘ ; s ' . 200 pA 10 200 mA T} {0, 2% of reading + 2 digits)
’ C , A . 2000 mA.” b {0.6% of reacding 12 digits )
o Fltechive Connnon Mede Bepection: With 1 ks g - i , .
anbidance 15 120dE ot ho/60 He b 0%, ' Y Femperature Coetticieni: 0 15°C and 3 3 - "'x!‘f G
. ' : b{LO28 of reading + 0.1 digits g e
[Responise lmu" T, 7 seconds wowithin 1 digit of tinal Voltood Burden: - ‘ c ;" .
valvie an any range, /\(l(l 1 second for each range ‘ e h : S
- change. o _ R . ; ‘ M Ix Hlll(ll‘ll "
o ‘ ‘ ‘ j ’ | . “Range ; .rl Full S .zlv
AC VOLTMETER > o " : - _
- ‘ . ' ’ ' 200 uA 10,20 mA R0 MV
AC Converter Avyg, Besponding wns cobibratedy ‘ 2200 mA ;)4() f”v :
: / ' ‘ // 2000 1 o AR mV
Ranqes Max Display = ' ; : a .
: : Inprut Type: Floating 500V max COM 1o ground, -
200 mvV 1909 mvV i .
. o " vV IR | i-h,e.pnn'.ullnm [ '() 7 seconds on any P 10 wnhln
: 0 N 1000V , | | 1t um of final vulm
2000V R 1315 R B VA , o :
1200V ) SRR RS [F Y : '
Max i bnput - F/00 NV (e v peak ac, 0 wnlt AC AMMETER - L
iy max ' . - :
. ) Ranges Max Display
Ranquig  Avtomatc ot manaal, ‘ . ‘ g
‘ . 200 uA 1099 uA
) ! Iz .
Senaitivity 10D pVoon 200 mVoaange, . ; 2 mA . 1,909 mA
. ' . v 20,mA 1999 A
Acvrnagy Uyear, I o 40 Coen b HEL ' ‘ 200 mA 199.9 mA
‘ 2000 mA 1999 mA
M Beadimg 20 diaits ' ' o
‘ : Minamum Input: 2A trom « IR0V osouree, ‘ "
0 s B0 H { (1 % ol Teading N g‘“(.., ) ‘ Protection: 2AJ250 V fuse (nmln.ll hlow).
HO Hz o 20 0.3 ol reading itluul ) .
' o [ Hl . M| i
20 k2 L 100 ki P b ot reading v 10 digits) "Ry mual unly
- PR Sonsitivity: 100 nA on 200 pA vange.
lmnw-«.‘ll.w Coolticiunt 00 InC and N)” Obh'C Aceuracy: With (Iv.pl.w uf <0 dits, :
. ! (()1)1"“ ol lm(lum O digits) e ‘ - 1 ymi 1H 1o H) ¢ on% R ”
1.2 |




:"Ai,,!ﬁ! | Y “r r b AR % / L \ . > 5 ' -vy‘:' " N N
.“‘1"_ . ¢ . ;'Ir . . / 4 ‘ . “‘ ‘i' '1 l .l.v' , , .
oo I = o K , [ U s Lot
! N L bt N ) ! .
\]“ Model J438A 1 \ \ P 5 Section |
‘:;Y'I \ st . , / ! . | | v .'
! i, : . L . ' . i
. A ; ' Table1 1. Specmcations (Com d).' . )
ty . 'u‘?"\'. sy g L - 1 T ‘
S, S ' . . ' ,, ! sy ‘ . '
S L OHMMETER SRR |
. \ : C Speciticabons oy ' - e ,,
: b + . Al : : ) S '§ o Ranges Max Display .
! : .o Y 2%ot ] s (12U im N : “ co - : : ‘ v
T I 'é ' I‘O'«'-l(i”l(l'(;') % ("(I‘I)(/i't:i))' “mv“””.l ‘ S 200 L 1999 & .
SRR EE R 3] ) ) 9 e - ‘ ‘ b 200 & 1999 O oo
ﬁ g Co o ' 2 ks 1.999 kS2 ’
LG S - radigis) | ’ : : ' ! P
: - A R B - | T 20 ke 1999 k' ;
e [ o S B X | S 200 kS 1999- k2
L ) . . . . i L ,
€ 1 |- e © 2000 ks2 L1999 k& \
‘ v (V7% of ; : ;
e £ W7o , 20 Mg | 19 gomu
I reading
\3 a E AT g S L
\“ ;! \Sc% A radigits) o (().9%'()*,(()u(.Hl‘S]r‘ : o '""“” f"mtm:tion: 260 V rms.
' b8 : v A digits), S o e
' l N i : . v ‘ C Ronging: Automatic, ()r manual,
. , Sensitivity - 10 millu)lnnl(‘m 20 52 rmu_;u.
30 H 60 He Aok | | ,
. ‘ : : Acctrocy 1 year 1‘) 0 30 (4 at 9h% H}-..
Froguency of Faput Signal o o . . R
. : o . s ’ L Range . S;)}.‘(:lfl(:(l(l()rl '
) ‘ ’ ’J(),'&'); ,' 1 {0.5% of reading +, 10 digits)
Ivmpwdturu Coetheent, 0 SR C and %() 6 (" , ‘ '2,(')()"&& o 2 M§2 ' {0.29% of reading + 2 (liqits') .
: 1 {0, 6% ol uuulmq 0.2 digis) / ¢ o o
20 M2 ‘ ] (0 8% of reading + 2 (Ilults) )
U Voltime Rurden: ’ S ' ' ) ‘ - Temperature Coetticient: 0 15°C .'m(l 30 654" C.
200 MA 10 20 A <220 mVorms, _ . ‘ Range ‘ Specifications
' 200 mA rangef 240 Vs o 20 82 10 2M82 |+ (0.04% of reading ¥ () 2 dimts) 1M
2000 mA ronge 400 MV rms : 20 MS) 8% of reading ¥ 0.2 (hmt ) ! (,
‘ i : . , g C Conhiguration: 2 wire, —
' ~Inpet Type: Hmnmu HOO V mux COM to ground, ‘ B ) ‘ ‘
‘ ,' ‘ ' ‘ Open Circuit Voltage: + 5V imax, \
B | Hl“-lmll‘.(‘ Tlmu‘ 1.6 seconds on any mnuu {0] wnlun , ‘ :
3 (Iums ol Tinal valye. , Current through unknown:
n ! ; " -~ /‘.
- : Range | 2082 (20082 | 2ks2 2088 200k | 2MO | 20M82
. ‘ ‘ Cuirent | himAEBmA !'i()()u/\ '.‘:()u/\ bhuA !'.)()(,)n/\_ HONA
' “ . 5
o ) Response Tome: 0.8 seconds to within 1 (lmn ot final
: value, Add 0.8 s ((mds lur cach range chame,
. R “;.- . )‘
In acecordance with 1EEE 4881975, the 3453A Multimeter
meets the following Interface Function Specrtcations, /
ll“mu fac - ‘ ,
Function I)um;llmmn . 3438A Cpml»_ility
' . SHT Source handshalke o Yes ‘ L )
, AbT Aceeptor handshake ' Yes ' ‘ '
. o U Talker Hasie tatker, talle only mode, 5
. S o S| snaddressto-taticd ml(hnw-ud to- Yos . O
o \ / ' : v listen, ‘ '
\ ) L Lmum'l {Linsic histener, unm(l(lwt;s- Yes
. \ ) [ to-isten it addressed-to-talk) o :
! N Y '/A();wn collector Bus diver : ( Yes N
o \ SN ; ‘Device 1igyer . ‘ . Yes 1
RS ' 1o AR £ A Flemoe/Local ‘ " , Yes
S L  Local Tock-ou ‘No
_ . L SHAO. ;o Service Request : No '
N . g pPO Parallel poll : . No K
C o L ’, ey | Device clem . . No ' B
: [ co . ‘1 Controler ‘ : CNo
' l'!f' : !
( i b
f - ; | oo S
[ - ,
"’ " ‘1'7. "‘ ‘:
.,‘ ' .




Seetiont T

~Modet 343540

- N ,‘ Wiy e e / - }, Oy i s " ’ .
. . N // . i C . oL, e
C . IS R o "Y/‘ ' /. L Y .I(l. ‘
GENERAI /': R ST )
- ‘ l)..p 1.|.y 7 w(;nwm/‘Hl l) () { ine H lnqh I k, l) G , : ~, m, HH ut /h) (
\\ I lu 1 Loy .Ill(l mnm' .nu‘\lm llnmn : RS ' ! ' ‘ ; ’
Lo . H /um He o 8806V Opt 10U
A “'lhnuhm) l.m- ",_, 4/ 4 1/ e, (ll'pc-nlmm 'm m;ml I[-vul , ‘l,()d 127V Opt. 11
_— ‘ S o 100 233 VLo Vi,
B ADC (Nu\/l‘!‘.!(m I‘)ul(l,'zl(uur, s ‘/ R : L b 208000\ “l’“}\ 230
' ' ooy . Lo et ' 1 ¥ ’ ), 6% ) .? f 4§ 1
Integration ,',,/‘(,‘ 100 imsee: f"'l' o g L R lni/il Im:r mu ;n llnmh,r i umtul 12 watty .{
“Fanging: Aritomadic.or imanual in at V, de V and ohm, ! Cr)ﬁhIi(,mr{lti(.)‘n:( 3438A St(,l, Rack amd Stack citser, e
Lo ,an/dil only in ac and de (,ur“l’t:m, o : P ‘ P i ;mvivm‘-«;»i';l,y-...H.'J(:'k mount kit not in¢luderd,
’/’ -( ' . ) I ’ / e ' . . ) I : I .
Storage Temperaturs: (40 to +75)‘:’}C;- o B : - Dimiengions: [ 2096 cin {8 1/4”) wide x 857 cim
S N o ' . ' ' D ., (3&/8”) hml\ % 31.12°am (12 ]/4 in. b
R v PR A S ., ' . - !
Operating Temperature: (0 to BhIIC C ' -~ Weight 2 8/ kn (b hs. 6 ('{l.) ‘ !
‘ “f f .
; K H i Y
i o |
|
. K ! I
)y I } by
| Table 1-3. = Options. :
“ | i ¢
Standird Hack  mount  case. AC line Opera ion (}l)ly.
. S Option 10086 106 Vae 48 44042 12 Warts. - 1.
© ol Optioh 116104 127 Vae: 48 - 440 H/ 12 Wistts ‘ f\ ;
Opticn 210 100 - 233 Vae 48 - 4401z 12 Watts: T
(,)mi(:j»'n P30 208 240 Vae A8 440 Hs 12 Watts [ \;‘ ‘
Optidn 908 Rack Mount Kit . hip Pint Numbe H061-0054. i ’
()|)'i1j‘}n 910 An additional ();n}iu“nu‘und Smvice Mafiual: ‘i '
B N |
] ; o
M ' .l ; K
¥ . /‘ '
“ - Table 1 4. Accessorie )
| ‘ . . 1. X '
; / R
l]()ﬂ")/\ S Test leads (el Imn}unu o dual ;)Iiiuumr).l , / '
llmH/\ ; Test leads dual banans to jrobie and .ll\h;.ltm - |
ll()‘)t\‘)lx F 0 RE Probe 10 kHe to 700 MHe, 0 unly 10V and -
' 100 V devanges, : o
HOED l)()'\fl “Rack adapter kit uu:lmhm_; v nm(luln fitler p.’vn'ml, ° :
341 I(V\ Softvinyl corrying/operatin ) Ciaste, l -
AT : 3AVITA T thgh voltage probe, 40 KV e | W
S oo 341120 ' Touch ™ Hold, ynpu ;nnlw/ oy Ve
» y 1106 14 CTest lead ot / SR P AR
' S ' 11000 A Test leadd, il banana 0() both ends B , ~\ i
: 108314, 1M (39.37) HP- 1B Cabjlos Y F.
L | oe3iBl 2M(78,747) KIP 18 Cables % b
BT S 1oe31c "M (167.48") HP. 1y Cables ]‘ v
. N \ D . .
‘ "‘,I ‘ o/
( v , | |
' ‘\\ | ’ : ‘ /' l
r \ . | |
/ A ’ ’
e / T .
\ / /
\l‘l. . l‘ .‘
\ /’< C
- Y
/ N ! l
) ' | - ) oy . | . / Ct "I’ .
[ ! ! 1 ,
r// ' ! S ' N
‘ ; . ‘ ,’ i 1
. . N o n
' 13 15 ) ' "[’ i




I r"‘ SRR E L R i i )
: ‘Model3438A . B T o
ks Ce ‘f “
) ! ‘ "y ."‘ \\n |
I S \
i L ; : :
N 2 mmooucnou . ‘;‘ L

\ ‘. , “
) ,‘22' This sectivn mntmnsmformatmh dnd mstru«,tlmns
N for the installation «ind shipping of the’ ,Mulumutc

\lnc!uded are lmtml inspection proccduhs power: md
' g'oundmg requuqmvms environmental information, -
dnd instructions '\)r rc*mckagmg, the mstrumcnt ior
hxpment ' L 1 Lo "

.

| 2-3\:MT=AL mspscnou R

0

24 I‘|.s instrument  was carciully 'nspuvd both
mcchamcullv and elecirically betore shipment, It shou.d

L befreeof mars or scrasches and in perfect electrical oider
upon rcccm{ "0 umhrm this, the instrument should be .
“inspecte¢: foy physml damayc in transit, [luluunl

pcrformanu' should be tesied using the performance tcs' E

outlined in Scctjon V. If there is damage or deficiency, see
}

.:2..5_ PO‘WER ‘QEQUIREMENTS.

: 2-6. Ihc'Multlmc(\r can be opcratcd tmm Jny one of
the ac power sources listed in .xblc Before
b. - ‘connecting the mstru:\cm ta ac powcr vcnly thdn tn» ac
' power source matches, the. power rcqums: ent of the
N ‘instrument as marked oa the option labelh fixed to the,
"i/ © rear ofth\“ mstrumcm I\ihe instrimen gt M.-mcomp.x‘ubsc
/ . with the dvailable’ p()wcr source, refer to,Suum V for
Power Ro‘qulrcmcnt Mod}ncam)n xnstruwtnons R

iy ENV:RéNMENTA\L neoum‘EMEms

248l lhf' Multlmctcr wn'i medt the' Npu'nhcumns listed
PR m Table'l- I when the opémtmg cmpcru»turcnswnhmthc.
.o range of + 15°C to +- 30°C. The m‘,’trumcnt can be

v ~operated where the ambieat ter pcmturc is within the
rcmg,c of0°C to +40°C dnr! the rt‘.mvv hum:dlty is less
n 95¢%. [

v i

, +To prewnt pommzal electric a/ ur)'m' hazard,
L do m)l PXPOSE ¢'qmpmvm 10 rrxm,n maoisture.

2-9., msmum%m Moummc

2-10. ‘rhc Mulumetvr i$ shlppcd wnh pmsnc fedt .md
tilt atand m. nldqc eady for-yse as.a bcml\x\m.strumcnt
The trom’ ‘of the 'instrument may he c\lwatcd for'
convemcm‘c of operdung and vicwing by cx'cndm& the
tilt stand. The plastic feet .};ushapmto permit blacing the
, instrume] Lt on top of other Sy ~iLm H hall or (ull modulc
Hewlt.t*-h dukdrd mslrumcnls, | ‘

INSTALLATION e R

the warranty ingide the front of this manual. A

‘metal bands.

o :."“ "(3"‘ ‘ "

oo : . , . L {
1

B . ) . ) . -;‘." o !
'\‘ ’ " Y ’/ R B {'n ' i ) \ .

211, HEWLETT— PACKABD' mt:n#h’cs”
“BUS (HP—1B), |

\ ’

L 2-12. h;,ure 2-!1 lllustrau.s the rear p.mcl HP- IB‘

" connector, .llon;_, with a hr.t,l dcs«.nptmn of cach sx&,nal

lmc

2-13. lnienace éable Léngth; e f /

2 14, 'Tlie maxlmum .lu.umulatwe lcn;,th ofan H H’ -

cublc in any systcm must not exu-cd more than 2 mwtcrs
of cuble per device (up to 15 devnc s) or 20 me.tcrs
whichever is !c.ss : : “

)

‘2-15. {ﬁEPAc:(AGmG FOR _‘S'HIPME'NT.‘ '

2 16. \\ Ihc tollowmg pdmgraphs contain a gener al;,uldc )
for rcp.lckagmg the instrument for ryhlpmcnt Refer to
Parag,mphZ 171fthe ()nbmalcontanwrlsto be used, 2-1¥
if it is not, If youhave any questions, contact your nearest
-hp-S alesand Scrvuc ()Hu.c (Set: Appendix /\ tnro‘hw
lncam).m )\

RN N‘()'l‘E S
'y . : /
L if the n;\s'trwnem is to He shipped to Hew Icn-
I Packare for service or n'pazr. attach a tag 19
‘The: instrment uleml)‘r ing "/w owner anld
. indicating: the service. or’ repair 1o be
f a«mmp.’ukwd Include the rm)delnumm'raml
full serial-humber' of the instrument. In am’
- u)rre‘s;mnd"vw identify the instrument by
nunl};l rmm\wr and ./u_II serial number.

. //
{
!

[

0 2-17. Place m:»numun' in original container with

appropriate packn g material and seal well with strong:
tape or metal bandl\ if orl&malcont‘uncr is not available,
one can be pnrdms\‘d from your nearest -hp-'Sales and
Scrvnu: ()thu' 4 ,/: :
2 I8. ll mly...sl container is not to bc l,l's("d proceed as
lollows ' : \ | /

~'a. Wrap instrument in hcuvy papcr or plastic
before, plaung in'an m\\wr container,
N \

b. Place pa"klm, \mdtcrml .lround all sides of

msn ument and protect lr(\nt p.mcl wnth cardboard strips.
| .

C. I’law instrument.¢ nd inner u)ntamcn' inaheavy

sarton or wooden hox and Scal wcll with sluﬂnb tape or

2-1
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6000w [ |
ANt | . ! B " i '
S DI 18 (I).nu Input/Qutpot) oo Y v the )qun ‘H.n the “dutay on tln- l;lf) Iuru'? vhas Deen |
' i . Mnemonic referring 1o the ginhe "I)al.n lnput/()ulpul uuv(ml(l o n / S \
. ‘ hnes, The l)I(l Jtries |r.m-.lm messnges inoa byt un.nl -; v / o .
“‘ . In‘ pm\\llt-l manner, Y ‘ o Il( l( m-nl.u-ci'p.nr) l

S ! o o ’ - I\Aw[‘unmu wkwnnq to lw "Intf'rf,u’t' (,h 4Jr (onnul line.?
' “EOLE mlm I(l(-nuly) R : ' - S ARG R used o plce thr' HPAB systim injd known quies
“Muemonic telerring to. the “End o ldentity" control ' “H*h St !T}w AFC Im(- 14 Mmtmlluu hy . the 'w.tl'm

lne, EON s used by o device to indicate. the end ol

multiple-by e transfor.
o . ' ,
DAV DAty Valid)

Maemonic refersing 1o the “Data Valid™ control dine,

ceatroller, / e

'\( ytrollpr /s ‘_‘ b = ’
“‘II() {Service Huqm“t) Not stvailable in 3438 4

MIH'IH()IH( riterring to the Service Reguest” contrigl

lun, SR s used- (hy zny device havitng service regquost

DAV 15 Gsed th coordiniate the “handshaloe”’ L TRTHTHID copability) o -indicate o the system controllor that the
The DAV lineg is controlled by the source {tatker). When i davice rsauires shrvic t‘/”w controller responds by polting ‘
DAV is trae, dota on the DIO dines iv-considered vahd, thv (h-vhw. to dete rinine which’ (iuvlu' n-mu".nltl |'I\Il(l'
' - w1 ; ‘ I S b , c
NEFD (Not Reody Fordata) f A TN (/\m',mnn) : : ,/ ) : _—
CMaemonic reternng 1o te “Heady For Dot control Mnemonic referring 0 the: "/\ltnnn.nn control line, The
: line: NRED s ased 10 coordinate - the “handshile state of the ATN tine determines whether the HPIB s in
sequence  The NRED Line s contralid by the aceeptol ”"*.",‘if"'!"|"1‘.l!1l7‘ tiovie” (/\TN true), d" the “Daty mode,
{hstenery: When NREFD 15 trae, the aceepton indicates o7 (ATIN talse). When ATN i tlie, Il dirvices must listen 0’
. ' he cowee thal heas u-.-uly teaceept dita. ther datir lines, and -when 4y fN is falke, only (Iuvuw. that .
R . E ' ‘ hivir hm-n acldrissend will ac n\/vly trangler data, . ‘\.
Nl)/\( (Data Nm /\(u-mml) . ‘ ' : :
Mnempnic retering to the “RData /\uumwl" control hne; REN (Iemote & lmhll') : ‘ e
‘ . NDAC is used to coordmate tise "handshoke' sequensoe. | Mnmnmn(. reterring 1o the “Rt'm()(l‘ Enable” control
Thy NDAC hae s controlled by the acenpito (hstener). ] hoe, REN s used in, conjunc tum with liston addrosses “\' ‘
‘ " When N[)/\() etiue, i ace eptor ndiwites 1o the souice P DI 1-8) tn select either/ local ‘or u-mr)h'((mtml ob eaeh- 7 '
o S bt the dotia on the DO loes 5w heen aeLep e ' ’ ~devicie, - / i " ‘l
o For turther \nhmn.m(m (()m wning the IIP A1, rrlw to - ! L
‘ “Mewlett Packord Tntertace,! 'A Gompendiam | (\!‘ Technical ' ; , C .
v Articles” hp pul:h(.:'mn' Nn. H0h2 ’HZ ; ' . ) ' o " o oo
t : ' ) . ' i . ' . . [ o k P
Figure 2-1. Hewlett,—Packard Intertace Bus 7onnector. ‘ o !
~ . 2-19. POWER CORDS AND RECEPTACLES. [ B O P S
. . ' 2 : f (‘I g ' ’ ' o )
2-20.  Figure 2-2 |llu~.t|.ms thc pmz,cnpuunhpn.muns B yo (\ Y e
. ) X /
that wre available to provide ac power to the Multimeter., ‘l ]{ 0 AR ' ol
' ! S AT Lot - B R
The ~hp- p.mnumbc: shown directiy below cach plu;,cwp x ' F BRI AR ot .
Sdrawing is the part number for, 1hc power cord set. | v ' : h
. ‘ . o A, ' . ‘ B0 T : 1207 160 RORILLY
equipped with the appropriate” mating plug tor that R - o _
creceptacle. The wppropriate power. ¢ord should be S . ‘ Lo ' v
provided with cach instrument, Ilowcvc . it different : L v ean N T o
power cord get is required, notily the nearest -hp- Sales ('rv"} ) , T /
and Sclvuc Office and a replacement cord will be \ Nt .
provided. The instriment ac power input lcu:pl.ml and ERIE R L B0 e
N iT0-B- 4199 T s DU
e, eord setappliance coupler meet the safety specifications . 49 Ay LISTED TON USE I8 THE INITED STATES OF AMERIGA Gl ,
st by the International Commission on Rules for the e e S Maunen : — L
Appmval of llcurxcul l,ql.lpmcnt (( l E22). . Figure 2-2. PowerReceptacles. - = ' -,
1.0 SR ) AR - . “1 o ‘ : ; . . . . SR . : ./ ‘
BAP o e T ‘ b C . A : : ‘ o
! Y / ‘|
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31 mmon\lcnou. y \

\ | . .
3-2. This section c.omdxr 1nstrucuons for operating the
Multimeter. M«- suremeiiis of ac and dc voltage, ac and
dc current, and ohms are discussed. bamplc upplu.auon.s

will be given inithis section to demonstrate the use of the
HP-1B. A desctiption of the u)ntrol.s and connectors is

S
. [ warnine

\
\

glvcn in Fi agurc

. To prevent potemml elec trical or /m kazard, .

do not exppse the Multimeter or its accesso-
ries (o rain| or moisture. .-

3 3 Ac Upenm n.

I

3-4. Before cmlm.ulm, the: Multimeter to ac power,

verify that the d¢ poweér source matches the power re-
quirements.of lhc Multimeter as marked on the option
label affixed to the rear of the instrument. If the instru-

-ment-is m&.omplxhhle with the available power source,’

refer to Section V of this manual for power requirement
modification mﬂruumn “After this verific ation, con-
nect the-proper ac powcr to the instrument .md press the
ON butmn [hc mslrumcm 15 re ndy for use,

. . ) \ ) . . .
3-5. Dverloadlﬂvetrangellmpmpe( Function Indwatmn.

3-6. llbl!!c 3-1 shows the display- indicn‘imi during
ovmload overrange, oran: nupmpu switch setting.

- loju

Figure 3-1. -Overloa.d Indication.

3.7. Table.3-1 lists improper switch combinations.

- Ta'hlev3-11. lmpmj)er Switch COmbihations.

Function

“Rangi
=V ‘ MS2 e
20
~V mV, & | MR
20 20
TIIMA ".N' Q1 MQ} Auto
20 20
~ A mV, & | M2 1 Auto
20 .20

| SEchnN m I L
0PEHATING Iusmucnous e &

38‘Auto T

3 9. Dcprcssmg lhc AUT() .swntch wnh ac\/ ch or kﬁ
function selected sets the ‘Multisneter m an automam 4

\

IR

ranging mode.. In this mode the Multimeter will uprange

[ ]1]8]9] .

respective of decimal placcmcnl The difference be-

: if the display increases above (+) or (1) [ and
downrange if the display decreases below (+) or ()
' These numerical dmoran;,nu, points are ir-

tween the fwo autoranging points is called autoranging

Hysteresis. F n,urc 3-2 shows the ¢ utorang,lng’\ points tory

“de voltage mea asuremeits from 0 10 12()') V. ode

Aummnbmg, in other Multimeter hmumns 15, Slmlldr

2 3 & &
i v
2 . 2 0@
- e g v S o -
: (. [ [ !
4 | [ (.
2000 ! : | s »
t .
209 v ) ' o
:‘}g .ﬁ / . | | #* IB IR X
(_.( 7 | | .
13 ZQ. ) ! ﬁ[‘- . »*
t
2 I ',L , ‘ )
s R - St
EF B i @ &
(@] @ m " o 0d
Q- o % o ) NZ
0 @ -
‘ ¢~ — — 'NPUT L'. Vh‘_ (Vdc )x. R
\ o
, o
# = DOWNRANGE POINT #: UPRANGE POINT
o L

|

Figure 3-2. Muitimeter Autoiawin.

3-i0. l(; release llu /\lJl() switch depress one of the

"MANU AL RANGE switches.

* 3-11. input Terminals.

f'312 input Selecter Swnch The lnput Selector Switch

(front panci) |s used to seiect front or rcau input ter-
minals. In the FRONT poisiton the V!) COM and A
input terminals are internally connected to enable the
user to-make voltage, current, and resistance measure-
ments from the front panel. With tiie Input Selector
switch set to REAR, the: V@ and COM input ter mmals
on the rear panel are connected to allow the usc; 1o

e

make voltage and resistance measurcments. v
‘ : N()’I’I‘ll

There is no current measuring capability
[from the rear input terminals.

e




“Model 3438A .

- (®) KILOHMS FUNCTION SWITCH.

(@) AC VOLTAGE IUN( TION SWITCH,
@ oo MHIIAMI'I RES FUNCTION swmn
® AC MILLIAMPERES FUNCTION SWITCH,

MANUAL RANGE SWITCHES: USED TO SEVECT INPUT
MI"A‘s'llRl-‘Mrr'N'l‘ RANGES. AR

: @ 20 OHMS R/\N(.I SWITCH (O1IMS ONLY),

(® 200 MILIVOLY, MIC mmw'/\mnmmsu\Nm SWITCH,
(® 2vour, ML IAMP AND K1LONM I{AN(u, SWITCN,
@) 20 voLT, MILL, IAMI’ANI) KILOHM RANGE SWITCH,

| ) 200 vouT, MILLIAMP AND KILONM ItAN(;I SWITCH,

@ 1200 VOI. I, 2()()0Mll|IAMI’ANI)KII(HIM RANGESWITCH.

O 20 MEGOMM RANGE SWITCH (mlgsnn()ml.v). ,

AUTO RANGE SWITCH, AU FOMATICALLY  SELECTS
RANGE FOR BEST RESOLUTION WHEN AC VOLTS, bt
VOLTS, OR OHMS FUNC ll()NS_/\Rl SELECTED.

| INPUT TERMINALS.

@ AMPS INPUT TERMINAL: USED IN CONJUNATION, WITH
THE COM_TERMINAL FOK MEASURING AC AND DC

CURRENT. ALSO USED FOR READING HOLEY INPUT,

INPST .‘ \ '
A v ~ T \\
R
\‘
‘ “‘\ / at
DESCRIPTION - ¢ : / 8) COM INPUT TERMINAL: COMMON TERMINAL FOR
L /o AC/DC VOLTS, AC/DC AMPS AND OHMS MEASURE-
@ POWER . ON/OFF SWITCH, SWITCHES MULTIMETER MENTS, T
POWER ON OR OFF. \\ ' /
FUNCTION SWIFCHES: USED | m SELECT THE ym (1) VOLTIS;0NMS INPUT III(MINAI £ USED INCONJUNCTION
MULTIMETER FUNCTIONS, WITH THE COM TERMINAL FOR MEASURING AC/DC
. ‘ / VOLTAGE ANI)()HM\
©O) DC VOLIAGE FUNCTION SWITC i, /
: @ HP 1B STATUS /\NNUN( IATORS.

FUNC |I()"vI/RAN(|I /\NNUN( l/\l()R‘s

O DISPLAY: FOUR SECTION LED READOUT, LEF T SECTION
DISPLAYS /- 1 RIGHT THREE SECTIONS ARE T SFGMENT.

O INPUT SELECTOR SWII( H IN llll RI'/\R POSITION, I'HE
Vi AND COM INPUTS ARE SWITCHED TO THE REAR

" PANEL AND THE FRONT PANEL INPUT TERMINALS ARE
.OPEN, IN'THE FRONT POSITION, THE REAR PANEL INPUY
TERMINALS ARE OPEN. REAR TERMINALS CANNOT BE
USED FOR CURRENT MI ASUREME NIS

@) AL POWER RECEPTACLE.
@ nr 1B CONNECTOR,

(@) AC POWIR INPUT FUSE
(@) POWER SUPPLY TRANSFORMER.

COM INPUT TERMINAL, SAME AS @ EXCEYY NO
('llRRl"N'I;‘Ml;/\SURFM!'ZN'VI'S WHEN USING REAR TERMI-

NALS. ,
VILINPUT TERMINAL, SAME AS (1T) WHEN USING REAR .
TERMINALS,

@) FOWER LINE GROUND TERMINAL,

(@) SERIAL NUMBER, LINE VOLTAGE LABEL

Figure 3-3. Front and Rear Panel Descriptions.

€




To (lV()Id powbI‘ damage 1o the Mulumeler,l |

" do not change/ the position of .the !npul
Selector s witch /whu'e voltage is connected to'
the /mm or rear input termmals' ‘

/313, VO (Volts/Ohms). The' VO erminal (front or rear

panel) is the high terminal for ac and dc voltage
measurements. For, ohms measurements, il is the
“positive (+) terminal. ' .

3.14. COM (Common). The COM terminal is used for all
five Multimeter functions. It is the negative (-) terminal

for ohms meastrements and it is the low tcrminal for.ac_

and dc voltage and qurrent measurements. The rear

panel COM terminal is only used for voitage and -

resistance mcasurcmcnts

‘ [\
A IECAU\‘ION;
‘ ¢

To avoid possible damage to the Multimeter

circunitry, the voltage between COM and

(earth ground) must m)r exceed plus or
"~ minus 500V dc.

/

~ 3-15. A (Amps). The A terminal-is the high terminal for
ac and d¢ amps measurgments. There is a 2 amp mput
pmtcumn fuse in series with this tcrmnml '

A R

The current function is pro!ecmd by a fuse
of 250 V. rating. Te avoid damage to the
Multimeter, current sources having open cir- .
cuit voltages greater than 250 'V (de + peak
ac) must not._be connected 1o’ the A (amps)
input !ermmal o

i

3-16. 0C antage Mnasuremants (me or Rear Input Tar

minals).
'A ii\w;"‘uunoni

To avoid pos: slhlu damage to the Multimeter
Ccircuitry, the dc input voltage must not ex-
'e('(l 1200V (dc¢ + pcal\ ac).

347 Pni'cedme.

]

. Depress =z Vo (de VO!!S).

'

b. Depress proper manual r.mgc (2()() mvto 1200V)

or dcprcss AUTO for automatic range sclullon

( onnect test leads from the Multimeter VQ (high)

and CGM (low) terminals to the voltage under test as

shown in Figurce 3-4.

)

Section 11
: W INPUT
' v-Q1
b ’ ) i ' . | L
S \
| ‘ :
"2A £500 N
MA X “A'X |
\../\ '
A F'l‘)| !
J. N F
J

Figure 3-4. DC Voitage Measurements.

3-18. AC Voltage Measuremems (Front or Rear Input Ter-

minals).
P8zl

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not ex-
ceed 1700V (de + peak ac).

3'19' .Procedure.

a. Depress ~ V (ac volts).

‘ b. Depress proper manual range (200 mV to 1200 V)
or depress AUTO for automatic range sclection.

¢. “Connect test leads from the Multimeter Y (high)
and COM (iow) terminals to the voltage under test as

“shown in Figure 3-5,

N e |

V-l

AC VOLTAGE
— - SOURCE
TN .
rG
moo
Mtx MAX
\.._/
‘ SA TUSE
' J

Figure 3-5. AC Voltage Measurement




Section 111
3.20. DC Curreni Measurements.
A
'I‘}w current function is protected by 1T fuse .
r 250 v rutmg To avoid damage to the '
Mu/(mw((r current sources haying open cir-
«cuit voltages greater then 250V (dc + pvuk

ac) must not be connect. 1o tlw A (uml)s) in-
put rwmmu/ :

Ny
CAUTION

3-21. Procedure. B

\ i
i

a. Depress —ooom \'.\-(dc milliamperes).

b

‘b, .Depress  proper mumml range (200 pA to
2000 mA). : R ~ ‘
C. Conneet test lewds hnn. the Multimeter A and

COM terminals in series with the carrent under test as
shown in Figure 3-6.

o g /

322 AC Current Measuremems;

""""'

/A $cAUTIONS ‘

AMNAAAAALALAN | . '

! - The current function is protected by a fuse

' ~of 250 V .rating. To avoid damage 1o the

Multimeter, current souirces having open cir-

cuit voltages greater than 250 V (de + peak

-~ ac) must-not be connected to the A (amps)
input terminal.

| 3-23. Procedure:
a. l)cbrcss ~ mA (ac nyllil‘liamp'crcs)'.'
b. l)c.prcss‘propcr manual range (200 p l‘o 2000 mA).
c. ("v()n;wu test leads t'mm‘th‘c Multimctcr A and

COM terminals in scncs with the current under lcsl as
shown in Figure 3-7. i

N
INPUT W
v-n
S VO 5 '
. ,}}.,”L
e COM, d%*‘ ‘
TN ‘"w ‘
(] R
P . t";()() )
Mf‘;( A MIM \‘ ///
v ” \ew./ ' \\ ]
PR TUSE ' o
/. " o™ | al
| CURRENT .
A 1110 ' ‘E 'S.OURCE ‘
Figure 3-6. DC Current Measurements.
) S
) INPUT
V-0
' .1
B COM
RN c-
T A
oA £S00
MAX A v
[ : MAX
6
D’
. CAHUSE I |
y, E - AC
| Y, |  CURRENT ~p—WA— '
oA B 10 Jﬁ SOURCE

Figure 3-7. AC Current Measurements.
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. | . /\ | | | ) -
3-24. Resistance Measuremants (5
minals). ‘

3-25. Procedure. I A
| a. Depress k(2 (kilbhms). /

- b l‘)cpr'c'.’s proper ‘manua r.mé,c or Auto for
automatu_ range sclculon (20 2' to 2() M!l)

C. ("'onncc't tcsl‘lm ads trom lhc Multlmctcr VQ (~-)
and COM (-) terminals to th‘ rcsmdmc undcx test as
shown in Figure 3-8,

When making rc"si.s'tmi'ce measurements us-
ing the lower ohms ranges, consideration
“should :H2 given to the resistance of the test
leads. This potential measurement error can
he eliminated by m("ilsurmg the lead resis-
tance and subtrac 11171 it from the combined

resistunce value of the test Ivuds and' the
resistance under test

Y

INPUT

U

/ {L_: ;/

Figure 3-8. }Resisianm Measurement.

3-26. HP-IB OPERATION.

. | j y
3-27. The Hewlett-
Hewlett-Packard's implementation of 1L tE Standard
488-1975, “Standard l)wll.ll Interface for Program-

~ mable lnsnumcnl.\lion
3-28. Bus smucmns, L

3-29.° ( mnmumcutmn between devices on the HP-1B

cmploys the three  basic functional clements listed,

“below. Every device on the Bus must h !hic ln perform
-at least one of thcw Iunw(ms Do .

|

\

sackdard Interface Bus (‘HI’ IB) is

Section 111

a. LISI'LNER A (Icvuc capablc of receiving data
from other instruments. Examplcs of this type of device
are: printers, display devices, programmdble power
supplies, prog,rammable sngn.;/. sources and the hkc.

b. TAL KER - A device capable of lransmmmg data_
to other 'instruments. Examples of this type of device -
are: tape readers, voltmeters that are outpuiting data,
wunu‘rs that are oulputtmg, data, and so on.

(,ON TROLL ER A device capable of managing
«.ommumcatlons oyer the HP-IB such as addressing and
sending commands. A calculator or cemputer with an

appropriate 170 mtcrmw is an example of this type of

device.

3-30. Thc HP-1B consists of sixteen .su,nal lines, whosc ‘
iunt'nom -an be separated into three categories:

a. DA’ FA l INES - E lz,ht bi-dircctional DATA Imc

“are used to carry instrument addresses, control instruc-

tions, and measurement results in a bit-parallel, byte-
serial form. A seven-bit ASCII code represents each
byte of DATA, with an u;,hth bit .wmlablc for parity
checking, '

“b. HANDSHAKE LINES - Three lines are used to
transfer data between devices using an interlocked
“handshake” technique. The purpose of the HAND-
SHAKE liney is to u)ordmalclhc asynchronous transfer
of data. ‘

¢. CONTROL LINES - The remaining five lines
operate’ independently and in conjunction to send Bus
Management Messages to the devices connected to the
HP-1B. The HP-1B interface mnncclnons and bus strue--
turc are shown in Figure 3- ‘)

’

3-31. The 3438A has two usable: HP-1B. modes, of
operation, namely, Talk Only and Addressed To Talk.
Roth modes will be . discussed in the  following
paragraphs. - . ' N

.

3-32. Talk Only Mode. | ‘

) \ : N
3-33. 'The Talk Only Mode is uscd inan HP-1B : ystcm
without a contrefier. The Address Switches AS6 and

“AS7, which arc located on 'the A3 Logic board (remove

top cover), must be set as shown in Figure 3-10 for this
mode. ASIH throtgh ASS may be set in any position.

3-34. In thc Talk Only mode with no other dcvucs con-
nected. to the Multimeter, the Multimeter inputs are
sampled contirnously at a rate of 2.4 - 4.7/sec determin-
cd by the exact input level. Data is output at the HP-IB
terminal as fust as it is obtained. Refer to Table 3-2

)
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/1 DEVICE A T, .4Z¢ ‘
, , :
, g Y
/ ' AsLE 10 Tak, b ?
| LiSTEN AND CONTROL fo b pefoe b Z
f . N ) SRR I8 SO SO .
// VI 7 x
' b .. [ S OO SP S SRR . \
B | L b e [ PR OO PO SN SR ) ' / ' \_’
) l) ) . e N T I V. P A 1 ? . )./, ) ‘
- | 7 le.g. CALCULATOR) - YL paTa wus _ _ ‘ s ‘ \
] B - ' i ‘ LC r—) " U8 SIONAL LINES) e ‘ A
! R PRI . ) L by by . - , ' \
N R ) .
‘ . 7 .
[N 9 7 . i
ABLE TO TALK R , i
AND 1 ISTEN SR O 8 /
- , . dE 4 7 :
o . Y . . * N "
- i B S RS R SR SR SRR S Y ) .
o { DIGITAL VOI [hHE TER) N7 : R CONT
, a.g. DIGITAL VO ThH Ao POTONTA BYIE TRANSEER CONTROL _ ,
‘ . L PP i s tmesy {HANDSHAKE | L INES
DEVICE € . .////,/Z/‘./ﬁ?,q-’c/’u/f//fz//
N B § . 7
; CONLY ABLE TOLISTEN P =1 1'® i 7
. : \
t [ % .
[ ] [
]
le.g. SIGNAL GENERATOR). <’> {/ GENEHAL INTEREACE MANAGEMENT o .
‘ l . %m GionAL [INEST 'MANAGEMENT [CONTROL 1 (. (NES
| s , L; rrrrr 7.’ ’,/:’ . ' “ : . "
orvict o i e o R
. B
. . [ ] ) '/
, . ONLY ABLE 10 TALK | 11 /
: ‘GP % (
. vy
y I
' 0
: — , : v
le.g. TAPL READER] A ALRE,
ryeresai .
P P I e .\
| R L ¢ :
- NDAG
- IR
- ATN
- 8RO
. COREN
BOBDA: 307 ' . PR . [T . . s EOI
Figure 3-9.. Interface Connections and Bus Structure.
ADDRESS ‘ ' ' T
: -Table 3-2. Output Delays.
SWITCHES | | | | oy y
ADDRESSABRLE. ‘ [ "7 [ TALK ONLY AST B (:‘,nmmulule; Tiome Requned
OPERATE | [ Lo jresT y - AS6 , ‘ Group Execute Trigger (GET) 1 insee
0 ]| 1) NG5 o X Dl Slope Conversion S SO0 e
- . ‘ Multimeter Qutput Avinlability < Qamse
; of 1 1 | . AS4 + | GET thru Output Availability* . [-7 310:ms
] e e pa . Timu to Output Data to the HP- 1B |+ 900 g b Eraener delay
[ | {1 ¢ ADDRESS Ab‘d Fome to Aceept Data hom the HP 1R | 310 ps/charocten,
o ™ AS2 L : ‘ , ' 100 us/eharaciet ly|u|'.|hlw— |
of L. 1)) As o :
*Aatter 100 ms Auto Zoro i
47 SWITCHE S MAY B : L ,
SETIN ANY POSITION
FRONT C O AABA B b
Figure 3-10. Talk Only Switch. Settings.
3-6
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. Model 3438A .

el Section HI

THERMAL PRINTER" . MULTIMETER = .. 1
“hp 5!50A A hp 3438A | .
—1 [f_]u_'; HP-IB SABLE ‘ ] o

. 000 . ‘. : ¥ . TR \\ ’ o G- Wy, ‘ % .

| | ' OPHONOOla nnooog oongoopo, o, -0

gy | 004 INSTALLED . S -

ool R

3438A A~ | , Lo o al

: ‘ ' - i , B ‘ ; '\‘l'J
Flgum 3-11.  Talk Only Data logger o ? PN

3-35 With other devices connected to the Multimeter

a via the HP-1B, the output data rate is determined by the
The lollowmg, application shows a"

slowest Listener.
_simple data logging system using the -hp- Model 3438A
. Mulllmctcr and the -hp-- Model blS()A lhcrmal Prmltr
3-36 Proceduw'
y
a. th bolh m\lrumcn(s ()l F,. u)nncu thc HI’ IB
cable bctwuen then. .

b. Sct Prmtcr to L. HTLNINC: (back pancl;

C. Su l’rmtcr I’RINI (t)MM/\Nl) swmh tol l (line.
feed). : , f .
. ."' !

1 . S
, Set lhc Pnnlcr front pa.wl to the desired: Print In-
tcrval e | A
- NOTE| f S
If !he selected prml lmervalv iv less !kan Ihv -
Multimeter ourput rate, Ilw actual print’in-
terval will he equal 1o th(‘ ‘Mulmrwtcr sample
period. L
J S

?

i .

|
. Set the I’klNl IlMl switch (s bcp Line (scpamlc
Imc) ) , ;

I L
/

i' L7
f. Set the Multimeter AUdrch %wii't'.'li to Talk
A ()nly/()pcrdlc as «,hown in' I |wr1 3- l() ‘

g, Select the desired M mmr'lu Function and Renge

and connect the Mulumum to the unknown voltage, .

current, or resistance,

bl

. Yoo t
“h. Switch both insiruments) ON and set the printer
ltimeter TALK annun-

clock time (front panel). The M
ciator light should be ON. 3

—

3-37. This system  (sce Figure! 3-11) will print the

Multimeter data and the Printer clock time. Any HP-IB.

compatible LISTENER can by used in place: of the - hp-
“Model 5150A Printer for this [system. '

' 3-38. If Option 003 is‘ installed in the S150A Printer, z|s>

many as thirtcen 3438A Multimeters can be-scanned on
~one HP-1B data log,;,,cr systeny. Lo

y o

3 39 Addwssed Te Talk Mode

3- 4() The controller must scnd Lommands to .spt,uhc\\
instruments in -order to direct information transfer.

© 7 “Each HP-IB device has a unique “*address,”” which.is us-

cd by the controller to. spcuiy that pamunla( device.
“This address is user- -selectable in the 3438A by the inter- .
nal address switches AS1 through AS5. The Multimeter
is shipped with address select code 23 as shown in ¥ |5urc i
3-12. This swmh ns bmary coded. ,

ADDRESS

 SWITCHES
ADDRESSABLE [ [177] | TALK ONLY AST [
operaTE | [717) | TeST ASG
ool [ ["] | 1)) ASE(MsD)
ol 1 [ | - AS4
Co| LI |1 (4 o ADDRESS  AS3
Soob lj I (2), AS?
of T [ an ) AST (LSD)
v
FRONT - RY YT S TR
oM, =23

qure 312, Address Select Code.
3-41, Whun A dcvuc such dslhc 3418/\ 18 l‘nlh Q mlkc
and a hsscncl, it_has separate-addresses for cach mode.
The talk and listen addresses are ass! ipned in pairs, and
‘depend on the 5- bit address code which has been
e Icucd hy ~,wntdlcs AS1 through AS5. Referring 1o
CFable it the, 5- lm “address code is set ' to 23y

(Yot lv) thc umcspondmg bsten address s the ASCH

character 7 WhllC the talk” addwss is the ASCI
-chamutc W e e !

!

3.42, Bus Cummands

3-43, lhc lll’ IB opel atcs in m\c ot lwo nmdc the
S Command Mode!, of “the “Data Mode.!’ Thie st.nc'nt ‘
the ATW (ultcmmn) line, dclcumncd by lhc cmmullc
defines how data.on, the c:ght l)l() (ddld) hncs 15 inter-

p7 b




Section 11

\ ’ e

"Table 3-3. Talk and Listen Addiéss;] |

ASCI! Code T .

/ ' Character Adddress Switches . 5-bi '
/. N Listen | Tk | A5 A4 A3 AZ AT | Decimal Code
/ .| SP (i O 0 0 0 0 00,
A A 0-0 0 0 ot
, B 00 0.1 0 02
: # C 0 0 0 + 1 b 03
o $ D 00 000 04
% B 00 1 0 0%
|- & F o 0 1 10 06 .
- ' G 00 1t e 0
o ( H o 1 0 0 0 i ng
) | 0 -1 0.0 1 L
". . ' J o1t 00
: v kK | o 1 0 1 1
, L 0 11 w0
; M S0 1 0.
‘1 s, N o 1T 1 o
- ¢} +J S U N
1] P 1 0 0 0 0
(A G 1T 0 0 0 1 ‘
2 pofo1to0 00170 3
; 3 s 1 1 0 o Fo '
= , 4 T i 0 1 0.0
- s, U o0 1 0 21 .
6 AV F DA (B RS IV 22 0 ]
A SRS S PRV T ' 23 ‘
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pu'tcd by othcr dcvucs on lhc bus. thn ATN is low
(true), the HP-1B is in Command Mode; when /\IN is

‘hn,h (ialsc) thc II§’ IB l«, in the l)ul.n '\/Iodc

a. 7alkw /l(/(!/e\s onlj one bud dcvuc ata llmc may
act as the talker. When the controller addresses a unit to
talk, the previous talker is automatically un.ldchcsscd
and ceases 1o be atalker. Confusion would result if
more than one device were allowcd 1o ld“( dl a time.

b. Listener Address -
be listeners. . Coan S {
." ‘ : 4 B ‘ "

€. Umversul (mmmmds - bus dcvucs mp.tblc of
responding 1o those commands wnll do so al any time

rcyudlcss of whcthc: lhc are uld: essed.

d. 'A(Idrvsw(! Comin mu’s these commands are
,‘ stmili 10 umvmal conmands except that they are
";.?' rcwyuud ‘only by. devices llml are addlcs.\'cd g
Ilslcncn C y i N
= Urmd(lrcss ( onmiunds L
"‘Unlmcn f\ddrcss (om.n.md - unad-
T ;o d:cssu all; hstuwu mcvmusly addressed to:
h h.slcn s S T Lo
) ) j /’.,I/. '1 B . " . ‘ \Ix
SR W yd ’ o RN

up to 14;.clcviccs at ‘z; time muy ‘

Addre.ss Command unad-
addressed to

2. “Untalk”
dresses all talkcrs previously. a
talk :

. 3 45 In “Command Mode,” one or morc .smcml code.s

known as ‘“bus commands” are placed on thc HP-IB.

. Thes¢ commands have the samic meaning in all' bus

systems. Each . device is designed to respond to those,
commands which have a useful meaning to the device
and will ignore all others, The operating manual will
state which commands the dévice wili obey, Bus com-
mands fall.into three categories: " i

d"

_a) Umversal Lommdnds affect

dcvnu:.s on the bus, whcthcr addrcsscd-

'''''''

NS or-noi. o :

- (b) Addreswd cormnands affect only
those devices wimh are addressed to
hsu’n S o

(c ‘Unaddress’ wm"zands are obcycd
oy all addrcssabl«. devices. These com-
mandy. un.lddrcs.‘» dwuccx that are cur-
rently addressed.

Bus Lommamix to which lhc 3438/\ wnll res-
pond are lMcd in Tdb!c 3-4.

3 46 Contml lmes.

3 47. ()i the hvc umtrol Imcs thc 34}8/\ 28 dL‘SIL.,llL‘d to

lcspnnd to only: lhrw bl ’/1

R '.5).-
. !

a. AN - whcn AIN 15 Iow hruc), the !ll’ B isin

Command Mode; when ATN s hu.,h (lalsc), lhc III’ 1H
is in the l)at.n Modc

'

“h, 1FC - (Imcrlac.c( led u) ()nly thv syslcm u)nlmllc

can activate this line, Setting IFC true musc.s all talkers -

and listeners to go to their nmuwc sla!c R
Rl N - (Rcmmcl nable). lhc syslcnwonlmllc sets
Rl N low and then addresses the (l/cvucs to Listen betore

- they will operate under remote controll)

:. ;93-48. | H‘andshake Lines.

~a Talker and thc lucplol is l istener.

]

3 4‘) The handshake lines are slmwn in i u_,mc -9, Ilw
‘n incnmmu of . uh line havc the lollowmb meaning:
" DAV - Data Vaiid R
" NRED - Not Ready For Data
[ . i ;
‘Nl,)/\(, . Not Data /\cc&vplcd ~.

The Imnd.sh.ikc tming scqucnw is rllusll.ucd in lu,uu‘{" !

1 13. Eachi datix byte transferred by the interface system

“uses the handshake process ‘when exchanging data be- a

“twéen source and aceeptor. In Mlm Mode, the source! s

Model 3438A
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DAYV, N\ ‘FD,"‘agnd' NDAC lines. The NRFD and NDAC signals each represent composite wavetorms
~resulting\from two or moré Listeners accepting the same data byte at slightly different times. This is
usually due to variations in the transmission path length and individual instrument response rates

(delay). o | | o
The suhscripted letters on the timing diagram refer to the same event on the list of events.

" HANDSHAKE line timing diagram tor one titlker and multiple listeners using the hand-
. shake process. Two cycles of the lmndshm\:e sequence are shown, Also refer to the

! \ , ,
! ) ' L T ;) . N v ‘
' ' - Section HI
. Table 3-4. 3438A Bus Commands.
| " “‘“ . " ' : ‘ o ' o l A/
Command _ASC” . Octa Purpose
R o Character Code , ' ‘ o
' Uhhddress - " UNL Unlisten - » PR . 077 Clears Bus of all "Iist"eners ' ‘
‘ Commands UNT Untatk |~ 137 - Unaddresses current. talker so
‘ P , - : “that no talker remains on the .
S ‘ o " Bus"* : i
\ Universal ) P ’ T h
g p 3 LR ) y
\ Commands L ane . None’, None | Ngnn
) ddressed GTL Ge to Local - .. SOH - 001 ¢ Returns devices to local control ‘
‘ C(\)rmnands - GET Group Ex: BS 010 ~Initiates 'a simultaneous action
\ B "~ ecute Trigger © by rasponding devices
L . T
o \ : . r . o . ) : ' :
The tim\ing' diagram illustrates the handshake process by indicating the actual waveforms on the

flow diagfam and list of events on this tigure.
oo e Tr To To To T T2 TiaTia 5617 Tio
: . ! ) A ! boroan Lt ‘
) . | | o b
o Lo T A I Lo
: . . o L -
A ' N X I I '
i ano LINE M,_J : I (N A B I cr L
, {ONLY ONE. LINE 13 P oo T | ! boh i
S{1OWH AS AN EXAMPLE) | ) b X vl I ;
N 3 N B N B ! IR i bl
o . . | ] : | 1 B B B At LS )
4 : Lo ! o I ot !
' ‘ v ) 1 | l | : I | | N . [ | ,
T R o R L
[ &x&x \&\‘\& L ,
AN N\ S . oo \\ \ \\\ | i
[ NRFD - \\\Q\\.\I\%\E_\. : L SN Rk\\\\‘ N - 4 '
i . . | |
: C “, : ' / / 7 | oy !
P , ! A / I | | f "/ .
' / [ % 'NDAC e ,.Mlh:* // 77777 : G177771047. .
./ ) E ) /'| N \ ' : ! ’
/ [ ) ‘ p“ Jq B .* : |.,« [ ,L‘ P —l
:I Do Period in which doto s ‘\\\ Period in which all oy, Period in which all
. v,(v’l SO, gnaranteed to be valid, \ In’sttm'mrs hecome ready for /4 listeners accept data,
. ‘ . P aotp, .
Ce T - List of Events for Handshake Process
’ "v}J/ . ‘. ‘.4" . I . . | ‘
v Soutce initializes DAV to high (False-—data not valid).
- ‘ ) ‘ - ", o B . , i
R Aceeptors initialze NRED to low (True—none are ready for data), and set NDAC
R to low (True--—aome have accented the data). /
T ~ Source checks for erior condition (both NRFD and NDAT high), then places data
w0 byteon DIO Enes: o ' L
Lo Figure 3-13. Hanishove Timing Sequence.
‘J' "h‘}‘( , ~ 3-9
| i
‘ ""Tl's B " \
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1
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I
e

So"ctlon lll
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3-10

T!()

P o
3 4 i IS &l
(Tyy—=Ty)

¢ Vlow. i

*Sourcc dclays to allow data to settle orl DlO hnes, Coei

. /

L Ac,u;ptor.s have dll lndl(.alt.d readmess to auepl first data bytc' NRFD goes hlgh

thn the data isi settlcd and leld and the source hd,s sensed NRlD hlgh DAV is set
‘ n ' ! . I ' ‘ . . . h" l' : N ' ‘?4
Flrst acceptor set.s NRFD low to mdlaatc that it is no longcr ready, thcn ac.ccpts the

ddla Other aucptor.s lollow at thll' own rulcs. o
) [ ’

Fn‘sl acceptor sets N[)A(, high to mdlcate'that |t has dLLLplCd the data (NDA( re--
' mam.s low duc to other ‘u.ccptors drwnm, Nl)A( low).

N i

| Last acccptor .sc S Nl)A( high to indicate thal it ha.s aucptcd and NDAC gocs hl&,ll

' ‘30uruc h.wm;, sensul that Nl)A(/ is hu,h, sets l)AV hxt,h Thls lndlC&llc.‘s to thc ac-'-

ceptors that data on the DIO linds must now be considered not valid. Upon wmplc
tidn ol this stcp one bylc has been trdnslcrrcd

Source changes data.on the DIO lines. -

' . ' . : "'

Acceptors, upon .scnsmb DAV lng,h set M)AL low in prcp.lratmn for next Lyclc

'NDAC goes low as the hrsl 'lLL(‘plOl‘ sets it low, ‘ e

l'lrst aucpmr mdlcalcs that n s ready for tlw next data byte by sctlmg, NRl D lngh

‘"_;(NRl D remains low duc to other .lucptors driving NRF l) low) o

\ourw le ks for error condition (both NRl l) .md NDAC hl},ll), then pldLCS data
'bylc on DIO lmcs (as at T).

'bourcc delays to allow data to scttle on DIO lines.

Last acceptor indicates that it is ready l()r lhc néxt data byte by sctllng NRF I) ln;:,h 3

»NRI D sugnal iine goes hu,h

Source, upon sensing NRFD lll[,ll sets DAV low i«/ lndmuc that ddld on l)l() hncs 1S

settled and valid. i

(
First aucplm sets NRF l) low to indicate that it is ho lon&m lcady, then auy epl.«. the
data. : = i

First uc‘ccmlvr sets NDAC hil;h to-indicate lhul it has zlcccptcll the data.

Last aceeptor sets NDAC l\igh to indicate lhal it has accepted the :dula (as .n Te).
Sllulcc, hn‘vi‘n‘g sensed that Nl.)A(:‘ is'high. sets I)/\V'high (as at "l‘7).

Source removes dal.\ bytc from DIO sigrial lines after act!ln& I)AV lngn
AcCcpmrs, upon s¢ lhlll}, DAV hu.,h scl NI)A( low in plcpdldll()ll l()l next L)'k.l(.‘ |

*Note that all three handsh.lkc lm':.s return to thclr initialized states, as al T | and l».

Figure ,3-13. Handshake Time Sequence (Cont'd).

[
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Model 3438A L SRR I SRR / SO ST sédti
. i ; h b . ; :".‘ o ' N b »".l ," PR i L o
-3 50. Data Lines. ' o R N‘)TE S

'3-51. A set of elght tttterf‘t é Incs' 5 atu lablé t ar y When seven btt characlerA.SCll code 1 u.fea’ ’/‘ f

¢ is avai 0 ‘carr : . :

“all seven bit mterfdce messages and dev:ce” dependent |/ 1 x';,‘{;,ugﬂ‘tﬁieg:)‘;“ﬁ'; g:,tt:;':z:lzzlzjo‘f;f”'zi ' )
messages. Theso are DATA INPUT OUTPUT lines,- IRUTEEA _ ‘ . ' L
DIO1 through! DIOS Only seven’ /lmcs are tjeqtnrcd for, ’ i C e
transfer’of data. The eighth line is usually used for 4 3 53 9 N : !

. ata,. Out ut Format | ot
partty check. The data o the D10 lines is transferred in | P . i ST
a bit parzllel, byte serial form, as nchronousl and ) G

parzliel, by v TR y y 3-54. Thc Data Output Format and. PumtnonLodcs aré!
bldlrectlondlly. o : A
) T , .shown in anurc 3 14, ERE ,
a. Data Mode - w et ‘
J : co ! a B
S K D.DDD," Tehvy 1 F oo CR: 7 LF
When ATN (attcntton) goes hlgh (talsc), the / —— e - B, SRS
~ HP-IB s in the ‘*Data Mode”". In l‘h“ mode ’ | Display T Exponent, - ‘[')ulnmw'l';" " Function  Carnilge Ltt';tt‘ Lo
data may be trahsferred between devices that ;) e —— 4L Code . Return CFeud | ;
were addressed when the HP-IB was in Com- Input ! ‘, T : ;
“mand Mode. Messages that can be tmn.ster— g Valui o - fhncton | Code .
red in Data Mode mcludc / ,’ ' . d "D(' ‘ 1y ] ‘
/ o R ACY 2 o
X ! b e 3 B A
1 rogmmmm&, Instructions - SR , I R Re] PR )
: L R oftrws 5 "’;:
Cm.e arc seven bit bytes plau.d on the - ‘ ! ! Lo ) RO
_ HP-IB data (Dl()) lines. The meaning of " Fugum 3 14 Data Output Format and Furctaon Codes. )
each bytu is device dependent and is o ',; o
",clcc.ttd by the cqunpmcnt designer. These [ S

3- 55 Thc D.tta Output l“on mat is a hxcd length ot 13
characters. The Disp iay and Exponent por'lon Lomhmc Co
to relate’the actual inpyf, valuc R / J R

‘has’ been addressed as a - o o
anmplc ‘ ‘ g D : S

“types of ‘messages are usually between the .

) ~controller acting as the talker.and a smglc
dcvuu: that'.
n.stcner The 3438A isnot dcstt,ncd to ac-
', 5 ccpt proz,rdmmm;:, instructions. Alj func-

It the Multtmctcr dlhpldy rcadm;., was rt l7 90 V in thc / ;

“tion and range mtormatmn ‘must be d(. V tum.tton thc output tormat wou!d be: S

: entered via the front paml e “ o K RS SN

| i2. Data (odcs—‘ : co o {;“ | +lJ_0L + I \} . i

" Data LO(JCh are stven-bit bytcs placcd op. ! N I A

o lnn o1 le 00

. the data lines. The me: tnmg, of each byte 5, L |lll7lll Valuc R ;» - ction Code | S
G device dependent. For meaningful com- R N()H* e \

VoL , c :' ]

munication to occur, bt)th the talkc and’
/ listener must agree on thc mesi mnu, ot thf'

lere is no Iw a’mg t’m‘ .s‘z}ppm.s'siori | ',‘f'.f’f/* '

codes they use. . ’ Ly
S ; T | - © 3-56. Uvorload Indlcation Thc output tmm.n tm ,.tn
' % RN . ()VCIIOdd lndtcat;on is. e S
llldlvldlldl data byu,.s transnn,tta: --un thc Ill’ IB R ’ é PN
., can bc dCbLllhcd in an octal wdq.‘, Thc')m;uy bigs are e lEDD E “*, K, ,~R LE. oo }
SCPdNILd into groups of lhtt.c,bltu"'n;, from the. nbht- SRS S VI " Lo ,f/:.,x 0.
hand side{see Table 3-5). Wittin ”‘HJ groups cach bimary Lo “"d""‘- s L I
bit is assigined a-weight - 17, “}"7,’.‘ and 4 despective- N“mb‘-' sl s
“ly."The octal numbers cor rcwpmt’dlnb tp cachh "rt)up of o T S
bits' iy thc summation of thc wc]t‘,;ht ol the }'mw,ly ones 0"‘3”"““ l"dﬁ" ‘“0“ co SR ’
m ¢ u.h ;,,toup. »1 NSO “Thie leading l-.tml the . 9 cxpom‘nl stgmhc n
/o '_ ) / ';ovm load indici mon. oy "; [ R R
j o \ Table 1 5 Octal Cttde Conversmn S R L
A Do KT ‘ N P
.o : .‘ ! / . ‘/' ) ’ " B [ & . ) h ‘}t // )
“ C : o ey , o ) , Ty e ' P e J . 3 . ‘
CE e | /"BI!'S_\ T tbg | '(b7 bﬁ bg,‘.‘;’. by | b3 2 . by I Octal, . ,’/' RN L
RO A AR FASCUENN EE it Ry Code . S
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\ '3.57. PBQGRAMMING INFORMATIOH o i A Lo .
. / e 2. thn placed in Remote, the, 3438A re-
3-58. Usmg the 3438A Multlmeter on the HP IB. wnll be o qulre.s a trigger command betore a reading
édsner if t.le tollownm, thwc pozhts are rcmembervgd .. canbe vaken.

l’l Al tununon and hmge infotmation”” - 3. 1f the 3438A is addressed to talk, but is
mhvt be entered via thcl front p.mel Thcre T ‘not in Remote, it will take readirgs without

L | o.lc no .sotlwarc prot,,mmmmg Lommands. S R havmg to receive a trlgger comma: ad first,

1
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Figure 3-16. 9825MHP-EB Applicati‘on.
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< Model 3438A

\ )
i
T
\ Scction 1V |
\\ ’! “\\ !
. \ “\‘ ‘ o ' :' ) , ' ‘
\ \ Table 4-1. T/eSt Equipment Required.
\‘\ lnstr\\)munt Type H.m.;uifml Churacteristics ‘Recammended Model
\\ . ! : .
\ . \ AC Cattprator/High "Froguency 210 Hz 1o 100 kH/ ‘hp- J45A 746 A
v Voltage Amplitier Output: 10 mV 1o 1000V
\ | : Accuracy' (mild band): 1+ 0.1%
A T ! ‘
! DC Standurd Output: 1 rrI‘V to 1000 V -hp- 7408
\ ' \\ Accuracy . 0.02% '
\}\ “Meter Calit:rator Output: 1 A, ‘hp 69208
| : \ H
\ ! Accuracy: :’[ 0.1%
b , ,
;\ ‘ © Etectronic th)\un'.m' Frequency: 50 and 60 Hz. -h- BI00A/H302A
I ! Accuracy: 1 0.01%
\“\ j | ‘ \ ' '
\ Rasistor D()(:u(\i\‘i: Box 142,104, 1‘“)0 Q, 1 ke, 1002, 100 k2 General Radio
| : 4 and 1 M2 steps ' Mdl GR 1433 H
\\ “ i Accuacy: b 0.005% !
| | : ‘ : o
g Resistors j 1 0.02% . G.R. 1440-9601
! \\ 10820 0.014% G.R. 1430-9611 .
\\. Lo T kit 0.01% G.R; 1440-9631 \
. \ 10 kiLt 0.01% G.H. 14409641 |\
L Vo T 100 k2 L 0.01% G.R. 1440-9651
{\ ‘ SRE 1 Me2 b 0.01% G.R. 14409661
| 10 M2+ 0.1% 0698-8194
| ‘ 22 k42 v 1% 07571087
‘ \\ : \ ~
|
‘(
|
\
|




Model 3438A o | =

Section 1V

SECTION IV

INTR DUCTION

4- 2 ‘This  section of the manual explains  the
Pcr(. ormance Tests used to verify the spccnhcatmns listed
‘in Scctl()nl Table 1-1. A Performance Test Cardis at the
cnd of this section h)r recording the results of these tests,

4- 3 Test Equipment Reqmred
“4 4, lqmpmcrn rcquncd for the I’cnlorm.inu: Tests 18

listed in Table-4-1. Equipment that satisfics the critical
specifications given in the table may be substituted for a

-recommended ‘model. Test. oqmpmcnt set-ups are shown

for, cach I’cr(mmancc lcst \

'

4- 5 PERFORMANCE TF.:STS

4 6. lhc l’cllmm.mcc Tests will be dc‘suxbcd i lhc
h,llownu, sequence;

S
Vo .

1. DC \/ultmclu /\LUlth Icst

-~

b, AC Voltmeter /\ccu"riwy-'l'cst.
¢. DC /\mmcl'c'r Accuracy Test,

d AC /\mmctcl Au.umc lcst

()hmmctcx Auumw Test.

c .

—

. ACY Nmnml Modc Rejection |ut

e /\("V ('ommon Mode Rejection Test. .

f
4-7. Abbreviated Performance Tests. lach
Pertormance Test has an asseciate table that gives the
CNMultioeter and Lest uqmpmunl settings, and  the
SMultiméter display Tolerances, Withineach table, certain
tests are highlighted h\ bold type, These teats comprise
the Abbreviated Pertormance bests. The Abbreviated
Performance Fests should be used to verity arepair: The

Scomplete. Performanee fest is used toocertity the

K Mlllllmcm pc:lmm.mu

4- 8 DC Voltmetef Accuracy Test

ECAUTION{I

Io u\uul/um//)’« (/uumm 10 I/u \Iu//um ter
circuiory, the deinput v u/mm muw not e \uu/'
12004 («/( 4»/»« ak ac) O e

PERFORMANCE TESTS

4-9. A DC Standard is required for this test,

G

a. Set, the Multimeter to de volts and 20 mV range.
b. Allow the Multimeter to warm up for 15 minutes,

© ¢, Connect the DC Standard 1o the VQ and COM
terminals as slmwn in Figure 4-1.

’

y
. (l\ch\ all thc ranges llstckl in Table 4-2 for the toler-
.mccs m\hc.ntcd

~ Table 4-2. DC Voltmeter Accuracy Test.

DC Standord Multimaeter
Runge Output Display Limits
*200 nV 19V 19.8 10 20.2 mV
50V 49 8 10 50.3 mV
100V 2097 to - 100.3 1V
-~19.0V —189.6 to —-190.4 mV
2V TV 48010 191V
HOoV 499t Ho?2 V
+1.0V . 908 o 1.002 V
+19V ‘ 1.897 to 1.903 V
20V P10V 18910 1.91 V
+ b0V ) 4,99 10 Hh02 V
100V f)./98 to 10,02 V
t19.0V ' 1 18.97 to + 19.03 V
200 V - 10.0V 189100 191V
- 50.0 \& 49.910 !5(.)‘L2 \Y)
+100.0V 99.8 10 1002 V
+190.0V 189.7 10 190.3 V
1200 V ~190.0 V ~-189to0 -191 V
+500.0 V 499 1o LOZ2 V
o 1000.0 V 008 to 1002 V

NOTE Abbreviated Perform.mce Tests are in bold type.

*On the 200 mv Ronge o 10007 resistive divider s
used with the DC standard vutput voltage to
provide the necdeid aceuracy

4 10 AC Volimeter Accuracy Test.

4 II An AC ( ‘alibrator and High Voltage /\mplxhu will

be required for this test,

‘ . .
| 1ECAU!I'ON§

To u\uul/mm/»/« dunum 1o the Multimeter
cireuitry, the ac input yoltuge must notexees ol
600 Ve or 7 700, % (de + pedhoae).

] 1

ki

41




Section IV | i © . 7 Model 3438A
ol 1 DpC STANDARD .. MULTIMETER
N hp 740B ' _hp 3438A
L A h’ -
. Bt UH[IIJIHI (1] Hl]ll[_],.],]

=
<
s.——
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—

OUTPUT CABLE |© \ L
hp 10558 R S— .

------- et 1480 H oAk

1001 RESISTIVE DIVIDER

Ri |
10K G
CHi @ A o g\ ) . | ‘ ‘
l\l()l'l.“ T %ﬁﬁ( ' o LF 516G i DESCHIPTION HP PART NO. |
MAX NPT :&) 6 T Sy ‘ 10 ko m SWORE WOUND | Gl e
EORVININ * J R4 (R A ) [1005 0 1% WHRE WOUND | LB 64y
‘ ¢ 20K ‘ o 10§t 1“ WIHE WOUND 0B334
[T SRR W, Wp— COM H 200 TEN TURN POTE NI()NII TER 21003484

Figure 4-1. DC Voltmeter A.ccuracy Test.

Table 4-3. AC Voltmeter Accuracy Test.

L SCE the Multimeter to acV.
, ‘

o Reange AC Calibrator Test Multimeter
b, Conneet the AC Calibrator s shownn Frgure 4-2, . Output Frequency | Display Limits
¢, Check the ranges and frequencies listed i Table 4-3 200 mV. 2)3 m:// ,33 :z :3? :0 ggg T\\;
for the tolerances indicated on .\ll ranpes through 200 V. ‘ ‘ | 20 :::V ’ :0 ,k'{‘/ IU(: ':: 0 4 ;:':V
(0D Vomput), ' s g 50 MV 100 ke 48310518 mvV
[ | 60 MV 30H, | 49010510 mV
‘ WAR N'NG , H0 mvV _ 20 kHz 49,6 1o H0.5 MV |
| : I ‘ 100 mV 30 M/ 098.2 10 101.8 mV
, B o 100V 50 Hz. 96.4 to.100.6 mV
(v ('\'/I'(‘IH(" care  when ('/I(’('/\IH‘Lf the 100 mV 50 ke 07510 102.5mV |-
followimy ranges. Fxtablish all connections R RY, 30 He 186.9 10 193.2 mV | |
Dhejore trnineg on ihe high voltage souree, ) ‘ o ' ‘ .
When the tesis are completed, turn off=the 2V 2V 30 Ha- 19410206 mV
1.9V 100 kHz 862101939V

high voltage before disconnecting any cables Xy 20 ki 1 094 10 1.006 V
or test feads. .

‘ R ' 20V 2V : 30H 7] 1.4 102,06 V
d. To check the 12000V range amd the 190 Y mputto ' 2V b0 He 196 102,04V
the 200V ranee, conmect the Thph Voltage Amplifier to ‘ 2v 200 Hz 1.96.t0 2.04 V
. |‘|~'~P-"\| e S I"~'~l - 2v 10 kHz 1.96 10204 V'
the Multimeter amt ¢ u} tne tolerances mdweated. R, 20 ks 4.96 to H.0H V
. o . . : ' Y 50 ke 48310518V
Ch ) L | 19V 200 Hz 18.91 10 19,00 V
4-12. DC Ammeter Accuracy Test. ‘ 19V 10 kHz 18.81 10 19.09 V
o | . - o 19V 100 kHz 1862101939V .
kLY s test requires the use of a Im\w;f"wpply. a D 200 V 20V 20 khe 19.6 10 20.4 V
SStoedand and wopre \I\H)ll resistor histed o Fable - (part : 100V 60 Hz 19.4 10 100.6 V
' f ] . . s
A pumbers are givenin Fable d-Fora resistor decade box, | 190 v 30 Rz 186.9 10 193.2 V
e 1200V *200 V - 20 kHz 196 to 204 V
a. Convect the Multnneter .nnl test u|mp|mnt s “HO0 V 30 ko A90 to 511 V'
shown in Figure -3 , , - o 1000 V 0 kHe 994 to 1006 V
b, Connect the 10O kilohm :k0.0177 vesistor in the R A NOTE: Abbreviated Performance Tests are in bold typa.

yosition as shown, ' ‘ .. Use 746A Qutput, ‘
| _ ; , ,




(i

ool llu \Iullumtu Iumnnn o == mA and r::‘n‘n;:c
l() 200u A o ' ’

J- Cheek all the Multimeter ringes, using the values ol
R A and diftecentyal voltmeter uml.np shownin Fabled-
4.7 T he Multimieter display xlmuld IIl(llLdlL"\\/thll the
|Illlll\ p]n\ului

,

Table 4-4. DC Ammeter- Accuracy
Current : Ditterential lVIulnnwtm
Range |.eve! Ra vM H(wllnq Dl'.phw Limits
200 pA 10 uA 100 k82 1 L0000 V 9.81t010.2 u/\
‘ 50 uA £ 0.01% £5.0000 Vv 49,7 10 H0.4 uA
e 100 uA 10.000 VvV 99.E to 100.5 uA
2 mA amA |1k 40000V | 09810 102 imA
5 mA ¥ 0.01% 50000,V A97 10 504 mA
‘ 1T mA 1.0000 V .995 to 1.005 mA
20mA | TmA |1k 10000V | DB 10 1.02 mA
5mA +0.01%, 5.0000 V 4.97 106,08 A
10 mA 10.400 V 9.¢5 to 10,05’ mA
200 mA 1 k) mA 10 Q2 10000 v 9.8 to 10.2 vA
50 mA +0.01% L0000V 49.7 10 5.4 mA
100 mA 1.0000V | 99.5 to 100.5 mA
2000 mA 100 mA | 182 10000 V 97 to 103 mA
HOO mA L L 0.02% HO0DO Vv 495 to BOL mA
800 mA .80000 V 793 1o 807 mA

NOTE: Abbreviated Performance Tests are in bold typu;

Table 4-5. AC Ammeter Accuracy Test (200 u A Thru 20 mA Ranges).

Lo o ; . "",f"‘.‘.
Model 3438A S S Section 1V
S - | . AC CALIBRATOR It MULTIMETER )
0o hp T45A ~ hp 3438A -
C NN R R | RS N Vg 11 B ISR
‘ 5 DR (S R S S : o :
S I ‘ ? ) ! | LCODENT 0O oo P '
o( ) corrreer e e |} '
\ ) g trrir ey | ( ' -
S ' o 0) () (©) l
) 15’) ' | ()() )(F(lu . lL J_" .
u n [_ﬂ ‘ l‘ ' I| "" /
. i . ' |- T
a ' . 8 o | { o
SO N |
HIGH VOLTAGE AMPLIFIER
o hp 746A \\\\ . JREALS n»ﬁuem ' )
T B Flgure 4-2. AC Voltage Accuracy Test / o . "

l

4-14. AC Ammeter Accuracy Tesl

- lﬁ An o ANC _' .1I|h|.t(m dlltl \( /( nmn( \nmu an
lLk]llIl“(I for llnx test. B co r!, ‘

A, Lonneei lhv'u[unp'mm as shown lll Jape lnt'
uxm;' the decade resistor hox toseleetthe, vitlie ol Ry, Set
the Multimeted Iunumu SRR l'\m;zllu vilues of Ry
and AC Calibrator outputs shown lll( FabledS ohtek the
20000 AL 2 A and 20 mA Mulllmklu Fangees ot the
Im|mm|u hwml : R .

)

B

b, lo'c Ile\ ihe ’()() nw\ .nul ‘()I)()ln/\ riniges, it wall be
DUCESSBTY Ho st .m ac carrent souree, (nnnu! lln, ae
unlvm smnu to-the Maltimeter as shown'in I 1;1nu «l 5,

|l' LI\ the ’\Iulmm(u ’()() m: \ ad 2000 \ mmw\/“
|Hl llu mlu.mu\ listed in l.xl)lu &‘»

4-16. Ohmmeter Accuracy Test.

C-1TA puusmn resistive «lu.ulv box is mnuml Im thiis
test. Fhis lL\\\ll\L‘ decade shoald be calibrated tow il l) na
tolerance of 005

4. Set the Multimeter to the k€ function and the 2000 -
Fange. L | S
b, Connect the cquipment as siown i Figare $-6.

AG Calibrator AC Calibrator i Ra - Current Multimiter
Hange: |+ Our ot Level Froeguency Value’ T Level Display Limits
200 pA 202V 100 He 100 k2t . i!{. 0 A 1()4 10 20.6 uA ,
2 MA 20,02 V 100 He 100 kd2 & 1% 2mA | 19410 .206:mA
20 mA 2002 V 100 He 10 k&2 + 0.1%. 2 MA 1.94 10 2.06 mA o

)

-3




SectionlV . - | i | ‘Model 3438A
DC
DIFFERENTIAL
VOLTMETER
: " ‘ , hp 7408
. POWER SUPPLY . T T p ' ()J) - o ‘ l/ ,‘ ‘)
' hp 6294A { e e B L T
0 . .. : L ©
L. j](@ & MOLAND Q0OBa0nD | 05 00 o0 RS RS S BRI
{ |

® ©¢ ({

1

INPUT CABLE
: hp 110544

. ) (0)
TN
Lt ] . '

Figure 4-3. DC Ammeter Accuracy Test.

RERLEN AR 1%, U

AC ‘CALIBRATOR

hp 745A MULTIMETER
. hp 3438BA
not T b | 1>] ‘
Gf G o8 o G0 a
- - e
)t e OO g J]"W
Py T ¥
(0 ©) () ) t[) p
' . 5{‘/\’_ o R AN

Figure 4-4. AC Ammeter Accuracy Test (200 u A Thru 20 mA Ranges). "

CAL IBRATOR

AG/ZDG METER

MULTIME TER
hp 3438A

hp 69206

O .

ERY

! 1T BT
l——_———.’“‘[‘

)

)
E-“ |

B

]

OO0 DO j“" |

Sdbth B

Figure 4-5. AC Ammeter Accuracy Test
(200 mA and 2000 mA Ranges).

fabie 4-6. AC Ammeter Accuracy Test
(200 mA and 200 mA Ranges)

Range

AC Current
Source Qutput

Muttimeter
Display Limits

200 mA

2000 mA

20 mA
50 mA’
100 mA-

200 mA
500 mA .
1000 mA

19.4 to 20.5 mA
49.2 to 50,0 mA
08,7 10 101.3 A

194 to 206 mA
~ 490 to 510 A
984 to 1016 mA

B

Table 4-7. Ohmmeter Accuracy Test.

St‘um!gml Multimeter ,
Range Resistance Lo Display Limits
20 2 10 H0to 1,118
108 - L9.85 010,16 4
19 12 18.81 10 13.20 $2
200 $2 19 2 18.8 10 19.2 &2
50 §2 49.7 10 50.3 82
190 §2 189.4 10 190.6 L2
2 kS 190 2 188 16 102 ki,
1 ki 996 10 1.004 k2
1.9 k§2 1.894 10 1,906 k{2
20 k§2 1.9 kO 188 10 1.92 k&2
6 k2 497 10 H.03 k2
19 ki 18:94 to 19.06 k2
200 k§2 19 k&2 18.8 10 19.2 k&2
100 k2 L 99,6 10 100.4 k2
190 k2 189.4 10 190.6 k)2
2000 k§2 190 k2 188 to 192 k&2
500 k2 497 10 503 ke
1.9 MG 1894 101906 k2
20 My2 1.9 Mg 1.86 to 1.94 M
& M2 4,947 55,06 M2
10 MS2 9.90 to 10.10 M2

NOTE: Abbreviated Parformance Tests are in bold type.




Model 3438A

MULTIMETER
hp 3438A

] M — *RESIS TANGE
o I W DLCADE
’ ) i L . HOX
: OB NN J s
; _ .
PEKED RESISTORS, 1 2005 %%
MAY BE SUBSTITUTED, 34308 ank0.
MaE SHOKT LEADS.
L USE SHIELDED LEADS FOR
THE 2¢M AND 20M RANGE,
Figure 4-6. Ohms Accuracy Test. /
3 on .
¢, Set the resistive decade to zero ohms,
Cd Cheek all ranges histed in Table 4-7 lor the
tolerances imlicutul . /

/,

4-18. AC Normal-Mode Re;echon Test.

419, th purpose nI the testis to ver lly the .lhnht\' of the
| Multimeter to makeaccurate DC Voltage measurements
' in the presence to AC Voltage at power line frequencies.

Delinition: AC Normal-Mode Rejection s the ratio of
i the peak. normal-modce \()ll.l;.,L to the resultant errorin
‘ u.uhn;,

, NMRR mn)j

Interfering Voltage

[ Peak AC
20 Log g
Kt II.II)}’t nm l)( Voreading (i, peitk roll)_
4200 A AC ('ullln'ulur and Electronic Counter are,

required lor this test,

i Conaect thetest eqaipment as shown i Figure 1 1.
Do notconneet the Multimeter at this time,

h, L. ;m;m the Flectronic Counteras.a monitor, adjust
the AT Calibrator requencey to 60 Hz b 010 (Period -
I()()Sl) to 16083 us). : !

Il
e

Set the Multimeter funetion to deV (-~~.V) .nul
range to 200V, Short the Multimeter input and m,u IS

Section IV

AC
the

' d. Tatsconnet the short and  connect  the
Calibrator- to the Multimeter  input. - Adjust
Calibrator output to 7.07 V rms (10 'V peak),

¢. I'he Multimeter indication should not vary more
than 0,10 'V or 10 digits peak from theindication noted in
Step e, s verifies an AC Normal-Mode Rejection ol 40
dB. ' , 4

[. Repeat Steps e, d, .mdu for an AC Calibrator output
trequencey ol S50 Hz 0, l’ as monitored by the
lectronic Counter (l’unml = JOOKO to 20020 us).

) t

4-21. AC Common Mode Rejection Ratio -
CMRR. | o | ~
220 Phe purpose of this testis to verily theability ol the
Multitneter to miake accurate AC Voltage measurements
at power e frequencies applicd simultancouslyto the v
rand COM lvrminnls. : *

Delimtion: CMRR (dB) = ..

ol [KM\ AC lntulump \mlla;m]
0 lLo '
B0 Change in ACV readimg

423 An AC Calibrator and Flectronie Counter are

crequired tor this test,

a. Conncet the AC Calibrator to - the Celectronic
countar and adjust tor a frequencey ot S0 by o001
(19980 ps to 200020 us).

b, Set the NCCalibrator lm' :mwmtpul ,«)j‘ul()'\' |‘|n'\'..

i

e Ser HlL Mnillmctu to: lln ACY Iumlnmamlllw J \/

JI‘III)J Conneet a1 KB 10 gesistor between V- Ay
¢ ()M tedminals at, the Mulumclu front puncl" e

"(l. ¢ nnnul the \( (.xlihmlui hcl\\t('r‘i'llw Multimeter 'f' '
2 terminal (with the K resistor still in pl.m ) and

indication, . ;m\\u g mmlnd as \hm\n in b n;'nn 4N, ,,‘-1.‘; i
. remeeene oo P , \ - ' .
AG ( Al Ifltit\l’()H - I} Kl s ' c"',”j\" . ..\A‘ MULTIME H R .‘"l' s
. hp 745A e .,. ' hp 3840 o
i : S . [ lH TRONIC G )l R e e
. . ‘ ; g hp HS()()A v 3 \ a §"
T R TR (R TR TR T . iy it ‘ i '.5’{'| T
LI LT B A DT £ HI i o o |
| o : A e ' [|l|[]“[”] fnoonen J :
/ L . AN - ® () () () N
| . Sy f . !
d() (1 N b ).c,».,') 1 o gt . ,\ o
AURN AR N "1 o , , o i N
(=) . i Greemmlt, LR ' o {' :", i
Ll T B [ §EN = I / |
{ L kT ! "“;f :‘5 ~ A et I‘ - : ‘\"'4 ' v
‘ ‘ ‘ \?;)., .“ (1,'\ l‘ut.f. ! Jl i AT e i ! 1
. bive ! 7 "‘ I ) "_'ll. v
. ) ! anure 4- 7 AC Normal Modaxnejechon Test o -
' i ) o f "‘1 v
. ; v',l‘\: ‘” . , N ) A . 'vo
TR g ‘ o ; , Vs
' : ; y ! b ' e o
' ) v -.‘,' ‘ . " ¢ ' o .
‘ : "‘ ! . ‘,‘) ““!" "\l ‘ ..l"‘-' ] .t ,"‘.I ' '\:‘
s it o ! R N Ll : ——'ﬂ,




© Section IV : Model 3438A

AC CALIBRATOR MULTIMETER

hp 745A ' hp 3438A

s ' o : ELECTRONIC COUNTER TR

et - _ , , ‘ hp 5300A \ .
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Figure 4-8. AC Common-Mode Rejection Test.

¢. The reading on the Multimeter should not change
by more than 0.010 V or 10 digits from the reading noted
i Step ¢ in order to verity and AC Common-Mode
‘ © Rejection of 60 dB. ‘
, o
. Repeat Steps ¢and d with the frequeney adjusted to
60 Hz 1 01 (16,650 us to J6,.683 us). )

4r ()




Hewlett-Packard Model 3438A

Abbreviated Performance Test Card

Test Performed By

Multimeter ,
‘Scrial No.. ' ‘ ‘ Date
. Paragraph ~ Test/Input Test Limit Test Results
Number 3 :
4.8 DC Voltmeter Accuricy
200 mV Range/ 190 imV 189.6 to -190.4 mV
2 v Range/t 1.9 % 1.1897 10'1.903 V. _
20 V Range./ ' 19V . £18.9710 ! 19.03V ",
200 V Range/ 1 190V 189.7 10 190:3 V -
1200V Range/ 190 V 18910191V
4-10 AC Voluneter Ac(’:uru(:y
200 mV Range 20 mV, 30 Hz 19.4 t0 2006 mV
2 V Range/ 1.9V, 100 kH2 1.862 101939V
. 20°V Range/2 V, 200 Hs 1.96 t0 204 V
20 V Range/2 V, 10 kHz 1.96 10 2.04 V .
~20 V Range/19 V, 200 Hez 18.91 10 18.08'V :
20 V Range/ 19V, 10 kHz 18.91 t0 19.09 V /
20V h«'mguﬂ 9V, 100 kHe © 1862101939V
200 V Range/ 190V, 30 Hz ‘1;8/6'9 w1932V
120NV Range/ 200V, 20 kHe, 196 to 204V
412 DC Ammeter Accuracy
200 uA R(mgt.fﬂOOpA 99.5 to 100.5 uA
2 mA Rnngu/'l mA 995 to 1.005 mA
20 mA Ronge /10 mA 9.95 to 10.05 A
200 mA Range /100 mA 99.5 to 100.5 mA
2000 mA Range /800 mA 793 10 807 mA
416 Ohmmeter Accuracy _
‘ 20 1) Range 19 0 18.81 10 19.20 1
200 1 Range - 190 1 189.4 to 190.6 1)
2 k() Range "1.9 k) 1.894 1o 1.906 k1
20 k() Range 19 kO 1894 to 19.06 ki)
200 k) Range 150 ki 189.4 to 190.6 k{2
2000 ki) Range 19 MO | 1894 1o 1906 ki)
10 MO Range 10 M1 9.90 to 1010 MO




M'ultimc,tcr
Serial No.

J

Hewlett-Packard Model 3438A Multimeter

Performance Test Card

Test Performed By:

“Data

Paragraph
Number

Test

Test Limit »

Test Results

4-8

DC Voltmeter Accuracy
200 mV Rahge
M9 mV
150 MV
-100 mV
-190 mV

2 V R.’fmgu
A9V
5OV
Y
1.9V

20 V Riange
1.9V
ih VvV
10V

BELYY,

200 V Range
19V .
50 V.

b 100V
1190V

I?.()(‘.) V Range -
190 V
1Hh00 V
1000 v

119.8 10 20.2.mV

' 49.8 10 60.3 mV
99,7 10 -100.3 mV -
189.6 to 190.4 MV

'

18910 191V
-.499 10 - 502 V
998 10 1.002 V
1.897 10 1.903 V

18910 1.91V
4.9‘9 t0 502V
99.8 10 10.02V
118.97.10 119:03 V

18910191V
49,9 10 -50.2 V
99 8 to 100.2 V
189.7 to 190.3 'V

1890 191V
499 10 502 V
4986 to 1002V

410

. AC Voltmeter Accuracy

200 mV Range

20 mV 30 Hz

20V b0 Hz

20 mV 20 LHe
KO MV 160 kHz
50 mV 30 Hz

2450 mV Range

50 mV 20 kHz
100 imV 30 Hz

100 MV 50 He

100 mV 50 kHz
19V 30 Mz

19.4 t0 20.6 mV
19.6 1o 20.4 mV
19.6 10 20.4 mV
48.3 10 H1.8 mV
490 to B1.1 mV

49.6 to 50.5 mV
' 98.210101.8 mV
99.4 to 100.6 mV
97.5 10 102.5 mV
186.9 10 193.2 mV,




Pertormance Test Card (Cont’'d)

200 pA Range -
10 A

S hO A
100 A

2 mA Range
I mA
hmA
b

20 mA Range
I mA
b A
1O mA .

200 mA Rage
I()x mA
HO A
10O mA

2000 mA Range |
100 ‘m/\
HOO A
BOO mA

3.8 10 10.2uA
49 710 50.4 A
996 1o 100.» uA

S 098 to 102 mA
497 10 504 mA
99 10 1.00b mA

08 1] 02 mA
49710504 lnA
9.95 1o 10.04 mA

9.8 10 10.2 mA
497 to b0 4 mA
99.5 10.100D mA

9710 103 1mA
{IE)b to HObh mA
793 to 807 A

Paragraph Test Test Limit Test Results
Number o . ‘ ‘ ‘
4-10 AC Vaolimeter Accurécy {Cont'd)

2V Range ' .
2V 30 He 19410 206V .
19V 100 kHe 11.862 10 1.939 V

Y 20 kHs 99110 1.006 V

20V Range -
2V 30 Me 1.94 10 2.06 V
A 50 He 196 t0 2.04 V
2V 200 He 1.96 10 2.04 V
AV 10 kH/ 1.96 10 2.04 V
BV 207kH, 4.96 10 5.05 V
bV H0 kHz 48310518V
19V 200 He 18.91 10 19.09 V
1oV 10 kHe 18.91 10 19.09 V

"oy 100 kH/ 18.02 10 19.39 V

200V Rangu .

20V 20 kHz 19610204V
' OOV bOH; 19.4 t0 100.6 V

190 V 30 He 186 910 1932V .

1200 V Range A
IOV 20 kHe 196 to 204 V

H00 V 30 He 490t 511V
10OV 10 kHz 994 10 1006 V

412 NG Ammeter Accurocy




~ Performance Test Card (Cont'd)

Paragréph
Number

Test

Test Limit -

Test Results
Hast

414

AC Ammeter Accuracy
200 A Range
20 uA . 100 Hz

. 2 mA Range
2 mA 100 Hy

' ‘240 mA Range
2 mA 100 Hs

200 mA Range
20 mA 60 H/

bO MA 60 He .

100 mA 60 Hz

2000 mA Hange,
200 mA 60 Hz
500 A 60 Hz
1000 mA 60 Hez

19.4 10 20.6 uA
194 10 .206 mA

1.94 10 2.06 mA

19.4 10 20.6 mA

4921050 9 mA |
98.7 t0,101.3 mA

A

194 10 206 ImA
490 to H10 mA
984 10 1016 mA

416

Ohmimeter Accuracy
220 1) Range
10
10}
19 1

*200 2 Range
19 0
50 1
1901

"2 kO Range
© 190 0
1k
T1O kD

20 k() Range
1.9 k{2
5 k()
19 k0

200 k) -Range
19 k(2 '
100 k&) -
190 k&)

“2000 k) Kange
190 ki)
500 ki
1.9 MO

B0t 111 4
9.85 to 10,150
1881101920 0

18810192 ()
4.97 1wH0 3 4
1894 10 190 6 )

188 1o 102 ki)
996 10 1.004 ki)
18O 11 206 ki

1.88 10 1.92 k(2
4.97 (0 5.03 kil
18.94 10 19.06 k(2

18 to 19.2 ki

a9 ¢ 10 100.4 ki
189.4 to 190 6 ki)

188 10 192 kil
497 10 503 k

© 1894 10 1906 ki) |

*Subtract lead resistance.




Performance Test Card (Cont'd)

Paragraph - } . o
Test Test Limits Test Hesulty
Number \
4-16,' Ohmmeter Accuracy (Cont’d) ‘
*20 M(}) Ranye
. 1.9 MO 1.86 to 1.94 M)
: b M) 4.94 10 5 06 M
10 MQ 19.90 to 10,10 MY,
418 o AC Normal-Mode Rejection 4048 ‘
| ' | P
4-21 AC Common-Mode Rejection ~ tj()]"(fB K

"Use shielded test leads.

RN
o
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e

“WARNING

Maintenance described herein is performed

‘with power supplied to the instrument, and pro-

tective covers removed. Such maintenance
should be performed only by service-trained
personnel who are aware of the hazards in-
volved (for example, fire and electrical shock).
Where maintenance can be performed without
power applied, the po wer should be removed.

i







Section V

\

5-0

pment

|

_, ~Table5-1. Test Equ

s

,,}'

Required.

1

Cnstrument Type

Required Ch.’n'«'u:tm'm\\{:e;

Recommended Modoel

Digital Vol t!Ohmmeter

AC Calibratoy

NC Sundd

Electronic Counten

‘Resistor' Decade Box

ne ‘\/()H;'.-: 1V, 10 Vand 1()0\\1 range

I‘nbut Resistance: 10 ML
Ohmss 20 kL2
Accumacy: * 0.07% | \

\
Frequency: 20 Hz 1o 100 kM x
Output. T mV to 100 V
Accuracy (rnd band): 0 0.1%

A(tt:lll‘.‘l(iy s 0.04% \\

S Output: TmV 10 1000V

Accuracy: + 0.02%
Frequency. 50 and 60 Hy
Accuracy: t 0.01%

142, 10 0, 10000, 1 ke, 10 ke, 100
and 1T ML steps
Accanacy:  0.005%

/// i

‘hp- 3465A Multimeter

hp- 145A

‘hp- 7408
hp- HBIDOA/G302A

L) General Radio
Mdl GR 1433-H




Model 3438A

SECTION V

Scction \%

i ‘ADJusTMENT PROCEDURES

5- lNTRODUCTION

1 hls sulmn nl thc nmmml contains Pre- Adjustment
.md /\dulsmwnl I’mwduw

3 EQUIPMENT REQUIRED

5-4. The lest qulpmun wqum ' Ior thcsc /‘ulluslmcnt
I’mu Wdures is listed in Table 5-1. k. qmp'w nt that satisfics
the Lll(lLdI sp(’(lflt..ltl()n\ given in the table. Smay he
suhslnulul For v’ recainme mlul model. :

5 5 ADJU‘ TMENT INTERVAL

5() /\dnn(mcm I’lmuluws shnuld be performed at
feast once every, w.n ln chsure proper calibration of the
Mullunclu

M WARNING.

L

These Adiustment Procedures are for use by
qualificd perseanel onlyv. To avoid electrical
shock, do not perform any servicing other
than — thar - contained —in the operating
instructions or Perfornance Tests unless you
are qualified 10 do so.

gcmwlon;

Wear clean colton ,l,"/l)‘f\jt'.\' when working on
the circuit hoards orswirches. Contanmination
of tingerprints on high IHI,N dance points will
degrade the perforiiance \u/ the instrionent.
Nrvlon gloves should not /(’ worn due to the
opossibility of  static charge buildup,

YVYYYYYYY VY

, IECLAUIION}\

The hybrid circuits in the \Iu/rum rer may be
perianently damaged by static discharse
from a hand or tool when the Multimeter i
disassenmbled. The procedures bedow must be
Jollowed 10 prevent possible\ dumage.

I Ground the hand while dmnm mbling
and working on the Multimerer, (u*ullu tive
weisthbands (~hp- Part -No. 00970)- ()/‘*()()) are

avaitable for this purpose, S
- ) ‘\\u'

2 Auach the Multimeter COM [er umu/ ,
o earth. ground. Touch all 100ls 1o ul/l/l
grotind 1o remove static (/mn: 'y he /UH ll\lHL{
‘them on the Multime rer. '

\
\

3. Usea .sju/(/urin,x: iron w;’//i agrounded tip,

" o . \ 5

J

5-10.

5 7. PRE- ADJUSTMENT PROCEDURES
5-8. Dlsassembly In.,tructlons
a. Disconnect the Multimeter

l’nwcr Cord.

b, KRemove two top cover fastening serews (back

pancl) and removetop cover,

¢. Remove five /U shncld muunhng screws (back
pancl).. This will allow” the A3 PC and shield assembly

~(HP-1B) to shide forvined % of an inch,

“d. Disconnect WS from the A3 PC assembly. WSisa

~preen’ yellow, orange, red, brown cable connecting Adtor
A2 (dlspl.n\)

¢. Remove ¢ the A3 PC and shicld aswmhl\/ by shiding
the assembly forward and upward. With the Multimeter
front pancl lacing you, place, the A3 PC and shicld
assembly to the right side of the Multimeter,

f. Re-conneet WS o the A3 PC assembly.

s All adjustments can be nmdu without removing the

mternal A thL‘l(l

5-9. Teqt Ponnt and Ad;ustment Locations..

I'nl(l‘nul ;md refer to Figure 5-4, /\d|uxlmcnt
Locator. for the remainder of this procedure. The
Adjustment Locator shows jest Points, Fest Jumpers,
Adjustment and Connector-locations,

NOTE

wp for 1S
Sdjustment

The Multimerer should warm
minites before performing the
/’I'(H'l,'(/ll"(‘.

5-11. ADJUSTMENT PROCEDURE.

5-12. /\d_iustmcm.s SImuld be made in the toliowing
sequences:

OL
Ol

@ 10 kH/ Clock Frequency Adjustment (R9).

b7V I’nwcr Supply Adjuestment (R417). .

|7:5 ”;ILl\ Gate Bias \d]ll\l'mnt (R(){H)

@ /\( Zero /\dyust'ncnt (R203).
@ 200 Rungc ’Zcr‘b Adju_slmcnt (RHID).

51




- Section 'V
DC ,)G'ain Adi_ustmem (R403).

OHMS Gain Adjustment (R119)

AC Gain Adjustment (R123).

20 V ac Range, 20 kH7 Ac’yustment (RIO2)

2Vac Rdnge 20 kHI Ad]ustmem (R} I())

e@@@é@

20 v ac Range 100 kHz Adjustment (CIO9).

5-13. @A +7 V Power Supply Adjustment
(n417 c

PldLL de l)VM probe tlp on thc + 7V test pad or }
md of! ( 407, !

/

b.. /\diust R417 for a de DVM reading of +7 +0.01
volts (6.99 to 7.01 volts)

¢. Check the power supply voltagcs listed in Table 5- 2
- to verify the tolerances indicated.

Table 5-2. Power Supply Voltage Checks.

Fawer Supply Voltage Tolerances
YA ‘ 6.9t 7.1 V.
-2V (V 5UB) 1910 2.1V

P 6.5V DISP) 61810 6.83 V

t9VI(VD) 85510945V

5V (Ve 4.75 to b.25V
- 5-14,(1)B U725 Back Gate Blas Adjustment
(R603). | R

(onnrct a de I)q,nal Voltmuu (DVM) to lM‘/Il )
(/\3 PC assembly).

b, Adjust R60Y for a de DVM seading cqual to the
voltage stamped on A3UT2S.

NOTE

ASU725 will be
SV ode

The \u/rmu' stamped on:
nu/un the limits of 2V de 1o

Model 3438/\ H

5-15. (2) Clock Freguency Adjustment (R9).

a. Connect a 10 M (10:1 divider) oscilloscope probe
from the S300A/5302A frequency counter lnput to JM2
on the Multimeter Al PC asscmbly

. b. /\dpusl RY for a trt.qucncy counter rt.adlng of 998() -
H/ to 10020 Hz (10 kHz .t 2‘/(,)

5-16. (3) AC Zero Admstmem (R203).
~i. Set the Multimeter to ac V, 20 V riangc.
h. Connect a short across the V/i! to COM tcrn'linul.ﬁ;.

c. Ad]USl R203 for a Multlmetcr dlsplay readmg of

0.00 V.

5-17. @ 20 Ohms Zero Adjustment (n 111).
4. Set the Multimeter to ac V 200 V range. |

b, Conneet a short across the Vi) to(‘()M termnals,
NOTE

Use a low resistance short comprised of heavy
copper wire soldered across a double hanana
connector, '

c. Adjust R111 for a Multimeter dlsplay readmg of
00.0 ohms.

5-18. (3) DC Gain Adjustment (R403).

a. Sct the Multimeter to de V, 20V range,
b, Sct the 740B de standard as follows:
! Function ' Std

Range 10V ‘
()nmu( \'nlmgc 19.000 (V) -

¢. Connect the 740B output to th Mulumuu inputas
shown in Figure 5-1.

‘d. Adjust R403 for a Multimeter displuy reading of
19.00 V.

DC STANDARD
hp 7408

POOSE G G 0 o

)

TR

() T

OUTPUT CABLE
. hp HO55H (ObAOH ] e

MULTIMETER
hp 3438A

L |Illlllllllll]l] o

300 B Abh?

Figure 5-1. DC Gain Adjustment.




Model 3438A o o

5-19. (¥) Ohms Gain Adjustment (R119).

“a. Set the Muitimeter lo k), 20 k{) range.

b Set the GR 1433H l)ccadt Rt.slstor to 19 k(l and

connect it across thc V/( to COM terminals,

¢. Adjust R119 for a Multlmucr display reading of

19.00 k(2.

5-20. (7) AC Gain Adjustment (R123).

a. Set the Multimeter toac V, 20V range.

-

b. Set the 745A AC Calibrator as follows:

Freguency 200 Hz -
Voltage range’ VIV
Output voltage 19.0000 V (ac)

¢. Connect the 745A to the Multimeter as shown in
Figure 5-2.

d. Adlusl R 123 for a Multimeter display reading of
19.00 V. ‘

5-21. (8) 20 V Range, 20 kHz Adjustment
(R102). |

a. Set the Multimeter to ac 'V, 20 V range.

b. Set the 745A AC Calibrator as follows:
Frequency 20 kHz

Voltage range . 100 V
Output voltage 19.0000 V (ac)

5-22. (%) 2V Range, 20kHz Adjustment (R110).

© Section' V

o (unnut the 745/\ to the ‘Multimeter as shnwn in

' |IL.,UIC 5-2.

d. Adjust R102 for a Multimeter display. u.ulm;, of
19.00 V.

f. Sct the 745A AC Calibrator as tollows:

Frequencey | 20 kHz
Voltage range 10V
Output voltage ~ 1.90000 V (ac)

b. Set the Multimeter to ac V, 2 V range.

¢. Conneet the 745A o the Multimeter as shown in h
‘I"igurc 5-2.

d. /\d|ust R110 for a Mulllmetcr dnsplay rcadmg of
1.900 V. .

5-23. (10) 20 V ac Range, 100 kHz Adjustrnent
(C109). o | |
i, Sgt the Multimeter to ac 'V, 20 V range.

h. Sct the 745A AC Calibritor as follows:
Frequency 100 kHz /
Voltage range 100V, . |
Output voltage 19.{(4 ;()() V (ac) .
¢. Connect the 745A to the Multimeter as sl"‘own in
Figure 5-2. /

d. /\d;usl ¢ I()‘) mr a Multimeter display rc.uhng of
19.00 V. [

MULTIMETER
' PP 343BA

nnanue gooononn o J

e it O ||

$ Lo ’Yr"
L . RYOE g RN "

| , @ ® <-J®T j J
R i~ -k

AC CALIBRATOR
hp 745A : ’

0w n h.' 0w o
SHON I I -

1 Y T R (A Y

T

345 B 4619 /

Figur§ 5-2. AC Gain Adjustment. | o /
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5-20. POWER REQU'REMENT Moblnc S
TIONINSTRUCTIONS. . 0. . | S

There arc four lecrcnt line volla;,c u)nh@,uratmns " C

5-25. .
To change ling voltage

avmlablc for. (hc Mulumctc

: "rmquncmcms, arrange. rcsmqrs R421 throu;,h R425 to
.\Lu)mndatc the dcsuui line voltageas sh()wmnl q,urcb 3.
' o o . ’ ! AT ORI , W
q o . N .“':/ ve ) NOTE . . ’,:».,;; " “‘ :_r ,
. 3 \ . ot ) l,‘.’}"z-. -.".\‘ o ) . "I' ;
- ‘ o /um/gu ;\hm/) e w/mlrulu/ for l/n' T ' - |
‘ ' CA ’uim; o w\lm\ (RA21- R4 "5) _ e A o L S
/, ».-".'.', RARR & L ":_‘{\ ! l’
. ,« | \ | &
. - L , \ )
' . 'NLINF CONNECTIONS : ‘
N Y- ‘,‘o MO 0 .0 OMAL, 0 K s
\ oMo U oo ' B : ‘
86~106 ~V 190233 ~V. . -
OCAANO o\\ o YV ©: "0 . C
0AMMVO " 6‘ ) 'o}j"l,“j' o oAV | ;
o\ANVO : o o § o
[ . y .-"’ ;‘ s :
- 104-127 ’j'V '208-250 ‘“-'.V e N
'RESISTORS ARE LOCATED PR
NE AR NRELEPTACLE IR :
:‘ _ }‘))
Figlre 5-3. Line Voltage Conhgumtlona., i SR
K N
/
4

5.4




@ AC GAIN AD..

20 V ac

ot e

et At

100 ks ==
Al)

 (3) Ac zERO ADJ =

20 1

(10

4

2V ,
9 ) HI FREQ
ADJ

20V

(8) HI FREQ~—prm

ADJ

: s'n R kE
* ﬂ’rl"h

RN

c(um ) ur( 19 ,,,,(,,) -

byt e

el %o
e G400

RWH KN

N el

¢ ‘ 'I"’r ""

.._‘.:’. ‘v;.‘; . o . )
CiA -

K A K 1 '
Rl . ‘
13N - K 3

R e

S . RTINS |
o ) R,
¢ [t e '

% o |

h i y .
O]
’ !
v ¢
; )
\
b,
Yoo
o '
A
" P
‘,\‘/
! r
. ).

i
4
Yan

N% : B
e AN Aps(E)

10 kHz
(1 OCK ADJ,

e

ll1
')

“yras

A

'L

» g

0!( o

o RIQ
i TR
ma} ...,.,H,,W,
LR )

| | m'.z-.. - TEST PADS
~-(F,'l'llﬁ)') . )
C |1 2 3 a4 b5 6 1 8 9 10
TV SRR o - o o o o 6 0o @ & @ @
T SRS e - Y FNB MRE .| MRD RD. |
0 Flevred |0 A S )'Lﬂ.. ‘ [ v . .
Vi R e H’ﬂ EN COMP (1) |
6.5 g g'\ “: e I';. ‘ ' S “... e b ] .
(&) S FNA FNG MRE DIG NC
, e et | GND
T | R
TN R | e
) V/ i : : “}, g . _ ' . ‘
= ' n.ﬁ ‘ Loe {5 4] wn {[om]] o g Gid |l S -
il b pagaisd da Tesdrpesd Dyrrggard Gimnd bk Linandd b ssnnd PN
S L A W"(“‘u 0w W MO
MARA 0 - ‘ , R
Al '
03438-0650!
7 ; ‘
! L ! ’
"'I o ) : ' ) . ‘ »
', ' . ! o . ) ‘ .

PROBE)

/f

~~ OHM GAIN ADJ
(2 REF)

{/i';ﬁv AD.I@ A

Juse 10 Mo 2

N
0 o
i
‘, W .
A '»‘.,' 4 .
Y]
s ", S
Wb
fd _ e
N i
v
" ’
[ A
o i
! ¥
. D
§
’
2 J
ot
W)
N Ll
AN o
i i o W
Ve ' . )
] Y !
[ E
'}l N i) .

VervererITrTIvITIVIT

9V

O @B Vi ADJ

SAYHA B D

oy

[

LA IR R A I

O ADDRE!

[ wm
190 g
59 #n]
©ra
Lrd
ol
[(let M)

WL
£33 |anr

At

AL
Aha

AGS
ALe

AS)

03433-66503

Figuie 5-4,

Adjustiment Tocator.

5.5/5-0




. " |
o » (
. " .
. l |
/ ) s
5 | 4
t
‘ | / , |
' /
/
o
| .
. | I ‘
’ l I I | | . s '
¢ | |
\
[
'
| '
'
| v ‘ l
- ‘ ‘t
. ' | .
, o
' .
. ' | ‘
)
\
| | n
'
. | |
; | |
"
) . ‘
. | | ‘
N I
. . ‘
v 4 '
‘ \
! ly
P '
/ .
' ' Y ‘
. | ‘ '
\ ‘ | |
, P ) . teee | :
| .
| | !
), | ‘
! l. | "
! | I ' ’
, .
1, . . v . ‘ . |
B ’ v \
: v ‘ l ( \ . .
. ‘ ’ /
II l . ) - . .
: 1 . . | | ‘\‘
. s | I ' \ .
k. | v ‘4
. . | | ’ I '
. ‘ .
. ' l‘ ‘ ’ ‘
| ' l o J
‘
. . “ | |
l . | [ |
| ' | L2 i
} - . / ’ ,
’( ‘ ‘ ’ ’ . . ' g
; . v ' I \ ‘ .
: ’ / ‘
’ y ‘ )
/e | | ’ ‘ ‘
S v ’
N v | | | |
| .
'
\ .
. o D V ‘
. ' ’
. .
' " | . A
‘




Model 3d438A ' R L Section VI

SECTION VI o
. 'REPLACEABLE PARTS

6-1. INTRODUCTION. . . 66. NON-LISTED PARTS.

T o L ‘ y 6.7, To obtain a pat that is not listed. include:
6-2. This section contains information for ordering replace-

ment parts. Table 6-3 fists parts incalphameric order oF theiy i Instrument-modelnamber.,
reference designators and indicates the description, -hp- b hstriment serial number.
Part Number ol each part, topether with any applicable ¢ Deseription of the part.

notes, aed provides the Tollowing: ‘ d. Punction and location of the part.
(. Total quantity used in the istrument (Qty column).

The total quantity of o part is piven the fist time the part

namber appears. oo '

6-8. PARTS CHANGES.

6-9. Components which Tave been clianged meso marked
by one of three symbols g A0A with o ferter subseript,

‘ o : care Ay cor Awith o number subseriptoep A, A QA with
. Typleal mamutactarer of the part s o fivedipit code. no subseript indicates the component listed is the preferred
(See Tabie 6-2 for Hist of nmlacturers.) replacement Tor an carlior component. A A with a letier
subsceript indicates a chimge whichris explamed i a note
the bottom of the page. A X with o number subscript
A . v , dndicates  the related, change s discussed in hackdating,
their respective 2i\:§L‘IlI]1|IL‘§.‘(vt'llk.‘lill miscellimeons parts are (Section Vlll)l. The number of the subseript indicates the
histed at the conelusion o Table 0-3. cnumber ol the chanpe i backdating which should be

6-4. ORDERING INFOBMATION. : referred to,

by Deseription of the part, (Seeddist o abbreviations i
Table 6-1.)

d. Manutacturer’s part nomber,

O-3. Miscellancous parts are Disted i Table 623 todowing

GO-5.To obtain replacement parts, addiess crder oringuiry 6-10. PR_O?BI,ETARY PARTS.

to vour local Hewleri-Packird Ticld Office. (See Appendin

A Tor dist ol oftice Tocations.) Tdentily parts by their G-T1, Ttems varked by o dagper (1) in the reference
Hewlet-Packard part numbers. hiclude instrimment model designatonr colunm are available only for repain and serviee
and serial numbers., ol Hewlet-Packard instivments., i

| Table 6-1. Standard Abbreviations.

ABBREVIATIONS

Ay ailvin H2 hertz Leyeiets) o wecand) NPO negative positive zero sk

Y } alumigim ' ‘ . : Cenro wemptature coethomnt)  SPD0 ' wingle pole double throw
A ) ampereds) 4D agde thameter L panowecondinl 10 P weconds GRS s pole sngle throw
Au . ol g ) wnpregineted 0 s seprgtarinty 1eplacrable '

, ' ‘ mod . ICaneii ent . Ta tantidum
e Capat oo o Conadanonted) 4L ohmis 10 ' tempetatuie cortticent
vt [RUNMIIL obrt order by dest niption itk Tt deawatle
cort ' voethy o kLY Kdolmis) 10 o 0D autade tiameter oy Topyle
Con ) comunnn kit . Wlaher s 10t Yhen tol s toleram e
U cotnpating ) ' h |n'.|k T LTI
conn’ ! connection | . o wihn i A ' prcummpere(al 15Th s ton

. hn it taper 0 /s' foprmtd Crcunt : .
dep depositet oy ' Hogatutbnu tapet - pl a o pwolwad{d 10 " lirady v | vilt{s)
[RINBR] ' doubbanute double thiow ’ v / proak anverae voltae  vaew < dlernatig current workatg voltee
[RIL Houtle pole aogle thiges | mi mathamperet) 10 ampen, o ; ' part ot v ) varnihle
) e, ol Hrttihee, pos ,"' postion{sh - vikew chte Coutrent win kg voltawp:
elect . el odyre o MY ~ imguhinds) OO Ghing poly . polystyrene:
oo o . et apralatigd et Him ' metal hiten pot putentiometr W ! K wa t{s)
vinde mgnata e - pp Pk toprak w! 7 with
f . farwml(n) DN authser o’ ppm party per nilhon wiy wot Ko iy At voltage
it . Dreked elbee Y o iy . ountg e e ion (tempetalure coptlent, wlo ' ' withuut
(T . . fivd MV oathvalt(sl 10 ! ol long e stabnliny amit/on toletance) ww . . . witewound
) it e rodaradisg . ‘ : | : .
QoA ' ol ey f tncroneeond () 14 | Tesstor . ) ,
NI - raherte 10 P e v maorove (s 100 et thenhim t
o . . gl Mylar (i) i LoD Iean W * optiennng volue st td ot fan tory
o T ) e } St . " ootaty averane value shown faasrt may e onetted)
gt o na . : panoampere(a) 140 4l A 5 , (TT R PO TY R IR KT SR T YA TN T T
: N ' nonalby closed e wletug, . il tech o s id typwe
i ‘ ‘ [N henty i) e : . oo ' ' it tian(s) _ .
Hy ' mmcury NO " L notenatly apeny ' o ' algen ] (H) Dupont de demmr,

' ' B DESIGNATORS ' , j '

A : : asseinbly ' filr O v annetor 15/ . teriaal stp
NI it HEE - ) Pty U ) Hansastor dhinke ] Mot
wo : hatlery 1 : witegratint et W . testor -V wat i b enn bulls photgeelt et

! . vapaitor ) Lk I Cotheraustot - W +able

) G ) thoue 1+ K p Celay N . waitch X T
(DI . delay fine 0, mdi tor | : tanstorme LRI Lnpholde
[ : limp M [l n . ) vl boaed Xt fosarhilden

t N s electonie pant - MP awchana el pat - 1C : thetmogcouple Y syt
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Section VI

Tab.le 6-2. Code List of Manufacturers.
. . \

Mir.,

“No. Manufacturer Name Address

0000 Invalid Supplier Code _ ! -
0107D | Holsworthy Electronics LTD Holsworthy Engl, ND
0160G | Allen-Bradiey Co Milwiukee, Wi
'0169H | Texas Instr. Inc. Semicond. Cmpnt, Div, Dallas, TX |

0185D | RCL Electronics Inc ' Manchester, NH
03888 K DI Pyrofilm Corp. Whippany, NJ
0203G | Matorola Semiconductor Products Phoenix, AZ
02178 | Airco Speer Elek Div Air Rden Co Nogales, AZ
0223G | Fairchild Semiconductor Div Mountain View, CA
0236F | Airco Electronics Brudford, PA
0248C | CTS Keene inc Paso Robles, CA
0271C | General Instr Corp Semicond Prod Gp Wicksville, NY
16428 Beiden Corp Richmond, IN °
02914 Signetics Corp Sunnywole, CA
0299E | Mepco/Electra Corp Mineral Wells, TX
0329B | Corning Glass Works (Bradford) Bradford, PA '
0340F Nationa! Semiconductor Corp o] Sonta Clara, CA
28480 | HP Div 00 Corporite Palo Alto, CA'
0379D | Advanced Micro Devices Inc Sunnyvale, CA
04204 Sprague Electric Co North Adams, MA
72136 Electro'Motive Corp Sub t=C Willimontic, CT
73138 .| Beckman Instruments In¢ Helipot Div Fullerton, CA
74970 | Johnson EF Co ~Waseca, MN

0552D | Dale Electronics Inc Columbus, NE
05761 Sewitctro Corp Mu‘murol‘wck, NY

Model 3438A
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Table 6-3. Replaceable Parts

Section V]

Reference HP Part | L. - Mfr
N o Qt Description Mfr Part Number
Designation Number | —'Y . P Code ‘
At 04318 60h11 PC ASOEMBLY, MAIN PLI'LIY 044318 Ghb 1
AMc 015020032 u CAPACITORFND ,08UP +e20% 1HVDC CER 04204 coplatoasiosnsis
Ac2 Y 0160w23NL ! CAPACITONRPXD 120PF se8% %00V0C 28480 01802384
ALcs 0160e037A 1 CAPACITONFND 27PF se%X 900VDC 20400 014000378
A1CY9 01800034 1 CAPACITONEXD S000PF #100=0% SUOVDC CER Y11 019000(4
Agcio00 014000012 CAPACITORWPXD ,01UF +220% 1KVOC CER 04200 | coa3AlgRII0IMAIE
Arctol 015020012 ‘ CAPACITORe?XD ,01UF +=20% [NVOC CER 06204 COp3ALORJIOIMEIA
Ajci02 0160wld1® 1 CAPACITORSEXD Duif - +=3% S00VOCe12%4ed0 28480 01a0mAuLS
ALC0Y 0160=0336 CAPACITON@PXD L00PF +el¥ 300VOC MICAOCY0 | ROUGO 014040338
ACI0Uw 0100=0234 1 CAPACITORRPND %00PF sc1X 300VOC MICAO*TO 72136 DMy 8 /801R0300WVIC
A1C) 0% 01600330 2 CAPACITORRPND 10OPF ss1¥ JOOVOC MICAOST0 28480 otquOSSt
AMCI0d 01802197 ] CAPACITORRFXD 10PF +u8% J0OVDC / 284080 ol¢:-lt¢7
Mci1o? 01602019} 1 CAPACITORSPND 1000PF a=iox 100VDC POLYE 0430J 29210292
AtC108 01403847 \ (] CAPACITORWPXD ,01UF ¢100-0X% S0VDC CER 20UB0 01//0e3847 '
4Y L 01210451 .| CAPACITORGY TRMRWAIR 1,7aiiMF RS0V 74970 xa/-oxom-oos
Arctto 0160=2L97 CAPACITOR=FXND 10PF +e8% 3J00VDE 28480 0hp0-ll’7
MeCti 01L0w0lUY Vo CAPACITORPYND 2APF +»8% S00vDC 72136 0H1!CIIOJ0!OOWV1CI
Atciia 0180=0300 L R | CAPACITOR=FXND H4,TUPes;(. 33VDC TA [T I 1!‘0u7lxnvw
ALCtLS 0180=0:30 \ CAPACITORWAXD &,7Ures)):, 38V0C TA 0udon gw DUTEX10AY
MCIL4 0180=029 AL ] CAPACITORSEND jUFew)0X 3ISYDC TA o4R0J 1%gb|05!00)55!
Ac119 01800044 ‘4 | CAPACITORWPND %,4PF +e8% 300VDC TI DIOX ~ | ORIGF M.! JM
CAst1te N180=0004 \ CAPACITORRPND S,6PF +o8% $00V0C TI DION cazer TYRE JM
Ac1tY 0160e2847 CAPACITORWPXD ,D3UP +100s0% SOVDC CEN 20480 too.Sluy
. M3G10 0360=3847 CAPACITORSPXD ,0LUF ¢300=0% B0VDC CER 28480 oi.o-louv
ACILY ] 01800291 CAPACITONP XD tUFes)ON 3ISVOC TA 040y 199D108X0039A2
MELRO P 0100aC116 1 | CAPACTITOA=PND 6,8UFeniOXN JIVOC TA ouR0J 1990639%903982 v
‘Mo 01800012 \CnPAc:Ton-Pnu JOLUF ewd0X a«vvc cen ouaod CopdALOaJ103M838
ALCR02 013000160 1 CAPACITORPED ,JUF +wi0oX F00V0C POLYE 0upoy LTI I
ALCRO3 01800044 CAPACITONSFXD 5, 4PF +e8% S00V.C TI DIOX 0a38F | YRR JM
“AICR04 01300044 COPACITONSPAD 8,4PF +e3¥ 300VDC T DION 02)eF Tvpﬂ JM
Arc209 0170=0038 t CAPACITORSF XD .alur +=)0% 200V0C POLYE FLTL L] 0170=0030
A1€000 016002089 | c;&wcrrun-w:o 20LUF +80wE0X 100yDC CER 20480 014003098 /
T 0180e263) 1 | CAPACITOR®AD 4TOUP+YYwi0x 16VOC AL 040y 800DU4THO180PT /
ALCUOR © 0 00w3BLT CAPARITORPAD ,08UP 0100+0% %0YDC CER 20480 014030847 ,
ALCHOD 01003638 ] CAPACITORWIND FR0UP+TI=10% BISVDC AL LT B 8000237THOYSDP?
S AYCU0U 01603847 CAPACYTORWPND ,01UF »100=0% S0VDC CER . 20480 01403847
Neuoy 01802638 . CAPACITORPXND 220UF+7Sw»30% 3SYDC AL 0NRIJ sgghadTHoIsORY
ACHOS Nl140e0198 1 PAPACITOR®EXD R00PF +e8% 30QVDC MICA 1 1% 1) oM;!rIO%JOJOOWVlC'
AMCu0Y, 0180=0291 ’ CAPACITONSPXD 1UPeei0f 3SVOS TA 04204 180D108%8038A2
ALuos 01600362 1 CAPACITONSEND B10°P ¢e3X% JOOVOC MICANCT0 28480 0140w0dOR :
Agcuoe \ 0180020} . CAPACITON=PXD tUPsetiON 38VDC TA (LY.L 1900100903942
Agcore 01800828 ? CAPACITONWPXND R2UFswi0f 18VOC YA 04204 1802204901802 ¥J
AJCRY \ 19010040 19 DYODE-OWLYCHING 30V SOMA NS oomss 20480 199120040
AfCR100 0 0096 % Dy0DEePW BRDG ROOV §,0A JHARD 1900 GRYG
. kicALoY 19010376 2 NLQDEGEN PRP 39V SOMA DO? FITLE] 199120378
ALCRL0R 19010376 DIOOF=QEN PRP® 38y %OMA DQe? 28480 19010370
Atcmiol 1901w0040 DIONE-BWITCHING 30V S0MA BNS DO0}% B LTT]) 19410040
MCRLOY 19010040 ‘D10DE=8WITCHING 30y SOMA aNB DOw3S 20480 1901=0Q40
Alcmyo8 19010029 13 DIODE=PWR RECY 400y 730MA DO=3% oRT1c MB YO
ALcRAO0T 19010040 DI0DU=BWITCHING 30V SOMA. RN DGu3S 28480 1901=0040
ALCRt08 19020934 t DIODE=INR 10V 9% oo-xs PCBiW TCwe,00% 20480 190de0854
ALCALo . 19010938 2 oxno!-uchVTNV FLITL 190:=0%39
AtCRLY) ! 1901 »033" 0XCOZBCHOTTHY 28480 | 19910939
A1CR200 19010040 oxan!qlwxrgnxuo 30V MOMA 2NB DOe)Y 284080 1901=0040
AfCn20) 19010040 DIODE=BWITENING $0v S0MA NS DOeJ3Y R840 19010040
Aicheo2 19010040 DYONE=BWITCHING 30V 30MA NS 00«39 30480 199120040 :
ALCR20Y 19010040 DIODEBWITCHING 30V SOMA RNS-DOw3S 28480 1901=0040
Ajcrugo ' C1902=1929 o R TR TR MR PRI , 0480 | 1902=1329
AICRUGL 19010029 ‘ D100t wPWA RECT 400V TSUMA DQw2® oarnc MP 84
AtCR402 19010029 DI0DEePaR RECT 500V 7850MA DOwd® oaric Hpyou.
ALCRUDY 19010029 / DYODE=PKA RECT @00V 790Ma DO=R9 0aric | mpuou
NG 408 1001 O6LD S IMOOE SWHTEPING BOV O0MA 2d Do St 1901 0
ACRuOL 19010029 DYOOE=PWR RECTY 600V T7H0MA DO=29 0271¢ MR LU
ALCRUOYS 190120020 DYOnE=PuR RECY 600V T730MA ua-av 0271¢ MP U
AtCRuOn 1930160029 /- DyanEePyR PECY AOO0V 750MA 00-2° oaric M, By
19010090 DIODFwBWITCHING AOV 200MA NG DO=Y 28480 1901=00%0
A7, [IXO IR NI LN HEIALE C UI\,'N! CTOR P oWy 2848 (LR G la
A4 gion douid BN EENMALE CONNYD l',l(ll(_, ot RO G100 J01d
VAI.I'HIL’ ) 100 A0 OEINTEMATE CORNNTCTOR PO JEH0 G100 0
‘/\l‘ltl()li (AA3H. b6 l. PINTEMALE CONNECTGR, P OW2 PN 2 lll AN ' R [FRURI l.|’|-(hl
A 12 Loba P BN WAL T CORBNECTOR (51 AN CHARD 1o b B
ATPA0N 17h1 Jani BPINRALL CONNECTOR 0T FRINMAY) Jhdnn [ ITY B T
Ay [T I (ERL v O PINMATT CONNECTOR ¢ ESTCONDIARY JHAB0 Ll A0
ARany 1201 hlihd PN WAL, CONNECTOR (ORI e nevep JHIRD 1,41 '.(lhk
S0 \
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‘Table 6-3. Replaceable Parts (Cont'd).

Mmlcl 3'438/\

'HP Part

NEBTIATOA 8,4k 1N 128K F YCuleel00,

03den’

Reference e Mfr ‘
i Ot Description Mfr Part Number
Designation .|  Number y P Code | '
A1Qt 1884a007) 14 TRANSZETON NPN 81 PDE300MW FYSQ00MMZ 20080 | 1884e0071
ALGR- 10860071 TRANSIBTOR NPN 81 PDe300VW PTRI00MNZ 20480 | t8sk=0071
A133 188320010 " TRANDIOTON PNP 81 Y0Ow®2 PDR300MY 204A0 | 189)e001p
ALGY 18330016 TRANGZISTOR PNP 81 Y092 PDaBO0MN 20480 18930010
,10% 189320016 TRANBIBTOR :rp 81 T0e®2 200300Mw 28480 18930016
MGy 10830010 \ TRANOIOTOR FNP B1 Y(a®2 PDELOOMN . 20480 | 1893s0010
13113 10842007} TRANDIBYOR PN Q1 #Da30O0OMw PYaROOMME 20480 . | 1884s007!
A1018 . 18840071 TRANSIBTON ﬁﬁu 01 POR3OOMW FYRROOMME 20400 1094=007} ,
AjG1i01 189420079 ! TRANSIATOR NPN 2N3&3O 01 TQe3 PReIW 03030 YU Y
ALG20Y 1084=00714 TRANBISTYOR/NPN 81 PDe30OMM PTe200MMY HTT 10840071 /
: | .
ALQuol 189400039 ! TRANBIBYOR NPN EN3O%3S 81 Y639 Ppeiw 02035 aNyos} :
A36403 10930032 1 TRANSYSTON PNP INROOSA BY 70«39 PDeR0OMW 0169m aINZY0UA - ,
MM v 069088767 ] REBIBTON 2004 3% 29w CC 7Coal00/¢900 - 01606 £hpons
Atnp . 00908767 REBIBTON BOOK B4 35w CC 7CweB00/9900 01600 cogoue : ,
ALNY : 008347398 N REBISTOR 47K 5% 29w PC TCued)0/4800 014600 coy’38
ARG 00834733 REOIDTOR 4Tk 3% 28N FC TCE=306/¢800 01406 £0,4739
ALNS ( 068301021 8 RESTATON 1K 3N 25w FC 7c-;aoqz¢ooo 01600 | caioas S
| . \ : 7
ARG 008341048 REOISTON Ix 3N LA%n P T2ed00/+600 01608 £8)029 / ,
. AINT 06031009 REOISTOM 1N 8% 289w FC YCowd00/0600 01606 £8y08% /
(Y11 009624910 | MEOLISTON 140K 1% 128w F TCe0eri00 03298 CAei/8uT0n)i0)el /
ALRY 210030904 1 RES2ITONCTANR 100K 108 £ BIDE=ADS 17TAN 13138 J%pRIO0K //
AIR1O 00835118 4 AZOIOTON 510 9% 24w FC TCoed00/¢000 31600 cos1s ,
ALty . 06839119 RESIBTON %10 3N ,39W PC YCwel00/¢0600 01600 co9i11s
ALRLR ‘ 00038114 REOTATON 510 3% ,BSW FC YCOwl00,/¢600 01604 cosiid
JLI} ] 06039119 NEOIBTOR 910 9% ,89% PC TCRed00)0000 03606 cosith
YUY 06032018 ’ ARBIBTOR 30K 4% ,B%W PC T(Cuwd00/+800 01008 cop03%
ALRLS 00832039 REBIBTOR 204 8% ,asw PFC TCoak00/4000 91000 €039
LT 068342038 REOIOTOR 20K SN 29w #C YCwed800/0800 01000 ¢|2012/
AIRLY 06832039 REZOZSTOM BOK 9% ,29%W FC TCRed00/0800 01600 cop0l8
ARR0 07970437 u REBLBTON 4,78x 1% L1300 P 7C004e100 03298 Clal/heT00uTBiep
AR100 0698.8717 ! REOIATON 4,70 1K IW F TCm0ealO 030080 NgThe
YLITT 07970437 REBIBTON 4,79k 1% 123w P TCeOeel00 0329 Cue)/0aT0mU?8s 0P
ALRring 210040398 { REBIS/OANTANA BOK 108 C YOP=ADJ 1eTAN 73138 7:4:00-0
Agpold ' 00980710 ! REITSTON OV 5% AW F TCu0enS0 03888 pag 788
LIS . 06831009 1 NEBL/TOR 10M §Y 28w PC YC2e®00/e1100 01600 él;ool
AIMOY 06830279 . REOIANTOR 2,7 SX R%W FC TCRedO00/03500 01600 //cl.'01 :
AfRY0D 0090e4iR) 2 RZOIATON 499 1Y 129w 7 YCwOesl00 03298 Clol/BnY0eiRur
TLITL 069844202 » RE81ATOR 8,87k 1% ,1N8W F TCR00e100 03298 /| Ccual/8e70e887iep
EILIEY 21003218 2 REEIATHNTRMA 1k 108 € TOP=ADJ |=TAN 73138 78010800
R YLIY 210023500 1 | ,RgegavonsTAMR 100K 108 € TOP=ADJ 18a'RN 75130 0wR1 00K
TILIRY | 079370472 3.} REZAIBYON 300K 1% 128w P TCwoeej0o0 03294 Caa1/8aT0aR00)ur
An1ts 07870480 2 RESTRTON 308 1% 108w P TCe0e=i00 o328 Cdul/8eT0030iRar
JLINL 07970473 2 REDZHTOR BRIK 1N ,128W F YCm0ee)00 03290 Ca.1/0700201)eF
An1ts 0e93.3199 ? REDIBYON B8,1K 1N 189N F TCeuDeel) 03298 Clhal/0nT0nRb)nF
LR 06988747 RESLOTOR 200X 5% 28w CC TCeeB00/¢900 01600 £8po4s
Amiyy 073720437 REZXBTOR 4,79K 1% , 129w .7 7CE00el0 03299 Clal/0eT0auTiiel
Atnite ’ 0698.8748 3 Rg/iTOTOR 100 S% ,A%W CC TCW=400/¢800 /fo:ooo c81019
ARLLS ! 21003210 ] AZTBTORCTAMA 0K $0% C TOPwADJ t=TAN 73198 TRu108=0
AMRL30 : 00%0s4ups ! AgeTaTOR 23,8¢ 1% ,12%W P TCuOe=i00 03200 clel/8e70=23200ep
M) 07370449 [y RESTOTOR 20K 1% ,12%W F TCROw} 00 0)2% Cuel/BnT0nd002e"
ARt 06983160 g REEIBTOR 31,0K 1X ,1239W F TCe(ealond 03209 Cigl/B0T0u3102ar
Loyl 2100 42 REBIOTOR=TANA (i 10% C TOPsALJ teTAN / 73130 12 108 0
c MR Ru 0090e4uTY ! NEOTBTOR 14K 1Y 125K F TCR0ea100 ; 03298 | Cau)/BmY0ulid0Rer
ALRLDS 079720473 REDIATOR RBIX 1X 328w F TCn0e=100 / 032% Clul/BeT002R]Yop
AR 20 00031099 1 REBIBTON 1M 9% ,2%w FC TCewB00/74000 01600 | cmjo9y
ALniaY . 07870440 REGTOTOR ROM 1% (435w P YCa0ewl0d © 03298 | C4ul/8e70e200ReF
Atn12e " 07970449 RIATBYOR R0K 1IN ,12%W P TL®Oew)d0 032%8 Cla)/0e7022002eF
AtR12e 07970203 ] RiESIBTOR 2K 1Y ,tB%w P T(m0ewi00 03299 Cénl/8aT0eR00) ol
Aymiyo N737=080) RIEBIOTON B¢ 1% 1290 F 7Cw0e=i00 (3L Cupl /827002001 wF
AgRLyy TXITY ALY "RPSTRYON 100 UN ,A5W CC TCRel00/e800 01606 cny019 :
AR132 57970442 1 RESTBTOR {OK tX 229w £ YCOeml0 03390 Clhal/BaT0el00der
LT 07970410 REZBTATON 303 3% 128 F rc-o»;%oo (YLl Clul/BeT00301Re¥
Mepo2 079%end/2 ! MESTOTER il 1% #10%w F TCEGeel0) Rt Cagl)/8T0e 00 |
ALRR0) 21003214 1 REBTBYORATANR 100K LON C YOQXtDJ feTAN 75134 12211200
AR2o4 0098.412Y RZBIATOR 498 §N 149 F TCafeeloo 03298 Cial/8aT0ali9Np
AR20Y 07870472 NEQIBTON 200N 1% ,12%w F TOWOee100 03298 Cout/Bet0ul0)e?
ALRR0s 06831029 REBSBYON 1K 3% 2% FC TCWel00/e000 01000 co10a9
Armgo” 07970472 RISIBTOR 200K 15 ,12%W F/TCage=100 03399 Clmi /07020030
ALNR00 0787m0449 REBTRTOR BON 1% 109w P /TCe0+0)00 OIR9B | CAgl/BeY0uR00RaR
AynRow 07970270 ! REBIATON QUK 1N 123w 7 TCwQewi00 03398 Cla)/0uT0ndisyar
LANRL0 00008700 { RESLBYON 49,%% 1% ,Sw/¥ TCa0se80 01070 | w2
LT 06%0.830s 1 REYTATON 3004 31X ,2%% F TCeOveS0 oavet MIN2CY/haT2e800)mB
AIRUOY 0090aUiT2 1l RESTHTOR 7,000 1% 138w 1 TCm0eaiOl 03299 Cldul/8eT(uTnl)aF
AMRLO2 060820481 ! REAEBTON 50,20 tR 125w P TCH0re2Y 03299 NEYY
Aoy 2100=30% 1 REBISYORETAMA 9K 105 C BI0E=ADJ 17eTaN 73138 | a9BA%N
LTI 0698=Tous A REBTIATOR J1,0K LN 128N .7 TCa0+sald8 oaeee MPUCL/BeTon)alnf
ALRU09 069A=3940 ' Clial/BeT(uiByder

O
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‘Table 6-3. Replaceable Parts (Cont'd).

Section VI

Mir

LEDWYTATBLY LUMRINTSROOUCH [FBIOMAmMAN

. Reference HP Part . . ’
. Qty Description - Mfr Part Number
Designation Number ~ o Code
ALRUOS N7%7«niSe 1 REBI8TOM 36,2 tN ,12% P TCe0ee100 03298 ClUal/8=T0eS022r
ALRUO? 0098=3189 RESIATOR 26,1K 1% ,12%W B TCu0ee100 03298 | Cuwl/807002612F
LI 00988708 APAIBYON 100 8% ,2%W £C TCweud0/+%00 01806 c81013
TLITL 0698.3332 1 RESINTON 80,0 A% ,SW P TCR0ewl00 , 09320 cHrabSe
APuLL 07870449 AEAYETOM 204 t% ,128W P YCB0e=100 03299 Clel/BnT0e200erF
ISLITY 07370449 REEIBTOR ROK IX ,12%W F TCeOesl00 03298 Clel/80TI0200ReF
LT 0098.4b42 1 | MEsIsTO® 124 tX 9w P TCw0eei00 09920 copeglie]
LI 07370437 REBIBTON 4,78x 1% ,12%% F TCw0sai0n 03298 | CUal/UeTOmuT?8)~p
ALRULS 079728} ~ | RestpYOm 2K 1% 129w F TCeQenl00 03298 Cligl /87002001 eF
YL 07970458 1 RESIBTOR 31,10k X 12%W F TCe0es100 0329 Clel/BaT0=S11Rer
AIN4LY 210003210 AESISTORSTAMR 10K 10X C T0ReADJ 1wTAN 73138 | 72410800 ,,
ALRULS 00984502 1 PESIATON 44,9 1% 129w F TCR0eal00 03298, | Clel/BeTOubidRer
AJRULG 06983379 $ REBIBTON 4,90k §X _123W P TCn0ew)00. (YL Cuol/8eT0auey)af
AtRu2y N603027% REBIBTOR 2.7°5% 284 FC TCoek00/4800 01600 cB270%
ALRUQ2 00830279 RESTIATAOR 2.7 SX ASW PC TCwel00/+%00 01000 c8a709 ; y
AIRURY 008320273 RESISTON 2,7 SX 2%k 5C TCmeu0N/+900 01600 ‘| c82709
LI 06830278 REBIBTOR 2,7 8K ,3%W FC TCmet00/4+%00 01606 ch27569
ALRU2S 068320278 PEBISTOR 2,7 SN 294 FC YCRaU00/e%00 01606 c8a769 :
TLITH 00985493 i REGISTOM 300 AN ,313%% F YCu(se80 03088 | aMpS3 Te2e$00Red
AtN%02 " 0098e8USe ! REBIBTON 90 ,1X ,12%% P 7CuneaB) 03298 NCaS
AINS03 08113433 1 REBIBTON 9 1N 3w PW TOn0e=30 01830 T2ne?9
YLLLT 08113488 ! RESIATOR 9 1% uW PW TCu0+e®0 01890 13
ALRSOY 081123438 1 REOTATOR .1 1N BW PW TCNO+e90 010%D Tane7"
A 301, 2120 POSHEBU T TON SWIHECH (PULH PUSHY 28400 1017 21924
ALY 3101 2130 PUSHBUIT TON SWETGH 28480 $101 v,’:',’.iil)
AL B 3101 8 CPUSHBU TTON SWITCH JHaBn 31012128
A5G 01 2127 PUSHBL TON SWETCH ‘ 284860 o 2120
AS7 HH 3101 2130 PUSHIUTTON SWYTCH 28480 3101 2130
AISY? RITRPIPI PUSHBUT TON SWITE PHAB0 4101 2198
ALG1S 2101 2130 PUSTIBUTTON SWITCH 0480 3101 2130
Atia 3012128 PUSHIUT TON SWITCH 2HAK0 010 2104
ATSTTHRU G4 Od438. G1OMm CSOMPEL TE SWIHTCH ASSEMBEY WIETHEEL YING CEADS JHARY Touad Grom
. © ATTAGHE D
AN 1426- 0340 | I Or Amp , 20400 1826 0340)
A 1826 0043 1 1t OF AMP (11901 | MIO/HE
ATLS LHI 18200224 4 16301 OF AMP / (370D I MIOTA
AL Ul 1826 0043 1 OP AR 03001 | M3O7TH
A0, 1820. 0196 | G /223 V RGLTH 02230 12310
AlUILT s 070 1 INPOT Il\'lmll)‘ 20480 18148 000
ALY s oo 1 INTEGRATOR BV IIED JHA80 1814 0071t
AUTY 1820 1742 1 GCONTROLE CHIP 28480 1820 1247
AU1A 1820 2204 7 1ICDRVICTTL CED DRVIRHTEX JHA80 1820 2oha
ALUILSH 11420 2264 ) ICHDRVICTTL LED DRVIREIEX 28480 1820 22H4
AW 03430 G103 ! CABLE 1h'v 28480 0dash 1603
)
A) MIBCELLANEOUS A% S
03702486 14 PLIBKAUTTON{BOLID ORAY) 20400 03702400
0370=262% ! PUSHRGTTON (WHITT ) 20480 03702635
037020873 L] PUSHBU T TON (DA GIEG) 20400 13703473
: 03702917 1 PUSHIT FON. (UIGHT BLDE) 20480 0370e2987
038010102 g BTANDOFPwRVTeON ,78LG 4=32THD ,2800D 8BRS 20480 03n0=0163
1060} u8s 1 BPAING (UM MET) ,29«INsh 1,88%=INalG BE | 20480 LugOml oy
19301008 4 FABTENERIO, 138" D12 6e32 THRAAD 00004 LI
21100269 ? FLUBEHOLDER=CLYP YYPE ,28DaFUSE 20480 | 21100209
NCL0=AONN 1 MOLDER, BPRING 20480 | 0408068
A2 03Ul Lhy Pe ADAEMBLY, DIBPLAY 284080 (IRLRIE ‘1‘.0!,‘1.’
A2081 , 19900404 10 LEDmVIBTALE LUMSINTRI0OUCD IPRBOMAmMAX 20480 | 199000404
A2002 19900404 LED«VIOIALE LUMSINTRIQOUCD IFwBOoMAMAN 208600 1990=0404
A20083 19000404 LEDuVISIBLE LUMINTSI00UCD YFOSOMARMAX 28080 19000404
ARDAY 19900404 LEDeVYBIBLE LUMeINTYRSO0UCH IFOBOMAWMAY 28UB0 19900604
A209% 1980=0U04 20080 1990a0u0b
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Table 6-3. Replaceable Parts ‘(Cont"d).

Model 3438A

‘Reference HP Part Qe CoL Mfr ' \ ‘
. ! t Description . Mfr Part Number
Designation Number = P | Code ' ,
A2086 199020404 LED=VISIOLE LUMsINTRIO0UCD xr-I*“%-»hx g a0us0 1’00-0“00
Q087 1990=0404 LEDVIATOLE LUMSINTRIOGUED IPwSOMAeMAL HTTL 199000404
. A2008 1990w0U04 ] LEO=YIBIOLE LUMeINT®IQOUCD IP®SQNMAeMAN o8B0 | 190000404
ARDO® 19900404 - LEDVISIOLE LUMINTSYO0UED IP8SOMAaMAX 20480 19900404
AaDe10 199020404 LEC=VIBTALE Luwdxuvnloouco‘x'-!onn-nnn 28480 19000404
A2DSM1 19900332 t DIOPLAY=NUM B20 l-cnnn 1) 400" 199000932
AZDIEM2 19900093} 3 | DIOPLAYeNUM BEG JsCHAR ,3aH GA=ARSD=PPHD 2eu00 199020831
A2D5MI : 199020931 DYOPLAYENUM SEG 1<CHAR ,3uN QASARBDePPHD 20400 190000831
A2D8M4 19900931 DIOPLAYSNUM BED 1eCHAR ,Juk GAwARGDRPHD | 20480 19909083}
A243 03031481601 14 PIN FEMALE CONNECTOR; #/0 Wi 20400 | 03438 61601
A4 03438 616802 6P FEMALE CONMECTOR; P/O WD PIN 6 BLANK 28480 03438 61602
A2J602 03438-- 61600 2 PIN FEMALE CONNECTOR, P/O WA 26480 D3438--6G1003
A2P3 1261 6064 14 PIN MALE CONNECTOR (DISPLAY) 28480 12615064
A2P4 1261..H063 b PIN MALE CONNECTOR (ANNUNCIATOR) PIN S CLIPPELY 28480 21261 6063
A2P602 1261 6081 2 PN MALE CONNECTOR (1 5 V SUPPLY) 28480 1261 6081 !
AZRY, H? U6y 1116 14 RESISTOR 110 0% 20W FC TC: 400/4+600 060G “CHIYG
A2R3 08832216 J HESISTOR 220 6% 26W VC TC= 400/+600 016006 . aB221%
A2HRA - R/ 0aBd. 1115 RESISTOR 110 6% . 20v) FC TG 300/ 4600 ) M1606 - GBI
ARRG . 0003=1118 RESIATOR 110 SN 290 PC YCRd00/4000 01606 | ¢cByird
ARG 06033019 NEOXBTON 220 3% 23N PC TCeed00/0600 01000 | .copit®
ARt O 0603~2019% REJZCTOR 220 3% 28N PC TCauu00/0600 01606 conae
TLILA 0003=1118 NEOIATON 110 3% 290 PC TCaed00/4800 01600 | cnysLs
AJR20 00831119 REBYUTON 110 9% 29N YC YCawi00/0400 01600 17331
ARt 008301119 REBISTOR 110 SN A9W 7C TCwal00/9600 01608 | €B1118
Aanae 06031118 REOIATON 110 9% 290 PC YC0ad00/4000° 01600 | £O4119
ARy T YR REEIRTGR 110 3% 09w PC 7CEel00/¢000 01600 ca 18
; g T hekh
ARRDY 00031118 AYSIBTOR 150 3% 29 PC TCeR00/9600 01600 | cP§11Y
Aanas 0083.1118 RZBIATOR 110 SN .29 PC TCWU00/9000 01606 coyie
REE )
\ H‘
i
/
) /
Ay 03038=06903 HPwIB BOAND ASOEMBLY 28480 | 03338706303
ASCO0) 01603002 & | CaPACITOR=PND ,1UPF +B0wRON 100VDC CEA 10480 0ia0=3002
Y]] 0160a3023 : CAPACITONGEND ,1UF #A0u20% 100VDC CER 20680 | 0lp0edeR2
_h3cecy 0180w2030 CaPACEITORWPND llou'o?!-IOI 3%v0C AL o4god JOQDIIYHOISDFV
AsCeoa 0100=173% B | CAPALITORPXD ,2BUPe=10% JIVDC T4 04204 1900R24X90394 )
AJCO0Y 0thoenRio 2 | CaPACITORFXD 3, 3UPsadON 13V0DC YA 040y 1900333%0018/
A3Ce00 01002100 2 | CaPACIYORsPXD 1200uUre?3w10% 19WDC AL 0adoyg 39012060194
AJCO0Y 01801739 CAPACYTORFXD ,RBUPYe)ON 39VDC TA 040y 180D2BENS03IAI
A3Ce08 0180end10 CAPACITORSPND 3,3UFenidoN 13VDC TA 0u20J 190D338%0019A0
AYCH0" 010020049 1 CAPACITOMPND 20UF+78e10% 90VDC AL ok2od | yopR0eG0S0CER
ASCot0 0180=0220 CAPACIYORSPND 22uFen10N 1SVDC TA , 0420J 1900220490150
A3COLY 0180=2100 CAPACITONaPXD 1200UF+73u10% 19VOC AL tugod 300120001 9FL4
+ A3CT00 01603887 CAPACIYOR=PXD ,01UF ¢100=0% 30VDC CER 20400 | o01e0-3047
ANC701 n160=3900 2 | CaPACITOM=END 79PF esi¥ 100VDE . 20480 01403920 :
ASC702 01603920 CAPACITORPXD 788 » .4 100VE. 20480 01403920
. ASC708 01801701 N | CAPACYTOMSEXN® £ GurimlON 6¥DC TA 0ka0d | 130D8YN0008AR -
ASCT0N 0180m37014 cnlachON-Plo B,Pireed0N 4V0OC TA ougod 13gDABN0000AR
ABC707 0180s1708 CAPACITORWPXD o.ouro-!oi VDL TA o4poJ 19006H3%0000A0
A3CY00 0100.1701 CAPACITONPND &,8UFenl0Y 6VOC TA outod 199Da03%0000A2
ASCT10 01800309 2 CAPACETOR=FXND 4, 7UFseRON aovoc YA 040y 19006 79N001042
ARTIY 3 N180e0R9) "CaAPACITONSEND lUFt-lOl /VDE TA 0420 ascuAOSuOOSSAI ’
AxCYL2 0180=0291 . CAPACIYORFXD 1y Fée)0n 3SVDC YA 04204 150 blleOOllhl
ASCTLY 018000391 CAPACITONRPND LUP+al0% JSVOC TA 0ugoy 1sob|osxvossnl
AXC714 010020291 CAPACITORWIND LUFea)ON 3SYDC TA 04204 19p0109%9033A2
31341 ) 01800291 _CAPACITONPND JUFSaiON 3BVEC TA 06204 | 19nD10%29C38AD
ARCT14 03180=0291 CAPACITORP D JUFeajoX 3IVOC TA 0420y 1900109%9039A8
AXCTLY 0180=0201 CuPACITONSPND LUFsei0N 3SVDC TA ouR0d 14001N3N00INAR
ABCT10 01800291 CAPACITORPND LUF+=i0N ISVDC TA onaoy 190010990392
AJCT7) 018000291 CARACITORFND 1UFeatN 38VDC TA cud0J 190D109X9038AR
ASCT20 . 01A0w030Y ; CAPACYTONSFYND 1UFeni0X 3SVOC YA oka0J 19004 09%903842
(3144 1 01ed0Rey CAPACTITUNFND 1UFsel0Y ¥SVOC TA 0uaod | 189D10%%0039AR -

6-G




IM 8X L29W FC TCwalQ0/4h00 .

- Model 3438A ~Section VI
. .
. » ‘Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part | o - Mfr ‘
. . t Description 1 Mfr Part Number
Designation | Number | v . P Code
ACT22 01000057 1 CAPACITON@P XD 33UPeelR 10VDC TA oua0J 18300336x901082
ARCTRY " 016003047 CAPACITORSP XD ,01UP #300w0% 30VDC CEM 20400 01403847
ASCTRM 01800001 CAPACITORSAND 1UFesiOX 3SYDC TA o404 1800109%9039A2
ASCT28 01802029} CAPACITORPXD JUFee)ON JIVOC TA- 06209 1890109%9035A2
;llt?tt * 018020291 CAPACIYORPUD 1UFS=10% JSVDC TA osR0d 1900109290392
ASCT78? 0100009} CAPACITORPND 1UPselCN ISVDC TA 0430J7 | 1900109%9G3I8AR
A3c728 01503622 CAPACITOA=PND ,juUF +50e20% 100V0C cen 20480 01a0=3022
AJCTRY 01603622 CAPACITONFXD ,1UP +80e20% 100VDC CEN 20480 01a0=3022
AYCTRO 016003847 CAPACIYORaFXD ,01UF #300=0N SOVDC CEN 208480 01403847
(3142 ) 01000294 CAPACITORRPND {UFenlol 3SVOC TA 040y | 190D208X9035A2 oo
AJCHOB 0180 0300 ? CAPACITOR EXD 47UE v 20% TOVDC TA 04200 1L0DA75X00 10A?
‘AJCROOL 19010009 D20DR=PHR RECT #00V 73IMA DO=29 oaric Ll 3
AJCROOR 19010029 D70DEsAWR RECY 400V 730MA D039 0371c MRS
AICROO) 19010029 DYOOE=PWN ARCY 600V 730MA NQedY 0a71¢€ L L)
AJCROOS 1901=000¢ DICOK=PWA RECTY 400V 730MA DO=29 S oane MP L8N
AICNOS 19010029 DIOOEPWA PECT 400V 730MA D029 0a71c€ MP LRy
AJCRG0G 19010039 CI00TePWA RECT 600V 790MA D0ed® oaric LA
AstReo? 1002 2173 3 DIODE=INR 417V SN DO=7 POS,UW TCEe 049% 02763 C0ILHNT
AJCROOD §908e)d. 0/ 1 DIODEWINR 3,42V 3% 00=? PDu, 8w TCes, 0808 03030 02.1093%110
AsCAT00 199000915 3 OPTO=IBCLATOR LED=PDIO/NOYR IFuyAaMAN 204080 19900514
ANCRYOL . 199009824 : OPTO«IB0LATIR LEOSPOLIO/XETR TFRjAsMAN 28480 199000914
+h3CR70R . 19900934 OPTO=ISOLATOR LED=PDYO/NBTR TFRgAeMAN 28480 199020814
ASCATOD 19010040 DIODE=OWITCHING 30V SCMA BND DO=3% 28400 1901=0040,
ABCR704 19010040 DF0DRBWITCHING 30V S0MA NG D038 20680 |, 1901=0040
ASCNT70S 19¢1.0060 D70DE=BWITCHING 30V S0MA ING 0038 20480 ‘1991e0080 .
AICRT700 190100040 DIGOE=BHITCHING 30V B0MA 2NB D0=39 20400 | 190100040
AJCR70? /1Y 190100040 DJODE=OWITCHING 30V SOMA EN DO»33 R L1111 190120040
AJIGOT $100- 4011 H P FEMALL CONNEGTOR PO 1Y _ - 7HAB0 9100- 4611
A3II0] 1251 W3 HIE I CONNECTOR : ) © 28480 1261 3203
CABII02 03438 61604 6PN FEMALL CONNELCTOR PO W2 1IN 2 BLANK 2HaH0 03438-- 61604
A0 03438 61602 6 PIN FEMALE GONNECTOR P/O WH PIN & 317 NK 28410 03438 61602
AJLT01 9100- 1640 COI 60O UL H% o - 20800 9100 160
AIPEOY C251Anat b PINMALE CONNECTOR (11 SLCONDARY) 28480 1261 an4i
AJPI02- 1761 HOGY 0 PIN MALE CONNECTOR (1/O) PIN 2 CLIPPED 28440 1261 LOB3
AP 03 RESRUITK] @ PHS MALE COMNECTOR (ANNUNCIATOR) « 20480 1261 6063
PIN 4 GLIPPLD
A3Q¢ 189420071 TRANDIOTOR NPN 81 PDu30OMW FYRROOMHI 20480 10340071
ASG2 18540071 TRANSISTOR NN 33 PDw3S00Mw FYSROOMNZ 20480 13840071
A30}3 18940071 TRANDIBTOR NPN 8% POoB0OMW FYSRQOMHZ 20680 1 10840073
A33701 1094e0071 YRANBIOTOR NPN 8] PRaSOOMW FYRROOMMI 20400 10840071
AYQTOR 18540071 TRANDISYOR NN 81 PDu300MW P7uB00MKI 20480 108400074
Asa703 109420071 TRANSZOTOR NPN 81 PDR300WMW pYRRO0MME 20480 188420071
A3avou 18940071 TRANSTISTOR NPN 31 PDeJOOMW PYSRQOMME 20400 1894e007)
A3Q709 1A%4L0071 TRANBZOTOR NPN D] POs3OOMW PYB200MHI 20400 10q4e0071 ;
A3Q700 18840071 TRANSEIBTOR WPN BT PDa300MA FTSROOMNI 20400 1384=0071
ARy 068302038 RESISTON 30K 3% ,A5W FC TC8ai00/0300 01606 chp038
ASne 0683718 3 | NaTetOm 470 5% 23w FC TCeed00/0600 . 01608 (4. 234% )
A3NY 0683=2039 RESIATON BOK 8% 23w FC YCenU00/4800 01608 chgols 9
ASRY 0083s4719 RENISTON A0 SN 39w FC TCRed00/4600 01608 chy1s :
(311 068322033 AEOIBTON 20K 35X 29w FC YCesd00/+800 01600 cn039
ASRe 00834718 REBIBTOR 470 5% ,B3W PC TCeed00/4000 01600 coy”1Y
AIRSOY 00031029 RROZATOR LK SN ,B5H FC TCeei00/+400 01600 £oj0a8
AINGO2 . nease102% ] REUTHTON 3,00 SN 294 PC TCBal00/0700 016006 | CHyiORS
ASRO0Y 21000507 1 REBYBTONTAMN Bk 10N C TOP=ADJ 1=TAN 73138 7810020
AIRGO4 oe8le021% 1 REBIRTOR 32C BN 3% FC TCRea00/¢600 0160G | coa219
. W '
. AINT01 18500130 1 NETWORKwRAE® 10ePiNadIP ,1a?IN=8PCO 38480 1810=0136
AJR702 18100099 1 NETHORKaRES S«PIN=8IPR ,15«PIN=OPCC 20480 1840e0C39
AjRr0Y 008301928 1 | MEeLeYOR 1,9 9% ,2%W PC 7Ceel00/e700 0ie00 coy99
AIRT04U 0737=0401 1 REBLATOR 300 1N 139 7 TCu0ew100 03299 CAal/BeT0ni0]ar
AJRT0S 0090uUUSY ! NERIATON 402 1% ,129% F TCeOewl00 _032%8 Chal/BnT0nUlRNeP
AJR704 0603-100% NEBIATOR AN 5% 2% PC TCael00/4600 ..01600 £8y028
ASRT0Y 073720161 [ 4 RZQIATOR 604 X APIW F TCwOes100 (3T 10 Clut/78aT0nb0UNr
AJnr08 06983178 ) RESIRTON UBT7 1% ,12%W F TCw0eel00" 03299 Clal/8aT0eidTReP
CAINTQY 06831099 . NZBESTON Ax 3% 28w PC YCweh00/eb00 01606 ¢ajoas .
AJNTRO 07970841 AEOTATON 804 tX ,1P%W F YCe0enl00 (3 PL]] (lal/BeT0sbiURey
AJRTL)Y . 00083378 AEBIATOR 487 1N L1294 F TCROeel00 03298 CULl/0aT0akBTRF
ASRY:2 . 06831338 o REBYSTON 13K SN 2% FC TCwak00/9800 01600 c833)3
AJRT71D 1003s113% ! AEBIBYON ‘JLH 9% 28w FC T50el00/0800 01600 | . CAY13Y
ASRTR U 26903178 REBIOTOR 487 1N 129 F TC=0ewl00 032%9 Clel/BuT00uBTREr - o
AIRTYS 0600310398 il REBIBTON 10K 8% 28w P TC8al00/e790 01606 c8103% !
LT 073720449 ) RESTITOR ASO0K 1% 138w P TCe0e=i00 03298 Clinl/BuT0e193)up
AINTYY JYILTRE L) 2 | REsraTom 4,76 89X ,2%n FC TCwed00/6700 01606 cauras C
AIRTLY 0003wi729 RROTSTON 4, TH BX 28w #C TCweu(0/¢700 01806 coy72%
AINT720 0698a4lu2 10| ReSISTOR 4,424 18 12%W F TCE0ee) 00 03298 CUat/BeT0nuid]nl
nINT Y 00933029 npaysTon 01806 cH;029




Section VI

Table 6-3. Replaceable Parts (Cont'd).

“Model 343KA

Reference - HP Part . Lo Mfr
StUnlioY Qt Description Mfr Part Number
Designation Number v i e . i Code ,
AYNT22 CO6BE. 6120 AEBISTONLI0n 9N 39w FC YCRed00/4700 01600 ClH12h
ASRT2S 008301038 REBTATON 30K SX ,23W FC TCoed00/ 4700 01606 | c0y0ds
AIN720 07970200 2 NERRBTOR 1K 1% L129W F TCa0ewl00 03298 Coal/8aT0e100ieF
ASRT2S 07970280 AEOINTON L N L1R9W F TCa0:el00 t3298 CUal/B0T0n]001er
AIRTRS 07870293 REBZATON B¢ 1% L LR9W P TCu0sel 00 03238 | CUal/8e7002001nP
ASRT2? 07370203 AERIBTON AR AN ,139% F TCe0sm100 03298 Clel /80702001 =F \
ASRYRS . 000301038 REBTATON 12K SN 29w PC TC0e400/4700 01606 €8§038
AST ALY 301 1974 1 SWITCH ASEY, M5 T IADDRESS SYTTCH) 28480 3101 1073
AJUN01L 10000409 3 I¢ v naLTe o3uer LMoo
AJusod 18200430 | Ic 3090 v ROLTR 02836 | LmyOx
AJU701 " 18201998 H Ic MIOE YTLa QUAD 02034 LA TTIY
Asu702 162021930 , 1c MISC YYLe QUAD 02036 MCUULP
ASUTOS 10001410 1 1€ GCHMITTTAIO TTL LB KNV MEN feINP OICONl BNTELBLON
_ Asurou 18301799 g‘ IC BFA TTL LG NONeINY OCTL osaor OMg1LBOIN
ASu708 10001730 1 Tc PP TTL L DeYYPE POReEDOR=TAIG COM 0169H aNYaLeRY)
ASU706 1000149y | IC DPR TTL LB NON®INV WEX 1eINP 01608 INTALOROIN
AJuTOY 10000001 | IC SFR TTL NAND GUAD ReINP oRads | 7438RC
A3UT08 10!0-1!00 ] IC INV TTL LO HEX LeINP 0100m nnvuLIOIN
ASU709 ;aao-xsvo ] 1€ XNV TYL LB MEX FeINP : 0169H ONJULOOUN
. AJUTLe 10001197 1 IC OATE TYL L3 NAND QUAD RuINP -/ CLo%% ONTULBOON .
© AR 10R0eitiB y 1€ PF TTL L0 DeTVYPR POOeKROE-TYRIO 0160m ONTULOTIN
- ABUTLY 10201208 1 !c OATR TTL LB OR JUAD ReINP 0a%1y 6,030A
[} VRAL ] 10001196 2 CFP TYL LO DeTYPE POBEDOL-TRIO COM 03790 AMPALBLTUN
ASUTYS 1000114113 ‘ Ic PP YTL LO DeTYPR PONeEOOL=TRIO 0169M SNPULUTUN
. ABUTLY 10001104 ) If OATE TTL LO NOR QUAD JeINP oRaio 9, 9080C
ASu78 $800-1206 1 1¢ OATE TTL LD NOA TRL JeINP 0169 ONTHLORIN
AJUTYS 1820211904 1 P7 TTL LS DeTYPE POBeEDGEeTRIO COM 037% AMZULDATUN
ASUTRO 1020=1100 -2 ‘!c UATE TYL LG NAND QUAD 2e=INP 01094 SNTULOOIN
AsUIR) 10R0a1) 08 : 16 GATE TYL L8 NAND GUAD B=INP 01694 BNZULOOIN
AJU722 1000=1216 1 ‘¢ DCOR TTL LB JaTOudalLINE J=IN® 0379 ONDULOI DN
AJUTRY 13001403 1 1e MV TTL LB MONOBTH, RETHIC DUAL 01694 INZ4LOLAIN
ABUTRG 10201199 ) I INY TTL L WEN LoINP 01a9M SNYALB0AN
ASUT2S 1020169} | 1t MICPROC MOS 20080 10900109
ASUTRS 101820373 v rom 16K micaon BoN00 | 10{0e0373
AJuT2Y 182021000 !c INV TTL LD MR )=INP 0160M ONY6LO0SN
AJU?Z8 t820e)142 c #P YT LD DeTYPE POBeOOLTRIQ 01604 | ANTULOTUN
ASUTEY 10001799 pem 17L LB NONs!NY OCTL -oBu0P CUTYIN LA
. /
.
A NIICILLANIOUI PARTS
:loo-oﬂfl' | Ooeulv-xc lO-CONY DIPeBLOR (LIS [ WoIUMPL i) M I t200e047)
12090033 1 NEAY BINK, TOw3/T0w39ePRE (LK) . 20480 120920033
1810=0307 1 | NETWORK BWORYING (IUMPERS) 28400 181000307
20480 03u38-20%0)

0-K




Model 3438A.

Table 6-3. Replacéabie Parts (Cont'd). -

Section VI

CARTON, CORRUBATRD

Reference /| | HP Part ' L Mfr j
RO Qt Description ) Mfr Part Number
Designaticn Number | 7 P Code: j
MISCELLANEGUS PARTS
A020- 1278 1 SPACE R/COUPLEH (ll!;l_l‘) WITH S140) 28480 4040 1278
03438200202 1 | PanEL, mEAR 20480 | 03430%00202
03430200601 3 | NIELD, PC 20400 | 03438=00001
0343000602 1 | ‘omacker, ewivew 20480 | 03uM8e00602
03438200603 r | oo, rc , 20680 | 03j30%00003
03430200604 y | seacxtr, conngerom 20080 | 03y30e00804
0343800609 2 | smacwEr, TRANGPORMER 20480 | 03y)8=00803
0343800006 2 | WeAcKEY, 010K 20480 | 03430e00008
0343824701 1 | emacam 20000 | o03adaeRavOy
0343840080) 1 PE ABBY, MAIN 20480 03430=06%0)
0343004802 v | Pc ABBY, DISPLAY 20480 | 03g)0eetBOR
0323464303 1 | Hpe1s 30ARD Q8680 | 03930=00803
0343090000 1 | OPERATING B SERVIGE MANUAL 20480 | 03ad8~90000
03800044 2 | orANpORDeHEX o/32" 00003 | o8p
‘ 10601348 v | Tiky eTanp sey 20680 | 1ay0e1d68
30010420 21 T armge 20400 | s0pleousd
$020-8813 1| PRONT PRAME 20000 | sopo-ssiy/
30407201 # | PoorcavanDAND) B0N80 | Woa0e?R01.
504007203 1| TRImiYoR A/ 20400 | soucaraol
30407208 3 | covemprar 20400 | SoyoerRap
$040=7409 ) | CovEmisorrom 20400 | §040s7R0%
5040=7222 ? FOUT NON SKID 20400 | 30pde7RNR"
¥040=7883 4 waseen 20480 | woitie7083
50400210 " "8 | covam, #t0 20080 | yogoeiitio
11203930 . ' LABEL, CAUTION 20400 715003930
713006108 1 | Navesuare 20080 | 71006102
712006408 3 | LameL, xNen 20400 | 71p0mhu88
0120=1340 1 CABLE ABBY AC POWLH 104R0 | KMge?04)
. 2 N , 20880 | e1g0=2%01
9201 1220 | 20400

0211 1220

“6—9




Sectiqn vl

. Table 6-4. Miscellaneous Parts

Model 3438A

";‘d: g ‘hp: Past No. Description Oty
T 5040-7208 " Cover: Top 1
2 03438-00601 Shield, PC 1
3 03438-00202 Panel, Rear 1
4 5040-8210 Cover, Side 2
5 0343800602 Bracket, Switch 1
8 03438-00603 Shield, PC ]

7 034355-00603 Shield, Bottom 1

8 5040-7222 Foot, Non-Skid 2

9 1460-1345 Tilt Stand SST 2
10 5040-7201 Foot, Standard" -2
1 5040-7209 Cover: Bottom 1
12 5020-8813 | Frame, Front 1
13 03438-00201 Panel, Front 1.
14 5001-0438 Trim, Side R
15 03438-00606 | Bracket, Side T2
16 5040-7203 Trim, Top 1
17 -hp- Logo . 1

7120-6188

6-10




Model 3438A Section VI

. ' . ’_ ' ) ' ! / I K . ’/’(‘
. Direct Mail Order Program. ’ ' ' : o
Domestic orders for replacement parts and supplied can be placed through our direct mail order pro-
gram for U.S. customers. There is no minimum order size. In most cases, your order is shipped the
same day it is received at out distribution center, prepaid, where over 70,000 parts are in stock.
To place a man order, send your check or money order--no cash--to Hewlett-Packard Mail Order
Department, P.O. Drawer #20, Mountain View, California 94043, Payment, made payable to
Hewlett-Packard, must include local sales tax, if applicable, and $1.50 for handling charges.

Please include in your order the following information:

- Product Number
- Description S
- Model number and description of the equipment with which the product is used.

Unit price of cach product. '
- Your name, Company’s name, full return address, and any special instructions. -

I

-1 tax exempt, include your state exemption number.,

If we can be of any assistance in placing a mail order or answering inquiries on mail ordess, de nol
hesitate to contact us at: ' :

(415) 968-9200 cxtention 341, 342
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Maodel 3438A

7-1. INTRODUCTICN.

N
A\

.~ 'SECTION Vil
MANUAL CHANGES

7-2. This section of the manual normally contains
information  necessary  to - adapt. this - manual  to
instruments for which the content does not direetly
apply. Since, at this printing, the manual does apply
directly to instruments having serial numbers listed on
the title page. no change information is given here.
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.8-1. INTRODUCTION, R ' ~8-10.,0hms  Current Source. he ohme cunent
‘ ‘ o cource provides olis reference voltige for the anadog to
N e ectons contanne, the Nadtnmerer oy ol dital converter and- it provides sense curent to the
Soperation and tronbleioatigntonmation Ve "k now s resistanee” torcacl ol the 7 olims ranpes,
Cncluded ae Bloci deraes smplibed scoheratie divd . o ‘
cotnplere Aot tor chenaties _ 11, Current Shunts. The current shunts are nsed for
, , o md de cunent meastrements, The voltage drop across
Vol he Loliov o equence aalt o be ised e the 0 Shant esistors s e inpul voltage to the iput ampli
Sechion ‘ er e the ae or de millimps lanction. :
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8-21. +6.5 v (V DisP) Power Supply. Fhe N bise.

\uppl\ s Tullwin e reetiliod by CRA02 and CRAAT and
lu'nlAlul by repulator Q4020 Q400 pets s
uluum ftom the 17V Supply.

\(ll(\

8- 22 +9V (V D, swer Supply. The Vb Supply s
f HIH\\.I\L rectitied by CROOT and CROO and repuliated by
- lll(v()l OO T s a three pin S Voregulator, CROO/ referenees
S l 601 at 390 Viinstead of pround. v herelore, llu oulpul
Sevoltape s i nonsadpstable 855 o 945\ olts,

8-23. +5 V (Vc) Power Supply. Ihe Vo Supph RE
fullwave I'Wtili_s('g_l by CRO0S wnd CRODE Grid repulated
by UO0) U0 s gt A hree pin SOV rept aton,
FRoWever, i this .||»|)m Hon i e luumd Lo pround.

8-24. VBG Power Sl)pp‘ly.‘ Fhe NV BoG Supply s Zene
repulited (CRODK 562 V) supphy that s tulbsine
rectitiod by CRO02 and CROOE Fhe ontputscadis able

Srom 2 N oSV by 603 The VoG supply should |u sl
to the voltape stinpued on TS,

8-25. Analog The’ory.'

8-26. Input Switching. Ihe  duput  switches e
separated mto iwo proups  Funciion (82 thra S6) and
Ringe (87 thus ST The function switehes provide.

coiiect paddis fae dheipaesipnas to the anadop cireuity
and at the same tmeoatput a three hne fanetion Coile
Cowhich proprams the Pagatal Contrel 1 (HT), the Toput
SHyhed (U ad the Inteprator Fybod (U1 The
Ssimphlicd enalop sehematie (hipure 8 1) shows the
Hpput \\\|lvhm;:‘«'nn||lu.u'|.'nmn fon cach Tunetion. Fabie 8
I shows the anpet Swotehing confipation tor cach
fenction. Table X0 shows the thice e funetian coden

for wiach of the R Multimeter funetions,
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bt Lo [HERE DT il‘»l‘(,,
P PRV 1 ik L0
R ACV (53 . (R 0 T
wneHina) | ) )
ACHISHY YN 0 0
BT ‘ ! L [
I e ranpe x\.\llrhv\ (57 thrn STY oupput g theee

nothe N
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and U whe
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e l‘lll)'l"u)(l(" foo Py b
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;"" e 0 whoae |l|t
ranpe codes and Prpure 8 3 shosesa blogh daenan ot e

lopie mterface dirmge Nato ad Nanaal v

Table 8-2. Range Codes.

’ e \
Hoange PG [0 40! JAXURER! ‘
1 \ v\ ' B '
Domv s o e 0. |
dndmv sey [0 S0 0 Y
ROVAC . | S0 i |
D0V 1S 10) } I 0 |
D00 V(ST | | ] |
1200 V(510 o0 o ! [
20O M LG 0 0 R [
Aato (S14) - Open Chpren Ul i 4
t
808 Voltape and ohms Tunctions can be Sito oy

Nanalhy dnged. A Tie current function gl bandac b ane
mantally Tanpe onhy. S8 thi't ST are wsed o select the
corect cutient shut tor the Fve cunment ranges

Vi lop
Noallmeler crrentl

8-29. DC. Voltmeter. |he Sonphitied
Sehematie (Bipie 8 R shows e e
I he tunetion of the anatop portion ol the
Malomerer s to convert voltapescunent. or resstanee
lormation at the mpat termmals toade volraee at the
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530 The voltape at the mput to the N to D Ganverter
(D) necds to st withiethe o ot BV de o SN o
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ALTTO (S04 ON)




}1\.;1(-| STRENAY

:f
'

condition— The mpat volaee (B) st abvioushy he
amphibed or atemmated to keep the voltape e (D) within
hese ity T hios ;u'.("'(m;pl;xlmi by the tombimed wons
ol the Tuput and Postamplitiers Frpae S04 <hows the
g!.‘lll"\'n‘nlu'm.‘nlmn For cach of the five dedanges,

S A Fhe mput voltpe ar (8) s apphed 1o the mput
amphihier darmg imteprator sun np ondy. Consequently,
the mput voltape to the TnputAmphier s sguane wine
asoshown i bapoe 8 '

8-32. AC  Voltmeter. the AC Voltmeter
conlipuration s shown in the Analop Simphiied
Schematie (Bigare 8-12)0 Fipure 85 shows the pain

conhipruration tor cach of the five ac ranpes,

! .
K 4% 1 the AC Voltimeter configuration the output of

the Post Amplitier (D) is the input 1o the Ac to De
Converter, Thes sipnal will be ae e the ac volts on ac

nullivmps tunetion,

8L

cheuit,

o and ity associated componentscomprine the Ac

Sectuon N TH

to e Converter, The ontpot s a devoltage cqual to the
v vadue of the mput - The outpat al the A to e
Comverter hecomes the tan up voltiee Tor thie N o 1)
Conyveriel

8-35. Ohmmeter. Refer to the Simphhed  Analog
Schematie for a simplification of the Ohmmeter cirewt
confipuration  Fipure #-6 05 o block diapram ol the
Ohmmeter ceeuit, ”
.

RO TR Tunctions as i low nn|)‘«,:«l;|m:(' voltape sonree 1o
Roc Teoutputs S NVoamcallb ohmmieter ranpes. Blos ontpat
Noltape b dropped across Reet too oo virtual pround
provided he the Inpne Awmphbier ¢ The resaltan
cunren i the current thyn the unknown Pesisbinnee (1)
Pagares 87 further somphihies the pam conlipuraton
the  doput Nmphilrer.
campensation, and protection crcattey as ab i g
Op ANnp owirh Rict as the anput tesstar and Reas the
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[ the degative OFT nd QFE will be
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e srator ontput s
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837, Analog to Digital Converter (A té D Convirter), during runoups Dunng ranedown the diselarpe vate ol

€
chiarpe

fised (thived slepers Pheretore, the preaterithe
€00 (|m’~‘i’!i\t' o negative), the |\l|u't| the
chischanpee e Phes comverston method brommvoltape to
e s called-Dual Slape e pration. hconnter i .l.".lluI‘
At the bepnmng ol tan-down and Funs it the osrpur ol
the Intepratol o he .H(lllllll.l.llkd‘lllllt I
directhy proportonal to the de voltape at the mpat o the
N oo DO Fhis time s processad by the
Controlle with  the Pretion

Ol

(|()\-:\‘

Onverter

alony fanpe ad

mformation that o adready established to beconie dhe
ANudometes displiay readout,

SL8The Slope Amplitier nd Comparaton ampliry the b
Sutpat O the Tteprator by a faetor of NSOCOU, This pro- 1)
vides aovery aceurate zeroserossing detector T te output
ol the Integrator is positive during o |||w,,lln (mnpu Hor
antpul will Be positive. Phis voltape s se mul ad pl(n cased
by thie contotter fo provide coireet IlII.t|H\\I| anddisphiv
The comparator output will e positiveg

until the antpue of the Tntegrator rons dowin and croses

AuLE e compnator then chanpes 1o zero volts
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8-44. Controlier. U113 functions sy an NMporithmee
State AMachime ¢ YSAD controtler. h t‘unllvul"llni‘ OIS
FE1 carchimge oncthe Iapat and Tate prato ll\lnnl R
[ llu' disg HIN t|l“l|‘

T X f i
Sy AN CEhe end ol o (Im\n the cutput of the N o D
Cony et M'wmpn o) S Nrae e H O oy

Oy 1o III dependime on e polanin abthe Totepraton
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Imnmm AR ste the begimnmy ot ron dow i Now thy

cotntel mnut lie toys pod e, A e The ©omparaton state

Chanpes 1o e aceutate N o DsConveraon. T he
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8-46. HP-'B Theory. '| ho HIP-IB isah mstrumentation
mterbee witieh semphdies the mtepration of tstraments,
caleubtors, and computers o systen,
; _ , .

: NOTE

S M PAB s Hewlew-Packard's implementation
CTEEE O Std ads-19750 " Standard | Digital
Cterface for Programmiable  insirainenta

rion".

Ko T he P IR employs o buscol Foactive sipnal Tines

prouped into three sets

(1) Dt - . D

(") Data Byte Transter Control
(4 General Intertace Manapement

Uhto 1S Instments cinche interconnected inone TP TR
System. bipure 89 1w a0 pietonal ol the Interface
Copnnections aad Bus Structare, ' '
[ .

Rk, I-'|-’;.'Iil ol the sinalidmes e ermed DATA hnes
and are used o carn scoded messapes, he coded
messapes  may represedt addresses, propram data,
measurenients, or status by res, Thesime DA LA Tines aie
g used Tor input and output of messapes o bie paradlel,
S byte sesad oy, Novoraldhy, aoseyen-bit ASCHE code
; used with the cighth bit avitable tor Piarity Checking,

8400 Drata s transterred byomeins of anomterlocked
handshake™ techmague which permits asynehvonous
communication or dati trnster at the rte ol the sTowest

)

¥-0

vty LW fu S

Figure 8-8. Integrator Outpul.
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device particips mm' mthat p.n'm Wl conyersiefdd

thiee Data BYTE Transter CONTROL ITITRNTRC m,g”){ dio’

||np|( ment the handshike tee Inmlm ‘ ,,.tf\

¢ . . ) .\QF":.‘Q ;
xnu,nm temaning lne GENERAL INTERFACE
MANAGEMENT lines are used lor such things s

activatmg b the connected devices at oneeeelearing the
imterface, Reler to Table 83 o lln de lnnlum ol cac |l
ol the lll.lll-l}’l ment hines,

et

Table 8-3. General Intérface Management Lines.

N M o Deconplion .
AlTGntion AN SRR TERPINE S thee Opdratiog mode
Itedtace s e INFTIALTZE S the P system Loan adle
3 l'ih_'.n Mt S (.lm Aty ‘an th 1)
Setvice OO ALTRES the Controller 10 o taeied fo
Heguent Connhinmication ‘
Parimote HEN PEACES mstrame it ander semate
Aoanle PR pogram wontiol h
fod gl ‘ tiol INDEATE S e date transation,
ity dutmg a data teanslber Sequieace
) |
\ \ '
1, )
R \
‘IR’)!JBLESHOOTING
\\ 1,
8-5 l Prelcmmary Troubleshoohnq
SN Innhlm‘nmlm yprocedares are performed afterit

s o fnilure in the Muottmeter
tvoobyions, stch as o blank ’
displiny, ';clu ‘ln the Adpustment and
A bbievi gl Pertornumee Chiecks belore attempting 10
llvnnl»hxlnmll the Mubtimcter,

" §CAU,fION-§ e

y - _ :
l'/".w‘"»/n‘/'/'/«/'f et i the Mdiingerer cnay he
perntanently damasied by osiatie “dincharge

o a hand or ool when the \/m/mu 11 1
divasserhled. The procedures helow must I
follovved  1c prevent  possih /« damase

i‘a st \hll\hul hat lln e

unum\ fuivas i lure
Procedutres

o Grownd the hand \\'/11/«', (//',‘.u,s.\4'/11/)//:1'13-
aned workns on the Moltewer: Conduerive
weisthands (-hp- Pare Noo 00970-6.900) are
available forins purpose. ,

. ‘, « L |l
O Utach the Multinerer COM rerninal
o et sround. Tone ol /nu/x‘/nwm'//',

‘wum/(/ tocremovesiatie clhary x \ /n /nu s

them un the \/u////m rer.

S e u"u"'f‘/«'r///'h onwitha s'r:wm/«'(////r. ’
T (vvvnrwvv\ c

| ‘.-‘ CAUTION) o

llu// (/r (e 1)/0\1\ \‘/;«/1 um/\/m' il
this “crrauns boards SO uu/ummu/mn o

oy i ' NN .

,‘lm l‘lm'mnl (IH)' . o L
51 vavl' (o Fable X5 AC Gam, 825 DO Gamng jnd '
Frpare 8o B2 Siynpliticd Analog Schemane for the
In'lm\m;' ¢ \.unplu o N S
! ' . 3
3 ’ NOTE P -
Circled leters (A) through: (F) are reference .
/mml\ (o aid i correlating be meeen Mock,
x/m/ ified, and nm/m resche At memm |
I o ! .
", Table 8-4. AC Gain. '’
) .
(A) - ' (M
" v ﬁh'ml In|m( /\nun Pagt Anp | Post /‘\mp
AR Voltage (Gain) (Ciaini) Oupint
D00 1\ v RS < 10 D00 M\
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0T 100V 007 5 RENIIREE
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Part - No, / \H‘/’I) DX whent, /4 Iz /""//’"« AL i
”:u(/m/u //f' /)rr )lu{ [’( HH/I 1y of. //II\ lor , L
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('/'\II\( e

e //u\ Koy i -’-i"-“_ . , e
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8- 53 Front
(Ilmlx.unl»hn;' th'
olated by (I(nng
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X 00

Voltage ('(}.Illl) (ST Oupin
D00 v | o e X1 Ly
v v X1l X Y
oo v v | S VARK
TR S TRV R TTY X ) Y
P00 W oo v ’ o Y,

NNV Inqmm\ u\pmm |Il|ll|(,\ ane mmt,
Glten assochted with the SLode comvene ol the pmt,, '
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A L pann, s Inhm wolated by
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Fhe tunctonal bloek dugram can be used to

RERNTEY
isolate Bnlares as follows

t

]

Yo ' .
DI . -\ . . o '
e Tadture s probahhy assochfed with the postanip 10 .

| ‘f 4 "
v‘,' ,’." “I\ “ i B X ‘
AT R Madel BN
‘ ! ’ } ’/ .‘ ' II " v :
it b been

8555 Disa.:sfemtaly Proc»dure ()uu

w»l.lhlls.ml 1y s dhiere s i tabure) disassemble e
\hrlmmlu \Aam;v the tollowine procedure,

o |v‘. ) , X
"|x'(‘|i'!7n\j‘:"l,ln"“-‘»vinl'lnm.‘m‘ Power Cord o

/‘w

Rnnm\n'r\\n top cover fastening serews (hack

b nnl) .md e )m\ 1 1OD COAVLT.

|

l
o Remova i’m" ALY shicld mounting serews (hack
i lIlLl) s wall adlows the A PC and shickd assembly
(lH' HH o s |H|\\ e e ol an neh,
, }

(Ii Dyisconnect Watrom the A PC assembly, AWV v
Sreen, vellow, oranpe, red brown cithle connecting A3
AL (dhispliyy ' ‘

el Remo e the A3 PC and shield assembly by shidomy

(he et bly torwiad and upward. With the Multimeter
place the A3 PCand shicld

lont pancl facing vou,
awsenihlv Lo the ripht Sside ol the  Multimeter,

Fxample | . .
' o ‘ [ Re connect WS o the A PC assenthly,
acV Ol ' , : o
, doN. o ' e A adjustments can be made without removiny the
Oluns, O Nt iterval AT shield. "
e Tl 1 probiably aesoe Gt \\Illl the |n|ml amp o 8-56. General Troubleshooting Information.
e l()kl\()ll\(lltl : ‘ . .

C ‘ 8-57. Test Jumpers. loest jumpers | JND) e
‘ o bwamplelo oo stratepicidly focated an liw A and AL PCassembhies to
\ ; o ‘ )

I S, T cand lmuhlulnmlm In some Tocatias INS can be
NS ()l' l . \ chipped open tor cireot isolation, Falbile 86 Tists the A
doeVv BN ' IS and therr Tunction, ;
O I'N /
' N , ’ NOTE - 3
' xlblp"’.il;tgln‘t'w,I:{‘]imlwhl‘\‘ aasocntted with the ac toode : e letier Joetched onothe 1] PO assembly
converter , denotes the I desinatoron thosclieniatn
‘ Soro ' ~ . .
. DR \
L A
’1 I:’v ,1"
. ]
' Cle S Table 8-6. Test Jumpers.
‘ IV NG Voltage/Signal - ‘ g
ST I Foternal Hold loleds Doy
' e IS EERERN fent Onty ‘
- UEE R N 1Y/ R S DL BTN (’\myv'('fnuml '
T SN "ont Anp Outpaot !
Lo ERIUERISN Slope Amp Otpul
T oy Comparatod Outpult
BRI\ ";’U.'A‘A--“ hum up ok 1ot ()Il\ly
T UK NPT SN0 Vilip Sopply When Opened
L . " SN 07 Ve, 2V Sapply, disconneets Mo trom UG u s
' JMEA05 Vo, SV hupply disconnects Moph lrom Ul
M) Vool 2V Sapply tiseonnects Vouh rom U2
Sl a0h b2\ Supply hsconmects V2V from UP U3, lll ), i
vG, v ! \ z
R AN 00 /N Bapply haconnects 2V frone U U6, U
L ‘ e | any 7\ Sapply disconnects -/ V oo l 2O, U, ‘ o
' VG, U7, b
. . JM 08 /N Supply thseonnests/ \/ mm ll') Uh lll ‘
N ! |
.,
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§.58. Test Pads. T opie controd states for the b P
cocmhly o s PN b ow 0 )(;m‘!u-v\'.llu.;.lv\} Huting

Pharest pands Tabibe

Sl the test pad by nadnber and it
dpoctated Tanction '

Tahle 8-7. Test Pads. -
Nv: - ll.'v.mu' . an _ ,:-U.-:.u[(: MM‘T
N Fontp boable T ME BManial Range

awtteh Code

W Mol Taange

R | I ) /
Swrle h ok

[IERAY lI(Hlt

o M el o Pyt Corotnd
4. foe e N Fron Doy
‘ ‘ Compens iton (U]
S RAVE Bl g
Sasitteh Code | Y l N S ontec hron .
, o ,
8-59. Power Supply. 10 the 7 v ‘\ml or the 5\
sopply reads Tow g the vest pacdesten Ol Iand e

check ton PN ane AN ata port poordo the S Reder
to sehiernatsc o heowitbvendy e problems i the
power supphacher than e the N teter cicntiy
Popmne s 10 hooss the peapor contrensation for the o /2N
sipphies

and TN e

o000 N e the ol rade boa U U andd
U b valtare oot tee Uoaediodiadhe openime T
U R NI PNE 10wl
coltaee awalb e olare the Laod

vodlape
dind poit o the AR
Pdeonatod cre it

861 AL and A2 Troableshooting.

'Im(1M(?fil‘ju(.‘;ln‘l(;. bondones an the

anahyzed fy

8-62. Analog

anabor coomtiy can hese be dudving the

Sonphcd Natoe el Te s e
NOTE
Do o Aos o b o wiule venthvine 1

C e U N doncrar O perairen

can beasobated by
Nmps nput
NIBVASES
shonld be

ol el

Ntphilers
€ OAY

Soh Phe Tnporand Pos

o between the Annd
termanals e
Jherelose the

STTHAERA

placing o
Nudtimeter nro
Nanphidies

e both amphibicr e

l(i[i(‘v Hit‘

artpts ol ethed

Appros soro v ol

v

' “ 0 .
"
wa
¢
i a
:
¢ ‘

F‘i(“;um.il- 10.

A
I
‘“

\(‘('llnt'."\"‘r\'|
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sigmhicantly from zeco, troubleshoot the Trpuot Ampithier

frst

f . '
S 0 The sainstorthe Il.;ml and Post Avaphliers can be
venilied by stopping the, nu.mmnn neevere durmg -

ap. s by accomphshe d ln shorting, U T3AS) 1o vmmul

durine run-upFhis stops the contragtter clock and feaves
the pann selector swches set Tor ran- A A devoltage can
Do tmed i cadch auipe to signal trace the stage pain ol the
Inpur aned Post Nmiphbiers,

8-65. Logic Troubleshooting. |he Multimeter lmv.«f
can best be tested by the following procedure: f

a0 Wi L0y sl disconnected open IN0 ;

h Conneet ihe controller (V1Y side ol Al\‘l.‘(),"lf‘»

SN0

¢ bhe display to andicate all zeros exeept when 0
“Tnpoper” switeh combination s selected (Refer fo
Section T, . ' |
M0G0 1T Ui test Tl there s acproblem e the Fogee
portion ol the NMaltimeter, Hoar passes, the Problemj e

Ihely to beom the Analop portion, |

NOTE f

e tdpasoment Procedare st be
porformed and e Ahbreviated Performanie
Fost complered before asswmnn the
Vieddtioncrer s faled Many ot of
proehieshioote can biowansted becare u/m/
overloched adpsiment. '

Hosd

-67. H P-~-iB (A3) T\roubleshooling.

Son o Phe A3 | Coansembly canchest be troubleshot nsig
thee hp SOO0RN  Signatire Nnalvzer (5 ) and - the
roubleshootmpesd Tow Clharts piven s bipae 51

8-69. Signatyre  Anatyzer (SA). Throuphour  the
fotlovwany Flow o« bt the SV swaich settings
connectors will e pnen except e Tpround ead

conncecnion  Hhe pronnd Head s connected o (he (.\l)

ponper on the P .lmml Ay Tor the entine test
Ma .
' v v v
. A " i s
I .
v L . | ,
- . S &
(YRR
o

Power Supply Jumpers.
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. Manual Part Number 03438-90C02 |
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/i Tho A3, HPIB Board nas ch-ng.a from 03493 eesos | : . ,
1o 03438-06506 o S
,w;umzz. Figwrs 818, HP:IB Schematic. The fonow-{ , I
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. Model 3438A
i cnms W0, 2 or o Saie! Numbors. mn mmu
! :hpl-ﬂ. Fh‘l’nlil Sugnature Soto L
Deponding on what type of ROM (U726) is imnlled in BARPARS
" the inltrumcnt, tho Signatura Set Number1 may ba dif- R
ferent ey o el
. P ' A ‘ ’ J
B o L e Ine oldur units U726 will be whne ceramic wnth a metal
: , ,n'.'. m'“- ; - .. cover.centered on the chip. For these instruments the T
" Devigne ""m"';' N "'_ ST signatura set willbe: . - A
7_,‘535’1"' [‘?oaeo 2018 Bus'Bar-2 cond, short N S
"A3E2 0380-2018 Bus Bar-2 cond; short .. Lo Uz |
. A3E3 '10360-2018 BusBar-2cond, shot . . o - |
" A3E4 1.0360-2017 BusBer-2 cond,long i Piﬂ 9 .98U7 S
i .A3ES.  .0360-2017 BusBsr-2cond, long | S0t 10 S A38U
"A3E6 - 0360-2017 - BusBar-2cond, long . Lo 11 U880
~A3CB09 0160-3847 ' Cap-Fxd .01 yF6OV _ - Lo ]3‘ O6FH
i LA3C810. 0160-3847  Cap-Fxd .01 uF SOV . o 74 3869
. A3CB11 0160-3847 Cap-Fxd .01 ,.F sov. ‘ .16 9FF8
Lol ‘ L e | - 18 CBCH
e e umnpn o.nm the fouowing. e . w17 8667 |
( i ‘ " r..m:"‘ f.”.." ' o R A}\,} ;L SR nowcr units U726 will be black plastic. For these in» g
)  .,;1 r' »Mlo.' ;;\ m L T .A o strumonts thé slgnature set will be | - |
i -~ A3C705 o1ao-17o1 Cop-Fxd 8.8 4F +20% 6VDCTA N A DY
. ".A3C706 0180-1701 Cap-Fxd 6.8'uF +20% 8VDCTA = .. . ur28 | |
~ 'A3C714 0180-0291 Cap-Fxd 1 4F +10% 35VDCTA > _ LT ‘ ; R
. . A3C718 0180-0291 Cap-Fxd 1 yF £10% 38VDCTA . o  Pin'9® 1CFH TR AR
~ A3C717 0180-0291 Cap:Fxd 1 oF + 10% 3SVDCTA = R 10 C9UO0. ' e SR
© . A3C718 0180:0201 Cap-Fxd1uF £10%3SVDCTA , . - . .3 P16 R o
- A3C719,0180-0201 Cep-Fxd14F 210%38BVDCTA  ~  ° ' .. S0 Rt L
" A3C721 0180:020% ‘Cap-Fxd 1 uF £10% 3BVDCTA = ' " o . | .
 A3C724 .0180-0201 Cap-Fxd 1 uF £10% 3SVOCTA -~ = . .. 14 4698 . o
A3C725 ouo 0291 Clp-de‘lpF :10% asvoc TA.‘. W S 16 3UUs >
- : | : , .16 . 0130
m-um.ul. a-zm:z.-uum 2. cn.ngo the A3 | | 17 1CHP.
HP-IB co onont locltor to thot s owr bol L ‘ :
A mp ‘ h otiad . i.IIAIaE NO.3 m all Serla) luhu. Snlmmh Emr. o
' I'm nzmzz |ﬂ|m 3-15, hhmﬂc 3 3438A HP IB. | .
-“Schomatic o 3 : | PRI

o On this schomatlc, U71 8 has a pin out error. U718(4)ie. - >
' shown'to go to. U7 7(10), and U718(3) is showntogo. .
~ t0:U717(13). These ai='wrong. Pins 4 end 3 of L1718
* are reversed. U718(4) goes to U717( 1 3), and U718(3)
goes to U7 7(10)

o cum! ND. 4 m sl sum Nuxhers.

Pt m 18-22, mmh 3. 3438A HP-IB Srhemat’ca

; nd co'mr ot " achematic s
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Cew CporTemu B
AVAILABLE :
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e | )
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) e
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,GHAIBE NO. 7 Appllu to AII s-ml 'lulnllm | -
‘,.'Add the attachad “DECLARATION" to the manual

4-;1 \‘M’JM.MVMMMTM Chango entry : ‘» R |
,OOmV'-H Bv 19 8 to 20. 2mV " to"“'ZOOmV :";f S B
2, ] "3 MWMAWTM Changeontry : I :
*; r2v: 19v ‘IOOKHz i RAK LT AT
_V‘C‘h'ln i émry "4-8 2V Rungo/+1 9v 1 18#7 m S P
1. 903v,""',to '."4~8 2V Rnnoa/+1 sv 1 897 to ' o

| m Tm‘cm to at end of Soction 4) Change | - e T
,-antiv "‘4-8 200mV: Rangﬂ- 1 Sm\/ 19. 8 to 20 2mV " S sl
Q‘“4"~8 200 mV Rnﬁgn + 19mV‘1-‘8

. -l ‘Villl N', Rsplncnbla \'ﬁar)tu. Chango entry
,n"A‘iU'i.,‘pln 1828-0340,IC OP AMP'" to “A1U1, pin S ST o
5180«0218 SmlnctedOPAMP" (PC 09 20322) S SR | |

f’cﬂm! lﬁui M W Iutm mmm ,,.,..,.,,‘ S T Y

l’-:lnl. lell . m Pml!. Chango A1U5 from
1820-0223 to 1828-0357 Qty 1, 1C OP Amp =

r" 83, Toble 43: Mepheosble Fars. Change A1C1178nd
_ATCT18 trom '0180-9847 o 01600128, Qv 2, .
Capdcitov de 2 2 UF BOV : Lo S

Papn. ll .f'l’lilo !3 m le. Add A1R133.
' 0BY8-4435, Qty 1, Resistor 2.49k 1% ..126W F-
‘ TCﬂO:t 100. Mf-. Codo 00746 Mfr. Pnrt No CRBM

>3, Fe; 'fo!!cw ing schumltlc changes ara ap~
2 ublo fur tho U1 2.’U5 oircuitry
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- ,,.,ermit wird boschoinigt, daB das GeratlSyctem
in Uberainatimmung mit dan Bostimmungon vcm Poatvarfugung 1046/84 funkentst&rt ist.

: Darv Doutschon Bundo ost wufde das lnwrkohrbringen dioseq Gordtes/Systoms angazeigt unr: |

‘-Zuuuimmtm m ma und Tmmlto . | - ‘_,i S

vy ’Werdon Meﬁ und Testger&te mit ungoaf‘harmten Kabeln 'und/oder in: offamn Meﬂaufhauten
‘verw‘endet, so ist vom Betreiber sicherzustelien, daﬁ die: Funk-Entst ‘rbastimmungen unter

| tbo aoriés for complianco with the requiremants was grantod..

HP3s3BA

\

dlo Borachtiguno zur barprUfung der Seno auf Einhaltung der Bestimmungan aingardumt

’
' "

‘ odlngungen an’ seinar Grundstﬁcksgranze eingehalten werden,

IR Manutacturer's declaration

Thls is 1o cenify that tha equipment - HP 3438A
‘is in; accordanco with the Radio Interference Requirements of Directive FTZ 1(46/84. The Ger-

“men Bundupost‘ was notified that this: oquipmant was put into circulatiun, the right to. check

“if Test- and Moaauroment Equipment i operatnd wdth unscreaned cables and/or used for
moazuremonts on opon set-ups, the user has to assure that under opetating conditions the Racio
lnterferanco Limiw ara still met at the border of his premises. ,
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