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SECTION 1

GENERAL mrlonmmu

1 1 lNTBODUBTIDN

+The hp- Modcl 34B0A or 3480[’. Diglml Vollmctcr in
comblnation with one of the plug in units avallable makes
measurements with four-digit :esolution, and up to 50 %
_overrange capability on most: ranges and functions, The
"display fncludes a MRh digit *1” for overrange measure-
ments, Polarity sclection and dispiny are nutomatic, Most
controls, such- as range, function, Hiter and sample rate
selection are contained fn the plugdn unit, The following

lfunctluns and’ ranges are nvni!nblc in thc vatfous plug 0

~PluginUnit- |, Function and Range
" Model 3481 A DC Volts
. Buffer Amplifiey || 10 Virange
Model 34824 | DC Volts
-DCRange Unit | 100 mV thru 1000 V ranges
* Model 3484A DC Volts ‘
© Multifupetion Unit*| 100 mV thru 1000 V ranges
o AC Volts (optional) '
b _ 1V thra 1600 V ranges
. . Ohms (optional) .
‘ ' 100 82 thru 10 MS2 ranges
Model 34854 | DCVolts®
Sconning Upit 1. 100 mV thre 10 V ranges
(10,20,30,40 |} . _
or 50 chmmcls) .

‘13, The Modd 3480A s a beneh model nstrument, whilé

) .the Madel 34808 fs, designed to fuclitate rack mounting..

he -clectrical performance of the two models is jdentical,

' Throughout this manual, the term 3480A/B will be used’
, when no distinction between instruments s made, Any
information that applies to one instmment only will be

clearly indicated,
1-4, SPECIFICATIONS,

15, Complete specifications for the Model 3480A/B Digh-
‘tal Voltmeter in combination with the varfous’ plug -in units

. -are givcn in Table 1- 1,
_1-6 BPTIONS

; [
o

1, s.mple/aold ﬂption 001,

rl 8, The SamplclHold option . for thc 3480AIB pcrmits
accurate scanning of changing. input voltage, In nddition,

“the Samplclllold feature mny be used for digitizing

[ . R

b

Jow: l’rcqucm.y wavelorms, for pcnk readings, response tlmc
measurements, or transient snalysis, ‘Any of the ayaliable
34R0 serjes phugdn units may’ be used in an instmmcnt
cquipped with this option,

1-0, BCD Output Dption 003.

1-10, Gption 003 provides eight columns of 1-2-4-8 BCD

output fnformation, 1" state positive, In addition, u print .
command signal, o printer holdoff line apd positive and
negative volinge references are provided, An external trigger
connection is also nvailable through the rear pand BCD
output connector, Qutput ground js common with
3480A/B inpui low, 'This optior may be installed either at
the factory or In thr Tield, For fidd jnstallation, it may be
purchosed ns an ncessory, Model 11147A, Option 003
cannot be uscd with the 3485A plug - unkt,

1- 11. Isofated BCD Ompm 004

I-12, Option 004 provides the same clght Lolumns of BCD
output [nformation as Optlon 003, in solated form, Al
signals nt the outpnt connector are jsolated from the Modd |
3480A/B circuits, Isolated signals are referenced to chussis

|

(power line) ground, Option 004 may be instolled ot the '

factory only.

1 l .

1-13, Data Sty . Option 005

!

" 1-14, When the J4B0A/B is cquipped with [hlu Storage

Option 005, up to 50 complete readings may bo entered
into Data Storage nt a rate of | reading per millisecond, The
ovtput of these stored readings may be governed by un
external device, Data Storage is 1deal for use with o digital
recorder where readings may be taken ot high speed, stored,
then printed at 10 to 20 llncs per second, ;

" 115, Each stored reading includes oll infosmation gener-

ated by the 3480A/B Including Input voltage mng,nitudc, :

range, function, polarity ond overload, The pumber of
readings stored is selectable up to 50, in stepsof L0, When
stored readings are read ont, two ndditimml dipits are nddcd

to idcntify thc reading numbcr.

1-16, All Daln Storngc output lines are jsolated from the-
3480A/B input terminals; consequently, when Data Storage

. Is disabled, the output of the 3480A/B becomes [dcnllcnl to

that of lsolntcd BCD Option 004,

y -

147, Rt Option 00207 K1, ) 7

l 18, 'mc Model 3480A/B cquipped wiith the mtio oplion
is capable of making threeterminal ratio nieasurements,-

. using cither a +10V or +100 V external referen»c. The

B i . i ll
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’ rcl‘crcncc [nput LOW is connected to the unknown pht

" LOW, The front panel display s proportional to the input
voltage divided by the reference voltage, The ratio option
must be instnlled at the l‘nctory.

It
'
2
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e, ACBESSUHIESSUPPLIED.

. 1-20. Accessorles supplicd with the 3480A/B Include two
fprintcd circult extender boards, Hip- Purt No, 5060-6033,
) " and: o rack mount kit (34805 only), A 50- pin mating

L connector for the: BCD quipnt, -hp- Part No, 12510086, Is

c Jenpplle' with Options 003 and 004, A remote cantrol
connector for the Sumple/Hold option, -hp- Part No,

1251 1757, is suppllcd wilh Optin}n ool

| ’ i

|

' E‘IZ'I ABCESSUBIES AVAH.ABLE

oy »
: '1-22. A Plug ImExlcndcr Cnblc, hp lll48A is avaitable -

for servicing plug-in units with the 3480A (not required for
! 3480B), 'This cablé pcmiits operation of }he plugin unit
! : outsidc the instrumcnt.

‘ -23 A "Y? enble for use with 3480AIB Option 005 'Data

N \ Storage and an shp- 5055A Digital Recorder is avaflable as

]l *hp- 11181 A Data Storage Cable, This cablo Is terminated at
one ‘end by u 100 pin Data Storagé conhector, The BCD

digital, recorder, and lhc rcmotc, conirol Iincs are untermi-
nnwd - Co

o Jines are terminated with o 50 - pin connector for use with a .

Model 3450A/B

-24. The » hp- 11146 A Interface Kit s avafluble milnkthc

‘34B0A/B with the Jhp- 2014/2115/2116 Computer, The

3480A/B must be equipped with Option 004 Isolated BCD
for use with this interfoce kit, In addition, If remote control
of range and function Is desired, the plug- -8 Uit must have
Jsolated Remote Control, !

125, The hp 'Model 2070A Datn Logger combines a
Modd 3480A (using ony of the plup-in units) and 2 Modd
5055A Digital Recorder in one unit for convenlent oper-

.otlon and installation, .

1.26. INSTRUMENT AND MANUAL IDENTIFICATION,

127, Instrument jdentification by serfal number {5 locoted

*on the rear panel, Hewlett-Packard uses a two-section serfal

number’ consisting of a four-digit prefix and o five-dight

. sffix, Some [nstruments hn}ve a letter separating the two

sections of the sernl number, indicating the country in
which the instrument was mnnut‘ncturcd ! L
1-28, If the four-digit. prc.'ix of the serial number uf yuur |
instroment is,lower than the prefix shown oh the title page

of this manual, backdatlyg information located in Appen-

~ dix C wil define the differences between Your Instrument

and the 3480A/B dcsclibcd.in this matval, No change sheet _
supplement will -be supﬁlied for this manual. Any change . -
information has ulrcndy/hccn integrated Into the manual by
page reyislons. Revised pages are so designated in the lower
corner of the page, You may obtain subsequent revigiops by
rclumlng llu. qucsltonmrc in the fropt of ‘}lis manyal,

[‘,.!
s




' Scctiun:l o

J4B1AL & (0 01 % of reading + 0,01'% cf mnge},

34B2A nnd 8484At
100 mV ranhge;  + {04 01 % of rending + 0,02 '}6 of range).
All other ranges: & tn 01 % uf reading + 0,00 % of rnngel.

WBA% ]
100 mV range: x t0.01 % of rendtng +0,04 % of rnnge).
1000 mV and 10 V rangest d: ta.m % nf rend[ng +0,01 % of
runse}.
it

Snmplnmuld Option 00%; .

Oelay offt does not degrede necuracy of plug-ln. !

‘Delay ont odd £ 0,02 % of mdlnn to 100 mY yange for ony
! plug Jn, v .

Tnmplmun Coafficient {0% C to 55° c):

B4B2A, B484A and BABBA
109 mV range, Filter Out: t {0.00! % of rendlng +0,0005 %
_ofrange}°C,
lDO mV  range, Filter A or B:
.+ 40,0015 % of range}/® C,
Al other rohges, with or without filter; gt (0 001 % of
rending + 0,0005 % of r-ngu)]“ c. .

inputnulmnm o1 . }_ .
3431A:>1o1°n EAE J

A 8482Annd 3484A: b
77300 mV, 1000 mV ard 10 V ranges: >10'0 13,
mOVnnd 1000angm toMI £ 0,9 %,

34R5A {250 C, < 95 % RHE >107p,

Effuctive Commm-Mod- Rajectiont {ECMR |5 the ratio of the pnak
enmmon-mode yoltzge to the multnnz error In rendlnu with 1 kit
unbalance i efther lead), £ ,

3481A, 8482A and 3464A: >80 dB, deto 60 Hz.

“mgsAr . . .
pC: »80dB, ;
ACI{BO-60Ha . . .

Filter Qutt >70dB,

“Fiiter In; > 10'}18. .

B4SIAY 4 {0001 % of reading + 0,0003 % of range}/ ¢ )

uooo -} of resding

Rnnpn s-tmlon: mnnual nutnma jcurtnrpmu, Py

-Model 3480A/B
! - : '
' ~ Table 1., Spacifications,
P , . DG VOLTAGE Normal-Mode Rejaction: (NMR |s the rntlo of the peak normnl
' : mode sighal to the resulsont error in rending).
:
Panes : : ' Filter 60 Hz
T o8IA. 3482A0nd 4B4A | B485A Positlon 1 | BOHz - .| .and ahaye
10 V range on) 1100 m 1womv | B482A and 3484A out  '0dB 0dB
ey mOOmgg 1000 mV A »>27dB > 30dB
0V, 0V B, >77dB ;| »>B0dB
- 100V MBBAT Qut - 0dB 0dB
P 1000 V ‘ In >27d8 | >30dB
‘ D\mnnm 60 % on all ranges, Y 1200 anx Inpuy ipeak), ' QHMS o
: {260V pook’ for 8486A), f ; 34BAA only, Option 042
pnnu- s-lmlom mnnua!, nutummlcor pemmote, v Ranges; . |
| Automatic Ranging: upranges ar 140 % of range; downrnnuns ot (‘)ggn A |
10%of range, weon - ‘ ,
: . 19kn. o : .
: o o 100 ki o
Aecumy {90 days, 26%C B C,(ﬂs%rnlntiw humkﬂly): 1000 k2 FRIE AT S
. 1oMR ) C ,

T - . 'y
Cwsyronge: BQ 6 on o] ranges,

i 1

Autnmltl: nnnninu' uptnnues '"1 130% of rnngn' dnwnrnﬁg»s at
IO%o!mnae. Co . o

Amuucy lso da\}., 25“ c, +6° c, <85 % melative humigisyb:,
] mo n mnge; : (0,02 % of mJ;qg 40,06 % of rnngn), '

1000 2 lhrough 1000 kR2 mnnﬂn ¢ (o 01 % of reoding + 0.01.%
©of mnge) . :

10 Mn rnnee. 1 to 1 % of rcndtnn +0,01 %ol rnnae).
T-mpnulur- Coofﬂcllnt 0°C1o 55° Cl | '

1008 thrnunh 100k mnges: & (0.0015% of rcnd[ng
40,0005 % of rnnua)f’ c

1000 k&2 and 10 M52 rangest & (0 0035 % of reading + 0,0005 %
of mngn)lo c, .
-' TRUE RMS AC VOLTAGE
_ : 3484A only, Option 0423 g
; ‘ [ .
Ranges: oo T
a 100 mV :
j00omv . .
1y ' ‘
100 V - S
1000V L i ' ;

Dvnmnnc: 50 % on all mngas, 1600 V peak Input, by
Bnnno Sllncliont rmnuni, uutnmalic of ramote,

Aulomnlc Rangingt uprenges st 140 % of range; downrnnges ot
lo%nf ranpe, s _

i

: Au:uucy {30 days, 269C 1 60 C, <95 % relntive humld[lyh os

) lpecmod by praphs A :hrnugh E
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c . ‘ .P’. * For readings below m% nf mnpc, use the ”Accumcy ot
‘ hi | “’ i j Multipiier” graph times the lbasle: acpuracy, ‘For example, 11| ;
. TSR - 1 kHz, 30 mV sl{mi Woujd hﬁvann ?ccumcy of 20, % times | [ ‘
‘ § 2 =F : E 20r u),z%nqF E?)-n ! O a 5
.y - ,-1 . 1 i Ii, IRI8 i
g EEAL{L AL g ‘.“..:';F...z‘fm.,.m.a- ELL ** Accuracy, for ﬁ\vti t ;fj zfi onlvwocllludfromthc .
S EEHNAT R et e e frontmmlnnh. i | ieny
. i ~F T iy 1=F l'{] b v J( J‘:J : ! i B
F"w : i 1“@[1 ] i i ; *** |nstrument m-mlp :{sv‘;;;i‘/, mdc\?ﬁj fne:. tms)? S AL
E Eg {ii e EEEINE SR B S e external 10 pF Loppl gfc}y citoy ;mvibe used-10 eliminnt
2 R R E TR e i = e the de mmponen‘n”n e,asuw ‘thir & X mmpmrznt unly lrum ;
0 i 1 e 1 Heto WMH**‘*,[ L
vin - \1" . m:uutr ™ nﬁ:""'“-’ o ees * The 1000 V rnnm ‘ l
. \ ! ’ H ! ’ \ . : ’ B ' "1‘ !
oy i IR ' Table 1.2, Typical Oparatlng Cmmcta;lslics. :
: z_\ ' pe VOI.TAGE Rudlnu Rm iwlthout rofge chnnnu]:”

v | Rosponse’ 'I'Im-: {Time nqulrnd 1w reod whhln 1 count ng final ' | 3481, 34B2A and 484AL s e 1
:aedlng lwhml trigoered cofncident with applimﬁon of & atep . Manmr':b redding may be Inninted manually wlth fmm pane) '
nput voltage) _ . ; pushbutton, ;
BBIAL 1 ' : _'{ Internal: 1 to 226 per sacond with frant pnnel cantrat, ’

1. SBIAE: ms, o R T External: Ommon perumncl with n.xtermt trinan‘, !

| ‘'34B2A0nd 3484A: £ S : ot ;

C FierQutt Ims 0y :MBBAmnn[ngnnd mding rate: : 1 !
Filter At 200 ms, | e \ Manualt readitigs may be jnitloted’ rmnualiv an 6oy one
Fllter B:. 1 5. SR . G ‘ channel with front pane) self-latching Monitor pushhuuon’ .
R S oo -3 atp fixed 3readings per second, . !
3485AL G R ST Iqlefﬁalt readings may be nutometically initioted in the SInglc
‘Fitter Qutt Tms. 0y DY 1 Scan or Continuous Sean modes ar any one of &% Channel X
y  Filter int 250m=. : R S . P 5 Delays, Speed anges from 1 chonpel per secand to 1000 Byt
\m Lo T - channals por second, Wlth Fliter [n, B mipimum da!uy of [ )
Filmrsahclicnt man lornmotl. 3 \, T NASE. SN 260 ms s used; | .
o : Y U Externalt 0 {to, 1000 chanpuls par nmnd wllh mzmnl? ‘
Rudlnul’ulod: 950;1. Vot 1 -; ;r!gqﬂr. }r i '.‘5‘ o i Sl : o
: : A 1
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; Tnh!c1-2. Typical Opurhtlnuchnracterlnics (Cnp\dl Sy ;

34BBA Channnl nnrnv:\sm dlays; 11, 500 ms, 260 1, 126
62 ms and Nona, The reading |s taken after the ”'“‘:“‘J
Channal Delay, In Nnm, the |pecd Is rlmh»d mhinlv by the

. tuad[nn perfod [ ms), = . ¢ : b

Makimum Inpii an:mst

81 A; 34824 and ABAAL,
Barweep High and Low tsrminnlst t $200 V peak,
‘Betwean Low and Guard termipalst 4 200 v pt'nk. .
Betwarny Guard ond [Chassls:. + 600 V peak,

. 48BAI o A

High to Low: 60V peok, . .

. Low 1o Guordr & BO V papk, ‘ i ,.:

Gunrd 1o Chasslst 60V penk ; _ i b

‘ Mauimum :MBBA Opmtlng antam (rnr rated acr:urnr.vl:

i

Hinp to ant t 16 Vdc. ‘ : |
anmounrd: t 10mek. '
i Gmmi o chmin\& 50 V pmk. ".)"‘

' Tha nlgebrnlc sum :.-f nll valtngns in o path berween any an and
- any High must m} nxcmed * 15V penk.

¥ i i

The maiimum uluebmic voltnnu difference bn:wean nnv Low nnd

any other Low must not excand k 1BV pm . !

. .
ero pl!ut tasaza nnd 8484/\]:

]

antagu mb!llty fat comlan} tnmpurnturu}: <10 pwweok
anm‘w mmpemturn muﬂiclnnt (0“ c jo 65° C): < xipvec,
e r?ml(?a“b PEOC) < 10pA. - _ ’}

bu; n"tampemmm woafficient {0°.C 1o 56“ o)p'< pM" ¢,

Nnim 4"40 Iy penk to penk (unliltntndl, Penke to paak nolsn is Jess

\xhnn 1 mﬁv 85% of tha time sines the nolse amplinde

3|

| Réspansar D )

\
lntnmnl: l 103225 p;‘ second With front [nm!l contro).

Exwmnl: 0 In 000 p‘ sumnd with nxtmml brlger,

Aulornnm Tima per Hnnw chnnoot i

Fliter Quk: A ms,

!
1

|

¢ viiver As 200 ms, '
Filier Bt 1 5. 'n i N

Volugn peross Unhnown lnpuu 1 Vattul lcnln,nll ronges,

Currmt through Unknown Inputf
' iOO nm.nna;. mAy . ; |
1000 22 ranqes § WA ' |
10 knmnlnni )00 pA.
100 kit ranget 10 A, oy
1000 k2 rargor 1 pA, o
1o Mnrnngﬂt waeA,

O\mlnad Prnlectinm £ 76 V penk maxleniim, Input all yanges,
. . 1 .
i . - !
TRUE RMS AG \301.1'/\(_35 !
34B4A Option 043

1

VACIAG) function: msponds to true rms value of ac cobpled
Joput signal, ;

VAGIDC) function: responds to (@B_Lms_\m_&_o_f‘ de onid pc
injput signal, Reading s+ (duc)2 + foe rms}? , An‘
 external 10 pF coupiing eapocitor may be used-to aliminate
the de component and Inmsure e mmponnm anly | mm 1 Hz '

:‘f" ‘ appry tes o+ Gaussion distribution where the standord devia- to 10 MH" o _
Y Sl ton : ,b':':' 'fl","o'hn Fros volut) = 10 BV, [ C Func;lnn mlnrhon: manunlnrrnmnln. S
Cie T SR OHMS ‘ - '. Lo i
. ;‘Jf - ‘ 3484A Opllnn 042 ) IR i Brponn Tlmc (wlthaut range changeh,
Sy . ’ i il
: ;‘j* o H-wonu Timlt lTimn quImi to rend wlth&n ’ cnunt of final | VA&L’:‘;}: "‘n;:cfgg;‘:ow“ggn%’gff:n':::,°;,'?glgsg::{f,£l?ﬁ,‘;) Lo
SO : rrading when trlguerEdmin:wuntwlthnppllmliunnﬂnpﬂ!.l * rending {fnput change from 100 % o 30 % of range), A
“}3 y momhmuah 100 knmngns {no liimrlng}' ) me, : wcmc)t 16 seconds to within 10 counts of. final reading. '
" moo k2 ange (Fllmr Al 200 s, | Reading Rate: IR
y ‘ . .
o IDMnmngu ‘anm; 2 : } Mnnlmt; reading may e inninm:l mnnually with front mnnl
: NO‘IE;IDua lo r;]oiw B*!F:':;lvd In :he unkinnwn rasistance, pushbuuon. K ;
. i fiterlng may e ‘reguired for guler reacings with -inputs o
s L > 100 kit Response timos: it filtering are pmportlnnnliv '""’"‘"“ ' '°>25p"'“m"d Mlh front panal mmml.
o { B luss than shose shown far inputs below full scale, Enmmnlk Ot mmpﬁmmnd with externol .,[.,m, ’
. . i : . : o '
r v | Hudingl’nrlodt 950}13. X o | : Amuunp'rim-wmnmchlnwt S ,f«‘ d o
_. ;; V. H-nding Rate (wllhoutmnqe chsmun) | i  " ‘ VAC!\CI: 1sumnd. . o 1
f Manunl; yund!nn may b Inhrmm manually with fronk panel |- ‘ ;o : " :
Do pu:hbuunn. _ . . . N i VActélC)z swconds. o ; _ ‘ S
Lvpgedly o . " ! N : ! - ;
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Table 1:2,; Typical Obﬁrnting Chrncta‘rhﬁcs {Cont'd},

Mode] 3480A/8

Input Impedaice: "‘v\ !
Frant tarminals : :)..Ji’.:'t..m,, ' C
INE TERRRRE ™ P,’{FE }mw‘f{;};}}“"?‘
L% WY Y ,
* Rear l!rmlm!h Qt_-nm—wm o o
| YT TERERME | ] g [ E}.@;,m‘tmb kb
| i Lt M s W ‘

|

cmt Fmar; 7th ot fulj u:ria, derated |inurrly from :15 Hzto 2,211
nts Hz, .
N .o ‘ R |
_ Mnxlmum lnpul anuw '

W\G(AC): IEOO A peck e, 100V de 110 V de mak on 100 mV
- mnuel;dc+uc~ 1500 V max, ,

wxctno): 1000 ¥ rms; de + g = 1600 V mak,

O SAMPLEIHOLD .
) MBONBOptlon o0y

. Sy
I .

1 o

3

uep lnput 0 wilhln £ 0,01 %of !Innl vnluu,! I

Bnnuo f ,GﬂyBlA MB?A. 8484A .BABGA
mo mV E IOO ns‘:. 100 us
1000 mV _ 7048 70 s
1wy | ABps LI 'BOps
1way 70 ps "-'“;‘ i
1000 V U om0

M.m\m AVIAT: B %o ranne per s, BnrnplalHn!d nnablcd
: ;; : L

¥

Acquhilinn Timn {Time 10 mbond ton plu: or mlnus full mnpe'

1

Apumun Timet (Time from mmmnnd to the Sample/Hold opllon

‘o toke o peading to whan the nlnnal Js actuaily held,)
100 ns £ 2010,
" NOTE: A defoy of 106 ps 20 ps moy ke odded prlor to

aperature SEme by using Delay On or by lrlpgurlnn threuph
External Trigger {norms) lrlnﬂﬂﬂ.

\
' Modes of Opmllnm lSﬂlmed manuullv fm ear punnl, or ro-
motely,) ) _
i
‘Bample-ond-Holdt |

Ont Sampte/Hold enabled, -
Off: Narmal 3480 operatiop,
, —Humotn: Ramate r.ontrol. :

Delay; !
Opt 106 ps delny ndded before Hold,

o 0"3 No 'ﬂ '
4 " Remote: Reamate mntrnb of delay, _ ;
Mumrlng s;md: Bame as DC _Volmgo measuring speed,

Analog Otpute Somple/Hold output for use with an oscllloseape
for the tneasurmment and display of repeitive waveforms, Qutput .
Is 1 Voiaw for full-mnge. inputy saurce resistance I kit t 2 %,

GﬁNERAL ;

Power:, 115\' or 230V :10%, A0 Hz 1o 440“1, BOVA reaax
K lncludlnu nny plugn or nptlom.

Opmllnn '{nmpmturlr 0° o b0 ¢,

Starage Temparatura} +'40° C to 4 76° C,




