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DIGITAL VOLTMETERS

Five-digit digital multimeter with self-test
Model 3490A

Description

Llewlei-Packard’s Model 24904 Multimeter is o lve-digic inte-
grating dignal vollmeter. The basic instrument meusures de vollages,
ac voltages, and resistanves, Addilional measuremert capubility is
achivved by the addition of low cost opuons.

HE's 3904 uses a dual slope integrating lechnique and is Tully
guarded, providing execllenl naise Immunity at five readings per sec-
ond on all deranges. Kangng s avtomatie over alt ranges oo all fune-
Hans. D messurcments can be made with 1 ¥ resolution an the 100
mV range. AC vultage meakurements can be made from 20 He w 250
kHz in four ranges, L'he | ¥ range provides 1 pV ol ac volluge resp-
tution. QOhms measuremenis can be made, ulilizing the four-wire cor-
version lechaique which eliminates grrars due (o test lecad resistarces.
Sin ranges of ohms, including a 1002 ranpe, are provided. AlL fune-
tiens and ranges includes 2IRE overranging except the 1000 ¥V runge.
Dizplay

The 3490A uzes Hewletl-Fackard's light emitting dicdes (LED ).
These display digits ace the seven sexmenl Lype. The extremely high re-
Lability of chis 1LED display assures maaimum life.

Sel-lest

Al the fip of o switch, Hewlett-Fackard's JM9IA Digital Mulei-
meler sequences ftsell’ through 10 tests that check tming signals and
aUIOTANRING clreuity, validate lhe perfotmance of most lagic-circuit
1075 and check the wix-digt LED diaplay. These tests, and sz others
provided by six udditional front-panel switches, cut calibration costs
and ensure the DMM is reudy 10 make accurate mensuremenls.
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DC functione

The standard 34%04 includes five ranges of de measurement cupa-
bilily Irem 100 mV 10 1000 ¥V, Measuremenis are made from the Tront
nanel at a precise five readings/s, and at slower rales, using digitlly
controlled sample rate selector, High input resistance, > 10 an 100
niv, | ¥, and I ¥ range, assures accurale measurement of high im-
pedance seurces.
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AC functions

Four manges of ac measuremeents arc provided, The average ac value
is aceurulely detected. and the rns value is displayved with five dipits of
resotution. Full autoranging, wide leequency response, and 20% uver-
runging are designed-in features o permil eusy operation.
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Ohms

Six ohms ranges are standard, and all ranges provide true four-wire
ohms igasursmenl capabilicy. Maxunum current through the un-
krurwn i approximatery | maA, Owver valtuge protection for ohms sens-
Ing terminals insires maximum protection againel inadvertent appli-
catian of a igh voltage 10 ohms lerminals. Over-voliage protection is
provided to 230 V and fuse protection to KN} ¥,



Sarviceability

HP's 3490A has been “designed lor serviceability.” Inside, the
3490 low parts densily provides easy geoess for servicing, Tesl points
and jumpers are keyed to detailed diagnostics.

Several diagnostic aids are available to further minimize 34904 re-
pair time. A service video Lape, Aveessury Noo 1L128A, will demon-
strate use of sell-test and front panel symptloms to isolate failures. The
11§26A accessory provides g set of 1C reference boards with maost of
the M4MA dogic [C's for wse with HP 105294 Lopgic Comparatar,
Using these boards with the Logic Comparator, 4 taolty I can be isa-
Jated in ssconds without remaving it from the circuil. Also, 3 spare
parls sol, Aceessory Mo, 11127A, containing most critical compo-
nenls of the 349A, will be available,

Options
Systems applicalions

Model 34904 affers built-in flexibiliy for svstems applications.
HP's 2490A offers both HP-IB interface and a bit pacallel (BCD
vaded) interface. This combinatinn provides the necessary versatility
1o conbigure the lowest cost instrument systeny.

Ratio, apt 080

DC/DC and AL /DC three-wire ratio measnrements can be conve
niently added to the 34904 This capability offers both suto-polarity
and a selection of two reference ranges, The 1Y and 10V runges are
specified from 10% to F20% of selected range, Ratio function is not
programimable.

50 Hz opetation, opt 050
60 Hz aperation, opt 060

Maximum noisc immunity s achicved when power line [raquency 1s
harmenically related to the sample period af the integrating DMM.,
Option 050 will maximize nonnal and commuon mode rejection for 50
Hz pawer line frequancy, and Ontion 060 will provids this rejection
for B0 Ha,

Sampla/hold, option 040 and (45

Samplc/Hold provides HP's 3490A with extra and unique mea-
surement capabilily.

Thtie Sample/Hald oplion has two modes of operution o solve dil.
ficull measurement prohlems,

Track and hold: in this mode, input violtage is held instantly upon
reeeiving un exlernal command. This mode is wseful in digitization of
repetitive or transient waveforms,

Acquite and hold: in this made, 3 known delay is inserted to pernit
the inputl amplificr Lo sellde lo a specilicd securacy. This is useful in
mensuring pulse heightl or any similar step inpul.

Digiial output, opt 021 and remote control, opt 022

These oplions provide digital control and data output in the paral-
lel BCD code ol §-4-2-1, cither negative ot positive truc logic. Selec-
tion 15 accomplished by positioning an miernal switeh, The remote
control option provides complete control of all functions, renges, und
exlernal tripgger commands. The digidal oulpuat aption pravides ning
columns of infarmation which includes funclion. polarity, data, and
tange. These options may be purchased separately to meet speific ap-
plication requirements, Either of thess optivos reguire Oplion {20
Syslems Expund.
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Model 34904 (cont)

BCD/remaote

Both Uptien 021 and 022 require Option 020, BOD Remale Lix-
pand, This aption provides the required internal and external connec-
tors to permit user inglallation of Digital Qutput, Opt 021 and for Re-
mote Contral, Opt 022 and should be vrdered as an inidal option on
HF's 390A, This aplion includes rear terminals in parallet (switch-
ablc frant/rear terminals are available as o special - H1%).
HP-I& {characier serlal bit parallel} data inputfoutput, opt 030

The data control and daia output option petmits HP Model 34904
Lo uperate on a single data/contral bus with up (o0 14 other instro-
nients. This serial code is an eighi-bit byle typically using an ASCLI-
tvpe coding. A unigue “lalker/listener™ address structure makes the
system's hardware more ceonomical and assoviaied sottware much
simpler. The HP-IR is compatible with Hewleit- Packard Model 9300
Series caleulators as well as Hewlet-Packurd computers.

Specifications

DG voltage rangan

Full range diaplay: +. 100000 ¥, £t 00000 V, £ 10,0000 ¥, £ 100.000
V210000 ¥

Overrange: 20% on all ranges except 10 ¥ range,

Range selection: manual, avtomatic, or cemole {optional),

DC voltage performance
Accuracy: £(% of reading + % of range),

0.1 ¥ Range 1 ¥to LOOO W Range

Erdy. %o %rdg. Brnp
24 hrs (270170 | £(0.005 + 04013 +¢0.004 + 0.001)
30 days [23°C £5() =301 + G005 +{0.098 + §.067)
90 days (23°C £5°C) IGO0 + §.4005; =041 + 0.062)
Bmonths | (2370 £5°C | £(0.013 + 0.005) =(0.013 + 0.00#
1 year [23°C £57() (0.01% + 0.005! +{0.015 4+ §.007

DC vollage inpul characterstics: fully guarded with 140 dB
ECME ai du and &0 Hz £0.1% with | k& imbalance between guard
and low.
Mazximum input voltage:

0.1 ¥ to 1000 ¥ ranges: £ 1500 ¥ peak.

Guard to chassis: +350) ¥ peak,

Guard to low: =200V peak.
Inpul realstance:

0.1 Ve 10 ¥ ranges: >2 x 10 (<70% R.H,).

100 ¥ and 1000 ¥V rangas: 10 MO 20.15%,
Maximum raading rate: 5 rcadings,'s.
Normal moda rejection ratio: 50 Hz £0,1%: 60 He £0.1%; >50dB.
Notas:
1. On the 1000V range, add .04 ppm/voll to the % of reading speci-
fication.
2. Thermal EME's penerated external to the DVM may be compen-
saled 1o achieve the % of range accuraey specificd hy atilizing the rear
panel zero adjust provided in the 34904

AC voltage ranges

Full range display: 1.00000 ¥, 10,0000 ¥, 100000 ¥, (00000 V.
Ovarrange: 20% un all ranges except 1000 V range.

Range sel@ction: manual, automatie, or remote (ontionaly,
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Model 34904 (conl.)

AC voltage performance

Accuracy: +{% of reading + % of range):

20 Hz = 50 Hz

50 Kz — 100 kHz

100 kHr — 750 kHz2

24 hrs
30 days
a0 days
& manths
1 year

(2370 1703
{2370 +£5°0}
2370 £5°0)
12370 500
(2356 £57°0)

+(0.32 +L.05}
+(0.35 +C.C8}
=(0.33 +L.05)
=040 +0.08)
=045 +0.GF)

+i0.09 +0.0253
{01 +0025)
01 +0A25)
(01 +003
+(0.12 +0.035)

£(0.7 +0.06)
+[0.73 006}
+{0.75 +0.08}
+{0.75 + 007
+{0.75 +0.08}

AL voltage input impedance

Without rear tarminals: 2 MY + 1'% shunted by <63 pE.

With rear terminale: 2 MO £1% shusted by <90 pF,

AC vollage maximum reading rata: | reading/s,

AC voltage responsa lime: <1 s to within rated accuracy for a step
input applied coincident with encode Lrigeer.

AC maximum input valtaga: 1000 V rms; + 1500V peai,
Notes:

1. Guard must be vonnected 1o low,

2. On the IHA Y range. add 0.01 ppm /(vobt-kHz).

3. Frequencies > 100 kHz specified on | ¥ and 10V ranges only.
4, Specifications are for inpul Tevels above 1/ 100th of full scale.

Ohms ranges

Full range display: . 100000 k&, 1ODK0 K 1000000 Q. 100000 ki,
100000 ki, 10000.0 k8.

Overrange: 20% on all ranges.

Range selection: manual, automatic, or remaote {opronal).

Ohms performance

Accuracy: +{% of reading + % of ranpe).

Note: Thermai EME's generated external (o the DVM may be com-
pensated to achieve the % of range accuracy specilied by ulilizing Lhe
rear panel zero adjust pravided in HP's 34904,

Remole control, option (22

The remwie conirol option uses 3 low true logic (BOD type) code.
Required voltage levels for input signal and outpul signal levels ate
ltated below.
BCD and remote ferminala:

High Leval Lowr Lewsl
D¥M Enputs +38V 157, +03Y £33
100 gt mak Z mf man
0wt Outpuls +3.0% £1.5Y, +03Y 03V
A00 g4 max 15 mh max

Operating temperature: 0*C to 50°C.

Warm-yp time: one hour wacm-up required to meet all specifica-
ticens o the 0.1 ¥ range and the (01 k9 range. Thurty minutes wargi-up
veyuired o mect all other specifications.

Humidity range: <95% R.H., 0*C 1o 40°C.

0.1 kil 1 ki — 100 ki: 1000 k&2 10,000 ki!
%rde. S mg % rdp. %ong. Frdg.  Hrmg Tdg. g
24 hrs {2370 2100} +{0.006 + G001 00005 + 1.1 £(0.007 + 0.001) +(0.025 + 0.00Y)
30 days {2370 £5°C; +t0.012 + 0.005) £(0.010 + 0.002) +[0012 + 0.002} +iG 035 + 0002
90 days 1230 £5°L3 +(0.912 + 0.305) +(0012 + 0.7 (0015 + 0.002) £(0.03% + 0,002
& manihs [23°C £57C; +(0.015 + 0005 =012 + 1.002) =10.020 + 0.002} +(0.040 + DORZ;
L year {21°0 %70} +(0.01% + 0.005} £00.018 + 0.002) +([L025 + 0.002) £0(005C + DL02:

Ohms terminal characterisiles
Maximum vollage generated across unknowm 20 Y for overlomd;
13 ¥V for valid rcading.
Ohms current thru unknown:
0.1 kil to 10 K range: | mA.
100 kil lo 1000 kil range: 10 uA.
10,000 kil range: 1 gA.
Ohms averload profection:
Nondsstruclive: 250 ¥ rms.
Fuse destructlve: +1000 ¥V peak,
Ohms maximum reading rate:
8.1 kil to 100 kit range: 3 readings/'s.
1000 k1 range: 4 readings/s.
10,000 k! range: ? readings/s.

General

Data output {ACD), cption 021

Data cutput is 1-2-4-3 TTL output which is compatible with HFP 3624,
S050B, and 50553A Digital Recorders. Either high true or low trus
logic code giun be selceled with an indetnal switch,

Storage temperaturs: —40°( to +75°C,

Power: 100V, 120V, 220V, 240 V +3%, — 10%, 48 Hz w400 Hr linc
operationl 560 YA wilh all aplions.

Dimensions: 4234 mm wide, 85.7 mm high, 4667 mm deep (16%* X
LA S EEAR

Waight: net, .38 ke (20 |b 11 oz} Shipping. 11.7Y kg (26 Ib).

Optians Prica
020; BCD/remole expand, includes rear termunals in

parallel 5236
021: BCD* — full paralle], 1-2-4-8 cuade §20%
022 Remote® — fult paralicl, 1-2-4-8 code §202
020 HP-TB remaie cantrol and data output LI
040: Sample-and-hold* 5528
045 Sample-and-hoeld (without Ope, 020 or Q303 5550
Q50 or 060; 50 He or 60 2 operation N/C
(R0: Three-wire Tatio 5234

Rack maonnting kit furmished.
Model number and name

3490A Dagital Multimeter (includes ac, dc, & ahms) b R
Opr 4133 Noise Reection lot 50 He M
Opt 060 Noise Rejection for 60 Hz [RFA

“These gzticoc require BC0-Remate Capand Qakiee C20 cr HPME Dp= 030,
Nate: Sack o bng vz owres supp et cneean ol otnmenl



