General Information Model 1456A

Table 1-1. Spacifications.

DC VOLTAGE
Input Characteristics
Maximum Resoluti Maximum
Reading esolution Input Input
Range {5 digith G Digit 5 Digit 3 Digit Resistance Yohage
(A R .118888V 100 T ou 10 uV = 10700 4 10000
1.0V | 1.19989V 1 v T Y 100 av > 10700 neak
10.0W 11.9880V 10 uy 100 WV Tmy = 10704
100.0v 119,839V 100 uv 1mYy 10w TOMOx 3%
1000 0 1000.00V Tmv 10mY 100my oM+ 5%

Giuard o Chassis: £ 500V peak
Guard to Low: - 200V peak

Measurament Accuracy: + (% of Reading { Numbar of Counts),
Auto-zerc on and filter ott.

24 hours: 23°C £ 1°C

Range B Digit [= 10 PLC") 6 Digit {1 PLC) 5§ Digit {1 PLE) 4 Digit (.01 PLEY
RS 022 0 Za 00024 -~ 32 CO00D7 o+ 14 o0E - 3
1.0 0,000 — 4 0Qao12 + & O.00F + 3 C.06 2
10.0v 0.0008 - 2 0Qg11 « 3 0.007 + 2 G.08 z
1000 Q.11 - 3 00014 + 4 0.007 + 2 so5 - 2
1300 .01 00011 - 2 oot + 3 Q.007 + 2 o0e - 2
a0 Day: 23°C & 5°C
Renge 6 Digit (= 10 PLG) b6 Digit [1 PLC) 5 Digit (.1 PLL 4 Digit {.01 PLEY
(NI 0.0034 +~ 24 2.0035 + 37 Q008 4+ 14 G006 - 3
1.0 0.0024 + 4 Q0025 1 & Q.007 + 3 J06 - 2
10.0V 00023+ 2 a.0024 « 3 Q007 + 2 a.06 - 2
100.0v o.n026 + 3 Q.0027 + 4 o007 + 2 g.06 - 2
100607 G.o024 + 2 Ad.0ndh + 3 Qa7+ 2 Q.08 - 2
“Add 012 [ 1PPULVOItegE Y Zor 1wy ieading.
1000
> 00 days: 23°C + 5°(
Add = 0008% of Reading/month to 30 day accuracy.
Temperature Coefficient: 15 aigin? + (% of Reading
MNumber of Countl/*'C
Range DV 1.0¥ 10.0v 100.0¥ t000.0V

Temp. Coet Q0002 « 0.2 o000z - .02 ago2 - 002 ' 0.0002 + 002 00007 + 0.02

Auto-Zara OFF: {5 digiri2
For a stable anvirgnmenl = 1°C, add 10 counts for .1V range, 1
count for 1V and 100Q ranges, and .1 count for 10V and 1000V

ranges.
Filter ON: Rgjection is > 60 dB at 50 Hz. Add 2uV for 1%, 1.0V
and 10V range ard 200 ¥ for YOV and 1000V range.

Fg- € digits, muttiply counts by 10
For 4 digits, multipy counts by .1

*Intagration in POWER LIME CYCLES
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Model 3456A Ceneral Informalion

Table 1-1. Specifications {Cont'd).

Response Time:
Filter OFF - For default delay (0.0 saconds), arror is < 0005 % of
imput voitage step
Filtar ON: For default delay (.65 seconds;, error is = 0% of in-
put viltags step.
Ngise Rejection (dE)
Integration Time
in Powar Line AL ACH A ocC
Cyciss {PLC} NMR ECMR® ECMA?
O PLC ar .1 PLE 0 a0 140
= 1 PLC 58] iE0 140
> ¥ PLC with Fitter ;120 160 140
Far 50, 80 Hz idepending an aption! - . 08%.
1 K{} unbalance in Lo
AC RMS YOLTAGE
Input Charactaristics
Maximam Ragalutian Maximum
Reading ssolutio Input input
Ranpe {5 Digit! & Digit o Digit 4 Digit Impedance Yoltage
1.0 1. 19389 T uv 10w 100 pV MO + 6% = 1000V
10,0V T 1.9989Y 10w 100 WV 1y shunted by paak
1000V 115,999y 100 gV 1my 10my < 74pF OOV sk
10000V F OO DO Tmy TomyY 100myY T0E8WVHE
Guard 1o Chassis:  + BOOV peak
Guard 1o Low:  + 200 peak
Measurement Accuracy: + (5 of Reading + Number of Caunts;
Auta-zerc on, = 1% of full scale, and OC component -2 10% of
AL Component,
Far inpurs = 500V rms adao .O7% of reading.
24 howrs: 73°C + 1¥C
l Frequency in Hz
Integradion Time
In Power Line Filtar Off— 400-20k 20k to G0k 50k to 100k "1 D0k 10 250k
Cycins IPLG 20 to 10 30.20k 20N o 5Dk S0k rwa 100k 100k to 250k
6 Digit [= 1 PLC) L33 1 200 RO Y e A5 0 1800 | .88y 2500 50 1 8300
5 Digit (.1 PLECI 34 + 33 6 + 55 B + 150 B4 4+ 270 5O + 630
4 Digiri.Q1 PLC) 38 + 5 A1 - 7 21+ 17 B9+ 24 51 + 85
90 day: 23°C + &°L
Frequency in Hz
Intepration Time
in Power Lire Filter Ofl — 400-20k 20k 1o bk 50 k to 100k | 100k ta 250k
Gycles [FLEI 20 o 30 30-20k 20k 1a 5Dk bk ta 100k 1100k ta 250k
& Bigiti= 1 PLL) V35 0 504 s F00 70 1808 | Jhb - 2900 5.0 + BEOO0
g Digit 1.1 PLEZI A6 + 83 0B + 73 B + 173 BG to 293 5.0 + 553
4 Digit1.01 PLC) A1 + 7 A3~ 8 23+ 189 B1 + 3 51 - BY
1Frequencies > 100 <Hz are specifiad for 1.0 and 0V rangas anly.
> A0 day: 23%C + 5°5C (5 digitt®
Add = 1.004% of Readirg + 12 countsismonth to 30 day accuracy.
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General Information Model 34564

Tahle 1-1. Specifications (Cont'd).

Tamparature Coelficient: (3 digit:<

— 1% nf Aeadirg + Number of Countsl/®C

= 028 ~B1-¥C for DT gommporent - 10 40 component
- LGS - 12000 otherwiss

ZFgr & digit, maltiply coants by 0.
For 4 dig . mu T.ely counts oy 1.

DC Component > 10% of AC Companent: (5 digivi”
fdd + '06B% of Reading ~ 30 caunts; 1o accuracy.

Crest #acior: > 7 ot fili scale,

Common Mede Rejection {1k} unbalance in Lol = A0 4B DU
&0 Hz

Auto-Zera f: For siable erviconment = "90C ne accurany
cnange.

Default Delays:

Filter O OF secaonds

Filter On - 835 szoonds
Respanse Time: Far detault aslay, srronis < .7 % af nput valtage
s:Ep.

RESISTANCE

Input Gharactaristics

. Maximum | Current Maximpm Maximum |

| Reading Resalutian Thraugh Valid Reading Dpen Cirguit
| FRenge [5 Digiti § Digit 5 Digit 4 Dipic Unknovvn Voltage Voltage

|

1008 119.9980% 100u0 1mi; 10ma | Tma 1.2V , 5. bYW
Tk} 1130,580 Tmit 10mi2 100mi TmA 1.2% : 8.8V
10k 11.3995ki} 1 Gt 100mi 1 1 00pA 1.2V 5.6V
100k 119.999k0D 100m0 111 1ae 50xA 1527 9.5v
1R 1159,99kQ 18t 100 1008 . Dph &V 4.5
10MI 11.94999M1t 105 1007 1k2 ! BOOAA 6 9.8V
100/ 118.8999M0 10086 1kit 10kL | = =00rA! LAY 5.5Y
10382 1000.00MG Thil 1Ok 100k | = BOORAT BV 5.0V

Nen-dastructive overlgad: 350 peak.

Maasurement Accuracy: + % of Readirg 1 Mhurmber of Cownts)
Auto Zoro on, filter off, anc 4-wire ohmsa.

24 howrs: 23°C + 1°C

Ranga 6 Digit (=10 PLC} & Digit (1 PLC} 5 Digit i.1 PLE) 4 Digit (.D1 FLE)
10042 Q.03 1 24 0.ocs v 32 cops - 14 L7 + 3
Tkt Q027 + 4 LOG3 + B oo - 3 [ P
10k Q003 + 4 Coo3d + E oo0g - 3 007 1 2
1GOKD Q.002 1 2 coed + 3 p.ooy - 2 007 + 2
1 hAL Q006 + 2 G.oos v+ 4 o2 - 2 cay o+ 7
]t 14! 0041 + 2 ood4l + 3 307 - 2 012 ¢ 2
100M;l 1.3 1 1 1.3+ 1 1.5 - 1 1.6 + °
1GE 11 + 11+ 1 i3 -1 1% + 1

‘Otins source is a BOURA cutTent scurce in para lel withoa TOME
rERistance

1-4 Rev B



Maodel 34564 Cieneral Information

Table 1-1. Specifications {Cont'd).

99 days: 23°C £ 5°C

Rangs 6 Digit (= 10 PLCI € Digit (1 PLL) 5 Digit (.1 PLC) 4 Digit .01 FLG)
1000 0004 - 24 0004 — 32 SO - 14 007y - 3
, kD 0003 1 4 0.004 — & 0,008 ~ A 007 - 2
C 10kR 0003 + 4 D.O04 - & oogg -3 007 2
1Ok cog3 + 2 0,004 + 3 0003+ 3 0.07 - 2
1M 0.007 + 2 0057 1 3 0013+ 2 007 - 2
1 OME 0042 - 2 0.047 + 3 0.07 + 2 012 1 2
100M2 1.5 - 1 1.8 1 1 20 - 1 20+ 1
1G0 16 - 't 1€ - ° 18 - 1 12 1 1 3

> 80 days: 23°C £5%C
Add + 0004% ol Reading:manth to B0 day accuracy.

2-Wira Dhms Accuracy: Same as &-wire ohms except add < .7
ahim offser.

Auto-Zeroc OH Accuracy: 15 digit)®

Far a stable environmant - 1°C, add 10 counts for 1000 range,
1 count for Tk range and 10kN ranges, and .2 counts for =
100k ranges. . Changas in tead resistanue are not corected for a
4-wire onms,

Maximum Lead Resistance Maximum Otfset Voltaga far Dafault Delay
Ranps {or 4-Wire Ohms Offset Compensated Ohms in Seconds
10080 1042 RIRRY ¢]
kD 1000 AW 8] i
¥ Oty 10000 ! AV 0
100k 100080 By o0
MG 100084 Noluls]
100 10005 o8
1 QAL 1 000 A8
160 . 10005 08

Oftset Compensated Ohme Accuracy: Sarme as 2-wire and 4 wire ex-
cept maximum reacding may be reduced by 9% for large offsct
valtages. 1000 - 100K range are used.

Response Tima: With default delay and < 200pF of capacitance,
first reading is in specificaton,

Filtar is not operatipnal in ohms.

Tomperatura Loetficient: (5 gigit'? + (%) of Reading + NMumber of
Countsli"C

ki

10ki!
fianga 104 100k 1M 10M¢2 10aMi? 1602
T.C. 000q oooa 0004 | 000 BE-] 1.8
.2 —-.02 + 004 +.004 [ +0

?Far 4 digit, multiply counts by ",
For § digit, multiply counts by 12,
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General Intormation

Model 34564

Table 1-1. Specifications {Cont'd).

RATIO

Type: DC/DC, ACOC, ar tAC+DCrDC

Method: 4-Wire with Volis Lo input common.

Sigral Volrage
Raf. Hi Waltage — Ref. La Valtage

Ratio —

Signal Messurement: Same as DU Velts, or AL | OC Volis,

Referonce Measurement: Autamatically selects 1V, 1V, aor 10V
DC Volts range and a 0.0 msee. settling rme. Filter is off.

Maximum Reference Vohage:

Ref. Hi: = 12V

Ret. Lo: 9% of Bef. Hi
Ref. Hi-Fef, Lo: L 11,9930V
Protection: + 350V pask

Accuracy. Total %o signal error — total % reference error [same ax
W1, or 10V DO vols

MEMORY

Reading Store:
@ Can store up to 350 meost recent readings.
& Can be recallad fram the HP-IB interface or the front panel

Program Memuory:

» Cap exegute an interral program which controls insirument
configuration ana mMeasuremen: sequence.

& Program is input from the HP-IB interface with up to 1400
AZCIH characters.

Mamory Size:

» Total size — 1400 bytes

w Memory used =
reading stored,

1 byte por ASCH character + 34 bytes per

READING RATE

Agading rates are with autorange, math, display and filter off,
Cutput is to nternal memory using internal trigger and packed
Muade. Facken autput in place of internal memory adds .35 msec;
ASCH gutput adus 2.3 mises,

Rates va. Integration Time and Auto-Zere: DC volts and 1000 thry
10k ranges with default (-0.0 sec.} delay, Aisa, AC or AC -DC
Wolts and 100k thru 10MI ranges with 3.0 sec. delay.

Rates
Integration Auto-Zern Auto-Zero
Time in Powar oH Qn

Line Cycles (PLC) | GO Wz | 50 Hz | 60 Hz | &0 Hz
o.M 330 280 210 180
A0 210 180 120 1002
1.00 48 L.1s} 25 208
1000 5.8 4.8 2.8 2.4
1040.00 87 0.47 29 0.24

Aatas with 1 Powar Lire Cycle |rlt&grﬂlilll1. and Default Delays.

Rates

G0 Hz B Hr

— OC volts and S00Q thr. 10kD, Aute-2ern OFF 480 4000
- 0C Vuolts, Filter ON 1.48 1.47
- AT o AL+ DC Yolts, Auto zero OFF 12.0 11.00
— &C or AC + DC waolts, Fiver ON 1.2 .35
— 100k range, Auta-zera OFF 46.0 35.0
— 1M1 range, Auto-zero OFF 34.0 28.0
- 1OME range, Auto-zero OFF 3.9 4.0
= 1O0MR and 1GU range, Aule-sero OFF 6.6 610
- DCiDC ratio 5.2 4.40
Offset Compansated Chms 10.0 9,00




Model 34564

General Information

Table 1-1. Specifications (GCont'd},

MATH FUNCTIDON SPECIFICATIONS

General: Math function specifications g nat include errar in X
tinstrument reading! or in entered values {RA,LUY, 2], Range of
vslugs input or output iz = (00000040 x 10-% to 1399993 «
108, Dut of range values send "LL 1o display ana + 19982333,
x 107 to HF-IB.

PASS/FAIL: Displays: “"HI'" for vaues » ugper limit {01, ""LO"" for
values < lower limie (L], ang X for values between tha imits, with

ng introduced arer,

SRC rmask can be programmed to respand to Hloar LO conditions.

Maximum axacutiaon time: 20ms
STATISTICS:
i C
Mean (M} = X, + - oax -X)
Coi-1
C 2 1 C .
) z X, - X - — b (X - X<
Variance (W = | — 1 Coli=1
C-1

Meaximum iU and Minimurm (L) are the mast positive and negative
ingtrument readings, respecitveiy. X is displayed during calcula-
tion of statistics.

X, i3 the first reading taken efter enabling stetstics ana s stared
in the Z ragistar. The number of readings taken |C] s stored i the

count register,

CilU-Ly
‘] {]‘I 1
Ciu-Ly=

102

Accuracy of Mean: = + + 1.80

Accuracy of Varance: < + T L350

Maximurm exgcution time: 50ms

MULL: X - X, 14X is the first valid reading taken s'ter enabling null
and is storad in the Z registar!.

Maximum execution time: 15ms

x4 R
Tmw
QOutput range: -280 ta + 340 aBm
Accuracy: = Q01 dBm

Maximum execution time:

dBm(R): 10 1og R s the user-entered impedance.

150ms

THERMISTOR (“Fl: Caonverts resstance of thermister
HPO837-0164 to temperature In °F.

Qutput renge:; -112 to 202°F

Accuracy: 102 = T = + 268 °F; &
1T = T x - 320"F: + 27°F max.

1 BOms

T1“F rmrax.

Maxirmum eneculion time:
THERMISTOR I°C): Convarts resistanca of thermistor
HPFOBZT-1064 to temperature in 2 C.

QOutput range: -B0 to 150°C

Accuracy: -75 5 T = — 130°C + DEYC max.
B0 = T <« + 180Q°C + 15%C max.

Maxiunum executior ume:  100ms

SCALE: iX iy

Accuracy: - 1 LSD

Maximum execution time: 60ms

% ERROR: 100% x {X-¥N'Y
Accuracy: 1 1 L5D
Maxirnum axecution time  Gdms

dB: 20 1oy X
¥

Cutput Range: -620 to + 620 dB
Accuracy: 001 dB8

Maximum executian time: 1 00ms

GENERAL

Yoltmeter Control Fuenctions: Description: The woltmeter cantral
function in the math section of the front panel is designed to con-
trol the messurement parametars of the 34564 [ncluded in this
front panel section is the:

11 Mumber of digits displayad.

2! Number of readings per trigger.

3i Delay time between readings.

41 tntegration tirme in rumbar of power line cycles (PLECI.

Humber of Digits Displayed allows selectisn of 3 to 6 digits
disployed plus sign and expaonent. The range of the display is +
1,999,995 = 9.

Number of Readings per Trigger allows selection of specifric number
of readings to be taken with just ore trigger. The time betwean
readings is contrelled by the delay time selected.

Delay Tima sllows selection of the time berwesn measurament
cvoles. It is provided 1o allow the selection of settling time. The
range is trom O to 399.393 sac. ir 0.001/58c. increments. Ac
curagy is 1% of time selected.

Intagration Time in Power Like Cyeieg allows the selection of tha
time for measureinent integration. Tha wnits of integration tirme in
power line cycles (PLCI apply for both 50 and B0 Hz power line
frequencies. The range aof integration time selectian is from 0,01
to 100 power ling uyoles (PLCT par maasurement,

Front-Rear Tesminal Switch - O the: frant panel. Operated manual-
Iyv. Its status can be read via softwars.

The actoal measuremaenl time is a function of the inteyration time,
the delay Time, aute zero, filter, atn., voltmeater camplete, sxternal
trioger. and function selected.

Operating Temperature: O C 1o 50 C

Warmup Timp: Ore hour to meet oll specifications

Humidity Range: 95% R.H., OC to 40 C

Swarage Temperature: 40 C 1o + 75 C

Power: 100:/120:240% + 8%, 10% 48 Hz 1o line operation
80va; 220% = 10% 48 Hz 1o line oparation BOWVA .

Sizee 8B.2mm high x 426.5mm wide x 527.1mm deep (3%
high » 168%™ wide x 20% " deep)

Waight: Net 10.49 kg 123.131bs.}




General Information

1-18. ACCESSORIES AVAILABLE.

1-19. The following is a list of available accessories for
the 3456A:

Accessory No.

Daacription

Model 34564

1-20. SAFETY CONSIDERATION.

1-21. The 3456A is a safety class | instrument (provided
with & protective earth connection). The instrument and
manual should be reviewed for safety symbols and in-
structions before using.

106314 HP-IB Cable 1 Meter (39.37 in.}
106318 HP-IB Cable 2 Meter (7B.74 in.} 1-22. RECOMMENDED TEST EQUIPMENT.
10631C  HP-IB Cable 4 Meter {157 .4B in.)
106310  HP-IB Cable 0.5 Meter {19.69 in.| 1-23, Regaired eguipment (o maintain the Model
110004A  Test Leads, Dual Banana Both Ends 31456A is listed in Table 1-2. Other equipment may be
11002A  Test Leads, Dual Banana to Probe substituted if it meets the requirements listed in the
and Alligater 1table. The table is also repeated in Section [V of the
34111A  High Voltage Probe (40 kV dc) Opcerating and Service Manual.
44414A 4 Thermistors
Table 1-2. Recommanded Tast Equipment.
Instrumant Critical Spacificatian Recommenced Mocal Usa
DC Woltage Standard Voltage: 10mVY to 1000V Syetran Donnar Model M107 F&AT
accuracy: +.009%
DC Transler Standard Dutput VWoltages: 1%, 10V, 1.018v, 1.018V Fluke Madcl 7318 FA
Accuracy: =+ Sppm
Stability: * .0Q7% {33 Days)
AC Calibrator Frequency: 20 Hz m 250 xHz Fluks fgdel 52004 and FAT
Qutput Level: 100mY 1o 1000V Mode. 52154
Accuracy: 1.1%
Vaoltage Stability 16 mas) + 02%
Refarence Divider Divisinr Ratio Accuracy: = .001% Fluke Muodel 7504 PA
Output Voltage Hange: 1V Lo TkY
Guildling Made!
Resistance Standard Resistance: 10060 9330100 or 323CAT00 P
Accuracy: L .000DS%
Resistance: 1k8 BA30/1K or 9330AMK FA
Acnuracy: + .0005%
Aesistance; 10k 9330 0K or 9330A10K . PA
accuracy, +.001%
Resistance: 100k 93Z0 00K ar B33CANTO0K PA
Accuraoy: + . 001%
Aesistance:  1MO I3 FA
Accuracy: +=.002Y%
Hesistance: 10OMD 9330:/10M B A
Accyracy: 1 .01%
Resistance*: 1G5 -hp- Part va. O3466-67802 2
Accuracy: 2%
DC Nul Voltmeter Violtage Renge: 1pV to 10V -hp- Modsl 4124 PA
Bus Sysiem Analye ™ * HP-1B Contral Capakbiity -hp- Mede) 534014 T
Desktop Computer HP-IB Control Capability serves as printer tor out- | -p Mode  982BA, 9BZGE, oT
put dala 48354, 954508, or 854
Uscilloscope* ¥ Bandwidth: DC to 100 MHz -hp- Model 174048 |
Sweep Time: BOns to 20ms/div
Digital Yaltmeter®* * Violtage Range: 100V to 1000V -hp- Model 34564 T
Aesolution: 1 gV aor 3455A4)
Aesistors Resistanges: 1 k2 £ 10% -hp- Part Nc, O884-1025
Sgnalure Analyzer®® -hp- Model G004 A T
Toat Program Cartridges® -kp- Part Mumber T
03456-10001 198254,8) |
034%8-10002 198354, |
1854 54,31 I
03456-10003 14541 i




