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1000 ohms/voll sensitivitics, a TVM ar DVM with
greater than 1 Megohm inpur impedance, or analog ar
digital ammeter with less than | volt total voltage drop.

1-28. Complete Specliications

129, The camplete specilications for the 5100 Secies
Calibrators are listed in Tahle 1-2 through |-9, with each

5100 Series B

table covering a specific partion of the specification.
REefer to Table 1-2 tor detailed listing on DC volis: Tahle
1-3 for AC volts; Table 1-4 Tor Current. both dircer and
alternating; Table 1-53 far Resistance, Tahie -6 for the
Widchand Option -03; Table [-7, tor the General
Specificulions, including environmental informaiion:
Table 1-8, for combinad use with a Mode! 82054 :32[5A
and Table -9 with & Modsel 32204,

Table 1-1. Summarized Specifications

Direct Current

Alternating Current

Resistance

{Up to 110V}

10 kHz - 20 kHz {Up to
110V}

20 kHz2 — 50 kHz (Up ta
10.9930Y)

All

S50 Hz -1 kHz
(All ranges)

Four terminal
1 ohm
10 ohm
100 ahm, 1 kilohm,
10 kilohm

Two terminal
100 kilohm
1 Megohm
10 Megohm

ACCURACY
PROGRAMMED QUTPUT RANGE +/— {% OF QUTPUT +
% OF RANGE + FLOOR}
DT Yoltage All 05 + 001 + 5 uv
AC Voltage S0 Hz — 1 kHz
{Al} ranges)
+
T kHz - 10 kHz 03 +.008+ B0 v

.08 +.008 + 50 uv

025 + .0025 + 01 pA

07 +.01+2 A

02%
1%
A05%

[005%,
Q1%
.06%

R P P

[T ———



5100 Series B

Tabte 1-2. DC Yolts Specifications

<0.06% of setting rms
(open ta 20k L1}

5022 OVERRIDE

+{20V 10 199.999V) I my 16 mA400 pF <0.1% of setting rms
: max (20k 52 1o max rated
lpad)

{3V ta 19.9999Y) 100 pv 25 mA 1000 pF <0.02% of setting +50 uV rms

0.2V o 1.99599Y) 10 eV <0.01% of setting +25 1V rms
Limit L .

L{20 mY to 198.999 MV} 1V imited by 5082 | 100 ot cetting +25 pVims
output resistance

=(0 ta 19.9999 my} 0.1 uv < 0.01% of setting +26 pV rms

10 1o 1.99388V) 100 uv 25 mAS1000 pf <0.02% of satting +50 pV rms

DC Valts
RIPPLE AND NOISE
{10 Hz to 3 kHz) ACCURACY
BANGE RESOLUTION tﬂﬁ;{xn'}: NO LOAD TO {6 months)
MAXIMUM RATED 120°C to 30°C)
LOAD
200V 1o 1100V} 10 my 6 A0 pF max <N.06% of setting rms

> (0.005% of
setting + 0.001% of
range 45 uV)

Femota Sensing

the hox.

4 seconds.

Load Regulation

gnas to standby.
Guard

Temparature Coefficient _
Above 30°C and Beluw 20°C add to accuracy limits £{8 ppm of setting +1 ppm of rangc: +1 gV C. 200V 1o
1100Y range add +I5 ppm of satting +2 ppm of range 1/°C.

EXTERMAL SENSE:
504 DIVIDER OVERRIDE.
iNTERMNAL SENSE:

Ovarcurrent Protection
On all ranges current is tirmited to prevent damage due to an averload ar short cireuit at output terminals, The
operatar is alerted by a flashing “0.L."" on the central display. After approsimately 2 seconds the calibrator

Transient Recovery Time
2 seconds ta setlle within B0 ppm of final value fol lewing any change in output voltage ar current far all
ranges except 20 to 199,908V, 20 ki 1o 2 ki load and switching between two highast ranges which requires

Short Term Stahility 110 Minutes}
At uny fixed temperature from 0°C to 50°C the short term stahility is {10 ppm of setting +2 ppm ot range
=0 pWh exocept above S00Y which is 225 ppm of setting.

Sarne as external except max, full load is 4002,

The DC voltage section is guarded and a frant panel terminal is provided labeled "V GUARD™.

| Four wire ramote sensing is available from 2V to 1100V and betow 2V in 508 CIVIDER QVERRIDE mode.
Tha three lowest ranges are normally internal sansed. Internal sense connections are made automatically inside

2V to 1100 10 ppm no laard to full rated load. Same for 0V to 1.99999Y using
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Takle 1-3. AC Volts Specificatians

2100 Scres B

AC Yolis
" i’ggtg;’gf TOTAL HARMONIC
RANGE! |RESOLUTION| MAXIMU FREQUENGY e DISTORTION
CURRENT ; mon sc AND NOISE
{(20°C to 30 C)
00V t & mAAQ0 pF
ooy omy | TP Bandwidth of 10 Hz
1 my 1o 1100V) to 200 kHz. Distorticn,
20V to 10 m.ﬁ."lDD IJF 50 Hz to 1 kHz line tnterterence +
19,999V 1 m¥ nax ' 50 Hs to 10 kHz noise including randem
) +H{.05% ot spikes.
i .005%
2V to 26 MAMDOSY | (1 mVto 110y | Setting 0 _ .
19.9998Y 004V | 000 oF max | 50 He 1o 20 kK. | o708 180KV {20V andbigher)
{Below 20 B0 Hr to 10 kHz: (D.08%
. ' H; :
?'S;gg"gv 104V IKEI1000 pF 50 H7 L 50 kM2 ZIUUUL(SP;:;? 50 kH:z of cutput) rms
- max '
setting +0.008% {Balow 20V}
20mV 1o of range +50 uV} b0 Hz 1o 10 kHz:
199.999 mV Tav 25 mA from {0.05% of outpur
5E0CT soLrce Accuracy: =3% +10 gV rms 10 kHz ta
3 agietn Resolutian: 1 MSD B0 KkHz: {0.08% of out-
1my* to 0.1 ,u'\." resistance Ut + 20 9V} rms
19.9998 mV P H

11} Can be sat in ddBm= 1 m\WV acrass 60082 = 7746V
(2} 10% Lower voltuge seailyble using the BEdiL cantral

Temperature Coefficient (Above 30°C and Below 20°C)

AMPLITULE:
FREQUENCY:

Remote Sensing
Four wire remaota sensing is availabile from 2V o 1100V, The three lowest ranges are internally sensed.

Aceuracy limits increase by +(20 ppm of setting +2 ppm of range)/” C
Accuracy limits increase by S c

Internal sense connectians are made automaticaslly inside the box.

Transient Recovery Timc
2 Secands to settle within 100 ppm for amplitude and within 0.3% fur frequency fallowing any change in
putput voltage, current, or freguency. Switching batween two highest ranges requires 2.2 seconds.

Short Term Stubility {10 Minutes}
At any fixed temperature Trom 0°C to 60T C tha short tarm stabifity is 2(0.01% of range 110 ).

L.oad Regulation
EXTERNAL SENSE:
INTERNAL SENSE:

0.2V 10 1100V £200 ppm no load o full rated luad.
Same 25 external except voltages 1ess than 0.2V have o losd repulation expressed as
an output impedance ot 5052,

The ahova inad regulations are met with reactive loads with power factors between 0.8 and 1.0,

QOwvercutrent Protection

G all ranges currant is limitad 1o prevent damage due to an overload or shore cirewit at output terminais.
The aperator is alarted by a flashing *'0.L."" on the central display. Aftter approximalely 2 seconds the
calibrator qoes 1o standby.

o

e T Y



5100 Series B

Tabie 1-3. AC Volt: Specifications lcont)

Guard

DISCRETE FREQUENCIES AVAILABLE

The AT voitage funclion is guarded and a front panel terminal labeled v GUARD™ is provided.

200 300 400

IN Hz 50 60 80 on 100 BOd GO0 700 800 W0
TI0W w 1Ly [ ] ] - [ ] » ] » » ] -
200 1o 170N » [ ] ] [ » - ] - ] ] . )
1 my 1o 200 » - » a - - . . ] ]
IN kHz 1 2 4 a 6 7 g 9 10 20 30 4qQ 5
110V 1o 1100 -
20V o 110V . 'Y - » - . » . - -
1 mY to 20V . . . - ) L ] - » " - . - '
Tahle 1-4. Current Specifications
DC Current
CONMPLIANCE ACCURACY
RANGE RESOLUTION VOLTAGE {B months) RIPPLE AND NOISE
(20°C 1o 307C)
=024 ta , i
( | B9950A) 10 4A Ot 21V min | +0.026% of setting _
' +(0.0025Y, of range (0.05% of output +0.01
B . uhY rms
+H20 mA to _ 0.01 uA}
dto 10V r

199 995 mA) T A @ vy ma
*id mA 1o 100 nA 0 1o 10V min

18.9999 mA)

Compliance Measured with a bandwidth

0.2 mA 1o 10 nA ato 10Y min voltage: ./1}\.'] of 10 Hz to 10 kHz including

1.98988 mAl} add 0.002% random spikes

" sottingvalt
1

H0ph fo 1nA 0t 10V min

199,890 uA}

£1) 10% lower current available using the Edit Control.

Transient Recovery Time
1 Second Lo settle to within 0.01% of final value tollowing any change in current or compliance voltage.

Short Term Stability {10 Minutes}
AT any fixed temperature from 0°C to BO°C the shart term stavility is <150 ppm ot setting = & ppm of
range - 0 002 1A

Temperature Coefficient (Ahove 30°C and Belaw 207}
The accuracy limits incraase by (10 ppm of setting 12 ppm of rengels €
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5100 Series B

Table 1-4. Current Specifications {cont)

Laad Regulatian
120 ppmivolt far uchange in the output voltage fram 1 valt to maximum rated compliance voltage.

Overvaltage Pratection

O all runges voltage is limited to not more than 2V greatar than maximurn rated compliance veltage dug
to an open cireuit candition, The operator is alerted by & flashing “0.L."" on the central display. After
approximately 2 saconds the calibrator goes 1o standby.

Guard
The DC current section is guarded and a front panel terminal labeied <1 GUARD™ is provided,

AC Current
TOTAL
ACCURACY
COMPLIANCE HARMOMNIC
N 1 FREQUENCY
RANGE RESOLUTIO VOLTAGE {zénc"':’" ;“;lc] DISTORTION
° AND NOISE
0.2A to 0ta 1.4V :
| 69959A 10:A o e +(0.07% of 50 Hz 1o 1 kHz
] . sefting +
20 mA 1o 01 7V rms £0.01% of Accuracy: 3% Distartion, line
199.098 A TuA i range +H0.02 uA interference
: Resolution: noise including
7 mA 10 100 nA Oto 7V ems 1 MED randam spikes
189.9998 mA min. c ¥
amptiance :
Althaugh no .
0.2 mA to 104 0to 7V rms voltage: 21V aocuracy 5-02?5:;‘ ot autput
1.90908 mA min. rms add eeiications HA) rms
- 0.005% of specitications
MeA' w 1 nA 0to 7V rms settingfvolt ?pl?:lt aﬁj:;m
199.995 A min. is usable 1o 6 kHa,

{1} 10% lzwer current availzble using the Edit Control.

Temperature Coefficient {Above 30°C and Below 20°C)

CURREMT: Accuracy limits increase by 2(25 pgim ot setting 4 10 ppm of range +0.2 nA e
FREQUENCY: Aeccuracy limits increase by 0.1%/°C.

Transient Recovery Time

4 Seconds to settle within 0.02% far current and within 0.3% for freguency following any change in output
current, vollage, or freguency,

Short Term Stability (10 Minutes}

Al any fixed temperature from 0°C ta 50°C the short tenm stahility is +(0.014% of setting + 0.002% of runge
+ 0.4 pAl

Load Regulation

50 ppm —20 nAfvalt for a change in the output voltage from 1V to maximum rated compiiance veitage. Load
regulation is met with reactive loads with power fagtors hetween 0.9 and 1.0.

Qvervoltage Frotection

On all ranges voltags is limited to not mare than 2V peak greater than maximum rated compliance voltage
clue rooan open circdit condition, The operator is alerted by a flashing “0.L."" on the central display. After
approximailely 2 scconds the calibrator goss to standby,

Guard
The A0 current section is guarder and a front panet lerminal lubeled 1 GUARD™ s provided.
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500 Serica B

Table 1-5. Resistance Spacifications

Resistance
TEMPERATURE
POWER K AXIMUM PEAK =30°C and <20°C POWER
E & Manths)
RANGE | 1 issipaTiON CURRENT VOLTAGE | (50°C 10 30°C) ACCURACY COEFFICIENT
LIMITS

INCREASE BY

182 14 1V 0.02% 0.1 ppm/mif
10 ppm.~C

1052 300 mA 3v 0.01%

10052 100 mA 1ayv

19
1k 30 mA 30v 0.3 ppm/miV
0.005%

10 k§2 10 mA 100V 5 ppm/ C

100 k22 ImA

T M2 100 mwW 0.3 mA 0.01% 0.2 ppm/mw

300v 10 ppmd°C up to

10 M2 10 My 0.03 mA 0.05% 40°c 0.02 ppm/imW
50 ppm/” G above
an’c

Two or Four Terminal Ohms Below 100 k{2
The maeximum residual resistance that can be compensated for using the Cal 152 function is 0.9299982,
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Table 1-6. Wideband Option 03 Specifications

5100 Sernics B

Wideband Option —03

RANGE !AMPLITLIDE ACCURACY AT 1kHz| FREOQUENCY VE AMPLITUDE
RANGE VOLTS APPROX dBm’ TEHMINAT?D I 5(;!53 FLATNESS TERMINATED WITH
(6 Months 20°C ta 30°C} 505 AND 1 FT OF RG58/AU
1 1o 31823 +12 1o +23 40D, 25% of setting +0.25% 10 Hz 1o 30 He: L0.2%
of range)
0.31624Y 1o D.09999V +3t0 +13 +[0.50% of setting + 0.25% 30 He to 1 MHz7: 20,265
of range}
0.1% 10 0.31823V -7 to +3 +(D.76% of setting + 0.20%
af range) 1 MHz ta 5 MHz
31.624 mY 10 99899 mV ¢ 17107 L[1.00% of setting + 0.25% +0.25% above 1 mV
: of range) . +0.6% at 1 mY and lower
10 mV ta 31.623 mY 27w 17 F(1,20% of setting +0.25%
: of runge)
FIEM MY to 89889 myv | 37 to 27 *(1.50% of setting + 0.25% =5 MH? 1o 10 MHz: +0.6%
i of runge} ]
1my 1031623 mvV 4 1o 37 +[1.76% of setting + 0.26% Frequency Resolution: 1 MSD
of range}
300 LV w 0.99999 my 57 10 47 : +(2.00% of setting +0.25% Freguency Accuracy: L3%
i of range)

AMPLITUDE:
eolumn/ C.

(11 0 dBm = mW acrass BOLL = 0.22361V.
Temperature Coefficient {Above 30° and Below 20°C]

FREQUENCY: Accuracy limits increase by 0.25%°C,

Transient Recovery Time

2 Seconds 1o sertde within 50O ppm for amplitude and within 0.3% for frequency following any change in

voltage, current, or frequency.

Harmonics

-0 4B or lowar relative to fundamental far each frequency except —32 dB ahowe 5 MHe

Spurious Gutputs

—E0 dB or lower relative o Tundamenial for each frequency.

Overlgad Protection

A shart cirguit on the widebund output will not damage the calibrator, Murmal operatian is restorad upon

remoral,

5100 SERIES WIDEBAND FREQUENCY RESPONSE

Accuracy limits increasy by 0.1 times the accuracias listed in the amplitude accuracy

N

1TmY AND BELOW

052 dB i B%
. i'

026 dB ; SPEC LIMIT

022 dB \ . ! | .25%
i TYPICAL

-0?2 dB ; P = -.20%

02648 M ]
: ]

052 dB 1. : e

10 Hz 1 kHz 10kH7 100 kHz 1MHz 10 MHz

100 Hz
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Table 1-7. General Specifications

Stahility/Environmental

‘All specifications have buen stated with the fatiowing conditions:

Time:  Six moninhs
Temp: 25°CL5°C
R.H.: < Bh%

Temperature Range
ST00B/G101B:  Coerating 0°C to +50°C
bion Cpe-ating —20°C to 1657 C
51014 w/tape:  Operaling +10°C 1o +40°C
Mon Operating +4°C to +50°C

Humidity Range
0°Cte35°C:  85% RH (MNon-Condensing)
35°Ct040°C:  70% RH
40°Cto B0°C:  EBO% RH

Shock and Vibration

Meets requiremants of MIL-T 28800 lor class B sryle E equipment.

Qperating Power

{100V to 240V =10%: 50 - 60 Hz)
S100B: 200 WA Fully Loaded
S101B: 220 VA Fully Loudad

Warmup
30 Monutos to cated noouracy

Dimensions
2223 em H X432 18cm L X 6033 Cm W
1875 nHX17.000n 1. X 23751~ Wi

Weight

S100B: 30.4 <o (84 lbe) basie,

327 kgm T2 ks Rady ioadec.
S11B: 327 <gm (72 1ka basic,

34,9 kg (77 Ihs Fully inadac
5102B: 35.8 kam (V9 1k basic,

381 kam (B4 sl fally ccaded.

1-11
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Tal'e 1.8, Systern Specifications for Power Amplifier Application
(5100 Series B + Y500, Y5001, 5205A/5215A Comhbination)

2100 Zeries B

DC Qperatian {with 5205A)

Output Voltage
=100 to 1100} volts

Output Current
100 mA maximum

AgCUracy
190-Dayt ={0.06% of outpur + 20 mYy)
t180-Day] +{0.07% of cutpur + 20 mV)

Maximum Capacitive
Load: <7 1800 pF

Temperature Coefficient

{26 ppm af outpul =3 mW/C

Ripple and Noise

Ranclom naise, ina 1 MHz handwidth shall not exceed 100 mY rms. Line-related noise shall be 1ess than
50 m¥ rimns.

AC Cperation (with 52064 or 5215A)

Output Voltage
100 to 1104 rms

Output Current
200 mA from 100 H7 1o B0 kH7 linearly decreasing to 140 mA in the region 100 Hz to 50 Hz

Amplitude Accuracy {180-Day, 23°C +5°C}
S0 Hz to 10 kHz +(.02% Ea + 1 volt)
10 kHz ta B0 kHz  £{.12% Eo + .16 vohtl

Tota$ Distortion and Noise, (in the band 10 Hz to 1 MHz}

B0 Hs 10 20 kHy Q1% of output

20 kHez to B8 kHe D.2% of output

Maximum Cuapacitive Load

16500 pF or that vatoe which draws the maximum rated load current, whichever is less.

Amplitude Temperature Coefficient

Above 30°C and betow 20°C the accuracy |imit increases by {30 ppm of output +3 mv]/°C for 50 Hz to
10 kHz; and =[50 ppm af cutput +5my ) G for 10 kHz ta 50 kHz.
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2100 Seres B

Takle 1-9. Systern Specifications for Transconductanee Amplifier Application
{5100 Sariss B + Y5000, Y5002, 5220A Combination}

DC Mode
Qutput Range
-1 to£i8.8009A

Acecuracy of Output

£10.026% of selectod output + 1 mA)
Resolution

+0.1 mA

Temperature Coefficient
+(0.003% of selected output + 100 wAY in ten minutes, with constant line, load, and temperature.

Line Regulatian
Qutput changes less tharn 0.001% for & £10% in line voltage.

Load Regulation
Cratput changes less than +{0.005% +100 wA) for a full load change of 4 valts of comptiance.

AC Mode

Qutput Range

1A rms ta 19.9929A rms

Accuracy of Output

+{(.07% of selected cutput +1 mA rms) from 6O Hz 1o 1 kHz, and T(0.07% of selected output +1 mA rme) x f
from 1 kHe to 8 kHz, whera f - frequeney in kHz.

Hasolution
0.1 mA rims

Temperatura Coefficient
+0.003% gt selected output +100 uA rms) per degres C, above 30°C and hetow 20°C,

Short Term Stability
Qutput changes less than =0.02% +500 uA rms) in 10 minutes, with constant line, load, and temperature.
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