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1000 ohms/volt sensitivities, 2 TVM or DvM with
greater than | Megohm input impedance, or analop or
digital ammeter with less that 1 voll toulal voltage drap.

1-28. Complete Specifications

1-2% The complete speeifications [or the 5100 Series
Culibratars are listed in Table -2 throwgh |9, with caci

5100 Series B

table covering a specilic portion of the specification.
Reter 1o Table -2 for detailed listing on DC volts; Table
-3 far AC valts; Table 1-4 for Current, both direct and
alternating; Table -5 for Resistance; Table 1-6 lor the
Wideband Optien -03; Table [-7, for the General
Specifications, including enviranmental information:
Tuble 1-&, {or combined use with a Mode SHISA I S215A
and Table 1-9, with a Modsl 52204,

Table 1-1. Summasized Specifications

Diract Current

Altarnating Current

Resistance

{Up to 110V)

10kkz - 20 kHz {Up 1o
110%}

20 kHz — 50 kHz (Up to
19,9999y

All

B0 Hz — 1 kM=
(All ranges)

Faur terminal
1 ahm
10 ohm
100 obm, 1 kilahm,
10 kilohm

Two terminal
100 kilohm
1 Megohm
10 Megohm

ACCURACY
PROGRAMMED QUTPUT RANGE +{— {% OF QUTPUT +
% OF RANGE + FLOOR)
DC Voltage All 005+ .001 + B uv
AL Voltage b0 Hz — 1 kH7
{All ranges) )
T kHz — 10 kHz .05 +.008 + 80 gV

.08 +.008 + 50 u¥

025+ 0026 + .01 pA
L7 +.01 + 2 pA

02%
01%
.005%

006,
01%
-0b%

1-4



5100 Sarias B

Table 1-2. DC Volts Specifications

DC Volis
RIFPLE AND NOQISE
MAXIMUM {10 Hz 10 3 kHz] ACCURACY
FRAMNGE RESCLUTION CURRENT NO LOAD TO {6 months!
MAXIMUM RATED 120:(.1- to 30°C})
LOAD

{200V 0 1100V] 10 my B mAAQ0 pF max <0.055%) of setting rms

<0.05% of setting rms

; {open ta 20k £t
£120V ta 199.999V) 1 mV 10 mA/400 pF <0.1% uf setting rms
max {20k 2 to max rated
igad)
{2V 10 19,9999V 25 mA/I000 pFE | <0.02% of setting +50 v rms | - |0 05% of
T2V 1o 19,9999V} 100 &V ! il . 5 g P setting + 0.001% of
) tange +5 uV)
£(0.2Y 10 1.99999Y) 10 py <0.01% of setting +25 &V rms
imited by BO&L .
(20 mV to 189.969 mV) 10V Limited by <0.01% of satting +25 pVrms
autput rasistance

10 1o 19.2999 mv) 0.1 Y <0.01% of setting +26 uV rms
+40 10 1.89995v) 100,2v | 25mAMI000 pF | <0.02% of setting +60 sV rms
B0 OVERRIDE

Temparature Saetficient
Above 30°C and Below 207 C add to accuracy limits £{5 ppm ol setting +1 ppm of range —1 w1 C, 200V 1o
1100% range ackd ={5 ppm of setting +2 ppm of range 17C.

Remote Senging .

Faur vwire remate sensing is available from 2V to 1100V and below 2V in 505 DIVIDER OVERRAIDE mude.
The three lowest ranges are normally internal sensed. Internal sense connections are made automatically inside
the box,

Transient Becovery Time

2 seconds to sottle within B0 ppm of final value following any change in ouLput valtage or current for all
ranges except 20 to 198,999V, 20 kit 1o 2 ki laad and switching betwecn two highest ranges which requires
4 zeconds.

Shart Term Stability (10 Minutes}
At any fixed temperature from 0°C to 50°C the short term stability is =110 ppm of setting +2 ppm of range
+5 pV) except above 500V which is L2b ppm of setting.

Load Regulation

EXTERMNAL SENSE: 2V to 1100% +10 ppm no load ta full rated load. Same for 0V to 1.28999Y using
0L DLVYIDER QVERRIDE,

INTERMAL SENSE:  Same as external except max. full load is 4008L.

Qvercurrent Protection

On all ranges current is limited to prevent damage due to an overload or short circuit @t outpul terminals. The
operator is slerted by a flashing "0.L."" on the central display. After appraximately 2 seconds the calibrator
goes 1o standby.

Guard
The DC voltage section is guarded and a frant panel terminal is provided labeled 'Y GUARD™.

I

'Y



T

I

I

Table 1-3. AC Valts Specifications

5100 Seres B

AL Volts
UM i';lgb;rﬁg‘f TOTAL HARMONIC
RANGE' |RESCOLUTION MAXIMLU FREQUENCY 6 ) DISTORTION
CURRENT 6 mant s:] AND NOISE
{20°C to 307 C}
200% t 6 mAADdD pF
: mwo 10 m¥ m;‘; b Bandwidth of 10 H
1 my to 1100} 1o 200 kHz. Distorticn,
20V to 10 mAA00 pF 50 Hz 1o 1 kHz line tnterterence —
10.080Y ! tmV max ' 5 He to 10 kHz noise including randeom
. i
| +H{0.05% of spikes.
: i L005%
2V ta : 25 mAA00SY | (1mV 1o 110y) | S€Hting +0.0058
100 v ) T .
190999y | i 1000 pF max 50 Hz to 20 kHe of range <50 uM} {20% andHigher
; RO Hz to 10 kHz: 10.08%
:’ (Below 20V >10kHzto 50 kHz | of output) rms
0.2V to 10 4V 2821000 pF 50 Hz to 50 kHz ‘: . p
1.899999Y ImatX = ':0'_03% o
setting +0.008% {Bcltow 200} H
20 mV to of range +50 g} 80 Hz to 10 kH:: :
10000 my | MY 26 mé from (0.05% of outpur :
BOLL suLrce Acturacy: 3% 10 pvIrms 10 kHz 1o :
1 mv? 1 R I— Resplution: 1 M3D 50 kHz: {0.08% of out- .
iy 0.1 uv ut + 20 gV rms :
12,9999 my put il |

11} Can he setin dBm— 1 mW across G006 = 7748Y
{2} 10% Lower voltage available using the Edit control

Temperature Coeffigient (Abave 30°C and Below 20°C}

Accuragy limits increase by {20 ppm of setting +2 ppm of ranga)/”C
Accuracy limits increase by H.1%°C

AMELITUDE:
FREQUENCY:

Remote Sensing
Four wire remote sensing is available from 2% w 1100V, The three fowast ranges are internally sensecl.
Internal sense connections are made automatically inside the hox.

Transent Recovery Time
2 Seconds Lo settle within 100 ppm for amplitude and within 0.3% for frequency following any change in
output wvaltage, curreni, or freguency. Switching between twe highest ranges requires 2.2 seconds.

Short Term Stability (10 Minutes)
At any fixed temperature from 0°C 1o 507 C the short term stabifity is £10.01% of range +10 uv'},

Load Bequlation
EXTERNAL SENSE.
INTERMAL SENSE:

024 to 1100V +200 ppm no lead to full rated load.

Same s extornal except voltages less than 0.2% have a load regulation expressed as
an output impedanas of SOLL

The above load regulations are met with reactive loads with power factors between 0.9 and 1.0.
Overcurrent Protectian

On all ranges current is limited 1o prevent damage due 1o an overload or short circuit at outpu L terminais.
The operator s alerted by a flashing "0.L."" on the contral dispiay, After approximately 2 seconds the
calibrator goes 1o standby,

]



5100 Series B

Table 1-3. AC Volts Specifications {cont)

Guard

DISCRETE FREQUENCIES AVAILAELE

The AC valtage function is guarded and a front panel terminal labeled "V GUARD ™ is provided.

LN Hz 50 ga 70 80 =11 100 20 300 400 6500 G600 700 800 304Q
110V Lo i 10Uy ] ] . . . ™ - [ . - . » ] ]
200 w 170V ] ] » - . . - ] - - - » » )
1 mV to 20% . - ) - . - - » L] - . . ] ]
IN kHz 1 2 3 | 5] 6 7 8 9 10 20 20 40 50
110 o 1100V
20V 1o 110V . . » - - - - ] - » -
1 mV to 20V ) [ ] [ ] - » » » - - - » - -
Table 1-4. Current Specifications
DC Current
COMPLIANCE ACCURACY
RANGE RESOLUTION VOLTAGE 6 months) RIPPLE AND NOISE
{20°C to 307C)
024 to :
| 1.99930A) 10¢A 0t 2.1¥ min 1(0.025% of setting
- i I +0.0025% of rangs (0.05% of output +0.01
(20 mA ta 1 A 0 ta 10V min Basdaal KA
199,999 mA} :
|
2 mA o : 100 nA 0 to 10V min
199999 m )
Compliance Measured with a bandwidth
#0.2 mA to 10nA 0t 10V min | voltage: 1V of 10 Hz to 10 kHz including
1.99399 mA) add 0LO0Z2% random spikes
- _ — settingvolt
*{10pA’ 1w 1 nA a to 10V min
195,099 uA}
1) 105 lower current guailable using the Edit Control.
Temperature Coefficient {Above 20°C and Below 207}
The accuracy iimits increasa by 010 ppm ol selting +2 ppm of range} C

Transient Recovery Time
1 Second to settle to within OLB1% afl Tinal value following any changa in current or compliance valtage.

rangs + L002 AL,

Short Term Stability {10 Minu tes}
AT any fixed smmperature from 0°C to B0° G the shart term stability is +[50 ppm of setting ~ 5 ppm of

T

M

(RS —

“TIR



Il

|

T

5100 Se-jes B

Table 1-1, Current Specifications (cont)

Load Regulation

+20 ppmfvolt for a change in the output voltage from 1 volt 1o maximum rated compliance voltage.

Cvervoltage Protection

On all ranges voltage is limited o net more than 2V greater than maximum rated eompliance voltage due
to an open circuit conditien. The oparator is alertad by a flashing “Q,L."" an the central display. After
approximarely 2 seconds the calibrator goes to standby,

Guard

The DC current section is guarded and a front panel terminzl labeled 1 GUARD" is provided,

AC Current
TOTAL
ACCURACY
COMFPLIANCE HARMONIC
RANGE RESOLUTION VOLTAGE {2éﬁcm:n?;£cj FREQUENCY DISTORTION
° AND NOISE
Q.2A 10 0to 1.4Y .
1.99999A e i +(0.07% of 50 Hz o 1 kHz
: : setting +
+0.01% of Accuracy: £3% Distoertian, line
20 MA to 1A 0 to 7V rms
199,953 mA ! min range +.02 pA interferance +
] Resolution: naise including
2 mA to 100 nA, q to 7V rms 1 MsD random spikes
10,9999 mA min. c lance
S—— ormpli
Although na N
0.2 mA to 10nA Qto 7V rms voltage: >1Y acouracy {0.08% of autput
1.99999 mA " min rms add specificetions +2 uAY rms
: : 005% of
I soetol?r?g:'vijlt apply ahove
10 pA o 0 ta 7V rms )
1 nA . 1 kHz, gutput
199999 A min. is usable to & kHz.

Tempesature Coefficient {Above 30°C and Balow 20°C)

11} 10% lower current available using the Edit Contral,

CURRENT: Accuracy limits increase hy (25 ppm of setting 1 10 ppm of range +0.2 nA e

FREQUENGCY:  Accuracy limits increase by £0,1%7C.

Transient Recovery Time
4 Beconds 1o setle within 0.02% for current and within 0.3% for fregueney follawing any change in outout

current, valiage, or freguency.

Shart Term Stability {10 Minutes}
Atany fixed temperature fram 0°C ta 50°C the shart term stability is +{0.014% of setting + 0.002% of range

+0.4 b,

Load Regulatian

=50 ppm+20 nA/volt for a changa in the output voltage from 1V to maximum rated compliance voltage. Load
regulation is met with reactive loads with power factors between 0.8 and 1.0,

Overvoltage Protection
On all runges voltage is limited 1o not mare than 2V peak grester than maximum rated compliance voltage
dur to an apen cireuit candition, The ogerator is alerted by a flashing “O.L." on the central display. After

appraximately 7 seconds the calibrater goos to standby.

Guard

The AC current section is guarded and a front panet terminal labeled 1 GUARD is provided.

I
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D100 Beries B

Table 1-5. Resistance Specificatians

Resistanca
TEMPERATURE
ACCURACY i CDCEFFICIENTU
FPOWER MAXIMUM PEAK >30°Cand <20°C FOWER
RANGE (6 Months])
DISSIPATION CURRENT VOLTAGE 120°C to 30°C) ACCURACY COEFFICIENT
LIMITS
INCREASE BY
1142 14 1y 0.02% 0.1 ppmdmiy
10 ppms G
1042 300 mA 3V 0.01%
10082 100 mA 10%
W
1 ki 30 mA 3ov 0.3 ppm/m
0.005%
10kQ 10 mA 100V & ppm/ €
100 k&2 3 mA
1 MEL 100 mwy 0.3 ma D% 0.2 ppm/mil
300V 10 ppm/“C up to
10 ME2 10 mW .03 mA 0.05% 40°C 0.02 ppm/mW
) ' 50 ppr/”C above
40°C

Two or Four Terminal Ohms Below 100 k{2
The maxirmum residual resistance that can be corpensated for using the Cal 102 function is 0.99993£

148
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Tate 1-8. Wideband Option -03 Spegificutions

5100 Foeries B

Wideband Option —03

[
i ANMPLITUDE ACCURAGY AT 1 kHz

FHREDUENCY VS AMPLITUDE

RANGE VOLTS AF’E:GN}({EEBm1 TERMINATEER IN 505 FLATNESS TERMINATED WITH
(6 Months 20°C ta 30°C) 50i! AND 1 FT OF RG58/AL
1V to 31623V +13 10 +23 +(0.25% of setting | 0.25% 10 Hz o 30 Hz: +0.3%
of rangu)
0.316824% to 0.93990% +3 to +13 _(U.5d% of setting + 0.25% 230 He to 1 MM 10.25%:
of range}
0.1% to 0.31623V -7t +3 =i0.75% af setting + 0.256%
of range) =1 MHz ta 5 MHz
31624 MV 10 99999 mV ¢ 17107 +(1.00% ol setting + 0.25% =0.25% above 1 mV
i of range) _ =0.6% at 1 mY and lgwer
10 mV 10 31,623 mVy 2710 17 £{1,26% of setting ~ 0.25%
! of ranga! 3
31624 mV 1o 2.9999 my | -37 ro 27 . ={1.60% of serting ~ 0.25% 78 MHz 1o 10 MH=7: £0.6%
: of range! .
1Y to 3.1623 mv 47 to 37 :  =(1.75%of setting - 0.25% Frequency Resalution: 1 MSD
. : of rungo)
300 pv to 099999 mY -B7 to -47 i —(2.00% of setting | 0.25% Frequeniy Accuracy: *3'%
| uf range)

AMF‘LlT_UDE:
column;”C.

(11 0 dBm = mW across 5082 ~ 0.22381V.
Tamperature Coefficient (Above 307 and Below 20°C)

Accuracy limits increasy by 0.7 times the accuracies listed in the amplitude scouracy

FREQUENCY: Acucurscy limils increase by 0.25%/°C.

Transient Racovery Time

2 Seeonds 1o settle within 500 ppm tor ampiilude and within 0.3% for freguency following any change in

voltage, current, or freguandy.

Harmonics

=40 dB or lower refative 1o fundamental Tur gach frequency except - 32 dB above & MHz,

Spuriaus Outputs

-BOCUR o lower relative to fundamental for each frequency.

Overload Protection

A short circuit on the widebund output will not damage the calibritor. Normal operatian is restored upon

removal,

5100 SERIES WIDEBAND FREQUENCY RESPONSE

1 mV AMD BELOW

.052 dB I 6%
|
.026 dB ; SPEC LIMIT
022 dB L 1 | - 28%
i TYPICAL
022 dg - : | 25y
026 db
-.052 (B . i - -.6%
10 Hz 1 kHz 10 kH? 100 kHz 1MHz 10 MHe

100 Hz
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Table 1-7. General Specifications

Stability/Environmental
‘Al specifications have heen stated with thelollowing conditions:

Time:  Six monins
Temp: 25'C+5°C
R.H.: < 85%%

Temperature Range
S100B/5101B:  Ooarsting 0°C to +60°C
kon CIperating —20°C to 165°C
5114 witape:  Operating ~10 G 1o +40°C
pign Qperating +47C 1o +60°C

Humidity Range
0°Cto 35°C:  B5% RH {Mon-Condensingl
35'Ctod0°C:  70% RH
40°C to 50°C:  K0% RH

Shock and Vibration

Meets requiremants of MIL-T-28200 for class 5 style E cyuipmant,

Oparating Power

{100V to 240V £10%: 50 - 60 Hz}
51008: 200 WA Fuliv Leaded
51018B: 220 WA Fully Leaded

Warmup
30 M.nures 1o carad ancdracy

Dimensions
2223 cm H X 4318 em L X 8035 Cm w
(875 inH X 170060 L X 23./6in'Wl

Weight

BTO0B: 30.4 <qm 67 s bas e

32,7 kg (72 0bs luliy booded,
ST01E: 3727 <qim [72 113 has o

34,9 kagm (77 b Ry bnaced,
5702B: 258 kam (79 1h:.) bas o

387 kam (84 1) Tul v baaddsd.

HE 8]
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5100 Seriez B

Tabte 1.8, System Specifications for Power Amptlifier Application
(5100 Series B + Y500, Y5001, 5206A/62154 Combination}

DC QOperation (with 52054}

Qutput Voltage
+[100 to 1100} volis

QOutput Current
100 mA meximum

ACCUracy
(90-Ouy)  2{0.08% of output + 20 my)
(1B0-Dayi H0.07% of output + 20 my)

Maximum Capacitive
Load: - 1500 pF

Temperature Coefficient

+125 ppm of cutput -3 MV C

Ripple and MNoijse

Randorn noise, in a 1 MH: bandwidth shall not exceed 100 mV rms, Line-related noise shall be fess than
50 mY 1ms.

AL Operation (with 52084 or 52'15A)

Qutput Voltage
100 to 110% rms

Output Current
200 mA from 100 Hz to 50 kHz linearly decreasing ta 140 mA in the regicn 100 Hz 1o 50 Hz,

Amplitude Accuracy (180-Day, 23°C 5°Cl
80 He to 10 kHe £1.08% Eo — .1 volt}
10kHz to 50 kHz  +0.12% Eo + .15 volt}

Total Distortion and Noise, {in the band 10 Hz 1o 1 MHz)

50 Hz to 20 kHz 0.1% of output

20 kHz 1o B0 kH: 0.2% of output

Maximum Capacitive Load

1500 pF or thit valug which draws the maximum rated 1oad current, whichever is less.

Amplitude Temperature Coefficient
Above 30°C and heiow 20°C the accuracy limit increases by +(30 ppm of autput +3 mv)°C for 50 Hz to

10 kH.; and {50 ppm of output +8my) ¢ for 10 kHz to 50 kHz,

1-11
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E100 Seriea B

Table 1-0. System Spagifications for Transconductance Amplifier Application
{5100 Series B + Y5000, Y5002, 52204 Combination]

DC Mode
Cutput Range
11 to L19.29904

Accuracy of Output
+{0.025% of selected output + 1 mA)

Resolution

=01 mA

Temperature Coefficient

+{0.003% of selected output + 100 wA} in ten minutes, with constant ling, load, and temperature.

Line Regulation
Cutput changes less than 0.001% for a £10% in line voltage.

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

AC Mode

Output Range
14 rms to 19.22994 rms

Accuracy of Qutput
+0.07% af selected vutput +1 mA rms} from 50 Hz to 1 kHz, and £{0.07% of selected output +1 mA rms) x f
from 1 kHz to B kHe2, where f= frequency in kHe.

Resalutian
0.1 mA rms

Temperature Coefficient
L(0.:003% of selectad output +100 A rms} per degres C, above 30°C and below 20°C.

Short Term Stability
Output changes lass than +10.02% +500 p& rms) in 10 minutes, with constant ling, Ipad, and tem perature,

m
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