
-.. 

5200A 

~~··:~ IEEE·48S 

External sensing may be selected, bringing 
rated accuracy to the load point bypassing losses 
in output leads. 

Outputs are protected from overload by current 
limiting. Overload response time is typically 2 
microseconds. When an overload is removed 
output recovers automatically to 1ts previous 
level. 

The 5200A is a fully guarded calibrator. This 
allows floating operation, and eliminates system 
ground loop problems. This is especially useful 
for calibrating non-guarded equ1pment. 

Remote Programming (Opt -01 or -05) 

The 5200A is remotely programmable in all 
funct1ons except Power, Remote/Local. and 
Vern1_er V~ge Error. For any programmed 
amplitu~ th~ output settles to its specified 
uncerqJr'lty w1th1n 0.5 seconds for frequencies 
abqS'e 1 00 Hz, and within 4 seconds for frequen
~ below 100 Hz. Program status flags are 

~rovided to indicate settling time and current 

L---------------------~-,-.~~.:_ __ ..:..:_:_==~~ limit conditions to the controller. 
Either the 5200A-01 Parallel Remote Control 

61/2 digit resolution 

Output frequencies from 1 0 Hz to 1 MHz 

Automated characterized operation available 

GPIB/IEEE-488 system interface available 

Phase-lock input 

Completely guarded 

Short and overload protected 

A Proven Performer 
The Model 5200A Alternating Voltage Cahbra

lor IS a precision high-performance alternating 
voltage source w1th proven reliability and excep
bonal stability and accuracy over a broad fre
quency range. It is specified over a wide o•c to 
we operating range for use in both laboratory 
and manufactunng enwonments. Amplitude is 
controlled in six ranges from 1 mV to 1 OOV. Res
olution to 1,199,999 counts yields 20% over
range capability with 1 nanovolt steps on the 1 
mVrange, up to 0.1 mV steps on the 1 OOV range. 
Outputsfrom 1 00 1-1 V rms to 120V rms are pro
vided, With up to 50 mA load current capability. 

An add1t1ona11 OOOV range is included for front 
panel or remote interface control of a 5205A 
Prec1sion Power Amplifier. 

Amplitude error measurement for voltmeter 
calibration is provided in two ranges ±3% and 
i0.3%. Error measurements can be r'esolved to 
10 ppm. 
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Five frequency ranges are provided from 1 oo 
Hz to 1 MHz, with 119,999 count resolution for 
20% overrange capability with 0.01 Hz steps on 
the 1 00 Hz range, up to 1 00 Hz steps on the 1 
MHz range. 

The oscillator of the 5200A may be phase 
locked to an external source to produce synchro
nous signals of precision amplitude and stability. 
S1gnal phase is locked within ±1 • of phase angle, 
±O.os•JkHz, over a ±2% band around the center 
frequency. This capability is essential for 60Hz 
calibration. 

A 3V pulse signal is provided for monitoring 
frequency with an external counter. 

A quadrature output signal IS provided which 
leads the fundamental signal phase by go•. 
~mplitude varies from 1 V to 1 OV rms, propor
tional to the fundamental signal output level on 
any range. This signal is useful for wattmeter 
calibration, and for research and development 
tasks that use the 5200A as a precision source. 

Interface or the 5200A-05 GPIB/IEEE-488' Sys
tem Interface may be installed in the 5200A, for 
complete remote control of both the 5200A 
Calibrator and a 5205A or 5215A Power Ampli· 
tier. 

The 5200A-01 Parallel Remote Control Inter
face provides excellent isolation between exter
nal system logic and internal calibrator circuitry. 
This isolation is typically 1090 in parallel with 30 
pf capacitance. This effectively attenuates ex
ternal logic and ground noise better than 100:1 
at 10 MHz. 

Command data 1s segmented mto 4-bll groups 
that can be programmed separately or simulta· 
neously. Command data is stored both inside 
and outside the guard. 

5200A·01 programming levels are compatible 
with TIL logic, and with contact closure: 

Standard levels: 
Logic 1 or true = OV to +0.4 dV 
Logic 0 or false = +2.8V to +5.0 dV 
(For inverted log1c levels. also order optiOn 

5200A-03.) 
The 5200A-01 mcludes both standard and 

blank address matrix cards, and a mating con
nector. 

The 5200A-05 IEEE-488 System Interface in
corporates subsets SH1, AH1, T6, TEO, L4, 
LEO, SR1, RLO, PPO, DC2, and DTO of IEEE 
Standard 488-1980. The 5200A-05 may be 
addressed for a 2-byte status response or senal 
polled for a 1-byte response. Status mformation 
1ncludes Remote/Local, Standby/Operate, limits, 
settling time, and out-of-range instruct1on. 

• The terms GPIB and IEEE-488 may be used inter
changeably throughout this catalog 
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Calibration Instruments 

5200A 

Automated Characterized 
Operation 

The established excellent stability and per 
formance history of the 5200A Alternating Vol 
age Calibrator offers an opportunity for furthe 
reducing calibration uncertainty while greatl 

-
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r 
y 

s1mplifying use. 
a Characterization is a process of measuring 

particular calibrator's uncertainties at selecte 
points using traceable transfer standards an 
recording those uncertainties in a table. Whe 
the selected points are used, the portion of thes 
uncertainties not due to the transfer standards o 
to the characterization process can then b 
added to (or subtracted from) the calibrator se 
ting. In practice, this significantly reduces cal 

d 
d 
n 
e 
r 
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brat or uncertainty. 
d Mathematical interpolation methods are use 

for points other than those selected for charac 
terization. While this yields a significant improve 
ment in uncertainty specifications, it can be com 
plex and time consuming when done manually 

-
-
-

Option 5200A-800 
t 
-

Option 5200A-800 is a software package tha 
uses a Fluke 1722A or 1752A Instrument Con 
troller to operate a 5200A Alternating Voltag 
Calibrator and a 5205A Precision Power Amp 
her. This software makes use of a stored charac 
terization table and automatically interpolate 
for voltages and frequencies selected betwee 

e 
li-
-
s 
n 

characterization points. 
The 5200A-800 controls all calibrator function 

m a simplified manner with the touch-sensitiv :~ 
display of the 1722A or 1752A. 

Calibration 
ry The 5200A is originally calibrated at the facto 

by mstrumentat1on traceable to the U.S. National 
Institute of Standards and Technology. Periodic 
traceable recalibration service is available 
through Fluke Technical Service Centers and 
Sales Representatives worldwide. 

Basic Instrument Absolute Uncertainty 1 Characterized Uncertainty 2 

Voltage Ranges Frequency Hz ±(ppm setting+ ~tV) Frequency Hz 
±(ppm setting+ 11V) 

Relative Absolute 
10-30 1000+10 

1 mV 3 3Q-20K 200+10 
10mV 20K-100K 500+20 

100K-1M 3300+30 

10-30 1000+10 50-100 130+10 150+10 
30-20K 200+10 100-20K 125+10 145+10 

100mV 20K-100K 500+20 20K-50K 180+20 250+20 
100K-1M 3300+30 50K-100K 200+20 470+20 

±(ppm setting + ppm range) ±(ppm setting+ppm range) 
10-30 1000+50 50-100 130+20 150+20 

IV 30-20K 200+20 100-20K 125+15 145+15 10V 
100V 

20K-100K 500+50 20K-50K 180+20 250+20 
tOOK-1M 3300+30 50K-100K 300+30 470+30 

10-30 1200+50 50-100 190+20 210+20 
30-20k 400+40 100-!0k 180+20 180+20 

1000V' 20k-50k 800+50 10k-20k 200+20 200+20 
50k-100k 1000+100 20k-50k 310+30 310+30 

' VaHd f<N IBC daY', ~·28'C, "'" t -ho"' wa~-'P 
2 180 days. Requires 5200A 
3 On 1 mV range, specifl plies for measuring instru~ts with less than 2 MHz bandwidth. 
• Output is through! ower Ampllfrer ~e~ 

~'\,.; Characterlzed-Poin~..(lisolute Uncertainty, ±ppm' 

Voltage ~ G..6'fiquency, Hz 
50 100 2Q!l.~ 1k 

0.5 125 125 ~~- 125 

t~; 
120 120 ~e~2o 120 

~ 
130 13Q~ 130 , 120 ~wt 120 120 

~0 130 130 
100 120e ~ 120 120 120 
300 .~t: 190 - 190 
1000'' 180 180 180 

~ 
• 180 days. FJ...~urres 5200A-900. Traceable to U.S. 
NIST Starc§Brds. Includes transfer standards, de ref
eren~,Jdurce, and allowances for techniques 

•• Out{J'tJiis t11r.ough a 5205A Power Amplrfier. 
·~ 

2k 10k 
- 125 

120 120 
130 130 
120 120 
- 130 

120 120 
- 190 

180 180 

Stability 

Voltage Frequency 
Ranges Hz 

20k 50k 100k 
- 210 450 

120 200 450 
220 450 

120 200 450 
- 220 450 

120 200 450 
- 630 -

200 610 -

Stability 1 

(ppm setting + ppm range) 2 

Fluke also offers 5200A characterization serv
ice as well as 5408 characterization for custom
ers doing their own 5200A characterization. The 
table of correction factors is supplied in written 
form, and on a disk compatible with the 5200A 
-800. 

~Ot)age Resolution 
(': 10 Minutes 180 Days 

Specifications 

Technical Specifications 
Amplitude Uncertainty 
Specified for 180 days. Characterized uncer
tainty requires optional 5200A-900 characteri
zation. Both specifications are valid when oper
ating in an ambient temperature between 18°C 
and 28°C after a 1-hour warmup. 
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Range Voltage Settings Resolution 

1 mV 0.100000 mV to 1.199999 mV 1 nV 
tOmV 1.00000 mV to 11 .99999 mV 10 nV 
tOOmV 10.0000 mV to 119.9999 mV 100 nV 
1V 0.1 OOOOOV to 1.199999V 111V 
tOV 1.00000V to 11 .99999V 1 0~tV 

100V 1 o.oooov to 119.9999V 10011V 
1000' 100.000V to 1199.999V 1 mV 

• Output is through a 5205A Power Amplifier 

10-30 70+40 300+60 
1 mV 

30-20k 70+3 3 100+30 10 mV 
20k-100k 70+3 130+40 

10-30 70+40 300+60 
30-1k 70+3 3 70+40 

100mV 1k-20k 70+3 100+30 
20k-50k 70+3 120+50 
50k-100k 70+3 100+130 

10-30 70+40 200+20 
IV 30-20k 35+5 3 45+5 10V 
100V 20k-50k 55+5 65+5 

50k-100k 70+3 220+20 
10-100 0+50 200+0 

1000V • 100-20k 70+5 200+0 
20k-100k 70+5 400+0 

' Constant line, load, and temperature. 
2 Total peak to peak random change in rms value. 
3 For frequencies below 50 Hz, floor rs 40 ppm of range. 
• Output is through a 5205A Power Amplifier. 
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Temperature Coefficient: For ooc to 18°C and 
28'C to 50°C, add ±(0.025 x uncertainty) per oc 
below 18°C or above 28°C; for the 1 OOOV range 
add ±(0.03 x uncertainty) per oc 
Maximum Load: 1 mV, 10 mV, 100 mV ranges: 
minimum 60000 load impedance; 1V: 10V, 
IOOV ranges: maximum load current 50 mA; 
IOOOV range: maximum load current 200 mA 
'/.llnimum load impedance 500 above 0. 1 MHz 

Voltage Error Control: Switch selectable OFF, 
on two ranges: 0 to ±0.3% with 10 ppm resolu-
100; 0 to ±3% with 1 00 ppm resolution 

Settling Time 

Frequency Hz Settling Time,' Seconds 

10.30 4 to 15 
30·100 4 
100.400 2 
~-1M , .. 
'To within 100 ppm of change 
"Typically less than 0.5 second, except frequency 

range changes 

External Sense: Switch selectable, internal or 
extemal,availableon 1V, 10V, and 100Vranges: 
Output rises to less than 2.0V rms above se
lected level when sense lines are disconnected 
in external sense mode 
'Output impedance on 1 mV, 10 mV, and 100 mV 
ranges is less than 1.50 in series with 15!1 H 

Frequency Performance* 

Frequency Resolution 
Uncertainty 

Range ±(%of Input 
Settings Hz .. 

+%of Range) 

10.00 Hz to 
100Hz 

119.99 Hz 0.01 

.1000kHz to 
1kHz 

1.1999 kHz 
0.1 

1.0 + 0.1 

10kHz 
1.000 kHz to 
11.999 kHz 

1 

10.00 kHz to 
100kHz 

119.99 kHz 10 

1MHz 
.1000 MHz to 

1.999 MHZ 100 3.0 + 0.3 

'180 days. 18'C to 28'C, after 1-hour warm-up 
"tOO ppm of range 

Total Harmonic Distortion and Line
Related Noise• 

Frequency Hz ±(%of setting+ 11V rms) 

101< ·lOOk'' 0.04% + 10 
lOOk· SOOk 0.3% + 30 
500k ·1M 1.0% + 30 

'Bandwidth 10Hz to 10 MHz, and less than 15 rnA 
output cuffent except tOOOV range. See 5205A 
speCifications 

"tV range is±O.OB% from 10Hz to 15Hz 

Maximum Capacitive Load: 1000 pF on 1 mV
IOOV ranges, 1500 pF on 1 OOOV range 
Maximum Inductive Load Current: (Except 
IOOOV range) 
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Frequency (Hz) 

Ordering Information 

Models 
5200A AC Calibrator 
5205A Precision Power Amplifier w/remote 

control 
1722A Instrument Controller 

Options (for 5200A) 

-01* Parallel Remote Control Interface 
-03 Logic Inversion (for 5200A-01) 
-05** IEEE-488 Compatible Interface Phase Lock Input: 1 V to 1 OV 

down to 100 mV rms 
Phase Lock Accuracy: ±3° bel 
±(1° + 0.05° per kHz) over a+ o 

-800*** Automated Characterized Operation 

center frequency 

Software 
-900 Chif!cterization of New-Purchase 
520~ and 5205A 

-90~haracterization of New-Purchase 5200A 

dr;annot be used with 5200A·05 
Amplitude: 1V to 1 , ±10%, proportional ~llJ"Cannotbeusedwith5200A-01 
to selected outp~ a '?'If "'Requires 1722A. or 1752A. and 5200A·900 
Phase: 10 Hz-4 0° ±3°; 40 Hz to 1.2 Ml3t. or 5200A-902 
90° ±(1" + 0 ° p kHz) !1..~ • 
Minimum;.Qa 3 kn impedance e~ Accessones (Also see Section 20) 
Curren [tm : Typical transition ti~ 2 flS. Mo7•2o5-600 7" Rackmount Kit for 5200A 
Reco ~f 'Jil in specified settling ~Y . M1 0-205-600 1 0'12'' Rackmount Kit for 5205A 
Vol i1i Product: Output volt~x frequency M00-280·61 0 24 • Rack Slides for rackmount kit 
~1 07. II 120V rms output is~aintained up to Y1790 5'/4" Rackmount Kit w/24" Slides for 1722A 
83.33 kHz. Maximum outp~Vtiltage at 1.2 MHz 5200A-7015K Extender Board Kit 
is 8.33V rms e(.. 

Load Regulation: s~ of range, no load to Customer Support Services 
full load, up to 10 ~~ 

10 100 1k 10k 100k 1M 

Frequency (Hz) 

General Specifications 
Maximum Isolation Voltages: (de or peak ac) 
SOOV, GUARD to chassis; 100V, LO to GUARD 
Temperature: ooc to +50°C operating, -40°C to 
+ 75°C storage 
Input Power: Switch selectable, 1 OOV, 115V, 
200V, 230V ac, 1 OOW 
Size: 17.8 em H x 43.2 em W x 53.3 em D (7 in 
H x 17 in W x 22.5 in D) 
Weight: 24.1 kg (53 lb) 

Included with Instrument: Instruction manual, 
mating connectors, power cord, serialized and 
dated calibration certificate 

Warranty 
One-year product warranty. 
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