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WARRANTY

Fluke Corporation (Fluke) warrants this product to be free from defects in material and workmanship
under normal use and service for a period of 1 year from date of shipment. Software is warranted to
operate in accordance with its programmed instructions on appropriate Fluke products. It is not
warranted to be error free. This warranty extends only to the original purchaser and shall not apply
to fuses, computer media, batteries or any product which, in Fluke’s sole opinion, has been subject
to misuse, alteration, abuse or abnormal conditions of operation or handling.

Fluke’s obligation under this warranty is limited to repair or replacement of a product which is returned
to an authorized service center within the warranty period and is determined, upon examination by
Fluke, to be defective, If Fluke determines that the defect or malfunction has been caused by misuse,
alteration, abuse, or abnormal conditions of operation or handling, Fluke will repair the product and
bill the purchaser for the reasonable cost of repair. If the product is not covered by this warranty, Fluke
will, if requested by purchaser, submit an estimate of the repair costs before work is started.

To obtain repair service under this warranty purchaser must forward the product, (transportation
prepaid) and a description of the malfunction to the nearest Fluke Service Center. The product shall
be repaired at the Service Center or at the factory, at Fluke’s option, and returned to purchaser,
transportation prepaid. The product should be shipped in the original packing carton or a rigid
container padded with at least four inches of shock absorbing material. FLUKE ASSUMES NO RISK
FOR IN-TRANSIT DAMAGE.

THE FOREGOING WARRANTY IS PURCHASER’S SOLE AND EXCLUSIVE REMEDY AND IS IN
LIEUOF ALLOTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY IMPLIED WARRANTY OF MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR
PURPOSE OR USE. FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDEN-
TAL, OR CONSEQUENTIAL DAMAGES OR LOSS WHETHER IN CONTRACT, TORT, OR
OTHERWISE.

CLAIMS

Immediately upon arrival, purchaser shall check the packing container against the enclosed packing
list and shall, within thirty (30) days of arrival, give Fluke notice of shortages or any nonconformity with
the terms of the order. If purchaser fails to give notice, the delivery shall be deemed to conform with
the terms of the order.

The purchaser assumes all risk of loss or damage to products upon delivery by Fluke to the carrier.
If a product is damaged in transit, PURCHASER MUST FILE ALL CLAIMS FOR DAMAGE WITH THE
CARRIER to obtain compensation. Upon request by purchaser, Fluke will submit an estimate of the
cost to repair shipment damage.

Fluke will be happy to answer all questions to enhance the use of this product. Please address your
requests or correspondence to: Fluke Corporation, P.O. Box 9090, Everett, WA 98206-9090, Attn:
Sales Department. For European Customers: Fluke Europe B.V., P.O. Box 1186, 5602 B.D.,
Eindhoven, The Netherlands.
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OPERATOR SAFETY
SUMMARY

WARNING

HIGH VOLTAGE

is used in the operation of this equipment

LETHAL VOLTAGE

MAY BE PRESENT ON THE TERMINALS. OBSERVE ALL SAFETY PRECAUTIONS!

TO AVOID ELECTRICAL SHOCK HAZARD, THE OPERATOR SHOULD NOT
ELECTRICALLY CONTACT THE OUTPUT HI OR SENSE HI BINDING POSTS.
DURING OPERATION, LETHAL VOLTAGES OF UP TO 1100V AC ORDC MAY
BE PRESENT ON THESE TERMINALS.

WHENEVER THE NATURE OF THE OPERATION PERMITS, KEEP ONE HAND
AWAY FROM EQUIPMENT TO REDUCE THE HAZARD OF CURRENT FLOW-
ING THROUGH VITAL ORGANS OF THE BODY.
SAFETY TERMS IN THIS MANUAL
This instrument has been designed and tested in accordance with IEC Publication 348, Safety Requirements for
Electronic Measuring Apparatus. This Operator Manual contains information, warnings, and cautions that must
be followed to ensure safe operation and to maintain the 5100B in a safe condition. Use of this equipment in a
manner not specified herein may impair the protection provided by the equipment.

WARNING statements identify conditions or practices that could result in personal injury or loss of life.

CAUTION statements identify conditions or practices that could result in damage to equipment.
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SAFETY

SYMBOLS MARKED ON EQUIPMENT

6 DANGER — High voltage | Power on
J___— Ground (earth) terminal O Power off

A Attention — refer to the manual. This symbol
indicates that information about the use of a
feature is contained in the manual.

POWER SOURCE

The 5100B is intended to operate from a power source that will not apply more than 264V ac rms between the
supply conductors or between either supply conductor and ground. A protective ground connection by way of
the grounding conductor in the power cord is essential for safe operation.

USE THE PROPER FUSE

To avoid fire hazard, use only a fuse specified on the line voltage selection switch label, and which is identical
in type, voltage rating, and current rating. Never bypass a fuse by shorting across the fuse terminals.

GROUNDING THE 5100B

The 5100B is a Safety Class I (grounded enclosure) instrument as defined in IEC 348. The enclosure is grounded
through the grounding conductor of the power cord. To avoid electrical shock, plug the power cord into a
properly wired earth grounded receptacle before connecting anything to any of the binding posts, terminals, or
connectors. A protective ground connection by way of the grounding conductor in the power cord is essential
for safe operation.

USE THE PROPER POWER CORD

Use only the power cord and connector appropriate for proper operation of a 5100B Series in your country.
Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service personnel.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate the 5100B in an atmosphere of explosive gas.

DO NOT REMOVE COVER

To avoid personal injury, do not remove the 5100B cover. Do not operate the 5100B without the cover properly
installed. There are no user-serviceable partsinside the 5100B, so there is no need for the operator to ever remove
the cover.

DO NOT ATTEMPT TO OPERATE IF PROTECTION MAY BE IMPAIRED

If the 5100B appears damaged or operates abnormally, protection may be impaired. Do not attempt to operate
it. When in doubt, have the instrument serviced.
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1-1. INTRODUCTION

1-2. The microprocessor controlied 5100 Series B
Calibrator outputs are programmable from the Front
Panel or through an optional remote interface, througha
wide range of DC voltages and current; AC voltages,
current and dBm; and resistance. Connections on the
Front Panel include terminals for output, sense, voltage
guard, and current guard. A chassis binding post is
available on the rear panel. Available on the Front Panel
is a dedicated BNC output connector for use with the
Wideband Option -03 which extends the frequency range
of the instrument. The connector is installed in all
instruments, allowing addition of the option at some later
date, if desired.

1-3.  The output can be modified using the Front Panel
Error Mode controls or through an optional remote
interface. This allows the operator, in all outputs except
frequency, to modify the output and read the deviation
from the base in percentage or digits on the Front Panel
or the remote device. Frequency can be modified to step
through the entire range of the meter under test with
minimum amount of reprogramming by the operator.

1-4. The 5100 Series has three models of calibrators.
The basic model is the 5100B which has all the features
listed above. The Model 5101B has all the features of the
5100B plus an integral storage system consisting of a
memory and tape cassette which allows the operator to
enter or record a program to step the calibrator through a
predetermined sequence. The 5102B is electronically
identical to the 5100B with the addition of an
environmental, element-resistant, fiberglass case plus all-
position relays for operation at any angle. This permits
safer and easier transport plus the ability to operate in any
position.

5100 Series B

Section 1

Introduction & Specifications

1-5. Data (paragraphs, tables, or figures) pertaining to
only a portion of the series, and not the entire series, is
marked by following the title of the applicable item with a
descriptive notation enclosed in parentheses. Instruments
containing a storage memory and tape system, e.g., 5101B
are identified by the notation (Storage Only). Those with
the element-resistant case, e.g., 5102B, are identified by
the notation (Fiberglass Case Only).

1-6. The 5100 Series B instruments are an extension of
the preceding 5100 Series A instruments. They have all
the capabilities of the ”A* Series plus the following added
features: the instrument now has the capability to output
up to 1100V ac at 50 Hz through 1 kHz as opposed to the
400 Hz only, in the "A* Series. The boost capability has
been activated allowing the ”B“ Series to slave power
and/or current amplifiers to extend its limits. Special
handling and equipment are no longer required to
calibrate VOM's with a non-linear input impedance.

1-7. BASIC CALIBRATOR
1-8. Series Common Features

1-9.  All models of the calibrator can provide dc voltage
outputs from 0 to 1100 volts on six ranges with
resolutions ranging from 0.1 microvolts to 10 millivolts.
Direct current outputs are available from 10 microamps
to 2 amps on five ranges with resolution between 1
nanoamp and 10 microamps.

1-10. AC voltage outputs between 1 millivolt and 1100
volts are available from the 50 Hz minumum frequency
up to 1 kHz. From that point the maximum voltage
available is 110 volts up to 20 kHz, dropping to a 20 volt
maximum from 30 kHz to 50 kHz. Six ranges are
available for ac voltage outputs with resolution varying
from 0.1 microvolt to 10 millivolts. Five alternating
current ranges control output from 10 microamps to 2
amps at frequencies of 50 Hz to 1 kHz, with resolution
between | nanoamp and 10 milliamps.

1-1
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1-11. Allinstruments in the series have the capability to
extend their voltage (power) and current limits through
the BOOST Function using the Y5000 Interface
Accessory and selected external amplifiers. Loads up to
200 mA can be handled when a Fluke Model
5202A/5215A is connected through the interface
accessory and the applicable cable. Output currents up to
+19.9999A are available when a Fluke Model 5220A is
connected through the interface and the applicable cable.

1-12. Resistance outputs at the cardinal values from 1
ohm to 10 Megohms are available. The outputs from 1
ohm to 10 kilohm have a four-terminal measurement
capability. The 100 kilohm, 1 Megohm, and 10 Megohm
outputs use two-terminal measurements with the
OUTPUT HI and SENSE HI, and OUTPUT LO and
SENSE LO terminals, respectively, connected internally.

1-13. Modification of the output to measure the
deviation in a percent of error figure is displayed foreach
change of the output from the base. The frequency may be
altered for AC outputs to cover a range of frequencies;
however, there is no percent of error display. The
modifications can be programmed from either the Front
Panel or a remote source.

1-14. Storage System Models

1-15. The storage system consists of a storage memory
and a mini-cassette type system. The storage memory
holds up to 74 separate fixed length instructions. Any
field not filled when an instruction is created is filled with
the default condition; i.e., either the allowable maximum
or minimum, as applicable. Data stored in the memory to
form a test program for an instrument, or instruments,
may be read out, as desired, or transferred, through the
use of the integral tape system, to a tape for permanent
record. The storage memory may be loaded from a
prerecorded tape through the tape system to perform a
standard calibration procedure. A program must be
loaded into the storage memory to be run, the instrument
is not able to operate directly from the prerecorded tape.
A printed listing of the program or the data from the step
in progress can be obtained from storage system models
equipped with an optional remote interface. Use a printer
that is compatible with the interface you are using.

CAUTION

Tapes used must be certified digital mini-
cassettes that conform with ANSI| standard
X3B5/77-49. Audio quality tapes will not give
acceptable results.

1-16. Element Resistant Models

1-17. The environmental, element-resistant case is a
fiberglass shell with removable front and rear covers. The
case has handles to provide ease of transportation and
seals on the case openings to resist entrance of the
elements when the case is closed. The covers must be
removed to operate the system. The only change in
internal circuitry is the substitution of all-position relays
so that the instrument can be operated while sitting at any
angle. Operation of the instrument is identical with the
standard instrument.

1-18. OPTIONS
1-19. Analog Options

1-20. The Wideband Option (-03) allows outputs of 300
wV (-57.5dBm) to 3.1623V rms (+23 dBm) at frequencies
from 10 Hz to 10 MHz into a load impedance of 50 ohms.
The output impedance is 50 ohms and 50 ohm coaxial
cable should be used to transfer the output signal.

1-21. Interface Options

1-22. Two system interface options are available for the
5100 Series. Option -05 interfaces the instrument to the
IEEE 488-1975 Bus System. Option -06 interfaces the
instrument to a system using a RS-232-C Interface. Only
one of the interface options can be installed at a time;
however, they are easily exchanged with a minimum of
operator training and time.

1-23. Boost Mode Accessories

1-24. The Boost Mode of Operation permits the
operator to slave the Fluke Model 5205A/5215A and/or
the Fluke Model 5220A to a 5100 Series Calibrator to
extend the power and/or current capabilities of the
instrument. Required are the Y5000 Interface and the
applicable dedicated cable assembly, Y5001 to the Model
5205A/5215A, or Y5002 to the Model 5220A. Operation
of the Models 5205A and 5215A is the same except that
DC voltage outputs cannot be obtained from the Model
S5215A.

1-25. SPECIFICATIONS
1-26. Summarized Specifications

1-27. Table 1-1 summarizes the 5100 Series accuracy
specifications when they are used in a typical meter
calibration service. The tolerances in the table are valid
provided the ambient temperature is between 20 degrees
and 30 degrees Celsius, the relative humidity is less than
85%, and the input line voltage is within 10% of nominal.
In addition, they are applicable only when the instrument
being calibrated is an analog voltmeter with more than



1000 ohms/volt sensitivities, a TVM or DVM with
greater than 1| Megohm input impedance, or analog or
digital ammeter with less than I volt total voltage drop.

1-28. Complete Specifications

1-29. The complete specifications for the 5100 Series
Calibrators are listed in Table 1-2 through 1-9, with each

5100 Series B

table covering a specific portion of the specification.
Refer to Table 1-2 for detailed listing on DC volts; Table
1-3 for AC volts; Table 1-4 for Current, both direct and
alternating; Table 1-5 for Resistance; Table 1-6 for the
Wideband Option -03; Table 1-7, for the General
Specifications, including environmental information;
Table 1-8, for combined use with a Model 5205A/5215A
and Table 1-9, with a Model 5220A.

Table 1-1. Summarized Specifications

Direct Current

Alternating Current

Resistance

(Up to 110V)

10 kHz — 20 kHz (Up to
110V)

20 kHz — 50 kHz (Up to
19.9999V)

All

50 Hz — 1 kHz
(All ranges)

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

Two terminal
100 kilohm
1 Megohm
10 Megohm

ACCURACY
PROGRAMMED OUTPUT RANGE +/— (% OF OUTPUT +
% OF RANGE + FLOOR)

DC Voltage All .004 +.001 + 5uv
AC Voltage 50 Hz — 1 kHz
(All ranges)

. +.
1 KHz — 10 kHz 035 +.005 + 50 uVv

.06 +.008 + 50 uvV

015 +.002 +.02 uA
(.05 +.005) +.02 uA

.015%
.01%
.003%

.003%
.01%
.03%
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Table 1-2. DC Volts Specifications

DC Volts
RIPPLE AND NOISE
(10 Hz to 3 kHz) ACCURACY
RANGE RESOLUTION “é's:;“gm NO LOAD TO (6 months)
MAXIMUM RATED (20°C to 30°C)
LOAD
+(200V to 1100V) 10 mV 6 mA/400 pF max <0.05% of setting rms
<0.05% of setting rms
{open to 20k £2)
£(20V to 199.999V) 1mv 10 mA/400 pF <0.1% of setting rms
max (20k £ to max rated
load)
) + (0.004% of
F ) +
+(2V to 19.9999V) 100 uV 25mA/1000 pF | <0.02% of setting +50 uV rms | . 6.001% of
. range + 5uV
+(0.2V to 1.99999V) 10uV <0.01% of setting +25 uV rms
+(20 mV to 199.999 mV) 1V Limited by 502 | ) 5100 ¢ setting +25 uVrms
OUtpUt resistance
+(0 to 19.9999 mV) 0.1 uV <0.01% of setting +25 uV rms
£(0 to 1.99999V) 100 uV 25mA/1000 pF | <0.02% of setting +50 uV rms | = (-0.005% of
50 OVERRIDE setting +205 V)

Temperature Coefficient
Above 30°C and Below 20°C add to accuracy limits (5 ppm of setting +1 ppm of range +1 uV)/°C. 200V to
1100V range add *(5 ppm of setting +2 ppm of range )/°C.

Remote Sensing

Four wire remote sensing is available from 2V to 1100V and below 2V in 502 DIVIDER OVERRIDE mode.
The three lowest ranges are normally internal sensed. Internal sense connections are made automatically inside
the box.

Transient Recovery Time

2 seconds to settle within 50 ppm of final value following any change in output voltage or current for all
ranges except 20 to 199.999V, 20 kS2 to 2 k2 load and switching between two highest ranges which requires
4 seconds.

Short Term Stability (10 Minutes)
At any fixed temperature from 0°C to 50°C the short term stability is (10 ppm of setting +2 ppm of range
+5 uV) except above 500V which is £25 ppm of setting.

Load Regulation

EXTERNAL SENSE: 2V to 1100V %10 ppm no load to full rated load. Same for OV to 1.99999V using
502 DIVIDER OVERRIDE.

INTERNAL SENSE: (At output terminals) Same as external except max. Full load is 4000Q.

Overcurrent Protection

On all ranges current is limited to prevent damage due to an overload or short circuit at output terminals. The
operator is alerted by a flashing “O.L."”" on the central display. After approximately 2 seconds the calibrator
goes to standby.

Guard
The DC voltage section is guarded and a front panel terminal is provided labeled “V GUARD"'.




Table 1-3. AC Volts Specifications

5100 Series B

AC Volts
RANGE! |RESOLUTION FREQUENCY DISTORTION
' CURRENT (6 months) AND NOISE
(20°C to0 30°C)
200V to 6 mA/400 pF
1100V 10 mV o P Bandwidth of 10 Hz
(1 mV to 1100V) to 200 kHz. Distortion,
50 Hz to 1 kHz line interference +
20V'to Tmv 10mA/400 pF 50 Hz to 10 kHz noise includin d
199.999V max g random
+(.035% of
. i o
2Vto 25 mA/40082/ | (1 mV to 110V) setting +0.005% ]
19.999V 100 uv 1000 pF max 50 Hz to 20 kHz of range +50 uV) (20V andHigher)
(Below 20V) 50 Hz to 10 kHz: (0.08%
0.2V to 10V 2 kQ min./1000 | 50 Hz to 50 kHz ?10 kHz to 50 kHz of output) rms
1.99999V pFimax +(0.06% of
setting +0.008% (Below 20V)
20mV to of range +50 uV) 50 Hz to 10 kHz:
190.099mv | AV Limited by (0.05% of output
50Q source Accuracy: 3% NOTE +10 uV) rms 10 kHz to
; Resolution: 1 MSD | “Range” inaccuracy 50 kHz: (0.08% of out-
1mV2 to resistance
0.1uVv statement is 20V put + 20 uV) rms
19.9999 mV for 50Q override

(1) Can be setin dBm= 1 mW across 600L2 = .7746V

(2) 10% Lower voltage available using the Edit control

(3) When operating into 600Q, for decibel levels below -11.76 dBm and above -31.76 dBm, use a .62847 dBm

correction factor to compensate for the loading on the 50Q divider output.

For Example: If a -20 dBm output level is necessary, program -20 dBm, .62847 dBm (-19.37 dBm) to compensate
for loading and establish a true -20.00 dBm output across 600Q. Note that any inaccuracy in the values of the
internal 45Q and the external 600Q load resistance results in a commensurate error in the actual output across
the load. You may assume that the internal 45Q resistance is within .01Q (.02%), so the greatest error is in the

60002 load resistance.

To correctfor errors below 20 mV (-31.76 dBm), use the correction based on 600/649.5, or 92378 thatresultsina
dBm correction of .6886 dBm. For an output of -40 dBm, program -40 dBm, plus .6886 dBm (-39.31 dBm).

Resistance errors as outlined in the previous paragraph apply to this example.

The simplest way to insure accuracy is to monitor the output level across the 6002 load using a

high-impedance ac voltmeter.

NOTE
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Table 1-3. AC Volts Specifications (cont)

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

AMPLITUDE:  Accuracy limits increase by (20 ppm of setting +2 ppm of range)/°C
FREQUENCY: Accuracy limits increase by +0.1%/°C

Remote Sensing

Four wire remote sensing is available from 2V to 1100V. The three lowest ranges are internally sensed.
Internal sense connections are made automatically inside the box.

Transient Recovery Time
2 seconds to settle within 100 ppm of the final value for amplitude and within 0.3% for frequency following any
change in output voltage, current, or frequency. Switching between two highest ranges requires 2.2 seconds.

Short Term Stability (10 Minutes)
At any fixed temperature from 0°C to 50°C the short term stability is (0.01% of range +10 uV).

Load Regulation

EXTERNAL SENSE: 0.2V to 1100V +200 ppm no load to full rated load.

INTERNAL SENSE: (At output terminals) Same as external except voltages less than 0.2V have a load regulation
expressed as an output impedance of 50Q.

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

Overcurrent Protection

On all ranges current is limited to prevent damage.due to an overload or short circuit at output terminals.
The operator is alerted by a flashing “’O.L."” on the central display. After approximately 2 seconds the
calibrator goes to standby.

Guard
The AC voltage function is guarded and a front panel terminal labeled “V GUARD" is provided.

DISCRETE FREQUENCIES AVAILABLE

IN Hz 50 60 70 80 90 100 200 300 400 500 600 700 800 900
110V to 1100V ® ) ° ) ° ° ° ° ° ® ° ° ° °
20V to 110V ® ) ) ) ° ° ° ° ) ° ° ° ® °
1 mV to 20V ® ) ) ) ° ° ° ° ° ° ° ° ° )
IN kHz 1 2 3 4 5 6 7 8 9 10 20 30 40 50
110V to 1100V °

20V to 110V ° ° ) ° ) ° ) ° ) ® °

1 mV to 20V ® ° ) ° ° ® ) ) ° ° ° ° ° °
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Table 1-4. Current Specifications

DC Current
COMPLIANCE ACCURACY
RANGE RESOLUTION (6 months) RIPPLE AND NOISE
VOLTAGE (20°C to 30°C)
+(0.2A to 10 i
MHA 0to 2.1V min
1-99990A) +(0.015% of output
+0.002% of range (%?5% of output +0.01
uA) rms
+(20 mA to : +0.02 uA)
199.999 mA) THA 0o 10V min
(2 mA to 100 nA 0 to 10V min
19.9999 mA)
Compliance Measured with a bandwidth
(0.2 mA to 10nA 0 to 10V min voltage: >1V of 10 Hz to 10 kHz including
1.99999 mA) add 0.002% random spikes
setting/volt
1
(10 pA” to 1nA 0 to 10V min
199.999 pA)

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

Temperature Coefficient (Above 30°C and Below 20°)
The accuracy limits increase by *(10 ppm of setting +2 ppm of range)/° C

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

Short Term Stability (10 Minutes)
At any fixed temperature from 0°C to 50°C the short term stability is (50 ppm of setting + 5 ppm of
range + 0.002 uA).

Load Regulation

+20 ppm/volt for a change in the output voltage from 1 volt to maximum rated compliance voltage.
Overvoltage Protection

On all ranges voltage is limited to not more than 2V greater than maximum rated compliance voltage due
to an open circuit condition. The operator is alerted by a flashing ““O.L.” on the central display. After
approximately 2 seconds the calibrator goes to standby.

Guard

The DC current section is guarded and a front panel terminal labeled ‘Il GUARD" is provided.
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Table 1-4. Current Specifications (cont)

AC Current
TOTAL
ACCURACY
COMPLIANCE HARMONIC
Y
RANGE RESOLUTION VOLTAGE (zt(,tzénton:nosgc) FREQUENC DISTORTION
o AND NOISE
.2A to 0to 1.4V
0 21 99999A 10pA o e +(0.05% of 50 Hz to 1 kHz
. : setting +
20 mA to 0 to 7V rms +.005% of Accuracy: *3% Distortion, line
199.999 mA TuA i range +0.02 yA) interference +
) Resolution: noise including
2 mA to 100 nA 0 to 7V rms 1MSD random spikes
19.9999 mA min. .
Compliance Although no
: .05% of t
0.2mA to 10 nA 0to 7V rms \::‘I::%e‘; >V accuracy ﬁxg‘? ::nz :utpu
1.99999 mA min. 0.005% of specifications (>1V rms) add
K apply above 0.01% of
10pA' to 1nA 0to 7V rms setting/volt 1 kHz, output distortion/volt
199.999 pA min. is usable to 5 kHz.

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

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

CURRENT: Accuracy limits increase by (25 ppm of setting + 10 ppm of range+0.2 nA )/°C.

FREQUENCY: Accuracy limits increase by +0.1%/°C.

Transient Recovery Time
4 seconds to settie within 0.2% of final value for current and within 0.3% for frequency following any change in

output current, voltage, or frequency.
Short Term Stability (10 Minutes)

At any fixed temperature from 0°C to 50°C the short term stability is £(0.014% of setting + 0.002% of range

+ 0.4 nA).

Load Regulation

+50 ppm +20 nA/volt for a change in the output voltage from 1V to maximum rated compliance voltage. Load
regulation is met with reactive loads with power factors between 0.9 and 1.0.

Overvoltage Protection
On all ranges voltage is limited to not more than 2V peak greater than maximum rated compliance voltage
due to an open circuit condition. The operator is alerted by a flashing ““O.L."” on the central display. After

approximately 2 seconds the calibrator goes to standby.

Guard

The AC current section is guarded and a front panel terminal labeled “I GUARD" is provided.
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Table 1-5. Resistance Specifications

5100 Series B

Resistance
TEMPERATURE
. ACCURACY CCiEFFlCIENTO POWER
RANGE POWER MAXIMUM EAK (6 Months) >30°C and <20°C
DISSIPATION CURRENT VOLTAGE | (50°¢ t0 30°C) ACCURACY COEFFICIENT
LIMITS
INCREASE BY
10 1A 1V 0.015% 0.1 ppm/mW
10 ppm/°C
10 300 mA 3V 0.010%
10082 100 mA 10V
1w
1.kQ 30 mA 30V 0.3 ppm/mW
0.003%
10 kS 10 mA 100V 5 ppm/°C
100 k2 3mA
1MQ 100 mW 0.3mA 0.010% 0.2 ppm/mW
300v 10 ppm/°C up to
10 MQ 10 mwW 0.03mA 0.030% 40°C 0.02 ppm/mW
50 ppm/°C above
40°C

Two or Four Terminal Ohms Below 100 k2
The maximum residual resistance that can be compensated for using the Cal 1 function is 0.99999%2.

The accuracy specification given above is for a 4-terminal connection below 100 kQ. The accuracy specification
is valid if the CAL 1Q function is performed within the last 8 hours and the instrument is continually powered
during that period. The 2-terminal connection is made to the OUTPUT terminals.

RANGE

10Q
100Q
1kQ
10 kQ

The “Ohmmeter Error”is the error the Ohmmeter has in measuring the 1 Ohm function expressed

in Ohms.

ACCURACY

0.4%
0.05%
0.0125%
0.0075%

+ Ohmmeter Error (see note)

NOTE
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Table 1-6. Wideband Option -03 Specifications

Wideband Option —03

RANGE AMPLITUDE ACCURACY AT 1 kHz| FREQUENCY VS. AMPLITUDE
RANGE VOLTS TERMINATED IN 5052 FLATNESS TERMINATED WITH
APPROX dBm* (6 Months 20°C to 30°C) **50Q AND 1 FT OF RG58/AU
1V 10 3.1623V +13 to +23 +(0.25% of setting + 0.25% 10 Hz to 30 Hz: +0.3%
of range)
0.31624V to 0.99999V +3 to +13 +(0.50% of setting + 0.25% >30 Hz to 1 MHz: #0.25%
of range)
0.1V t0 0.31623V -7t0+3 +(0.75% of setting + 0.25%
of range) >1 MHz to 5 MHz
31.624 mV to 99.999 mV -17 to -7 +(1.00% of setting + 0.25% +0.25% above 1 mV
of range) +0.6% at 1 mV and lower
10 mV to 31.623 mV -27 to -17 +(1.25% of setting + 0.25%
of range)
3.1624 mV to 9.9999 mV -37 to -27 +(1.50% of setting + 0.25% >5 MHz to 10 MHz: £0.6%
of range)
1mVt03.1623 mV -47 to -37 +(1.75% of setting + 0.25% Frequency Resolution: 1 MSD
of range)
300 uV to 0.99999 mV -57 to0 -47 +(2.00% of setting + 0.25% Frequency Accuracy: 3%
of range)

(*) 0 dBm = mW across 500 = 0.22361V.
(**) Frequency vs amplitude flatness with respect to 1 kHz.

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

AMPLITUDE: Accuracy limits increasy by 0.1 times the accuracies listed in the amplitude accuracy
column/°C.

FREQUENCY: Accuracy limits increase by 0.25%/°C.

Transient Recovery Time
2 seconds to settle within 500 ppm of final value for amplitude and within 0.3% for frequency following any
change in voltage, current, or frequency.

Harmonics
—40 dB or lower relative to fundamental for each frequency except —32 dB above 5 MHz.

Spurious Outputs
—50 dB or lower relative to fundamental for each frequency.

Overload Protection
A short circuit on the wideband output will not damage the calibrator. Normal operation is restored upon
removal.

5100 SERIES WIDEBAND FREQUENCY RESPONSE
Y‘I mV AND BELOW

.052 dB 6%
.026 dB | SPEC LIMIT
.022 dB b T - .25%
N TYPICAL
-022 dB L ..25%
-.026 dB
-.052dB . -.6%

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




Table 1-7. General Specifications

5100 Series B

Stability/Environmental
All specifications have been stated with thefollowing conditions:

Time: Six months
Temp: 25°C*5°C
R.H.: <85%

Temperature Range
5100B/5101B: Operating 0°C to +50°C
Non Operating —20°C to +65°C
5101A w/tape: Operating +10°C to +40°C
Non Operating +4°C to +50°C

Humidity Range
0°Ct0 35°C:  85% RH (Non-Condensing)
35°Ct040°C: 70% RH
40°C to 50°C:  50% RH

Shock and Vibration

Meets requirements of MIL-T-28800 for class 5 style E equipment.

Operating Power
(100V,110V,115V,120V,200V,220V,230V,240V + 10%: 50 - 60 Hz)
5100B: 200 VA Fully Loaded
5101B: 220 VA Fully Loaded

Warmup
30 Minutes to rated accuracy

Dimensions
22.23cm H X43.18cm L X60.33Cm W
(8.75inH X 17.00in L X23.75in W)

Weight

5100B: 30.4 kgm (67 lbs.) basic.

32.7 kgm (72 Ibs.) fully loaded.
5101B: 32.7 kgm (72 |bs.) basic.

34.9 kgm (77 Ibs.) fully loaded.
5102B: 35.8 kgm (79 Ibs.) basic.

38.1 kgm (84 Ibs.) fully loaded.

Safety

Safety Class | as defined in IEC 348.

Line Regulation

Output changes less than 5% of Load Regulations.
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Table 1-8. System Specifications for Power Amplifier Application
(5100 Series B + Y500, Y5001, 5205A/5215A Combination)

DC Operation (with 5205A)

Output Voltage
+(100 to 1100) volts

Output Current
100 mA maximum

Accuracy
(90-Day) +(0.06% of output + 20 mV)
(180-Day) +(0.07% of output + 20 mV)

Maximum Capacitive
Load: < 1500 pF

Temperature Coefficient

+(25 ppm of output +3 mV/°C

Ripple and Noise

Random noise, in a 1 MHz bandwidth shall not exceed 100 mV rms. Line-related noise shall be less than
50 mV rms.

AC Operation (with 5205A or 5215A)

Output Voltage
100 to 110V rms

Output Current
200 mA from 100 Hz to 50 kHz linearly decreasing to 140 mA in the region 100 Hz to 50 Hz.

Amplitude Accuracy (180-Day, 23°C +5°C)
50 Hz to 10 kHz +(.08% Eo + .1 volt)
10 kHz to 50 kHz +(.12% Eo + .15 volt)

Total Distortion and Noise, (in the band 10 Hz to 1 MHz)
50 Hz to 20 kHz 0.1% of output
20 kHz to 50 kHz 0.2% of output

Maximum Capacitive Load
1500 pF or that value which draws the maximum rated load current, whichever is less.

Amplitude Temperature Coefficient
Above 30°C and below 20°C the accuracy limit increases by £(30 ppm of output +3 mV)/°C for 50 Hz to
10 kHz; and (50 ppm of output +5mV)/°C for 10 kHz to 50 kHz.
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Table 1-9. System Specifications for Transconductance Amplifier Application
(5100 Series B + Y5000, Y5002, 5220A Combination)

DC Mode
Output Range
+1 to £19.9999A

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

Resolution

+0.1 mA

Temperature Coefficient

+(0.003% of selected output + 100 pA) in ten minutes, with constant line, load, and temperature.

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

Load Regulation
Output changes less than +(0.005% +100 uA) for a full load change of 4 volts of compliance.

AC Mode

Output Range

1A rms to 19.9999A rms

Accuracy of Output

+(0.07% of selected output +1 mA rms) from 50 Hz to 1 kHz, and +(0.07% of selected output +1 mA rms) x f
from 1 kHz to 5 kHz, where f = frequency in kHz.

Resolution
0.1 mA rms

Temperature Coefficient
+(0.003% of selected output +100 pA rms) per degree C, above 30°C and below 20°C.

Short Term Stability
Output changes less than +(0.02% +500 A rms) in 10 minutes, with constant line, load, and temperature.




2-1. INTRODUCTION

2-2. This section contains information regarding installa-
tion and operation of the Model 5100 Series Calibrators. It is
recommended that the contents of this section be read and
understood before any attempt is made to operate the instru-
ment. Should any difficulties arise during operation, contact
your nearest Fluke Sales Representative, or the Fluke Corpo-
ration, P.O. Box 9090, Everett, WA 98206-9090, Tel (206)
356-5400. '

2-3. SHIPPING INFORMATION

24, The instrument is packed and shipped in afoampacked
cardboard carton. If reshipment is required use the original
container or request a new container from the Fluke Corpora-
tion. Please include the instrument model number with your
request.

2-5. OPTIONS AND ACCESSORIES

2-6. Listed in Table 2-1 are the options and accessories
available for the 5100 Series B Calibrators. A detailed
description of each is included in Section 6 of the
instruction manual.

2-7. INSTALLATION

2-8. The 5100 instruments are designed for bench-top
use (all) or for installation in a standard 19-inch
equipment rack (5100B and 5101B) using the optional
accessory rack mounting kit. If desired, accessory chassis
slides may be installed to facilitate access to the rack-
installed equipment. Information on the installation of

5100 Series B

Section 2

Operating Instructions

rack mounting accessories is given in Section 6 of the
instruction manual.

Table 2-1. Options and Accessories

PTION

l?n(;ngL Nog. TITLE

Option —03 Wideband (10Hz to 10 MHz)

Option —05 IEEE-488 Standard
Interface

Option —06 Bit Serial Asynchronous
Interface (RS-232-C)

5100A-7003K Transit Case

5100A-7005K Extender Accessory Kit

MIS-7190K Static Controller

M08-205-600 Rack Mounting Kit

MO00-280-610 Chassis Slides

Y5000 5100 Series Interface

Y5001 Cable Assembly (Y5000 to Model
5205A/5215A)

Y5002 Cable Assembly (Y5000 to Model
5220A)

Y8021 1 Meter |EEE Cable

Y8022 2 Meter |EEE Cable

Y8023 4 Meter |EEE Cable

Y8007 10-Pack of Minicassettes for Storage
System Instruments

2-1
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2-9. OPERATING FEATURES
2-10. Front Panel Controls

2-11. The 5100 Series Front Panels are divided into nine
major groupings. The groupings and their general use are
shown and explained in Figure 2-1 and Table 2-2. The
individual groupings are explained and illustrated in
greater detail in later paragraphs of this section.

2-12. The first eight groupings are identical in operation
and positioning for all models in the series. The ninth
grouping, the Storage System, is present only in the
Model 5101B and any material dealing with it is peculiar
to the 5101B only.

2-13. POWER

2-14. The Power Group consists of the POWER switch.
The switch is in to apply line power to the instrument and
out to remove power.

2-15. DATA ENTRY

2-16. Individual items or groupings on the Data Entry
keyboard are explained in Figure 2-2 and Table 2-3. In
addition, a voltage (V), dBm entry, WIDEBAND, or
EXT OSC selection will lock the keyboard from further
entries until either the ENTER, RECALL, or CLEAR
switchis depressed. If either "Err3* or "Err4*“ results when
ENTER is depressed, the original entry is not changed
and the KEYBOARD indicator remains illuminated.

2-17. CONTROL

2-18. Two switches in the Control Group select the
Operating mode (OPR/STDBY) and Controlling device
(LOCAL/REM). Both switches are push-push type
switches that illuminate the applicable indicator to show
the selected mode. To change from STDBY to OPR,
depress the switch and the OPR indicator will illuminate
and the STDBY indicator extinguish. To return to
STDBY depress the switch again and the condition will
reverse, i.e., the OPR indicator extinguish and the
STDBY indicator illuminate. The LOCAL/REM
pushbuttom switch operates in the same manner.

2-19. WIDEBAND OUTPUT

2-20. When the Wideband -03 Option is installed and
selected, the output is present at the BNC type connector
with an output impedance of 50 ohms. The maximum
output is 3.1623 volts rms (+23 dBm) into 50 ohms.

2-21. MAIN OUTPUT

2-22. An explanation of the terminals, controls, and
indicators are given in Figure 2-3 and Table 2-4.

2-2

2-23. OUTPUT DISPLAY

2-24. An explanation of the Output Display and
indicators is given in Figure 2-4 and Table 2-5.

2-25. CENTRAL DISPLAY

2-26. An explanation of the Central Display and
indicators is given in Figure 2-5 and Table 2-6.

2-27. ERROR MODE

2-28. An explanation of the Error Mode Controls and
indicator are given in Figure 2-6 and Table 2-7. The use of
any control automatically places the instrument in the
Error Mode if it has not been selected previously.

2-29. STORAGE SYSTEM (Storage Only)

2-30. An explanation of the Storage System controls
and indicators is given in Figure 2-7 and Table 2-8.

2-31. Rear Panel

2-32. The 5100 Series Rear Panel is shown and
explained in Figure 2-8 and Table 2-9, respectively.

2-33. Error Messages

2-34. The Central Display and the optional interface
output device will indicate an error by displaying an error
code. The codes and errors causing them are shown in
Table 2-10.

2-35. List (Storage Only)

2-36. The LIST switch in the Storage Group allows the
operator to print a hard copy of a stored program or a test
in progress, provided the instrument is equipped with one
of the optional remote interfaces. The instrument must be
in the Store Mode, the first desired step of the program
selected, and LIST selected to output a listing of the
stored program. The printed output starts with the
selected program step and continues to the end of the
stored program. The printed output includes the step
number; the 5100 output (programmed nominal and full-
scale as modified by the Error Mode and/ or Fractional-
Scale Operations); tolerance and entry limits; and the
status, to include Standby/Operate, Sensing, External
Oscillator, Wideband, 50 ohm divider override, Boost,
and the position of the Error Mode Digit. The placement
of the data in the print format is shown in Figure 2-9.
Entering any command during a list operation terminates
the listing. During a program list the instrument
automatically goes to standby.
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Table 2-2. Front Panel Display and Controls

POWER
DATAENTRY

CONTROL

WIDEBAND OUTPUT

MAIN OUTPUT

OUTPUT DISPLAY

CENTRAL DISPLAY

ERROR MODE

STORAGE SYSTEM
(STORAGE ONLY)

Controls the application and removal of input power.

This portion of the Keyboard allows the operator to enter the data desired
into the input registers for display, and upon completion places the data
into memory.

Selects the operational status and mode.

(10 Hz - 10 MHz) Output terminal for the wideband frequency option.
Operational only with Option —03 installed.

(DC, 50 Hz - 50 kHz) Sense controls and output terminals for the main
output.

Displays the output value and function.

Displays the data entered from the data entry section, the error in a
percentage figure, the error in dB’s, the output frequency when an AC
output is selected and the limits, when recalled.

When enabled, the output may be modified at any decade and the percent
of error or dB error deviation from the original figure displayed in
percentage or dB respectively.

When enabled, operates the instrument from a stored program. The pro-
gram may be entered manually or from a previously recorded tape, read
by the integral tape system.
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Figure 2-2. Data Entry Group
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Table 2-3. Data Entry Group

1. POLARITY Depress the applicable keyswitch (+ or —) for the desired polarity with any
DC Volts or Amps entry. If an entry is not made positive polarity is
assumed, if the DC mode is selected.

2. NUMERICAL Depress the applicable keyswitch to enter the numerical data desired. Char-
acters available are O through 9, the decimal point (.), and the slash (/) used
for ratio. Data is entered by depressing the keys in sequence, beginning with
the most significant digit. Restrictions are placed on the numerical entries
for frequency and resistance. Only the first digit (the MSD) is variable with
a frequency entry. Resistance is variable only in decades from 1 ohm
through 10 megohms.

3. MULTIPLIER Select the multiplier for the numerical data entered. Available are u(10 ®),
m(10 3), k(10%) and M(10°). No entry assumes a value of units (10°).
4. FUNCTION Designates the function of the numerical data entered. Depress ““V" to

select Volts, A’ for Amps, 2" for Ohms, ““Hz’* for Frequency, *‘dBnt’
for decibels milliwatt and "%’ for percentage. Once Volts, Amps, Ohms,
Hertz, or dBm have been selected, the instrument is locked into the
Keyboard Mode until the data is entered into the instrument with the
“ENTER’’ switch. Switches “F1’ and “F2" are not used at this time.

5. ENTER When the correct entry has been completed (both magnitude and frequency,
if applicable) and is shown on the Central Display (frequency only is
displayed for AC entries) or Indicators, as applicable, the ENTER switch is
depressed to enter the data into memory and perform the selected action.

If an Error display results, the data entered in the keyboard memory is
retained until correctly entered or cleared.

WARNING
IF A KEYBOARD ENTRY IS TERMINATED WITH EITHER A CLEAR OR ERROR MESSAGE THE INSTRUMENT
RETAINS ITS PREVIOUS STATUS. IF TWO NEW PARAMETERS ARE ENTERED, E.G., FREQUENCY AND MAG-
NITUDE, AND ONE IS ILLEGAL THE INSTRUMENT REJECTS THE ILLEGAL ENTRY, WHILE ACCEPTING THE
LEGAL ENTRY, SOMETIMES RESULTING IN AN UNPLANNED OUTPUT. FOR SAFETY, ALWAYS VERIFY THE
OUTPUT MAGNITUDE OF THE INSTRUMENT, AS SHOWN ON THE OUTPUT DISPLAY, AFTER AN ILLEGAL
ENTRY.

6. CLEAR Depress the CLEAR switch once to clear the display (CLEAR ENTRY).
A second consecutive depression clears memory and resets the instrument
(CLEAR-ALL).

7. EXTERNAL An external input can be used to obtain a desired frequency not available
OSCILLATOR internally. The Source input must be 1.2V +/—5% and the impedance
must be less the 50 ohms. In addition the output frequency must be with-
in the allowable range for the output voltage selected. Only the frequency
range is shown on the Central Display, the frequency magnitude is blanked.
The function is not active until the ENTER switch is depressed.

8. BOOST Selects the Boost Function which extends the Voltage (Power) and
Current Capabilities of the instrument. This is accomplished by routing the
5100 B output through an accessory interface to a Fluke Model 5205A/
5215A Power Amplifier and/or a Fluke Model 5220A Transconductance
Amplifier. The Output is available at the terminals of the applicable
Amplifier instrument, rather than the Calibrator terminals, once the
Boost Function is selected the output value data keyed in, and the ENTER
Switch depressed.

9. WIDEBAND Selects the Wideband —03 Option with its greater frequency range (10 Hz

to 10 MHz) and its dedicated output connector. The function is not active
until the ENTER switch is depressed.

2-5
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Table 2-3. Data Entry Group (cont)

10.

1.

RECALL The RECALL switch can be used to restore to the Central Display the
stored limit values (output magnitude), voltage (e.g., when the output
display reads in dBm), and frequency. The RECALL switch will also clear
the keyboard memory and the keyboard indicator.

LIMITS Depression of the applicable limit switch enables entry into memory of a
limit value, including polarity if applicable for that function. If the polarity
is not specified, but is applicable, the entered value is applied as both
positive and negative limits. When the polarity is entered the unnamed
polarity is unchanged. When programmed data exceeds the ENTRY LIMIT
previously entered the entry is refused and the message “Err3” is displayed
on the Central Display and the LIMIT indicator illuminated. If the error
shown on the Central Display during Error Mode Operations exceeds the
figure set with TOL LIMIT the LIMIT indicator illuminates and the
Central Display numerics flash. This is for information only, it does not
effect the operation of the instrument. The tolerance limit is normally set
as a percentage of dB limit. If it is set using any other function, i.e. volts,
amps, etc. the value is automatically changed to a percentage of the
current output value by the instrument controller.
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Figure 2-3. Main Output Group
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Table 2-4. Main Output Group

1. WARNING DECAL Warning that lethal voltages may be present at the output terminals.

2. SENSE SWITCH Push-Push toggle switch to select internal (2-wire) or external (4-wire)
sensing. The indicator illuminated signifies the type of sensing selected. To
change types depress the switch one time and the indicators will reverse.

3. OUTPUT TERMINALS The HI and LO output terminals. All standard Voltage, Current, and
Resistance outputs are available on these terminals. The maximum difference
between the Hl and LO terminals is 1100 Volts rms.

CAUTION

Do not connect the Output Hl terminal to chassis, or an earth ground, at any time. Damage
to the instrument may result. Do not connect either guard terminal to the Output HI
terminal, component failure occurs within the instrument at output voltages above 15 volts.
When using the instrument always set the calibrator to STDBY before connecting or
disconnecting a load. Arcing may result if the connections are broken while a high voltage
outputis selected. The arcing may cause logic interruptions that could result in calibrator
damage.

4. SENSE TERMINALS Used for 4-wire resistance and remote voltage sensing. The allowable
difference between Output Hl and Sense HI or Output LO and Sense
LOis 0.3 Volts.

5. V GUARD Connects to the inner shield surrounding the analog sections of the 51008
to isolate them from the chassis, 1/O connections and digital section.
Normally connected to Output Lo at either the Front Panel or the Volt-
meter under test.

6. | GUARD Provides a driven shield ‘‘guard’’ around output HI in the AC and DC Current
modes. Held at the same voltage as Output HI by a unity gain amplifier, is
used to minimize the degradation of accuracy caused by stray capacitance
between Output Hi and Output LO.

CAUTION
Output Current inaccuracies will result if the |—Guard
terminal is connected to the V-Guard, Output LO,
Chassis, or Sense terminal.

7.  50Q DIVIDER/ The 5002 DIVIDER indicator illuminates when an output voltage between 0 and
OVERRIDE 1.99999V dc or between 1 and 199.99 mV ac is selected, with the exception of the
200 mV to 1.9999V ac range. Theillumination of the indicator verifies that the cali-

brator has automatically changed to an internal precision 500 divider.
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OuTPUT
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Figure 2-4. Output Display Group

Table 2-5. Output Display Group

w N

NUMERIC DISPLAY The absolute numeric value with decimal point and polarity, if applicable,
of the signal present at the output terminals.

AC INDICATOR Hluminated when the output signal is an AC Voltage of Current.

MULTIPLIER Indicator illuminates to show the multiplier of the numeric display. The
multipliers are u(10 ®), m(10 ), k(10%) and M(10). Units (10°) are the
default condition with no indicator illuminated.

FUNCTION llluminated to show whether the function displayed is Voltage (V), Current

(A), Resistance (§2), or decibel milliwatts (dBm). Indicators D1 and D2 are
not used at this time.

1 2 5

AC o V l KEYBOARD
e A % ERROR
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Figure 2-5. Central Display Group
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Table 2-6. Central Display Group

1. NUMERIC DISPLAY
2. ACINDICATOR
3.  MULTIPLIER

4. FUNCTION

5. KEYBOARD

6. ERROR MODE
INDICATORS

7. LIMIT INDICATORS

The absolute numeric value and polarity, if applicable; of the signal displayed.
llluminated when the displayed signal is an AC Voltage or Current.

Indicator illuminates to show the multiplier of the numeric display. The
exponents are u(10 ¢), m(10 ), k(10®) and M(10°). Units (10°) are the
default condition with no indicator illuminated.

Illuminates to show whether the function displayed is Voltage (V), Current
(A), Resistance (£2), Frequency (Hz), or decibel milliwatts (dBm). Indicators
D3 and D4 are not used at this time.

Illuminates when a V", “A”, “§2"” dBm, Hz, WIDEBAND, or EXT OSC
entry is made from the DATA ENTRY group keyboard. Extinguishes
when the data is entered into memory.

When the Output is modified to select the ERROR MODE the applicable
indicator illuminates to define whether the displayed numeric is a per-
centage error or a dB error. The error is the difference between the
original output as shown on the output display and the present output
display, as modified by the error controls.

llluminates when the displayed error exceeds the tolerance limit stored for
that function. The indicator is a warning to the operator only. It does not
effect Speration of the instrument. The indicator also illuminates when
either ENTRY LIMIT or TOL LIMIT is keyed as the initial step in storing
a limit value or when the stored limits are recalled for observation.

2
ROR MODE
ENABLE
EDIT NEW REF/CAL 102 3
€DECADE DECADE >

1 [

Figure 2-6. Error Mode Group

Table 2-7. Error Mode Group

1. ENABLE

2. CONTROLS

The ENABLE switch toggles the instrument into or out of the Error Mode.
When in the Error Mode the indicator illuminates. The Error Mode cannot
be entered if the keyboard indicator is illuminated.

The edit switch increments the absolute value (clockwise rotation) or
decrements the absolute value (counterclockwise rotation) of the intensified
digit on the output display (Central Display for Frequency modifications)
when the error mode is selected. For example, a clockwise rotation will
make a positive number more positive and a negative number more negative.

2-9
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Table 2-7. Error Mode Group (cont)

The left decade switch moves the intensified digit one decade to the left
(toward the MSD) each time it is depressed. The right decade switch
moves the intensified digit one position to the right (toward the LSD) with
each depression. Continuing switch depressions when the digit has reached
one extreme have no further effect.

3. NEW REF/CAL Changes the reference used in the computation of %ERROR or dB ERROR
1 OHM to the Value in the Output Display and resets the displayed error to zero. If
the instrument is in the fractional scale mode, the full scale reference value
is not changed. Used during internal sensed (2-wire) resistance measure-
ments in the 1 ohm range to compensate the display resistance value for
residual resistance.

STORAGE

—ps . [ ]

4 ADVANCE/LOAD

5 SEL/DISPLAY STEP

DELETE STEP

7 usT
\D POWER \
|
9

8 B

CLEAR STORAGE
o
A

i

Figure 2-7. Storage Group (Storage Only)

Table 2-8. Storage Group (Storage Only)

1. ENABLE The ENABLE switch toggles the instrument into or out of, the storage mode
of operation. The ENABLE indicator illuminates with the storage mode
selected. Neither the tape system nor the memory can be used until the
storage mode is selected.

2. TAPE The TAPE switch is a toggle, enabling or disabling the Tape Mode. The TAPE
indicator illuminates when the Tape Mode is selected.

2-10
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Table 2-8. Storage Group (Storage Only) (cont)

3.

4.

5.

STORE

ADVANCE/LOAD

SEL/DISPLAY STEP

DELETE STEP

LIST

CLEAR STORAGE

TAPE SYSTEM

The STORE switch toggles the instrument between the Read and Store
Modes. The Store Mode is selected when the indicator is illuminated. When
the Store Mode is selected, data may be transferred from the instrument
output to the Storage Memory or from the Storage Memory to Tape. The
Read Mode is used to transfer data from a tape to the Storage Memory

or from the Storage Memory to the instrument output.

Operation of the ADVANCE/LOAD switch differs for the Read Mode, and
Store Mode. When the Read Mode is selected and the switch is depressed, the
next step in storage is transferred to the instrument output and the step
number increments. When the final step has been selected, “End P”’, is
displayed when the final step is loaded into the last step location. In the
Store Mode, when the switch is depressed the output state is transferred to
memory at the current step then the step number is incremented. After
entering the final step for the capacity of memory, “End P” is

displayed. If “FULL" is displayed, the memory buffer capacity

would be exceeded and additional commands cannot be accepted.

Operation of the SEL/DISPLAY STEP switch is controlled by the operation
preceding depression of the switch. |f the operation is not preceded by the
entry of a numerical value, the step number of the selected step is flashed
on the Central Display. if preceded by a numerical entry, the action taken
is dependent upon whether the Read or Store Mode is selected, if there is

a program entered and whether or not the step selected is within an existing
program. When the Read Mode is selected, the step number flashes, then
the stored output state is transferred to the instrument output. If the
number selected is greater than the last step in the program, “End P", is
displayed. In the Store Mode, the number selected is displayed, and that
becomes the step referenced in storage operation. If the selected number

is greater than the last step in the program the number of the first unused
step is displayed and the final step is referenced. In the Store Mode the
Output does not change when selecting or displaying steps.

The step selected for operation is deleted when the DELETE STEP switch is
depressed with the Store Mode selected. The step numbers of any
subsequent steps are automatically decremented so there are no gaps in the
sequence. The data replacing the deleted instruction is displayed. ““Err 1",
is displayed if the DELETE STEP switch is depressed with the Read Mode
selected.

Used with one of the Optional Interfaces to print an 80 column listing of
of either all or part of the stored program (Store Mode) or the results of
an individual test (Read Mode).

in the Store Mode all data in the storage memory is deleted and “’End P,
is displayed when the CLEAR STORAGE switch is depressed. If the
switch is depressed in the Read Mode “Err 1", is displayed and no clearing
action results.

Tape Unit to Read/Store data using a mini-cassette system, providing a
permanent record of test programs.
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Figure 2-8. Rear Panel
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Table 2-9. Rear Panel

oo A~ wnN =

Explanatory Decal lists set line voltage and nomenclature and/or identifiers for rear panel items
Input line power connector, J1

Chassis ground lug

Line power fuse, F1

Fan Filter. Refer to Section 4 for maintenance procedure

Interface Access slot. If one of the option interfaces is installed in the instrument, access to the connector
and address controls, if any, will be available here

N

MIS Bus Connector

Explanatory Decal lists Options installed in instrument

9.  Analog Bus Connector. Inputs for the External Oscillator Signal, Oscillator Output, and Oscillator Out-
put 90° are applied through the Analog Bus Connector, if required.

Table 2-10. Error Codes

Err0 No error (status message only)

Err1 Invalid character or sequence

Err2 Invalid frequency or resistance entry

Err3 Programmed output exceeds entry limits or instrument capabilities
Errd Invalid frequency/output combination

Err5 (Msg) O.L. (display)

Err6 Module accessed inoperative or not installed—voltage greater than 20V
programmed with high voltage output not installed

Err7 String command exceeds 32 characters

Err8 Tape load/feed problem or write protected

Err9 Unable to read the tape

Overload or overcompliance voltage

2-37. To obtain a listing of the current output, select the
Read Mode and List. The printed output includes the step
number, programmed nominal output, tolerance
programmed, the actual output error, and if that exceeds
the programmed tolerance, the word FAIL. The
placement of this data in the print format is shown in
Figure 2-10.

2-38. Both types of listing(s) are preceded by a heading
(see Figures 2-9 and 2-10). A heading may be obtained,
subsequent to completion of the current line, by toggling
the ENABLE pushbutton (two depressions), then depress-
ing the last switch. A heading in progress can be
terminated by entering a command.

2-39. All numeric data, except the tolerance limits for

both List Program and List Data, are printed in
engineering notation. Only the exponents E-6, E-3, E3
and E6 are printed, the EO entry is blanked.

2-40. Program Write-Protect (Storage Only)

2-41. Tapes recorded with a program destined for
permanent storage may be protected from accidental
erasure with the tape cassette write-protect feature. To
obtain this feature, punch out the cross shaped plug

(Figure 2-11) on the top back of the cassette as it is placed
in the tape reader. After the plug has been removed an
“Err8” results if an attempt is made to write additional

data, or, write over the existing data on that side of the
tape cassette.
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HEADING
DATA. ..
INSTRUMENT . .
STEP OUTPUT & REFERENCE LIMITS
1 2. 3

1.  Program Step Number

2. OUT: Actual Output
NOM: Programmed Output (nominal)
FS REF: Full Scale value if the nominal is a fractional scale

3. TOL: Tolerance limits in percent of dB
ENT: Positive entry limit
Negative entry limit (printed only if applicable)

4. STDBY or OPR, EXT SENSE or INT SENSE
EXT OSC or WIDEBAND or 502 DIV OVRD (mutually exclusive) and BOOST

Position of the Error Cursor (1 for Output Display MSD down to 6 for the LSD and FREQ for

frequency)
NOTE
If the second entry within a field is not used, subsequent
entries within the field fill the vacated space.

Figure 2-9. LIST Program (Storage Only)
INSTRUMENT . . . . . . . . . . . . SERIALNO
DATE . . . . . . . . . . . . . . . OPERATOR

STEP NOMINAL OUTPUT TOLERANCE ERROR
1. 2. 3. 4. 5.

1. Step number of the program (Blank without a program in memory)

2. Nominal Programmed Output
3. Tolerance in Percent or dB
4. Actual Value of Error in Percent or dB

5.  Prints **Fail™* if the Acutal Error Exceeds the Tolerance

Figure 2-10. LIST Data (Storage Only)




CROSS-SHAPED
PUSH-OUT PLUG

Figure 2-11. Tape Write-Protect Feature

2-42. LOCAL OPERATION
2-43. Initialization

2-44. The instrument is initialized when power is
applied with the power switch, after having been
removed, or when the CLEAR switch is depressed twice
successively. This clears the registers and memory,
extinguishing all the indicators except the following:
STDBY, LOCAL, INT, AND 500 DIVIDER. In
addition, the OUTPUT display reads 0.0000 mV and the
Central Display flashes the number of the software
revision, e.g., 1.0.5. The storage system, if installed, is not
cleared by the CLEAR switch depressions.

2-45. Status During Function Change

2-46. In some cases the instrument automatically drops
in status from Operate to Standby when the function is
changed. These cases are listed in Table 2-11. When the
status changes during a function change, depress the
OPR/STDBY keyswitch to toggle the instrument back
into Operate and continue with the procedure.

2-47. Meter Connection Procedure

2-48. Verify the instrument is in STDBY, then connect
the meter to be calibrated to the Output terminals using
the applicable configuration from Figure 2-12.

NOTE

Wideband AC Volitmeters (bandwidths
exceeding 1 MHz) are susceptible to high-
frequency noise on the low ranges and should
be calibrated at levels below 10 mV using the
Wideband (10 Hz-10 M Hz) Output (Option
-03).

5100 Series B

Table 2-11. Standby/Operate Status Change

PRESENT INSTRUMENT DROPS FROM
FUNCTION OPR TO STDBY GOING TO
THE FOLLOWING FUNCTIONS:
<20V dc =20V dc, 220V ac, A dc, A ac, Ohms
=20V dc =20V ac, A dc, A ac, Ohms
<20V ac =20V dc, =V ac, A dc, A ac, Ohms
=20V ac =20V dc A dc, A ac, Ohms
Adc V dc, V ac, Ohms
A ac V dc, V ac, Ohms
Ohms =220V dc, =220V ac, <20V dc, A dc,
A ac
Wideband =20V dc, =220V ac, A dc, A ac
<20V dc,
<20V ac: Selected Qutput is less than 20V
=20V dc,
=20V ac: Selected Output is equal to or
greater than 20V

2-49. DC Voltage Output

2-50. Obtain a DC voltage output using the following
procedure:

1. If the meter being tested is not connected,
perform the connection procedure above.

2. Select the desired polarity and depress the
applicable keyswitch.

3. Visible on the Central Display is the correct
polarity.

NOTE
If a polarity is not selected, during DC
operations, the instrument defaults to a
positive polarity when the command is
entered into memory.

4. Depress the numerical keyswitches required to
obtain the absolute value of the desired voltage.
Select in the normal sequence, i.e., from MSD (left)
to the LSD (right).

5. The digits appear in the Central Display as they
are entered with the LSD added on the right.

6. Select a multiplier, if required. If none is
selected the instrument assumes units.

7. The selected multiplier indicator, if any,
illuminates.
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Connections for a V dc, V ac, A dc, A ac and two
terminal (internal sensing) resistance outputs. (100 k€2,
1 M2, 10 MQ use internal sensing.) See NEW REF/
CAL 1Q procedure for residual resistance comp-
ensation.

Connections for four-terminal (external sensing out-
puts (192-10 kS2). May be used for 100 k2, 1 MQ
and 10 MQ outputs for convenience but output is
effectively two-terminal.

Connections for A ac with <2 mA ac and A ac with
F>400 Hz outputs. Alternate method for all A dc
and A ac readings. CAUTION: If shielded cable is
left in place during V dc or V ac operation, cable
dielectric must withstand full output voltage and
cable capacitance loads output.

Connections for =0.2V ac, 2.0V ac and <2.0V dc
with 509 override selected outputs to high burden
voltmeters; i.e., meters that draw a current large
enough to produce a voltage drop in the leads which
is large compared to the accuracy desired.

NOTE

If the current exceeds the capability of the

5100
CALIBRATOR
DMM INPUT
HI O»
LO 100 OHI
(o] VO-? oLO
J
5100
CALIBRATOR
DMM INPUTL SENSE
H1
100 OHI
L08 Q 0-? Lo
L ¥
NO CONNECTION 5100
(Do not ground shield CALIBRATOR
DMM INPUT of shielded cable)
HI o--o—————t
LoO- 53 oHI
o oQoLo
J
5100
M CALIBRATOR
- +
100 A HI
VO-? ? LO
-]
Figure 2-12. Meter Connections
8. Depress the V keyswitch to select volts.
9. The KEYBOARD and V indicators illuminate.

10. Depress the ENTER keyswitch.

1.

The data visible on the Central Display

transfers to the Output Display, blanking the
Central Display.

NOTE

If the programmed output is 2.0 volts or
greater the 50 OHM DIVIDER indicator
automatically extinguishes.

12. Select OPR on the instrument, if required.
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calibrator, the Central Display flashes “O.L.”
and the instrument goes into STDBY.

13. The DC output may be altered by repeating
the procedure starting at step 2.

2-51. AC Voltage Output

2-52. Obtain an AC voltage output using the following
procedure:

1. If the meter being tested is not connected,
perform the connection procedure above.



2. Depress the numerical keyswitches required to
obtain the absolute value of the desired AC voltage.
Select in the normal sequence, i.e., from the MSD
(left) to the LSD (right).

3. Thedigits appear in the Central Display as they
are entered, with the LSD being added on the right.

4. Select a multiplier, if required. If none is
selected the instrument assumes units.

5. The selected multiplier indicator, if any,
illuminates.

6. Depress the “V” keyswitch to select volts.

7. The KEYBOARD and V indicators illuminate.

NOTE

The output will be a DC voltage until a
frequency is entered. The AC voltage may be
altered without effecting the frequency by
depressing ENTER and deleting the
remaining steps of the procedure.

§. Depress the numeric keyswitches required to
obtain the absolute value of the desired frequency.
Select in the normal sequence, i.e., from the MSD
(left) to the LSD (right).

NOTE

* For a frequency entry the MSD is the only
allowable significant digit.

9. The frequency entry appears on the Central
Display.

10. Select a multiplier, if required. If none is
selected the instrument assumes units.

11. The selected mutiplier indicator, if any,
illuminates.

12. Depress the Hz keyswitch.

13. The Central Display AC and Hz indicators
illuminate.

14. Depress the ENTER keyswitch.
15. The frequency is displayed on the Central

Display and the AC indicator on the Output
Display illuminates.
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NOTE

The frequency may be altered without
entering the voltage into the instrument by
deleting steps 1 through 7.

16. Select OPR on the instrument, if required, to
obtain an output.

NOTE

If the output current exceeds the capability of
the calibrator the Central Display flashes
“0.L.” and the instrument goes into STDBY.

17. Either the voltage or frequency can
subsequently be altered without effecting the other.

2-53. Wideband Output

2-54. 1f the Wideband Option -03 is installed obtain an
output at the wideband connector using the following
procedure:

1. Depress the WIDEBAND switch.
2. The WIDEBAND indicator illuminates.

NOTE

Any voltage and frequency combination,
within the specified limits of the Wideband
Option, previously entered will be available
for output. Any limits previously entered are
still applicable.

3. Connect a 1 foot RG58/AU cable with BNC
connectors between the wideband output connector
and the receiving instrument.

NOTE

Any cable length greater than 1 foot will have
an effect on the accuracy specifications. Refer
to Section 6 of the instruction manual.

4. Select an AC voltage and frequency output, if
required, as described above.

NOTE

Toggling the WIDEBAND switch and
depressing the ENTER switch returns the
instrument to standard operation.

2-55. Direct Current Output

2-56. Obtain a Direct Current Output using the
following procedure:

1. If the meter being tested is not connected to the
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instrument output terminals perform the
connection procedure above.

2. Select the desired polarity and depress the
applicable keyswitch.

3. Visible on the Central Display is the correct
polarity.

NOTE

If a polarity is not selected the instrument
defaults to a positive polarity when the
command is entered into memory.

4. Depress the numerical keyswitches required to
obtain the absolute value of the desired DC amps
setting. Select in the normal sequence, i.e., from the
MSD (left) to the LSD (right).

5. The digits appear in the Central Display as they
are entered, with the LSD added on the right.

6. Select a multiplier, if required. If none is
selected the instument assumes units.

7. The selected multiplier indicator, if any,
illuminates.

8. Depress the A keyswitch to select Current
(Amps).

9. The KEYBOARD and A indicators illuminate.
10. Depress the ENTER keyswitch.

11. The command string visible on the Central
Display transfers to the Output Display, blanking
the Central Display. If the 50Q indicator was
illuminated from a prior setting it extinguishes.

12. Select OPR in the instrument, if required, to
obtain an output.

NOTE

If the required compliance voltage exceeds the
calibrator’s capacity, the Central Display
flashes “O.L.” and the instrument goes into
STDBY.

2-57. Alternating Current Output

2-58. Obtain an Alternating Current Output using the
following procedure:

1. If the meter being tested is not connected to the
instrument output terminals perform the
connection procedure above.
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2. Depress the numerical keyswitches required to
obtain the absolute value of the desired AC amps
setting. Select in the normal sequence, i.e., from the
MSD (left) to the LSD (right).

3. The digits appear in the Central Display as they
are entered, with the LSD added on the right.

4. Select a multiplier, if required. If none is
selected the instrument assumes units.

5. The selected multiplier indicator, if any,
illuminates.

6. Depress the A keyswitch to select Current
(Amps).

7. The KEYBOARD and A indicators illuminate.

NOTE

The output will be in direct current until a
frequency is entered. The alternating current
may be altered without effecting the frequency
by depressing ENTER and deleting the
remaining steps of this procedure.

8. Depress the numeric keyswitches required to
obtain the absolute value of the desired frequency.
Select in the normal sequence, i.e., from the MSD
(left) to the LSD (right).

NOTE

For a frequency entry the MSD is the only
allowable significant digit.

9. The frequency entry appears on the Central
Display.

10. Select a multiplier, if required. If none is
selected the instrument assumes units.

11. The selected multiplier indicator, if any,
illluminates.

12. Depress the Hz keyswitch.

13. The Central Display, KEYBOARD, AC, and
Hz indicators illuminate.

14. Depress the ENTER keyswitch.
15. The frequency remains on the Central Display

and the AC indicator on the Output Display
illuminates.



NOTE
The frequency may be selected without
entering the current into the instrument by
deleting steps 1 through 7.

16. Select OPR on the instrument if required, to
obtain an output.

NOTE
If the required compliance voltage exceeds the
calibrator’s capacity, the Central Display
flashes “O.L.” and the instrument goes into
STDBY.
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after initial power applications or a RESET
command. The CAL 1Q display is blanked
when the Resistance- Value is entered into
memory.

8. Depress the ENTER keyswitch.

9. The data visible on the Central Display
transfers to the Output Display, blanking the
Central Display.

10. Select OPR on the instrument, if required, to
obtain an output.

2-59. Resistance Output 2-61. dBm Output (AC Volts Only)
2-60. Obtain a Resistance Output using the following 2-62. Obtain an output in decibels (i.e., 0 dBm is equal
procedure: to 1 mW across 600 ohms for the main output terminals or

1. If the meter being tested is not connected to the
instrument output terminals perform the
connection procedure above.

2. Depress the numeric keyswitches required to
obtain the absolute value of the desired resistance
setting. Select in the normal sequence, i.e., from the
MSD (left) to the LSD (right).

NOTE

Resistance entries may only be made from |
ohm through 10 Megohms in multiples of
power of ten (e.g., 100, 101, 102...107).

3. The digits selected appear on the Central
Display as they are entered.

4. Select a multiplier, if required. If none is
selected the instrument assumes units.

5. The selected multiplier indicator, if any,
illuminates.

6. Depress the Q) keyswitch to select Resistance
(ohms).

7. The OHM indicator illuminates.

NOTE
If a low ohms value (10 kilohms and below)
and internal sensing (two terminal) is selected,
the Central Display flashes for one-half
second “CAL 1Q)” when the ENTER switch s
depressed. This display notifies the operator
that he may compensate for the residual
resistance encountered in low resistance, two-
terminal calibration by performing the CAL 1
OHM procedure. This message is only
displayed the first time low ohms is selected

across 50 ohms for the Wideband Option output) using
the following procedure:

1. If the meter being tested is not connected to the
instrument output terminals, perform the
connection procedure above.

2. Obtain an AC output using the procedure
above.

NOTE

The dBm entry below can be substituted for
AC volts when obtaining an output.

3. Depress the numeric keyswitches required to
enter the value of the desired dBm setting. Select in
the normal sequence, i.e., from the MSD (left) to
the LSD (right).

4. The frequency on the Central Display is
blanked and the digits appear on the Central
Display as they are entered, with the LSD added on
the right.

5. Depress the dBm keyswitch.

6. The KEYBOARD and dBm indicators
illuminate.

7. Depress the ENTER keyswitch.

8. The dBm value selected transfers to the Output
Display and the frequency reappears on the Central
Display.

NOTE

To determine the d Bm output level in voltage,
depress RECALL, V, ENTER, and the value
will be displayed on the Central Display.
Depress RECALL to toggle the instrument
out of the Recall Mode.
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2-63. Boost Mode Operation

2-64. Outputs can be obtained from either a Fluke
Model 5205A/5215A Power Amplifier or 5220A
Transconductance Amplifier to augment the calibrator
capabilities by selecting the boost Mode. In addition to
the Amplifiers named, a Y5000 5100 Series Interface
Accessory and a cable for the applicable amplifier (Y5001
for the 5205A/5215A and/or Y5002 for the 5220A) are
required.

2-65. The sequence of operations for the boost mode,
using the Power or Current Amplifiers are listed below.
Both amplifiers may remain connected to the calibrator,
through the interface, while the calibrator is operating,
however, only one can be selected and, therefore,
operational, at a time.

2-66. POWER AMPLIFIER OPERATION

2-67. The Power Amplifier used may be either a Fluke
Model 5205A or a Fluke Model 5215A. Either amplifier
may be used to obtain AC voltage output, however, DC
output can be obtained only from the Model 5205A.

2-68. Obtain a Boost Mode Power Amplifier output
using the following procedure:

1. Insure power has been remove from both
the calibrator and amplifier.

2. Connect the Y5000 Interface to the
calibrator.

3. Connect the amplifier to the Calibrator
Interface using the Y5001 Cable Assembly.

4. Apply power to both instruments and
allow an adequate warmup period.

5. If the Model 5205A is used, select the
REMOTE/5200 position.

6. Program a Boost Mode output from the
calibrator by selecting in turn boost, output
value data (100 to 1100 volts, and a frequency
from 50 Hz to 50 kHz if AC), and ENTER.

NOTE

Selection of the BOOS T keyswitch may either
precede or follow entry of the Output Value
Data without effecting operations, provided it
precedes the selection of ENTER.

7. The BOOST indicator illuminates when the
BOOST keyswitch is depressed, the voltage selected
appears on the Calibrator Output Display, and the
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frequency, if applicable, appears on the Central
Display when the ENTER keyswitchis depressed. If
a Model 5205A is used the 5200 indicator on the
amplifier illuminates.

NOTE

If both the 5205A/5215A and 5220A are
connected through the Y5000 the 52204 goes
into REMOTE, STANDBY, and LOCAL
LOCKOUT when ENTER is selected. This
prevents accidental operation of the 5220A
from the power amplifier drive signal on the
5205A4/5215A rear panel.

8. Select OPR (operate) on the calibrator.
NOTE

When operating in the AC Mode the AC drive
signal (up to 20V ac)for the Boost Amplifier is
present on the Calibrator Output Terminals.

9. The OPERATE indicators of both the
calibrator and amplifier illuminate and the
programmed output value is available at the
amplifier output terminals.

NOTE

Depressing BOOST, ENTER, while in the
BOOST Mode will toggle the calibrator out of
the Boost Mode, and return the output to the
calibrator; however, at the greatly reduced
power specifications of the basic instrument.

2-69. TRANSCONDUCTANCE AMPLIFIER
OPERATION

2-70. The Fluke Model 5220A Transconductance
(current) Amplifier is used to expand the capabilities of
the calibrator up to 20 (19.9999) Amps. When connected
to a 5100 Series B Calibrator through a Y5000 Interface
and Y5002 Cable Assembly outputs can be programmed
directly from the calibrator front panel.

2-71. Obtain a Boost Mode Current Amplifier Output
using the following procedure:

1. Insure power has been removed from both the
calibrator and amplifier.

2. Connect the Y5000 Interface to the calibrator.

3. Connect the amplifier to the Calibrator
Interface using the Y5002 Cable Assembly.

4. Connect a load or current meter to the 5220A
Outputs.



NOTE

The current selected multiplied by the load
resistance must equal lessthan3Vrmsor4.2V
dc to prevent a compliance trip of the
equipment.

5. Apply power to both instruments and allow an
adequate warmup period.

6. Program a Boost Mode Output from the
calibrator by selecting in turn BOOST, Output
Value Data (froma 0A dc or 2A acto a maximum of
19.9999 Amps), and ENTER.

NOTE

Selection of the BOOST keyswitch may either
precede or follow entry of the Output Value
Data without effecting operation, provided it
precedes the selection of ENTER.

7. The BOOST indicator illuminates when the
BOOST keyswitch is depressed. The current
selected appears on the Calibrator Output Display,
and the frequency, if applicable, appears on the
Central Display, when the ENTER keyswitch is
depressed. The REMOTE and REAR INPUT
indicators illuminate on the Current Amplifier
front panel when the calibrator ENTER keyswitch
is depressed.

8. Select OPR (operate) on the calibrator.
NOTE

When operating inthe AC Mode the AC drive

signal (up to 20V ac) for the BOOST
Amplifier is also present on the calibrator
Output Terminals.

9. The OPERATE indicators of both the
calibrator and amplifier illuminate and the
programmed output value is available at the
amplifier output terminals.

NOTE

Depressing BOOST, ENTER while in the
Boost Mode will toggle the calibrator out of
the Boost Mode and return the output to the
calibrator terminals; however, if an output
greater than the capability of the calibrator,
ie. >1.99999A4, has been programmed, an
error results and an error message is
displayed.
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2-72. Enter Entry Limit

Place an Entry Limit in memory using the

following procedure:

1. Depress the ENTRY LIMIT keyswitch.
2. The LIMIT indicator illuminates.

NOTE

Entry Limits may be set in either volts or amps
at any value; however, the instrument will not
exceed the values listed in the specifications. If
a polarity is not assigned, the entry will be
both positive and negative limits. If a polarity
is specified, the other polarity remains
unspecified until an entry is made.

3. Select the polarity, if desired, and depress the
applicable keyswitch.

4. Visible on the Central Display is the correct
polarity.

5. Depress the numeric keyswitches required to
obtain the absolute value of the desired entry limits.
Select in the normal sequence, i.e., from the MSD
(left) to the LSD (right).

6. The digits appear on the Central Display as
they are entered, with the LSD added on the right.

7. Select a multiplier, if required. If none is
selected the instrument assumes units.

8. Select either volts (V) or amps (A).

9. The applicable indicator illuminates.

NOTE

The value of the Entry Limit is stored at this
time; however, it is not compared against an
existing value until the ENTER switch is
depressed.

10. A value higher than the Entry Limit in
memory cannot be entered until the Entry Limit is
changed or cleared. Any attempt results in an Err3
display, which has no effect on the existing output.
The value stored can be verified by using the Recall
procedure described in a subsequent paragraph. In
addition, if an entry limit is entered that is smaller
than the programmed output, Err3 results. The
error signal can be cleared by reprogramming the
entry limit or the output, or by resetting (depressing
CLEAR twice successively) the instrument.
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2-74. Tolerance Limit Entry

2-75. Place the Tolerance Limit in memory using the
following procedure:

1. Depress the TOL LIMIT keyswitch.
2. The LIMIT indicator illuminates.

3. Depress the numerical keyswitches required to
obtain the absolute value of the limit percentage.
Select in the normal sequence, i.e., from the MSD
(left) to the LSD (right).

4. The digits appear on the Central Display as
they are entered, with the LSD added on the right.

5. Depress the % keyswitch.
6. The % ERROR indicator illuminates.

NOTE

The tolerance limit is now entered into
memory; however, it is not compared against
an existing value until the Error Mode is
entered. A percent of error greater than the
entry during Error Mode operations causes
the LIMIT indicator to illuminate and the
numeric value on the Central Display to flash.
This is a notice to the operator that the preset
error limit has been exceeded. It does not
effect the operation of the instrument.

2-76. Error Mode Operation

2-77. The Error Mode is used to find the deviation from
a previously obtained output. This output may be in volts
(DC or AC), Amps (DC or AC), ohms, Hertz, or decibels.

2-78. The Error Mode is entered by activating any of the
rotary or keyswitches in the Error Mode Group. The
Central Display immediately blanks any data displayed
and substitutes zero error if the EDIT switch is rotated, if
the NEW REF/CAL | OHM keyswitch is toggled, or if
the ENABLE, 4« DECADE or DECADE W keyswitches
are toggled (if cursor right decade is depressed to enter the
Error Mode the frequency is displayed). If an internal
calculation overflow results from exceeding the
instrument’s calculating ability or from a tolerance limit
entry the Central Display will show “L Err” for large
error. The data blanked from the Central Display is
placed in temporary storage and redisplayed with the
return to the normal mode. The instrument can be
returned to the normal mode of operation by toggling the
ENABLE keyswitch or by depressing any Front Panel
keyswitch except the remaining Error Mode Group or
OPR/STDBY.

2-79. VOLTS/AMPS ERROR MODE OPERATION

2-80. With the Volts/Amps measurements the output
2-22

signal is altered until the meter under test reads correctly.
Therefore as the output magnitude goes higher it shows
that a larger change is required to bring the test meter to
the correct display and the percent of error is negative.
The change in magnitude of the output is the inverse
polarity of the percent of error.

2-81. Check the Volts/ Amps Error Mode operation
using the following procedure:

1. If the meter being tested is not connected to the
instrument output terminals, perform the
connection procedure above.

2. Obtain the desired base output using the
applicable preceding procedure.

3. Place the instrument in the Error Mode using
the procedure described in the preceding
paragraph.

4. With the EDIT switch, modify the output until
the meter under test reads the base setting of the
output.

5. The Output Display reads the output required
in volts or amps to obtain the required reading and
the Central Display shows the difference from the
base as a percentage.

2-82. OHMS ERROR MODE OPERATION

2-83. For an Ohms Error the Output Display is altered
to match the reading of the test meter, and, as a result, the
percentage of error is displayed. In this case, the percent
increases or decreases with the change from the base and
the display polarity has a direct relationship to the change
of the output reading.

2-84. Check the Ohms Error Mode operation using the
following procedure:

1. If the meter under test is not connected to the
instrument output terminals perform the
connection procedure above.

2. Obtain the desired base output using the
applicable preceding procedures.

3. Place the instrument in the Error Mode using
the procedure previously described.

4. With the EDIT switch, modify the Output
Display until it corresponds to the reading of the
meter under test.

5. The Central Display shows the percent of error
in the meter under test.



2-85. FREQUENCY ERROR MODE OPERATION

2-86. The calibrator does not provide frequency error
percentages. However, the Error Mode does allow the
operator to quickly step through the frequency range of
the instrument, checking the frequency response of the
meter under test.

2-87. Check the Frequency Error Mode operations
using the following procedure:

1. If the meter under test is not connected to the
instrument output terminals perform the
connection procedure above.

2. Obtain the desired base frequency using the
applicable procedure.

3. Depress the DECADE B keyswitch to place
the instrument in the Error Mode and move the
cursor over the MSD (only digit accessible for
modification) of the frequency.

4. With the EDIT switch modify the frequency as
desired.

2-88. dBm ERROR MODE OPERATION

2-89. In the dBm Error Mode the displayed error is in
dB rather than a percentage. Modification to the base
figure is in dBm and the error on the Central Display is
changed accordingly.

2-90. Check the dBm Error Mode operation using the
following procedure:

1. If the meter under test is not connected to the
instrument output terminals, perform the
connection procedure above.

2. Obtain the desired base output in dBm using
the applicable procedure.

3. Place the instrument in the Error Mode using
the procedure described above.

4. With the EDIT switch, modify the base output
until the meter under test reads the desired setting.

5. The Output Display reads the dBm required to
obtain the proper reading and the Central Display
shows the difference from the base in dB.

2-91. NEW REF/CAL 1Q Operation

2-92. This switch performs two different functions,
dependent upon the status of the instrument. The New
Reference function is available any time the instrument is
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in the Error Mode, while the CAL 1 OHM function
requires that 1 ohm resistance be selected also. The
sequence of operations for each is given below.

2-93. NEW REFERENCE OPERATION

2-94. If the keyswitch is depressed when the instrument
is in the Error Mode, the output, as modified by the edit
feature of the error mode, becomes the new base except in
the Fractional-Scale Mode when the full-scale reference is
not changed. Error Mode modifications and percent of
error figures will be on the new base established with the
NEW REF/CAL 10 keyswitch.

2-95. CAL 1Q OPERATION

2-96. This feature is used to compensate for the residual
resistance during two-terminal (internal sensing)
operations. Use the following procedure for the CAL 1Q
sequence:

1. Connect the test ohmmeter using the two-
terminal method.

2. Select internal sensing and program a ()
output from the instrument.

3. Use the Error Mode and modify the instrument
output until it reads the same as the meter under
test.

NOTE

The meter under test must be reasonably
accurate (£1%) and must read between
1.00000 and 1.99999 ohms for the CAL 1Q)
feature to operate.

4. When the instrument output and the meter
under test read the same, depress the NEW REF/ |
OHM CAL keyswitch.

5. The residual resistance is automatically added
to any resistance range selected up to 10 kilohms, as
long as the resistance function is selected, it remains
on internal sense, and the instrument is not reset by
either removing power or a CLEAR ALL
command, or until a new value of residual
resistance is entered.

NOTE

If the switch is depressed when the instrument
display is greater than 1.99999 ohms, a
correction of zero ohms is stored. In addition,
the instrument operates as in the NEW REF
mode described above.
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2-97. Fractional-Scale Operation

2-98. Fractional-Scale Operations allow the operator to
output and modify for Error Mode operations some
fractional value of the base output while the displayed
error is computed on the original value. (Fractional scale
entries must be in units; multiplier, i.e., exponents cannot
be used.) It is intended for use with a meter under test that
has its accuracy at fractional-scale magnitudes specified
as a percent of full-scale. When a fractional-scale entry
results in a Err3 or Err4 an erroneous output value results
from the programmed fraction. Programming a valid
output or resetting the instrument will remove the error.
The procedure in the following example demonstrates
how the percentage of error is computed on a 12 volt base
rather than on a 9 volt output obtained with the 3
fractional-scale entry. The fractional-scale feature cannot
be used when the instrument is in the Keyboard Mode.

1. Obtain an output of 12 volts using the DC volts
output.

2. Depress the Data Entry Group keyswitches
“3,/4,” to make the fractional-scale entry.

3. The Central Display shows “3-4”.
4. Depress the ENTER keyswitch.

5. The Central Display blanks and the Output
Display is altered to read +9.0000 volts.

6. Rotate the EDIT switch clockwise for an
Output Display of +9.0001.

7. The Central Display reads -.0008 and the
%ERROR indicator is illuminated.

NOTE

A change of .0001 at 9 volts base would read
-.00111 (0.0001/9 = -.0011%) while the same
change with a 12 volt base would read the
-.0008 displayed.

2-99. Entries can be made for any function except dBm
or ohms. The entries may also be altered by makinga new
fractional-scale entry. For example: using the above
example if !5 was entered the output display would
change to 6.000, " would change it to 3.000 and 1/1
would change it back to 12.000. As you can see, all entries
have made their change based on the original 12 volts, not
on the current output. If at some time during the
procedure it is desired to change the base to the current
output, it can be accomplished by depressing the NEW
REF/CAL | OHM keyswitch. If the ENTER switch is
depressed without entering a valid fraction, the
instrument drops out of the Fractional Scale Mode.
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2-100. External Oscillator Operation

2-101. Desired frequencies that are outside the
capability of the instrument, i.e., more than one
significant digit or moreaccurate, can be obtained using
the External Oscillator feature. The external frequency
must be within the range of the standard 5100 Series (50
Hz to 50 kHz) at 1.2V rms +/-5% and an output
impedance no greater than 50 ohms. The signalisinput to
the instrument at pin 4 (EXT OSC) and 7(OSC COM) of
J2, the Analog Connector on the Rear Panel.

NOTE

Matching connectors to meet the customer’s
particular needs are available from Fluke or
the manufacturer. For example, a straight-in
hooded 14-pin male connector can be ordered
from Fluke using Part Number 272443. The
Federal Supply Code is 02660 and the
Manufacturer’s Part Number is 57-30140.

2-102. Certain limitations are placed on external
frequency/programmed voltage combinations when
maximum performance is required. These limits are listed
in Table 2-12. Other combinations may be programmed,
at the user’s discretion; however, the performance will be
degraded and the instrument may go into Overload
(“O.L.”). No damage will result to the instrument from
the overload condition.

NOTE

Amplitude instabilities, distortion, noise, etc.,
of the external oscillator can appear at the
instrument output.

Table 2-12. External Frequency/Voltage Limitations

PROGRAMMED AC
EXTERNAL FREQUENCY VOLTAGE
50 Hz — 1 kHz 1100V
> 1 kHz — 20 kHz 110V
> 20 kHz — 50 kHz 19.9999V

2-103. Operate with the external oscillator using the
following procedure:

1. Connect the external oscillator signal to J2 on
the rear panel, insuring it is within the frequency,
voltage, and impedance limits as stated above.

2. Depress the EXT OSC keyswitch to select the
external oscillator function.

3. The KEYBOARD and EXT OSC indicators
illuminate.



4. Program the desired output voltage or current.

5. Program a frequency within one of the brackets

in Table 2-13 to match the input frequency.

6. Depress the ENTER switch.

7. The programmed voltage and frequency are
displayed and the KEYBOARD indicator

extinguishes.

8. Select OPR, if required.

Table 2-13. External Oscillator Frequency Ranges

PROGRAM THE
UTPUT INPUT FREQUENCY
o u FREQUENCY F;iTWEEN
Volts 50 Hz to 1999 Hz 50 Hz to 1000 Hz
Volts 2 kHz to 20 kHz 2 kHz to 20 kHz
Volts 20 kHz to 50 kHz 30 kHz to 50 kHz
Amps 50 Hz to 1000 Hz 50 Hz to 1000 Hz

2-104. Recall Operations

2-105. With the instrument toggled into the Recall
Mode, data stored in memory can be recalled and
displayed on the Central Display. The stored values for
voltages (V), current (A), frequency (Hz), resistance (1),
decibels (dBm), dBm equivalent voltage, Entry Limits, or
Tolerance Limits, in the applicable polarity, can be
displayed. Depression of an illegal keyswitch toggles the
instrument out of the Recall Mode. If a numeric key is
depressed, “Err1” is displayed and the entry is ignored;
however, the instrument is toggled out of Recall. Toggle
the RECALL key prior to a numeric entry to preclude the
error message, or, if already displayed, reenter the
numeric or depress CLEAR one time to resume
operations.

2-106. Perform the Recall operation using the following
procedure:

1. Toggle the instrument into the Recall Mode
with the RECALL keyswitch.

2. The RECALL indicator illuminates.

3. If a Limit value (ENTRY LIMIT or TOL
LIMIT) is to be recalled, depress the applicable
keyswitch(s). The appropriate indicator
illuminates. The tolerance limit is displayed, if
selected.

4. If a polarity is required depress the applicable
keyswitch. The polarity indication appears on the
Central Display.
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5. Depress the keyswitch for the applicable
function, i.e., V, A, Hz, etc.

6. The recalled data is displayed on the Central
Display with any previously displayed data stored
and blanked from the display.

7. Toggling the instrument out of the Recall
Mode, by depressing the RECALL keyswitch,
blanks the recalled data and returns the stored,
previously displayed, data to the Central Display.

NOTE

Depressing RECALL clears the keyboard
memory of any data stored and extinguishes
the KEYBOARD indicator, if illuminated.

2-107. Storage System Operations
(Storage Only)

2-108. The following set of procedures are for the
operation of the Storage System and its integral Tape
System. In all cases, the Storage Mode must be selected
by depressing the ENABLE switch so that the ENABLE
indicator illuminates. If the Tape System is to be used, a
tape cassette must be loaded into the Tape System.

CAUTION

Tapes used must be certified digital mini-
cassettes that conform with the ANSI
Standard X3B5/77-49. Audio tapes will not
give acceptable results.

NOTE

Do not attempt to load a tape with any
Standard Analog PCB Assemblies removed,
except the Extended High Voltage Assembly.
The display will blank and the instrument
must be reset.

2-109. CREATING A STORAGE SYSTEM
PROGRAM (STORAGE ONLY)

2-110. The following routine is an example of a simple
program that can be used to become familiar with the
procedures required to enter a program into memory and
then transfer it to tape storage. A detailed description of
all the routines available follows in the ensuing
paragraphs. Load the example program using the
following procedure:

1. Insert the tape, on which the program is to be
written, into the tape system.

2. Select the ENABLE and STORE keyswitches.
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3. The ENABLE and STORE indicators
illuminate.

4. Select, in turn, the 1, V, ENTER,
ADVANCE/LOAD keyswitches.

NOTE

Any legal function or control can be included
in the command, e.g., Standby/Operate,
Internal| External Sense, etc; however, for
safety reasons step 001 always comes up in
STANDBY.

5. The Output Display reads 1.00000V and the
Central Display flashes the number “002™ to
indicate that new data will be placed in step 2.

6. Select the 2, V, ENTER, ADVANCE/LOAD
keyswitches.

7. The Output Display reads 2.00000V and the
Central Display flashes 003.

8. Continue the sequence using 3, 4, 5, etc, volt
entries for as many steps as desired.

9. Select the TAPE keyswitch.
10. The TAPE indicator illuminates.
11. Select ADVANCE/LOAD.

12. The loaded tape rewinds, runs forward to load
the data, and rewinds again.

13. The Output Display reads 1.00000V, the
Central Display flashes 001 and the TAPE and
STORE indicators extinguish.

14. Select the 3, SEL DISPLAY STEP
keyswitches.

15. The Output Display reads 3.00000V, i.e., the
programmed output for step 3 and the Central
Display flashes 003.

16. Select ADVANCE/LOAD.

17. The Central Display flashes the number of the
next step in sequence and the Output Display reads
the value of the of the step, i.e., 4.00000V.

18. Step through the program until the Central
Display reads “END P” signaling the end of the
program. At each step the Central Display should
flash the number of the step and the Output Display
read the value stored.
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19. Select the ENABLE keyswitch to toggle out of
the Enable Mode and disable the storage system,
and return to standard operations when desired.

2-111. DISPLAY THE STEP LOCATION
SELECTED (STORAGE ONLY)

2-112. Use the following procedure to display the
number of the selected step on the Central Display:

1. Depress the SEL/DISPLAY step switch.

2. The number of the step selected flashes on the
Central Display, holds for approximately one
second, then the display returns to its prior state.

2-113. SELECT A STEP-READ MODE
(STORAGE ONLY)

2-114. Use the following procedure to select a
predetermined step while in the Read Mode:

1. Verify the Read Mode is selected, i.e., the
STORE indicator is extinguished.

2. Select the number of the desired step with the
numeric switches in the data entry group.

3. The number entered appears on the Central
Display.

4. Depress the SEL/DISPLAY STEP switch.

5. The number of the step selected flashes on the
Central Display for approximately one second,
then the state stored in that location is transferred to
the instrument output. “End P” is displayed if the
selected step is beyond the end of the current
program.

NOTE

The instrument status might drop from OPR
to STDBY with the change in state of the
selected output. Refer to Table 2-11 for a list
of the operational status requiring a changein
status.

2-115. SELECT A STEP - STORE MODE
(STORAGE ONLY)

2-116. Use the following procedure to select a
predetermined step while in the Store Mode:

1. Select the Store Mode with the STORE switch.

2. The STORE indicator illuminates.
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3. Select the number of the desired step with the NOTE

numeric switches in the Data Entry Group.
“FULL” is displayed when the memory is full

4. The number entered appears on the Central and the step cannot be loaded.

Display.

2-121. DELETE INSTRUCTION
5. Depress the SEL/DISPLAY STEP switch. (STORAGE ONLY)
6. The memory moves to the step location 2-122. Use the following procedure to delete a
selected, provided it is within the existing program. previously entered instruction:
If not, it steps to the first location available for data
entry. The selected step number is flashed on the 1. Perform the Select a Step (Store Mode)
Central Display for approximately one second, procedure previously described using the number of
then the output returns to its original state. the step to be deleted.

2-117. READ OUTPUT STATE (STORAGE ONLY) NOTE
2-118. Read an output state previously stored in Instrument must be in the Store Mode.
memory using the following procedure: )
2. Depress the DELETE switch.
1. Perform the Select a Step (Read Mode)
procedure previously described, using the number
of the step to be read.

3. The step number deleted flashes on the Central
Display for approximately one seecond. All
subsequent steps move up one number and the step
moved into the step just deleted is transferred to the

2. Depress the ADVANCE/LOAD switch.
output.

3. The state is transferred to the output of the
instrument and its appropriate step number is
displayed for approximately one second, followed
by the display of the output condition.

2-123. TRANSFER STORAGE MEMORY TO
TAPE (STORAGE ONLY)

2-124. Transfer the instructions stored in memory to a
72-119. STORAGE OUTPUT STATE tape for a permanent record using the following
(STORAGE ONLY) procedure:

1. Insure a tape cassette is loaded in the Tape
Reader then select the Tape Mode with the TAPE
switch.

2-120. Store an output state in memory using the
following procedure:

1. Select the Store Mode with the STORE switch.
2. The TAPE indicator illuminates.

2. The STORE indicator illuminates.
3. Select the Store Mode with the STORE switch.
3. Verify the state to be stored has been

programmed into the instrument. 4. The STORE indicator illuminates.

NOTE 5. Depress the ADVANCE/LOAD switch.

. . NOTE
The desired state can be programmed into the
instrument at this time or at any time prior 1o

If the unit was in OPR (Operate), it will drop
selecting the storage mode of operation.

in status to-STDBY (Standby).
4. Depress the ADVANCE/LOAD switch. 6. The tape advances.

5. The number of the next step in sequence flashes 7. When the transfer of data is complete, the

on the Central Display for approximately one
second, then the display returns to its previous state.
“End P” is displayed if the step stored fills the
memory.

TAPE and STORE indicators automatically
extinguish and the tape stops. There is no change in
the data displayed or stored in memory except the
instrument remains in STDBY.
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2-125. TRANSFER TAPE RECORD TO STORAGE
MEMORY (STORAGE ONLY)

2-126. Transfer the data stored on a tape to the storage
group memory using the following procedure:

1. Insure the tape cassette containingthe program
to be transferred is loaded in the Tape Reader, then
select the Tape Mode with the TAPE switch.

2. The TAPE indicator illuminates.

3. Verify the Read Mode is selected, i.e., the
STORE indicator is extinguished.

4. Depress the ADVANCE/LOAD switch.

NOTE

If the unit was in OPR it will drop in status to
STDBY.

5. The tape advances.

6. When the transfer of data is complete, the
TAPE indicator extinguishes automatically, the
tape drive stops. Step 1 is transferred to the output,
and step “1” flashes on the Central Display,
followed by display of the data in Step | on the
Output Display and the Central Display, if
applicable.

2-127. LIST PROGRAM STEPS(STORAGEONLY)

2-128. Use the following procedure to obtain a
permanent printed copy of a program entered into
storage memory. An optional remote interface must be
installed in the instrument to use this feature.

1. Perform the Select a Step (Store Mode)
procedure previously described, using the first
number of the desired listing.

2. Depress the LIST switch.

NOTE
If the unit was in OPR it will drop in status to
STDBY.

3. The program, or selected portion, is transferred
through the optional remote interface to a printing
device.

NOTE

The listing is terminated if a front panel switch
is depressed or a command is input through
the remote interface.
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2-129. LIST DATA (STORAGE ONLY)

2-130. Use the following procedure to obtain a
permanent printed copy of the test data. An optional
remote interface must be installed in the instrument to use
this feature.

1. Verify the Read Mode is selected, i.e., the
STORE indicator is extinguished.

2. Depress the LIST switch.

3. The single test step at the output is transferred
through the remote interface to the printing device.

2-131. CLEAR STORAGE MEMORY
(STORAGE ONLY)

2-132.  Use the following procedure to clear the storage
memory:

1. Select the Store Mode with the STORE switch.
2. The STORE indicator illuminates.
3. Depress the CLEAR STORAGE switch.

4. Any data stored in memory is erased and the
Central Display flashes ”End P“ then returns to its
prior state.

2-133. REMOTE OPERATION

2-134. The 5100 Series B can be remotely programmed
through either the IEEE 488-1975 Standard Interface
Option (-05) or the Bit Serial Asynchronous (RS-232-C)
Interface Option (-06), described in Section 6 of the
instruction manual. Communication between the
controlling device and the instrument interface must be in
the standard ASCII codes. The codes accepted by the
instrument and a brief explanation of each is given in
Table 2-14.

2-135. When one of the optional interface modules is
installed in the instrument the Remote Mode can be
activated either manually or from the Control Device.
The instrument can be placed in remote through the
IEEE-488 Interface by addressing it with the address
assigned to the instrument. Remote can be accomplished
through the Bit Serial Interface by programming the
character “J” as described in later paragraphs. The
instrument is put in remote from the front panel by
toggling the REMOTE switch. Unless the front panel is
disabled or “locked out” by a remote command it can
return the instrument to local operation by toggling the
REMOTE switch on the front panel.
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Table 2-14. Programming Codes

CODE EXPLANATION CODE EXPLANATION
INITIATION CHARACTERS STORAGE COMMANDS (Storage Only)

i Reset — go to local Q1 Enable Storage Mode

C Clear Entry Qo Disable Storage Mode

cC Reset — stay in remote [ Enable Tape Mode

LC Clear entry limits [0 Disable Tape Mode

TC Clear tolerance limits W1 Select Store Mode

10-3 Interface Interrupt Enable Codes wo Select Read Mode

YO0-7 Interface Output Enable Codes & Advance/Load
Termination Character ( Select/Display Step
CONTROL COMMANDS ) E;'tete Step

J Go to Remote - RS232 = Clear Storage

# Go to local — RS232

u1 Enable Local Lockout DATA INSTRUCTIONS

uo Disable Local Lockout

S Go to Standby +,— Polarity entry

N Go to Operate 0-9 Magnitude entry

X1 * Select external sensing . Decimal point

X0 * Select internal sensing / Fractional scale entry

F1 * Enable external oscillator mode E Exponent entry follows

FO * Disable external oscillator mode \ * Volts entry

R1 * Select 50 ohm divider override A * Amps entry

RO * Disable 50 ohm divider override z * Ohms entry

@ Error Mode toggle H o * Hertz entry

< Error Mode Cursor one position left D * dBmentry

> Error Mode Cursor one position right % Percentage entry

; Increment digit under cursor

: Decrement digit under cursor STATUS

$or’ Store NEW REF/CAL 1 ohm reference

G Recall 2or"? Print Status message

L Enable Entry Limit entry ? Print Central Display

T Enable Tolerance Limit entry

P1 * Enable Wideband option

PO * Disable Wideband option

B1 * Enable Boost Mode *Terminator required for action

BO * Disable Boost Mode

2-136. Programming instructions may be either 2-137. Initiation Characters
initiation or string commands. The initiation commands 9138, RESET “*"

are one or two character messages that are operated on as
soon as they arrive unless they are part of a string, in
which case they are executed in sequence within the
string. The only exception is reset, which has an
immediate response. String Commands can be Control
Commands, Storage Command (used with the 5101B
only), Data Instructions, Status requests, or a
combination of the first three, and are sent in a series of 1-
to-32 characters that are, with the exceptions noted in the
text, concluded with a terminator character.

2-139. The instrument is reset to the initial sequence and
Local Mode with this instruction. It assumes the default
condition, i.e., all registers reset. The visible effect on the
instrument is the STDBY, LOCAL, INT, and 500
DIVIDER indicators illuminated and the Output Display
set to 0.0000 mV dc. In addition, the Wideband, External
Oscillator, Echo Capability, and Line Feed Suppression
features are disabled and the IEEE-488 Service Request
disabled.
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NOTE

Allow a 500 ms interval between a Reset
command “*” and any subsequent command.

2-140. CLEAR “C”

2-141. A single “C” entry during a numeric entry while
in the Keyboard Mode clears that entry. A second
successive “C” entry clears the instrument to its initial
state except it remains in remote. When the “C” is directly
preceded by an “L" entry the programmed entry limits are
set to their maximum setting. The entry “TC” sets the
tolerance limits to maximum tolerance.

2-142. INTERFACE INTERRUPT ENABLE
CODES

2-143. Interrupts for the interface system are generated
using the alpha character I followed by an octal number
between 0 and 3, inclusive. The numeric is based on the
three binary bits of an octal number with bit 0 high if the
interrupt (Service Request SRQ in the IEEE-488
Interface) is enabled with a “Ready”, and bit 1 high if
enabled with an “Error”. “Ready” interrupt refers to a
SRQ at the end of a timeout which represents the
maximum settling time required in the programmed
range. They are generated after a command which causes
a change in output, e.g., a terminator or
Standby/Operate Command. Bit 2is not used at this time
so the available codes extend only to an octal 3. The
possible combinations are given in Table 2-15.

Table 2-15. Interface Interrupt Codes

INTERRUPT ON
NUMERIC
READY ERROR
0 Disabled Disabled
1 Enabled Disabled
2 Disabled Enabled
3 Enabled Enabled

2-144. INTERFACE OUTPUT CODES

2-145. Outputs for the interface system are generated
using the alpha character I followed by an octal numeric
between 0 and 7, inclusive. The numeric is based on the
three binary bits of an octal number with bit 0 high to
suppress alphabetic character output, bit 1 highto enable
the echo feature of the RS-232-C Interface, and bit 2 high
to disable the automatic line feed following a carriage
return. The possible combinations are given in Table
2-16.
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Table 2-16. Interface Output Codes

own [ 55m2 [ auroume
NUMERIC | CHARACTER

OUTPUT CAP- CARRIAGE

ABILITY RETURN

0 Active Disabled Enabled

1 Suppressed Disabled Enabled

2 Active Enabled Enabled

3 Suppressed Enabled Enabled

4 Active Disabled Disabled

5 Suppressed Disabled Disabled

6 Active Enabled Disabled

7 Suppressed Enabled Disabled

2-146. TERMINATOR *“,”

2-147. The character “,” (comma) is entered to complete
a string of commands and is notice to the controller to
execute the preceding commands back to the previous
terminator.

2-148. String Commands

2-149. There are four types of commands that can be
used within a string. They consist of entries to program
Control Commands, Tape Commands (used with
Storage Units only), Data Instructions, or to request a
return statement on Status. The Control Commands,
Tape Commands, and Data Instructions can be
combined in a single string, provided the string does not
exceed 32 characters in length, including the terminator.

2-150. CONTROL COMMANDS

2-151. Control Commands are used to program the
modes of operation. The codes are used to enable or
disable the modes of operation. Multiple modes may be
enabled in one command string. The Control Commands
are given in the following paragraphs.

2-152. Interface Commands

2-153. The IEEE 488-1975 Interface is enabled with an
address character which is further defined in the Standard
and Section 6 of the instruction manual. The RS-232-C
Interface is enabled with the character “J™ and disabled
and returned to Local control with the character “#”. The
characters “U1” lockout the LOCAL/REM switch on the
Front Panel for a Local Lockout condition, preventing a
return to Local from the Front Panel. The Local Lockout
is disabled, allowing free use of the Front Panel with'the
instruction “U0”. The Local/Remote commands are
acted on immediately, not requiring a terminator.



2-154. Standby/Operate

2-155. Standby is enabled with the character “S”.
Operate is enabled with the character “N”. The modes are
mutually exclusive so the opposite mode is automatically
disabled. The Standby/Operate commands do not
require a terminator for action.

2-156. Sensing

2-157. External sensing is selected with the instruction
“X1”. Internal sensing with “X0”. A terminator is
required for execution.

2-158. External Oscillator

2-159. The External Oscillator Mode is selected with the
instruction “F1”. To return to the internal oscillator,
program “F0”. A terminator is required for execution.

2-160. 50 Divider Override

2-161. The Override Mode is programmed with the
characters “R1”. This mode does not allow the instrument
to go into DC voltage ranges below 20 volts (minimum
normal reading 2.0000). An output of 1.00000 or less has a
normal output impedance of 50 ohms. The override may
be disabled while remaining in the DC Volts with the
instruction “R0”. Programming a reading above 2.0000V
dc, or an output with any function except DC volts
selected automatically, disables the override. A
terminator is required for execution.

2-162. Error Mode Instructions

2-163. Programming any of the six Error Mode
instructions puts the instrument into the Error Mode
unless the instrument is in the Keyboard Mode. The
character “@” toggles the instrument, enabling and
disabling the Error Mode. The cursor (intensified digit)
can be moved to the left by programming “<” or to the
right, by “>”. The digit under the cursor is made more
positive with the character “;” and made more negative
with *“:”. The character “C” stores the NEW/REF CAL |
OHM reference. Programming any instruction not legal
for the Error Mode (Error Mode Codes, Standby or
Operate) while in the Error Mode toggles the instrument
out of the Error Mode. The Error Mode instructions do
not require a terminator for action.

2-164. Recall

2-165. The instruction “G” (GET) places the instrument
in the Recall Mode. When in the Recall Mode a legal
instruction (G, +, -, V, A, H, D, M, T, L, ?) displays the
stored data. Any instruction not legal for recall will toggle
the instrument out of Recall, if it had been in that mode of
operation. If a numeric is programmed while in the Recall
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Mode an “Errl” results. Programming a terminator (,)
prior to the numeric prevents the error message, as will a
Clear (C), which also removes any error message
inadvertently acquired. Programming Recall M (GM) or
Recall followed by a function not selected, displays on the
Central Display the magnitude of the function selected.
The message must be followed by the Central Display
Access Instruction (?) to place the data on an output
device. The Recall instructions do no require a terminator
for action.

2-166. Limits

2-167. The Entry Limit is programmed with the
character “L” followed by the applicable magnitude
entry. For example, the instruction L12.3456V would
enter a limit of +/-12.3456V dc and any entry exceeding
that figure would be rejected with an “Err3” display. The
instruction “T” followed by the applicable magnitude
entry sets the tolerance limits. The typical instruction
T.05% would program a limit of 0.05% and any error
exceeding that during Error Mode operation would
illuminate the LIMIT indicator and flash the display,
warning the operator the preset limits has been exceeded.
Both limit entries may be set to their maximum figure,
effectively disabling them, by entering the applicable
instruction followed by the character “C” (LC or TC).

2-168. Wideband Option

2-169. When installed, the Wideband Option is enabled
with the instruction “PI1”. It is disabled with the
instruction “P0”. When enabled the output is available at
the dedicated connector and the applicable voltage and
frequency specifications apply. A terminator is required
for execution.

2-170. Boost Mode

2-171. The Boost Mode is programmed with the
characters “B1”. To obtain the output from the applicable
amplifier (5205A/5215A for power or 5220A for current)
program the desired output data followed, preceded, by
the Boost Mode Command, and completed with a
terminator. The output is on the terminals of the selected
amplifier, and not on the calibrator output terminals. The
Boost Mode is disabled with the instruction “B0™. In both
cases, enable and disable, the programmed instruction
requires a terminator before it can be executed.

2-172. STORAGE COMMANDS
(STORAGE ONLY)

2-173. The Storage Commands are only used by
instruments in the 5100 Series that are equipped with a
Storage System and Tape Drive.
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2-174. Storage Enable

2-175. The Storage Mode is enabled with the
instruction “Q1” and disabled with “Q0”. Until the
Storage Mode is enabled with this instruction, the
remaining storage commands are ignored.

2-176. Tape System

2-177. Enable the Tape Mode for a Read or Store
operation on the tape with the instruction *“1”. Disable the
Tape Mode with the instruction “0”.

2-178. Store

2-179. Program the instruction “W 1" to select the Store
Mode and write data either in the storage memory or on
tape. Select the Read Mode with the instruction “WQ”.
This disables the store capability and permits the reading
of data from either the storage memory or the tape
system.

2-180. Advance/Load

2-181. The instruction “&” performs remotely the
functions of the ADVANCE/LOAD switch. The actual
function and performance varies with the state of the
Tape, Read and Store Modes. With the Tape Mode
disabled and the Read Mode selected, the program in the
storage memory advances one step. Selecting the Store
Mode with the Tape Mode remaining disabled results in
the programming data being written into the storage
location selected and then advancing the program one
step. When the Tape Mode is selected the instruction
starts the tape drive motor, which automatically advances
until it reaches the end of the program.

2-182. Select/Display Step

2-183. The instruction “(” performs the same function
as the Front Panel SEL/ Display switch. The instruction,
directly preceded by a numeric entry, displays the data in
the program step corresponding to the numeric entry on
the Central Display, after flashing the step number. The
same instruction, without a directly preceding numeric
entry, results in the flashing display on the Central
Display of the current step number.

2-184. Delete Step

2-185. With the Store Mode selected the instruction “)”
causes the program step presently selected to be deleted
from the program. Insure the step counter is at the correct
position before transmitting this instruction.

2-186. List Instruction

2-187. The instruction “K” lists the present program or
the data for the current test as determined by the
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Read/Store Mode status. When the Store Mode (W1) is
selected, the optional remote interface outputs to a
printing device the stored program, starting with the
program step selected. In the Read Mode (WO0) a list data
function results, with the data pertaining to the
instruction on the instrument output transmitted through
the optional remote interface to a printing device.

2-188. The transmisssion of any character, including
carriage return and/or line feed, after the ”K* terminates
the output, deleting the listing. Any characters used by the
system controller should be suppressed prior to
transmission to assure an output of the listing.

2-189. Clear Storage Instruction

2-190. When the Store Mode has been selected the
instruction “=" clears the program previously written in
the storage memory.

2-191. DATA INSTRUCTIONS

2-192. The Data Instructions are required to select or
change the output from the instrument. They set the
polarity, magnitude, multiplier, and function of the 5100
Series output. The instructions required for each are
listed in the following paragraphs.

2-193. Polarity Instructions

2-194. A positive or negative polarity can be entered
with the characters “+” or “-”, respectively. A positive
polarity is assumed by the instrument if no polarity entry
is made.

2-195. Magnitude Instructions

2-196. These instructions include the numeric
characters “0” through “9”, the decimal point “.” and the

‘slash “/” used for the fractional-scale divider.

2-197. Multiplier Instructions

2-198. The multiplier for the numeric value is entered
into the string using the scientific notation method. The
character “E” is programmed followed by the numeric
value of the power of ten desired, i.e., for 102 program E2,
103= E3, 10= E4, etc. If there is no entry the instrument
assumes units (10°) for the instruction.

2-199. Function Instruction

2-200. The Function Commands define the output
selected by the Magnitude Commands. The character “V”
is programmed to select volts, “A” for amps, “Z” for
ohms, “H” for Hertz, “D” for dBm, and “%" for
percentage.



2-201.

2-202. Status Messages can with draw from the
instrument and decode information in the status registers
and the central display. The displayed data contains both
alphabetic and numeric characters, unless the alphabetic
characters have been suppressed using the applicable
Interface Output Code. The Output Display is not
directly accessible but may be placed on the Central
Display with a recall instruction and then withdrawn with
a status request. With any Status Message, all characters
in the message must be accepted by the controlling device
before any other operation can be performed by the
instrument.

STATUS

2-203. Status Register Message Instruction “!?” or “’7”

2-204. Entry of the characters “!?” results in an
immediate response of a nine-character message followed

5100 Series B

by a carriage return and line feed to the interface. A
terminator is not required for this control character.
Characters 1 and 9 of the message are coded 0 through 9,
and character 2 through 8 are coded 0 through 7. Since
some functions or operations are mutually exclusive, not
all code combinations are used in some characters. The
characters, their position and the data provided are given
in Table 2-17 and examples of status register messages are
given in a subsequent paragraph titled PROGRAM
EXAMPLES. When the indicated bit is true the data
listed in the table is present, or selected. Conversely, in
cases where two conditions are mutually exclusive (e.g.,
Operate and Standby, External Sense and Internal Sense,
or Storage Mode and Read Mode) the false condition
automatically selects the opposite of the listed condition.
Bits 4 through 7 are always in the state indicated, which
creates the ASCII number required for printing when
joined with the variable four-low-order bits.

Table 2-17. Status Register Message Assignments

NO. BITS 74 BIT 3 BIT 2 BIT 1

BITO

COMMENTS

1 0011 X X X

Overload

2 0011 0 Ready

0011 0 Volts
0011 0] dBm AC

Amps

5 0011 0 502 5082
Override | Divider

External | Boost

Osc

Recall Error
Mode

6 0011 0

7 0011 0

8 0011 0 Storage Tape

Mode Mode

9 0011 X X X

High WARNING
Voltage

Ohms
Operate

External

Wideband

Keyboard

Storage
System
Enable

X Decoded binary number corresponding to the
Error Codes in Table 2-9.

NOTE
Only error codes 4, 5, 6, 8, and 9 appear in
character 1 of the Status Register Message.
Actions that prompt the remaining codes
clear themselves and therefore are transient.
If an IEEE Interface is installed all error
codes may be accessed using the SRQ line.

The High Voltage bit is set for a pro-
grammed voltage output above 20 Volts.

Only one function may be present at a time.

AC must be selected if dBm is present. Standby
present if Operate is not selected.

5002 Override and 50%2 Divider cannot be
selected at the same time. Internal sense
present if External Sense not selected.

External Oscillator and Wideband cannot
be selected at the same time.

Recall and Error Mode cannot be selected at
the same time.

Applicable only to models with a storage system
installed. Automatically zero for all other.

Bit 0 must be true before either Bit 1 or

Bit 2 can be enabled.

X Cursor position. Always 9 if Bit 1 of char-
acter 7 False. MSD digit position of Output
Display is 0, increasing to 7 at second digit
position of Central Display. In Error Mode
9 signifies off scale to left.
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2-205. Central Display Access Instruction “7”

2-206. Entry of the character “?” results in the
immediate response of a 54 digit scientific notation
number. The first digit will always be a 1 or 0 followed by
a decimal point, five digits, “E” for exponent, the
exponent sign, and the exponent digit. The sign of the
exponent is transmitted only when it is negative. The sign
for the number is transmitted only when itis relevant, i.e.,
it is not sent for AC amplitudes or frequencies.

2-207. The numeric message is followed by the
character “L” if the LIMIT indicator on the Front Panel
is illuminated. A character (Table 2-18) representing any
illuminated function indicator on the Central Display
follows the numeric portion of the message. When all data
has been transmitted the message concludes with a
Carriage Return and Line Feed.

Table 2-18. Status Message Function Codes
CHARACTER INDICATOR ILLUMINATED
L Limit
V — Volts
A — Amps
£ — Ohms
Hz — Hertz

dBm — Decibal Milliwatts
% ERROR
dB ERROR

O XN O I NP L

2-208. Only the data on the Central Display is
transmitted with the character “?”; however, the data can
be frequency from an AC operation, a percentage during
Error Mode operations or any data available on the
Central Display during Recall operations. Examples of
each of the above are given in the following paragraphs.

2-209. When the instrument is operating in the AC
Mode the frequency selected is displayed on the Central
Display. If this frequency was 400 Hz and the Central
Display was requested with the character “?”, the
response would be 0.40000E3H CR LF. A frequency of 10
kHz would be transmitted as 1.00000E4H CR LF. Any
other frequency would result in status message in the
same format.

2-210. Inthe Error Mode, the frequency for editing, the
percentage of error calculated, and the dB error
calculated can be transmitted in a status message when
they are present on the Central Display. If the message isa
percentage of error or dB figure and it exceeds the preset
tolerance limits so that the LIMIT indicator is
illuminated, the message ends with the character “L”.
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2-211. A frequency transmission is transmitted as
described above.

2-212. A percentage error is transmitted as shown on
the Central Display, i.e., a reading of 0.0031 would be
transmitted as 0.0031E0% CR LF.

2-213. Inthe Recall Mode, any data that can be recalled
to the Central Display can be transmitted in the status
message. This includes programmed values for volts,
amps, ohms, dBm, the voltage when dBm is programmed,
the tolerance limits and the entry limits, both voltage and
current.

2-214. Recalled programmed entry limits of +750V dc
would be transmitted as +0.75000E3VL CR LF.

2-215. An output of +150 pA dc recalled and
transmitted would be +1.50000E-04A CR LF.

2-216. Program Examples

2-217. The following paragraphs contain several
programming examples to aid the operator in using the
calibrator.

2-218. Use the following instructions to obtain the
output listed:

1. +6E-3A, N-In operate with an output of
+6mA dc.

2. 5VI1E3H, N-In operate with an output of 5V ac
at 1 kHz.

3. L+300VL-250V - Set the entry limits at
+1300V dc and -250V dc.

4. <T.019% - Sets the tolerance limit to £0.01%.

5. 1.5VXI1RI1, N-In operate with an output of
+1.5V dc and the instrument prepared for four-
terminal sensing with the 50 ohm divider
overridden.

6. GL+V?- Recall the positive voltage entry limit
and output it in a Central Display Access Word.

2-219. Some typical status register messages and their
decoded explanation are given in Table 2-19.



Table 2-19. Status Message Examples

5100 Series B

1. 004210019

2. 61410109

3. 001100275

No

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

1=0=0000= No errors

2 =0=0000 = None selected

3=4=0100 = Volts selected

4 =2=0010 = AC and Standby selected

5= 1=0001 = External Sensing selected

6 =0 = 0000 = None selected

7 = 0= 0000 = None selected

8 =1=0001 = Storage system enabled and Read Mode (default)

9=9=1001 = Error Mode not selected

1 =6 =0110 = Module missing (error code 6)
2 =1=0001 = High voltage dc programmed
3 =4 =0100 = Voltage selected

4 = 0=0000 = DC and standby selected

5= 1=0001 = External sensing selected

6 = 0 = 0000 = None selected

7 = 1=0001 = Keyboard Mode selected

8 = 0 = 0000 = Storage system not selected

9=9=1001 = Error Mode not selected

1=0=0000 = No errors

2 =0=0000 = None selected

3=1=0001= Ohms selected

4 = 1 =0001 = Operate selected

5= 0= 0000 = Internal sensing selected

6 = 0=0000 = None selected

7 =2=0010 = Error Mode selected

8=7=0111 = Storage system enabled, Store Mode & Tape Mode

9=5=0101 = Cursor on LSD of output display
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3-1. INTRODUCTION

3-2. The 5100 Series B Calibrators are a controllable
source of AC and DC voltage, AC and DC current,and a
set of precision resistors. The control of the voltage and
current magnitude is provided by an analog control
system. A Digital Controller responding to either Front
Panel or remote digital commands chooses the desired
output (i.e., AC volts, DC current, etc.), sets the desired
magnitude and operates the front panel displays.

3-3. Explanations at an instrument block diagram,
functional block diagram, and detailed circuit analysis
level are contained in the following paragraphs. The
functional block diagram section is divided according to
the function performed, i.e., DC voltage, AC current,
etc., followed by the Digital Controller System. the
detailed circuit analysis deals with the individual pcb
assemblies.

3-4. INSTRUMENT BLOCK DIAGRAM

13-5. The block diagram of the 5100 Series B in Figure
3-1 shows the major function of the instrument. An
explanation of the operation is given in these paragraphs
followed in subsequent paragraphs by an explanation and
block of each operating function within the instrument.

3-6. The Digital Controller receives all commands to
the calibrator via the Front Panel from an operator or
from a remote location by either the IEEE-488-1975
(Option -05) or RS-232-C (Option -06) Interface
Assembly. The Digital Controller in turn transmits digital
signals to a DAC (digital-to-analog converter), block A in
Figure 3-1, relays and FET switches in block B, relays and
FET switches in block C, and the Front Panel indicators
in block D. The commands received by the Digital
Controller are displayed thereon as well as Error
Messages in the event of an out-of-range or incorrect
command, and other status indications.

5100 Series B

Section 3

Theory of Operation

3-7. The analog control system senses the output
voltage or current, by using precision voltage dividers,
current shunts, and AC converter, as is appropriate,
block B, Figure 3-1, and presents the resulting DC voltage
to one input of a precision Integrator-Comparator, block
E.

3-8. The other input is supplied with a precision voltage
from the DAC, proportional to the desired vgltage or
current output of the calibrator. Any difference between
the two inputs is amplified by the Integrator-Comparator
to produce a controlling signal for the controllable
source. The Integrator-Comparator also provides the
phase and frequency compensation that establishes the
control-loop time response.

3-9. FUNCTIONAL BLOCK DIAGRAM

3-10. DC Voltage Less Than 20 Volts

3-11. There are three power amplifiers on the Power
Amplifier Assembly to provide the output voltage and
current levels needed at the output terminals in the DC
Voltage and other modes. The isolation circuitry in the
Current Modes is also contained on the assembly. Figure
3-2 is a simplified diagram for 0 to £19.9999V DC. The
High Frequency Amplifier, Al, drives the output high
terminal directly. The high sense terminal feeds this
voltage to the voltage ranging resistors and switches
where it is divided by two before being applied to the
Integrator-Comparator for comparison to a precision
voltage supplied by the DAC. The DAC is programmed
via the Digital Bus to produce one-half of the desired
calibrator output voltage with the desired polarity. When
there is a difference between the DAC voltage and that
from the voltage ranging, the integrator produces a
voltage, “Control”, that drives the input to Al so as to
correct the calibrator output.
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Figure 3-2. 2V dc to 19.9999V dc and 502 Override Inputs

3-12. Figure 3-3, illustrates the 2 volt, 200 millivolt, and
20 millivolt DC ranges, 0 to 1.99999V dc. The only
differences are the addition of the Millivolt Divider
between the Al output and the output high terminaland a
change in the voltage ranging connection to the top of the
Millivolt Divider. This gives better accuracy and lower
noise when calibrating meters at low voltages than using
the Integrator and DAC directly. It is possible to bypass
the Millivolt Divider if its 50 ohm output resistance
makes it undesirable in a particular application. The “500
DIVIDER OVERRIDE” function will hold the
calibrator in the 20V dc range even though low voltages
are called. Front panel lights indicate when the calibrator
output is from the Millivolt Divider or if it is in the
OVERRIDE mode.

3-13. AC Voltage

3-14. Anoscillator generates a fixed, low-distortion sine
wave for all AC outputs. It is a phase-shift oscillator
circuit that consists of two cascade integrators and an
inverter. The amplitude is held at approximately 1.2V rms

by a self-contained amplitude control system that is
independent of the 20V ac range. Note the differences for
the diagram in Figure 3-2. The Al is now supplied an AC
signal from the oscillator through a J-FET Q106. The
apparent resistance of Q106 is set by the Integrator output
voltage, “Control”. The voltage ranging now divides the
output by 10 and drives an AC Converter through an AC
Buffer before being applied to the Integrator. The AC
Buffer has unity gain and isolates the relatively low input
impedance of the AC Converter from the voltage ranging
circuit. The DAC output is now +2V for 20V ac output
and that its minimum voltage is 0.2V instead of zero as in
Figure 3-2. The AC Converter operates best at voltages
from 0.2 to 2.0 volts.

3-14a. The control or power amplifier circuit has two
basic functions. First, it is required to control the AC
voltage at TP4 at or between 2V and 19.9999V rms
depending on the output voltage selected. The second
function of the control circuit is to provide isolation
between F common and S common when AC current is
selected. This requirement is shown in Figure 3-6. In the
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AC current mode, F common is the power amplifier
output voltage, and S common is the power amplifier
common. The voltage between F common and S common
is the power amplifier output voltage.

3-14b. The amplitude control function is provided
primarily by the amplifier composed of Q104, QI105,
U111, and Q106. This amplifier functions as a variable
gain amplifier whose gain is controlled by the channel
resistance of Q106. With 1.2V rms at P81-37, the voltage
at the output of Ull1l varies between .3 and 3V rms
depending on the channel resistance of Q106. The channel
resistance of Q106 depends upon the output voltage
selected. The amplifier composed of Ul14-1, -2, and -3
serves as a gain-determining and level-shift network
between the control voltage at P81-17 and the gate. of
Q106. As the control voltage varies from 0 to 10 volts dc,
the gate voltage of Q106 varies from approximately -6
volts to 0 volts dc. The voltage channel resistance varies at
the gate of Q106 and thereby the voltage gain of the
variable gain amplifier controls the output voltage.

3-14c. U112 and U113 serve to provide the F common
and S common isolation required when the AC current
mode is selected. U113 is composed of four FET switches.
The FET switches are on and off in pairs. (When one pair
of the FET switches are on, the other pair is off.) Thereis a
relatively short time when no switches are on. U113
operates first by turning on two switches and charging
C33 to the control voltage at U101-1. During this time,
one end of C33 is connected to F common. Next, the first
pair of switches opens and the other pair closes. During
this time, the voltage across C33 is transferred across C34.

NOTE
C34 is connected to S common. Therefore, the
isolation required in AC current mode is
provided by two off FET switches.

3-14d. Ul12is a 1 kHz multivibrator. The duty cycle of
the multivibrator is very close to 50%. The output of U112
controls the state of conductance of the FET switches in
Ul13.

3-15. Figure 3-4 also shows the transformer, T2, that is
used to obtain 20 to 110V from 1 kHz to the specified
maximum frequency of 20 kHz for this range. The voltage
ranging now divides by 100.

3-16. For AC voltages below 2V, the output from the
Al is reduced by the Millivolt Divider in the same manner
as for lower DC volts, Figure 3-3. The AC Buffer is
connected to the 2V tap on the Millivolt Divider instead
of to the top end as is done in the case of DC volts.

3-17. AC and DC Voltage, 20 Volts & Higher

3-18. The block diagram for AC and DC voltages of
20V through 1100V and below 1 kHz is in Figure 3-5. The
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High Frequency Amplifier, A1, drives a higher power
amplifier, A2, (Low Frequency Amplifier) which in turn
drives step-up transformer, T1. The High Frequency
Amplifier receives a controlled input from the oscillator
through Q106, as described above. The integrator, DAC,
etc., have been omitted because they are connected in the
same way as shown in Figure 3-4. The connections shown
in Figure 3-5, are for the 20 to 250V ac output. Amplifier
A2 supplies approximately 2.8 to 35V ac to a tap on the
primary of T1, the low frequency output transformer. For
an output of 20 to 1100V dc, rectifiers and active filters are
switched in between the transformer and the output
terminals. Also, the oscillator is set to 1 kHz and its
waveform is modified to minimize the peak currents that
A2 must supply to the transformer, TI.

3-19. AC Current Under 200 mA

3-20. Figure 3-6is the block diagram illustrating the AC
Current Mode below 200 mA. The current ranging
resistors (current shunts) are switched for each 10 to 1
change in output current magnitude. This maintains an
input voltage between 0.2 and 2 volts to the AC Buffer as
in the AC Voltage Mode described above. Notice an
important difference. In AC volts, Figure 3-4, the common
forthe DAC, AC Buffer, etc., V F, was connected to LO
sense and output LO which is the common for Al,
oscillator, etc. In the AC Current Mode, the ¢ F
common is connected to the A2 end of the current
ranging. It is a “floating” ground. All circuits including
power supplies, that are connected to this common are
floating and shielded. A transformer and optical-isolators
in the DAC transfer Digital Bus signals to the ¥
common. J-FET Q106 isolates the output of the inte-
grator, “Control”, from the input of Al. Without this
isolation, the input to A1 would vary, not only with the
“Control”, but also with the calibrator output voltage
(compliance voltage).

3-21. There is an additional amplifier used in the
Current Modes: the Current-Guard Driver. It is a non-
inverting, unity gain operation amplifier that drives the I-
Guard terminal on the panel and shields placed around
the current ranging resistors. In this way, stray capacity
for output high to ouput low (common ground *+ 1and

< 2)is isolated and driven by the I-Guard Driver. If it
were not, the capacity would be driven by A2 with the
resulting current flowing through the current ranging
resistors. Since this is in addition to the actual calibrator
output current, it would cause an error, especially at the
higher frequencies and lower currents. The I-Guard
terminal permits the user to extend this guard to enclose
the lead from the output high terminal to the meter under
test. The operation above 200 mA is explained in the
following paragraph.
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