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LIMITED WARRANTY

The JOHN FLUKE MFG. GO, ING., warrants each instrument it manufactures to be free from defects in material and workmanshlpunder
normal use and service for the period of one year from date of purchase. This warranty extends only 1o the original purchaser. This
warranty shall not apply to fuses, disposable batteries {rechargeable type batteries are warranted for 90 days}, or any product or parts
whiGh have been subject to misuse, neglect, accident or abnorimal conditions of operations.

in the event of tailure of a product covered by this wamranty. John Fluke Mig. Co., tnc., will repair and calibrate an instrument returned to
an authorized Service Facility within one year of the original purchase; provided the warrantor's examination discioses 1o its satisfaction
that the product was defective. The warrantor may, al its option. replace the product in lieu of repair. With regard to any instrument
retfurnad within one year of the original purchase, said repairs or replacement witl be made without charge. If the fault has been caused by
misuse, neglect, accident or abnormai conditions of eperations, repairs will be bitied at a nominal cost. It SUch 0ase, an estimate wili be
submitted before work is started, if requested.

ANY IMPLIED WARBANTIES OF MERCHANTABH ITY OR FITNESS SHALL BE LIMITED TC A PERIOD OF
TWELVE MONTHS FROM THE DATE OF PURCHASE. THE FOREGOING WARRANTY 15 IN LIEU OF ALL
OTHER WARRBANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR
USE. JOHN FLUKE MFG. GO, ING. SHALL NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, WHETHER IN CONTRACT, TORT OR OTHERWISE,

NOTE: Boms states do not aliow Hmitations on how long an implied warranty lasts, or the exclusion or limitation
of incidental or consequential damages, so the above limitations or exclusion may not apply 1o you. This
warranty gives you specific fegal rights, and you may alsc have other rights which vary from state to state.

if any tault develeps, the following steps should be taken:

1. Notily the doha Fluke Mig, G, In¢. or nearsst Service facility, giving full details of the difficulty, and include tha Mode! number,
type numbser, and serial number. On recelpt of this information, service data or shipping instructions will be forwarded 10 you.

2. On receipt of the shipping instructions, forward the instrumen, transportation prepaid. Repairs will be mada at the Service
Faciity and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of John Fluke Mfg, Co., Inc., instruments should be made via Unlted Parcel Service or "Best Way *" prepaid. The instrument
shouid be shipped in the origimat packing earton or i it is net available, use any suitable container that is rigic and of adequate size. H a
substitute container is used, the instrument should be wrapped in paper and surrounded with at least four inches of excelsior or similar
shock-absorbing material

CLAIM FOR DAMAGE IN SHIPMENT TQ ORIGINAL PURCHASER

The instriment should be thoroughly inspected immediately upon ariginal delivery to purchaser. Al materiat in the container should be
checked against the enclosed packing list. The manufacturer will not be responsible for shortages against the packing sheat uniess
notified immediately 11 the instrument is damaged in any way,  claim should be filed with the carrier immediately. {To obiain a quotation
to repair shipment damage, contact the nearest Fluke Technical Center.) Final claim and negotiations with the carrier mustbe completed
by the customer.

The John Fluke Mig. Go., inc. will be happy to answer ail application or use auestions, which will enhance your use of this instrument.
Please address your requests or correspondsence lor JOMN FLUKE MFG. CO., NG, P.O. Box 43210, MOUNTLAKE TERRAGE,
WASHINGTON 88043, Atien: Sales Dept. For European Customers: FLUKE (Nederland) B.Y., Zevenheuvelenweg 53, Tilburg, The
Netherlands.

* For Eurppean customers, Alr Freight prepaid.

dJohn Fluke Mfg. Co., Inc. ® P.0. Box 43210 s Mountiake Terrace, Washington 98043

Rev. 12/77
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1-1.  INTRODUCTION

1-2. The microprocessor controlled 3160 Series
Calibrator outputs are programmable from the front
panel or through an optional remote interface, througha
wide ranpge of DC veoltages and curreat; AC veltages,
current and dBmy; and resistance, Connections on the
froat panel include terminals for output, sense, voltage
guard and current guard. A chassis binding post is avail-
able on the rear panel. Available on the front panel is a
dedicated BNC output connector for use with the Wide-
band Option -03 whick extends the frequency range of
the instrument. The connector is installed in all instru-
ments, allowing addition of the option at some later
date, if desired.

1-3. The outpur can be modified vsing the From
Panel Error Mode controls or through an optional re-
mote interface. This allows the operator, n all outputs
except frequency, to modify the output and read the
deviation from the base in percentage or digits o the
front panei or the remote device. Frequency can be modi-
fied 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 mode! is the 3100A which has all the features
listed above. The Model 5101 A has all the features of the
5100A 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 througha
predetermined sequence. The 3102A v electronically
identical to the 5100A with the addition of an environ-
mental element-resistant fiberglass case plus all position
relays for operation at any angle. This permits safer and
casier transport plus the ability to operate in any posi-
$105,

5100 Series

Section 1

Introduction & Specifications

1-5. Data (Paragraphs, Tables or Figures) pertaining
to only a portion of the series, and not the entire series,
arc marked by foliowing the iitle of the applicable item
with a descriptive notation enclosed in parentheses,
Instruments containing a storage memory and tape
system, e.g., S10TA, are identified by the notation (Stor-
age Only). Those with the element resistant case, e.g.,
S102A, are identified by the notation (Fiberglass Case
Only).

1-6. BASIC CALIBRATOR

1-7. Series Common Fealures

1-8. All models of the Calibrator can provide de volt-
age outpuis from 0O to 1100 volts on six ranges with
resolutions ranging from 0.1 microvelts to 10 millivolts.
Direct current outputs are available from 10 microamps
to 2 amps on five ranges with resolution between I nanc-
amp and 10 microamps.

1-9. AC voltage outputs between I millivolt and
110G volts are available at 400 hertz. The maximum
voltage available varies with the frequency around the
400 hertz base, reaching a 20 volt maximum between 20
and 3G 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,

1-10.  Resistance outputs at the cardinal values from
I ohm to 10 Megohm are available. The outputs from
I chm to 1G kilohm have a four terminal measurement
capabitity. The 130 kilohm, ! Megohm and 10 Megohm
outputs use two terminal measurements with the OUT-
PUT Hi and SENSE Hi, and the OUTPUT LO and
SENSE LO terminals, respectively, connected internally.

1-1
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1-1l.  Medification of the output to measure the devia-
deviation In a percent of error figure is displayed for
cach change of the output from the base. The frequency
may be altered for AC outputs to cover a range of fre-
quencies; however, there is no percent of srrer display.
The modifications can be programmed from either the
Front Panel or a Remote Source,

1-12., Siorage Sysiem Models

1-13.  The storage system consists of a storage memory
and 2 mini-cassette tape system. The storage memory
holds up to 61 separate {ixed length insiructions, Any
field not filled when an instruction is created is filled with
the default condition; Le., sither the aliowable maxinnim
or minimurm, as is applicable. Data stored in the memory
to form a test program for an instrument, or insiruments,
may be read out as desired or transferred, through the use
of the integral tape system, to a tape for a permanent
record. The storage memory may be loaded from a pre-
recorded tape through the tape system (o perform a
standard calibration procedure. A program must be
foaded 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
cquipped with an optional Remote Interface and an ex-
ternal printer,

1-14. Element Resistive Models

i-15.  The enviropmental element-resistive case is a
fibergluss 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
clements when the case is closed. The covers must be
removed 10 operate the system. The enly change in inter-
nal 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,

1-16. OPTIONS

"1.17. Analog Oplions

{-18,  The Wideband Option (03} allows cutputs of
300 @V {-57.5 dBim) 10 3.1623V sms {423 dBix) at fre-
quencies from 10 Hz to 10 MHz into 2 load impedance of
50 ohms. The output impedance is 50 chms and 50 ohm
coaxial cable should be used to transfer the output signal.

1-15. imterface Options

1-20.  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
instrznent o a system using a R8232 interface. Only one
of the interface options can be installed at a time; how-
ever, they are sasily exchanged with a minimum of opera-
tor training and time,

1-21. SPECIFICATIONS
1-22. Summarized Specifications

1-23. Table 1-1 summarizes the 5100 Series accuracy
specifications when they aze used in a typical meter cali-
bration service. The tolerances in the table are valid
provided the ambient temperature is between 20 degrees
and ) degrees Celsius, the relative humidity is less than
85% and the input line voltage 1s within 10% of nominal.
[ addition, they are applica®le only when the instrament
being calibrated is an analog voltmeter with more than
000 obms/ volt sensitivities, a TVM or DV M with great-
er than 1 Megohm input impedance or analog or digital
ammeter with less than 1 voit total veltage drop.

1-24. Complete Specifications

1-25.  The complete specifications for the 3100 Series
Calibrators are listed in Tables I-2through 1-7, with each
table covering a specific portion of the specifications.
Refer to Table I-2 for detailed listings on DC Volts;
Table §-3 for AC Volts; Table 14 for Current, both direct
and alternating; Table 1-3 for Resistance; Table -6 for
the Wideband Option -03; and Tabie 1-7 for the General
Specifications, including environmental information.



5100 Series

Tabte 1-1. Summarized Specification
ACCURACY
+/- (% OF OUTPUT -+
PROGRAMMED QUTPUT RANGE % OF RANGE + FLOOR)
BC Voitage All 005 + 001 + 5V
AC Voltage 400 Hz (Al ranges)

Direct Current
Alternating Current

Resistance

5G Hz - 1 KMz {Uip to 250V)
1 kMz - 10 kMz {Up to 110V}

10 kHz - 26 kMz {Up to 110V}
20 kHz - 50 kHz (Up to 12.9999V)

All
80 Hz - 1 kHz (All ranges)

Four terminel
1 chm
10 chm
100 ohm, 1 kitohm, 10 kilohm

Two terminal
100 kilohm
1 Megohm
10 Megohm

02%
O1%
.005%

1%
5%

05 4 005 + B0 uy

08 + 008 + B0 4V

025 + 0028 + 01 pA

07 .01 + 2 pA

005%
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Tabla 1-2. DC Volts Specifications

DC Volts
Ripple and Noise
{10 Mz to 3 kMz) Accuracy
Maximum No Load to Maximum (6 months)
Range Hesolution Current Rated Load {20°C to 30°C)
+{200V to 1100V} W my 6 mA/400 pF max <0.05% of setting rms
<0.05% of setting rms
{open to 20k 1) +10.005% of
{20V to 1899.999V) 1my 18 mA/400 pF max <B.1% of selting rms sotting 1 0:601% of
{20k £ 10 max rated load) range +5 u¥)
£{2V to 12.9998V) 100 wV 25 mA/000 PF max  <0.02% of setting +50 11V rms
+60.2V 1o 1.89899V) 10 LV <0.01% of setting +25 pV rms
Limited by 500
+{20 mV {0 199,598 mV) T uv output rasistance <0.01% of setting +25 uV rms
40 to 12,9989 mV} Qtuv <0.01% of setting +25 uV rms
+ 1. .
{0 to 1.99999V) 106 ¢V 26 mA/1000 pF max  <0.02% of setting +50 gV rms

B0LY OVERRIDE

Temperature Coefficlent

Above 30°C and Below 20°C add to accuracy lmits
£(5 ppm of setting+1 ppm of range+1 uVy/°C. 200V 1o
1100V range add &(5 ppm of setting+2 ppm.of range)/* C.

Aemote Sensing

Four wire remote sensing is avallable from 2V to 1100V
and below 2V in 5000 DIVIDER OVERRIDE mode. The
thiee lowest ranges are normally internal sensed, Internal
sense connections are made automatically inside the box.

Transient Recovery Time o

2 Ssconds to settle within 50 ppm of final value following
any change in output voltage or current for ail renges
except 20 to 188988V, 20k ) to 2k {} [oad 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 shori term
stability is {10 ppm of setting~+2 ppm of range+3 uV)
except above 500V which is 25 ppm of setting.

Load Regulation

EXTERNAL SENSE. 2V to 1100V110 ppm no load toful
rated load. Same for OV to 1.89999V using 500 DIVIDER
OVEARIDE.

INTERNAL SENSE: Same as external except max fuil
toad is 400 Q.

Overcurrent Protection

On all ranges current is limited to prevent damage due to
an overtoad or short circuit at culput terminals. The
operator is alerted by a flashing "O.L." on the central
display. After approximately 2 seconds the cafibrator
goes o standby.,

Guard
The DC voitage section is guarded and a front panet ter-
minal is provided labeted “V GUARD".
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Tabkie 1-3. AC Voles Specifications

AC Voits
Ampiitude
_ Agcuracy Totadl Harmonic
Maximum {6 months} Digtortion
Renge * Resolution Current Frequency (20°C to 39°C) and Moise
8 mA/400 pF {1mV to 1100V) 50 Hz to 10 khz Bandwidth of 10 Hz to
200V to 1100V 10 mv max 400 Hz +(0.05% of 200 kiiz. Distortion, line
10 MA/AGO pF {1mV 10 250V) ¢ setting+0.005% interference + noise
20V to 199.9%9Y 1my max 50 Hz 1o 1 kMz of range+50 4V mcluding random spikes
25 mAM008 {1 mVic T10V) {20V and Higher)
2V to 189999V 160 wv 1000 pF max 50 Hz to 20 kiiz  »H0kHzlo50kHz 50 Mz to 10 kHz: ((.08%
2 kSH1000 pF (Below 20v) .a:(O:OB% of of output) rms
0.2V to 1.98900V 16 u¥ max 50 Hz to 50 kHz S?ttmg +0 238"@ {Below 20V)
. : orrangedt w5 M2 to 10 kHz: (0 05%
. . Accuracy = 3% i 2:{0.05%
20 mV 0 198.999 mV 1 uV 25 mA trom Resolution 1 M3D Of QUIPUL-H10 V) rms
500 #s
source 10 kHz to 50 kHz: {0.08%
1my?10199888my 01wV resistance

of output+20 4V rms

{1) Can be set in dBrm. § dBm = 1 mW across 60082 - 7r48Y
{2) 10% Lower voltage svailable using the Edit control

Temperature Coetficient

(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 arg made automatically inside the box.

Transient Recovery Time

2 Seconds to setile within 100 ppm for amplitude and
within 0.3% for frequency following any change in output
voltage, current or frequency. Switching between two
nighast ranges requires 2.2 seconds,

Short Term Stability {106 Minutes)
At any fixed temperature from 0° € to 50°C the short term
stability is +(0.01% of range+16 uV).

DISCRETE FREQUENCIES AVAILABLE

{31 5.2% Higher voitage avsilable using the Bdi control

Load Regulation

EXTERNAL SENSE: 0.2V t0 1100V £ 200 ppm no load
to full rated load.

INTERNAL SENSE: Same as external except voltages
less than 0.2V have a load regulation expressed as an
output impedance of 500

The above ioad reguiations are met with reactive ioads
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 cireuit at cutput terminals. The oper-
ator is alerted by a fiashing "O.L." on the central display.
After approximately 2 seconds the calibrator goes {o
standby.

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

In Hz 5¢ £0 70 B0 90 166 200 300 400 500 600 700 800 956G
250V 1o 1100V ]

110V 1o 250V 2 [ L} ® L] L] ] 3 ® & S & * ®
20V to 110V L -] L] & [ L] @ * o @ ¢ @ ® ®
1 mV to 20V L] o L] @ L L] L3 & @ L] & L] L] 3
in xHz 1 2 3 4 5 & 7 8 8 1 20 30 40 50
110V 1o 250V @

20V 1o 110V ® ® ® ° ® L] 2 ° @ L ®

1 my to 20V ] L] e L & L] ® L] ] L3 L] @ ® L)
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Tabte 1.4. Current Specifications

BC Current
Acturacy
Comgpliance {6 months)
Range flesolution Yoltage {20°C to 3¢°C} Ripple and Noise
£{0.2A 1o 1.99990A) 10 uA Oto 2.1V min H{0.026% of serting+0.0025%  {0.05% of output
+{20 mA 1o 199.999 mA) 1 A 0 to 10V min of range+0.01 pA) +0.07 gA) rms
+(2 mA to 18.9899 mA) 100 nA 010 10V min ; R - Measured with a band-
s vol =1V
£{0.2 mA 1o 199999 mA} 10 nA 9 10 10V min 22:5&%2;: ;f{:i‘%ﬁ;wn width of 10 Hz 1o 10 KMz
E{10 pA' to 198.999 A} 1 nA 4 to 10V min ’ = including random spikes
{1} 10% lower current available using the Edit Contral.
Temperature Coeflicienl l.oad Regulation
(Above 30°C and Below 20°) +20 ppm/volt for a change in the output voltage from
The accuracy limits increase by £{10 ppm of setting 1 volt to maximum rated compliance voltage.

+ 2 ppm of rangey/°C
Overvoltage Protection

Transient Recovery Time On all ranges voitage is imited to not more than 2V great-
1 Sesond to settie to within 0.01% of tinal value folowing er than maximum rated compliance voltage due to an
any change in current or compliance voltage, open ciroult condition, The operatar is alerted by a flash-

ing "O.L." on the central display. After approximately 2
Short Term Stability (10 Minutes) seconds the calibrator goes to standby.

At any fixed temperature from 0°C %o 5¢°C the short

term stability is ({50 ppm of setting + 5 ppm of range Guard o

+ 0.002 geA). The DC current section is guarded and a front panel
terminal labeled "1 GUARD" is provided.

AC Current
Accuracy Total Harmonic
Compiiance {6 months} Bistortion
Range Resolution  Yoltage {20°C to 30°C} Frequency and Noise
0.2A tc 1.99999A 10 uA 01o 1.4V rms min 2{0.07% of selting 50 Hz 1o 1 kMz  Distortion, fine
20 mA 1o 199.999 mA 1 A 0107V rms min 7004k 0T range Accuracy: £a% ToIfeNcs
T +.naise inctudin
2mAto 199999 mA  100nA  Oio 7V rms min HA) A e
0.2 mA 10 199999 mA 10 nA 0 to 7V rms Oomaliance voltage: 680 40" ?
& mA o 1 ° TR iy rms add 0.005% 0 MSD {0.05% of output
10 pA * 10 199.889 A 1 nA 010 7V rms min of setting/voll +2 uA) Tms
{1} 10% lower current availahle using the Edit Control
Temperature Cosfficient Load Regulation
(Above 30°C and Below 20°C) £50 ppm/voltfor achange in the outputvoltage from 1V to
CURRENT: Agcuracy limits increase by £(25 ppm of maximum rated compliance voltage. Load regulation is
sefting+1¢ ppm of ranga)}/°C. met with reactive loads with power factors between 0.9
FREQUENCY: Accuracy limits increase by 20.1%/°C. and 1.0
Transient Recovery Time Overvoltage Protection
4 Seconds to settie within 0.02% for current and within On ali ranges voltage s limited to not more than 2V peak
0.3% for frequency following any change in output cur- greater than maximum rated compliance voltage due to
rent, vollage or frequency. an open circuil condition, The operator is aleftsd by &
. flashing "O.L." on the central display. Afler approximately
Short Term Stability (10 Minutes) : 2 ssgonds the calibrator goes to standby.
At any fixed temperature from 0° € to 50° C the shortierm
stability is £{0.014% of setting +0.002% of range+0.4 A} Guard

The AC current section is guarded and a front panet ter-
minal labeied | GUARD" is provided.
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Table 1-5. Resistance Speciigations

O Resistance
Accuracy Temperature Coefficient
Power Maximum  Peak (6 months) > 30°C and < 20°C FPower
Hange Dissipation Current Vollage (20°C fo 30°C)  Accuracy Limits Increase By  Coefficient
0 W 1A W 6.02% 10 ppmi°C 0.1 ppma/mw
35:9] 1w 300 mA v 0.01% 10 ppm/*C 0.3 pprm/mW
000 1w 100 mA 10V 0.005% S ppm/oC 0.3 pprs/mW
1 k(Y W 30 mA 30V .005% 5 ppm/eC 2.3 ppm/imw
H) %62 w 10 m/A 100V 0.065% 5 ppmitC 0.3 ppm/mW
00 kO W 3 mA 300y $.005% S ppm/°C 0.3 ppm/mw
1 MO 100 mw 6.3 mA 300V C.01% 5 ppm/® G 0.2 ppm/mwW
" o
VML 10 mW D83 mA 300V 0.05% 10 ppm/°C Uz 10 40°C 0.02 ppmimw

50 ppm/°C above 40°C

Two or Four Terminal Ohms Below 100 k2
The maximum residual resistance that can be compensa-
ted tor using the cal 10 tunction is 4.9998801

Table 1-6. Widekand Optiots —93 Specifications

Wideband Option —83

Amplitude Accuracy ai 1 kHz
Terminated in 5002
{6 months 20°C to 30°C)

Freguency vs. Amphiude
Flainess Terminated with
56{7 and 1 Ft ¢! RG58/AU

Range
Voits

Range
Approx dBm’

1V to 3.1823V +13 to +23 ${0.25% of seiting+0.25% of range) 10 Hz to 30 Hz +0.3%

© 0.31824V to 0.99885V +340 +13 +{0.30% of setting+0.25% of range) =30 Hz to t MHz, 1+0.25%
0.1V to 0.31623V -7 1 +3 +{0.75% of setting+0.25% of range} =1 MH2 o § MHz:
31.624 mV 1o 98.993 mV ~17 to -7 +{1.00% of setting+0.25% of range) +0.25% above 1 mV
10 mV to 31.623 mv 27 to -17 1{1.25% of setting+0.25% of range) £0.6% at 1 mV and lower
3.1624 mV to $.8998 mV ~37 to 27 F(150% of setting+0.25% of range} > 5 MHz to 10 MHz: 1£0.6%
1 mV o 31623 my -47 to -37 H(1.75% of setling+0.25% of range)} Frequency Resohution:l MSD
300 gV to 0.99299 mv -57.5 10 47 =(2.00% ot setiing-+0.25% of range} Frequency Accuracy: 3%

{110 dBm = mW scross 5081 = 0.22361V,

Temperature Coefficient

{Above 30°C and Below 20°C)

AMPLITUBE: Accuracy limits increase by 0.1 tirnes the
accuracies listed in the ampiifude accuracy column/°C.
FREQUENCY: Accuracy limits increase by 0.25%/°C.

Transient Recovery Time

2 Seconds to seltle within 500 ppm for amptitude and
within 0.3% for frequency following any change in voli-
age, current or frequency.

$100A/5101A WIDEBAND FREQUENCY RESPONSE
T mV¥ AND BELOW

sz 40 - a4
<
SPEC LIMIT \E l
NGB oy
2%% B 26
TIPICAL
A e N
-2z ¢t 2%
~.028 4B
i
-.052 46 b o L ..6%
BHe  106Hz  TRHr  10XHE  S00KHz 1 MHr 10 BMHe

Harmaonics
-40 dB or lower relative to lundamental for each fre-
quancy except -32 dB above 5 Mz,

Spuricus Outputs
~30 d8 or lower relative to lundamental for each fre-
quency.

Overload Protection

A short circuit on the wideband output will not damage
the calibrator. Normal operation is restored upon re-
moval.
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TFzahle 1-7. Genera Spacifications

Stability/Environmental
All specitications have been stated with the follow-
ing conditions:

Time: Six months

Temp: 25°C £5°C

AM.: < 85%

Temperature Range
5100A/5161A: Operating 0°C to +50°C
Non Operating ~-20°C to +65°C
5101A wiape: Operating +10°C to +40°C
nNon Opsrating +4°C to +50°C

Humidity Range
0°C to 35°C:  85% RH (Non-Condensing)
35°C to 40°C: 70% BH
406°C to 50°C: 50% RH

Shock and Vibraticn
Mests requirements of MIL-T-28800 for class &
style E eguipment,

Ogperating Power

{100V to 240V 1£10%: 50 - 60 Hz)
5100A: 200 VA Fully Loaded
S5101A: 220 VA Fully Loaded

Warmup
30 Minutes to rated accuracy

Dimensions
2228 omH x 4318 em L x 8033 cm W
(BI75InHx17.000n L x 23.75 In W)

Weight
5100A; 24.9 kg (55 ibs} basic
29,5 xgm (65 Ibs) fully loaded
5101A: 27.3 kgm {B0 ibs) basic
31.8 kgm (70 lbs) fulty loaded
5102A: 30.5 kgm (67 ibs) basic
35.0 kgm (77 Ihs) fully loaded




2-1. INTRODUCTION

2-2. This section contains information regarding
installation and operation of the Model 5100 Series
Calibrators. It is recommended the contents of this
section be read and understood before any attempt is
made to operate the instrument. Shonid any difficulties
arise during operation, contact your nearest John Fluke
Sales Representative, or the Joha Fluke Mfg. Co., 2.0
Box 43210, Mountlake Terrace, WA 98043; telephone
(206) T74-221 1. A list of sales representatives is focated In
Sectior 7 of the Instruction Manaual,

2-3. SHIPPING INFORMATION

2-4. The instrument is packed and shipped ina foam-
packed cardboard carton. If reshipment is required use
the original container or request a new container fromthe
John Fioke Mig. Co., Inc. Please include the instrument
Model number with your request.

2-5. OPTIONS AND ACCESEORIES

2-6. Listed in Table 2-1 are the options and accesor-
ies available for the 5100 Series Calibrators. A detailed
deseription of each is included in Section é of the Inst-
ruction Manual.

2-7, INSTALLATION

2-8. The 5100 instruments are designed for hench-top
use {all) or for installation in a standard #9-inch
cquipment rack {5100A and 3101A) using the optional
accessory rack mounting kit If desired, accessory chassis
siides may be instalied to facilitate access to the rack-
installed equipment. information on the installation of
rack mounting accessories is given in Section 6 of the
Instruction Manual.

E100 Series

Section 2

Operating Instructions

Table 2-1. Options angd Accessories

Option or .
Model No. Titte
Option ~03 Wideband {10 Hz to 10 MHz}
Option ~05 |EEE -488-1975 Standard
Interface
Option ~06 Bit Serial Asynchronous Inter-
face (RS232)

S100A-7003K | Transit Case

S100A-7005K | Extender Accessory Kit
MHS-7190K Static Controlier

MO8-205-600 | Rack Mounting Kit

MO0 -280-810 | Chassis Slides

Y8601 1 Meter EEE Cable

Y8002 2 Meter |IEEE Cable

Y8063 4 Meter IEEE Cable

YBOO5™ |EEE Printer

Y8006”" R5232 Printer

Yaoc? 8-Pack of Minicassettes for Stor-

age System Instruments

¥The printing function requires instaflation of the
applicable interface and cable (IEEE or RS232)
addition fo the printer applicable for the (ype of inter-
face in use, and Is applicable to srorage models only.

2-9, OPERATIMG FEATURES
2-10. Front Panel Controis

2-it. The 5100 Series Front Panels are divided into
nise 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,
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Table 2-2. Front Panel Display and Controis

1. Power Controls the application and removal of input power,

2. Cata Entry This portion of the Keyboard allows the operator to enter the
data desired into the input registers for display, and vpon com-
pletion place the data into memory.

3. Control Selects the operational status and mods.

4. Wideband Qutput {10 Hz—10 MHz} ODutout terminal for the wideband frequency option.
option. Operational enly with Option —03 instalfed,

5. Main Output {DC, 50 Hz—Bb0 kHzj Sense controls and output terminals for
the main output,

6. Output Display Displays the output value and function.
7. Central Display Displays the datz entered from the data entry section, the error n

a percentage figure, the error in dB’s, the output frequency whan
an AT output is sefected and the limits, when recalied,

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

9. Storage System When enabled, operates the instrument from a stored program. The
{Storage Only) program may be entered manually or from g previously recorded tape,
read by the integral tape system.

212, The first eight groupings are identical in opera- pushbutton switches that illuminate the applicable

tion and positioning for ali models in the series. The ninth indicator to show the selected mode. To change from

grouping, the Storage System, is present only in the STDBY to OPR depress the switch and the OPR

Modet 5101 A and any material dealing with it is peculiar indicator will illuminate and the STDBY indwator

te the S101A only. extinguish. To retam to STDRY depress the switch again
and the condition will reverse, i.e., the OPR indicator

2-13.  POWER extinguish and the STDBY indicator #lusinate. The
LOCAL/REM pushbutton switch operates in the same

2-14,  The Power (roup consists of the POWER manner.

switch. The switch is in to apply line power to the

instrument and out 10 refmove power. 2-1%.  WIDEBAND OUTPUT

2-15.  DATA ENTRY 2-20.  When the Wideband -03 Option is installed and

; . selectid, the vutputis presentat the BNC typeconnector

16, Indwidual items or groupings on the Data Entry with an cutput impedance of 536 ohms. The maximum

keyboard are explained in Figure 2-2 and Table 2-3. In output i3 3.1623 Volts rms {+ 23 dBm) into 3G chms.
addition, a voltage {V), dBm entry, WIDEBAND or

EXT OSC selection will fock the keyboard from further 2-21. MAIN OUTPUT

entries until either the ENTER, RECALL or CLEAR

switch is depressed, If either “Err3” or “Err4” result when 2-22.  An explanation of the terminals, controls and
HENTER is depressed, the original entry is not changed indicators are given in Figure 2-3 (Page 2.6} and Table
and the KEYBOARD indicator remains illuminated. 24 (Page 2.7},

217, CONTROL 2-23.  OUTPUT DISPLAY

2-18. Switches  in the Control Group select the 224, An explanation of the Qutput Display and

Operating mode (OPR/STDBY) and Controlling device indicators is given in Figure 2-4 (Page 2-6) and Table
(EOCAL;REM). Both switches are push-push toggle 2.5 {Page 2-7). .

U 2-3
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Figure 2-2. Data Entry Group

2225, CENTRAL DISPLAY

2-26.  An explanation of theé Central Display and
indicators is given in Figure 2-5 and Table 2-6 (Page 2-8}.
2-27.  ERROR MODE

2-28. Anexplanation of the Error Mode Controls and
indicator are given in Figure 2-6 and Table 2-7 (Page 2-9}.
The use of any control automatically places the instru-

-nent -inc-the -Error-Mode-if -it~has - not-been selected

previpusly,

2-29.  STORAGE SYSTEM (Storage Only)

2-30. © An explanation of the Storage System Controis
indicators are given in Figure 2-7 and Table 2-8 {Page
2-10).

2-31. Rear Panel

2-32. . The 5100 Series Rear Panel is shown and ex-
plained in Figure 2-8 (Page 2-12) and Table 2-9 (Page
2-13) respectively.

2-33. Error Messages
2-34. The Central Display and the optional interface
output device will indicate an ervor by displaying an error

24

code, The codes and errors causing them are shown in
Table 2-10 {Page 2-13},

2-35. List (Storage Only)

2-36.  The LIST switch in thestorage Group aHows the
Operator to print 2 hard copy of a stored program or a

test in progress, pravided 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 outputa listing of
the stored program. The printed output starts with the
sclected program step and continues to the end of the
stored program. The output includes the step number;
the output (programmed, nominal and full scale as modi-
fied by the Error Mode and/ or Fractional Scale Opera-
tions); tolerance and entry limits; and the status, to
include Standby/Operate, Sensing, External position of
the Error Mode Digit. The placement of this data in the
orint forimat is shown in Figure 2-9 (Page 2-14). Entering
any command duoring a list operation terminates the
listing. During a program Hst the instrument automati-
cally goes to standby.
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Table 2-3. Data Entry Group

1. Polarity Depress the appiicable keyswitch {+ or --J for the desired polarity with any DC Volts or Amps
entry, If an entry is not mads positive polarity is assumad, if the DC mode is sefected.

2. Numerical Degprass the applicable keyswitch to enter the numerical data desired. Characters available are 0
through 8, the decimal point (.} and the slash [/} used for ratic. Data & entered by depressing
the keys in sequence, beginning with the most significant digit, Restrictions are placed on the
rumerical entrigs Yor frequency and resistance. Gnly the first digit (the MSD} is variable with a
frequency entry. Resistance [s variable only in decades from 1 ohm through 10 megohms.

3. Multiplier Select the multiplier for the numerical data entered. Available are u {16°%), m (107}, k (163}
and M {10%). No entry assumes a value of units {10%).

4,  Function Daesignates the function of the numerical data entered. Depress “V"’ to sefect Volts, A’ for
Araps, 02" for Ohms, “Hz” for Freguency, "dBm” for decibels milliwett and "%'" for percen-
tage. Once Volts, Amps, Ohms, Hertz or ¢Bm have been salected, the instrument is locked into
the Keyboard Mode until the data is entered into the instrument with the "ENTER" switch.
Switches “F17 and “F2" are not used at this time.

8. 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 Indigators, as
applicable, the ENTER switch is depressed to enter the data inte memory and perform the
selected action. If an Error display results, the data entered in the keyboard memory is retained
unti correctly entered or cleared.

8, Clear Deprass the CLEAR switch once to clear the display {CLEAR ENTRY). A second consecutive
depression glears memory and rasets the instrument [CLEAR-ALL).

7. External An external input can be used to obiain & desired frequency not available internally. The Source
Dscillator input must he 1.2V +/~ B% and the fmpedance must be less the B3 ohms. In addition the output
frequency must be within the allowable range for the output voltage selected. Only the frequengy
range s shown on the Central Display, the frequency magnitude is Blanked. The function is not
active until the ENTER switch is depressed.

8. Boost Not used at this time.

9,  Wideband Selects the Wideband 03 Gption with its greater frequency range {10 Hz to 10 MHz) and s
dedicated output connector. The funetion is not active until the ENTER switch is dapressed.

10. Recalt The RECALL switch can be used fo restore to the Central Display the storad limit values {out-
put 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.

1. Limits Depression of the applicable limit switch enables entry into memory of a fimit value, including
polarity if applicable for that function. if the polarity is not specified, but s applicakle, the
entered value is applied as both positive and negative fimits, When the polarity is entered the
unnamed polarity is unchanged. When programmed data exceads the ENTRY LIMIT previously
entered the entry is refused and the message “Err3”" is displayed on the Central Display and
the LIMIT indicator ilurninated. If the error shown on the Central Display during Errer Mode
Cperations exceeds the figure set with TOL LIMIT the LIMIT indicator Hiuminates and the
Central isplay 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. I it s set using -
any other function, i.e. volts, amps, ete. the value is automatically changed to @ percentage of
the current output value by the instrument controller,
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Tabte 2.4. Main Output Group

1. Warning Decal  Warning that lethal voitages may be present at the output erminals,

2. Sense Switch Push-Push toggle switch to select internal {Z-wire} or external {4-wire} sensing. The indicator
Hluminated signifies the type of sensing sefectad, To change types depress the switch one
time and the dicators. will reverse,

3. Cutput The H! and 1O output términals. All standard Voltage, Current and Resistance outputs are
Terminals -available on these terminals. The maximum difference between the Bl and LO terminals is
1100 Volts rms.

4, Sense Used for 4“wi.re resistance and remote voltage sensing, The allowabie difference between Qut.

Terminals put Hi and Sense HI or Output LO and Sense LO Is 0.3 Volts,
: B, v Guard Connects to the inner shieid surrounding the analog sections of the 5100A to isolate them from

the chassis, {/0 connections and digital section. Normally connected to Output Lo at either the
Front Panel or the Vohmeter under tast.

=3 { Guard Provides a driven shisld "guard’ around output Mi in the AC and DC Gurrent modes, Held at
the same voltage as Quiput Ml by a unity gain amplifier, (s used to minimize the degradation of
accuracy caused by stray capacitance between Cutput Hi and Cutput LO,

CAUTION

Qutpust Current inaceuracies will resuit if the |-Guard terminal is
connected 1o the V—Guard, Output 1.0, Chassis or $Sense terminal.

7. B50L2 © The 5002 DIVIBER Indicator iHuminates when an output volage between 0 and 1,88099 Vde
Divider/ or batwean 1 and 199,99 mVac is selected to notify the operator the instrument has automat-
Crverride ically changed to an jnternal precision 8082 divider, The instrument also automatically reverts

te internal sensing, if external had bean selected, This divider can be overridden in the de
voltage mode by depressing the switch, which Hiuminates the OVERRIDE indicator, This

holds the Instrument in the 20 Volt range, dropping one or more digits; however, external
sensing can be selected, If the amplitude of the output is changed while QVERRIDE is selected,
the Instryment remains in OVERRIDE provided the amplitude stays within the { to 1.99998 de
voltege figure. It if excesds that it automatically reverts to its normal cparation, i.e. both indi-
cators extinguished; however, it remains in internal sensing, If external sensing is desired it
must be reprogrammed, either manually or through the remote interface,

Table 2-8. Output Display Group

1. Numeric The absclute numeric value with decimal peint and polarity, if applicable, of the sighal pre-
Bisplay sent at the output terminals.

: 2. AC Indicator ltluminated.when the output signal is an AC Vohage of Current.

( 3. Multiplier Indicator illuminates to show the multipfier of the numeric display, The multipliers are u(‘l{)'s)'
m10F), & (10%) and M{10%). Units (10°) are the default condition with no indisator ilumi-
nated.

L 4, Function Hiuminated 1o show whether the function displayed is Voitage (V}, Current (A}, Resistance
o {£2} or decibel millhwatts {dBm). Indicators D1 and B2 are not used &t this time,
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Table 2.6. Central Display Group

1. Numeric Display The absolate numeric value and polarity, it spplicable, of the signal displayed,

2. AL indicator IHuminated when the displayed signal is an AC Voitage or Current.

3. Multipiier Inditator ilhiminates to show the multiplier of the numeric display, The exponents are u€10'6),
m(10%), k(10°7) and MI10°), Units (10%) are the default condition with no indicater illumin-
ated.

4.  Function Hiuminates to show whether the function displaved is Voltage {V}, Current {A), Resistance
{02}, Frequency {Hz} or decibel milliwatts {dBm}. Indicators D3 and D4 are not used &t this
time.

5. Keybhoard lluminates when a "V*, “A"‘,‘ﬂ"ﬂ", dBm, Hz, WIDEBAND or EXT O8C entry is made from
the PATA ENTRY group keyboard, Extinguishes when the data is entered into memory,

8. Etror Mode When the Output is modified to select the ERRGR MOGE the applicable indicator illuminates

indicators to define whether the displayed numeric is a percentage errer or a B error. The arror is the
difference between the original cutput 83 shown on the output display and the prasent output
disptay, as modified by the error controls. :

7. Limit IHuminates when the displayed error exceeds the tolerance limit storad for that function. The

Indicator indicator is a warning to the operator only. It dows not effect operation of the instrument. The
indicator alse ifluminates when either ENTRY LIMIT or TOL LIMIT is keyved as the initial step ’
in storfing a limit value or when the stored limits are recalled for observation, ;

28
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Table 2-7. Error Mods Group

1.

2,

3.

Enable

Controls

NEW REF/
CAL-1 @HM

The ENABLE switch toggies the instrument into or out of the Error Made, When in the Error
Mode the indicator illuminates, The Error mode carnot be entered if the keyhoard indicator is
illuminated.

The edit switch ingrements the absofute vaiue (clockwise rotation) or decrements the absclute
value {counterclockwise rotation) of the intensified digit on the ocutput dispiay (Central Dispiay
for Frequency modifications) when the error mode is selected. F or exampie, a clockwise rotation
will make a positive number more positive and 2 negative number more negative. The left decade
switch moves the intensified digit one decade 10 the left {toward the MSD) sach time it is de-
pressed. The right decade switches moves the intensified digit one position to the right (toward
the LSD) with each depression. Continuing switch depression when the digit has reached one
extreme have no further effect,

Changes the reference used in the computation of BERROR or d& ERROR to the Value in
the Qutput Display. and resets the displayed error to zero. H the instrument is in the fractional
scala mode, the full scafe reference vafue is not changed. Used during internat sensed (2-wire)
resistance measurements in the 1 ohm range to compensate the display resistance vaiue for
rasidual resistance. - :
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Table 2-B. Storage Group (Storage Only)

ENABLE The ENABLE switch toggies the instrument into or out of, the stevage mode of operstion,

TAPE

STORE

The ENABLE indicator ifluminates with the storage mode selected. Neither the tape system
nar the memory can be used yntif the storage mode is selected.

The TAPE switch is 4 toggle, enabling or disabling the Tape Mode, The TAPE indicator
Hluminates when the Tape Mode Is selested,

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 trensferred from the instrument output 1o the Storage Memory or from the Storage
Memory to Tape. The Read Mods is used to transfer date from a tape t0 the Storage Memory
or from the Storage Memory to the instrument output,
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Table 2.8, Storage Group (Storage Only) (cont)

4, ADVANCE/LOAD . Dperation of the ADVANCE/L.OAD switch differs for the Read Mode and Stors
Maode. When the Read Mode is sefected and the switch is depressed, the next step
in storage is transferred to the instrument output and the step number in incre-
ments, When the Final step has been selscted, “"End P is displayed when the finaf
stap 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 currant step then the
step number is incremanted. After entering the final step for the capacity of
memory, “End P [s dispiayed, If “FULL" is displayed, the memory buffer cap-
acity would be exceeded and additional commands cannot be accepted.

5. BEL/DISPLAY STEP Cperation of the SEL/DISPLAY STEP switch is controlled by the operation pre-
ceding depression of the switch, I the operation Is not precedad by tha entry of
& numerieal value, the step number of the selected step is flashed on the Central
Drisplay. f proceded by a numerical entry, the action taken is dependent upen
whether the Read or Store Mode is selacted, if there is a program entered and
whether or not the step selected is within an existing program. When the Read
Maode is sefected, the step number flashes, then the stored outpust state is trans-
farred to the instrument output. If the nurnber selected is greater than the last step
in the program, “End P"" is displayed, In the Store Mode, the number sslected is
displayed, and that becomes the step referenced in storage operations. I the sel-
ected 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
Qutput does not change when selecting or displaying steps.

8. DELEYE STEP The step selected for oparation is deleted-when the DELETE STEP switch is
depressed when the Store Mode is selected. The step numbers of any subsequent
sieps are automaticelly decremented so there are no gaps in the sequence. The data
replacing the deleted instruction is displayed. "Err 1°" is displayed if tha DELETE
STEP switch Is depressed with the Read Mode selected. ’

7. LIST ’ Used with one of the Optional interfaces to print an BG column Hsting of either &ll
“or part of the stored program {Store Mode} or the results of an individual test
{Read Mode).

%, CLEAR STORAGE - in the Store Moda all data in the storage memory is deleted and “End P’' is displayed
when the CLEAR STORAGE switch is depressed. If the switch is deprassed in the
Head Mode “Eer 1 is displayed and no clearing action results,

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

2. input line power connector, J1,
3. Chassis ground lug.

4. Line power fuse, F1.

atidrass pontrols, If any, wifl be available here.

7. MIS Bus Connector. Not used at this time.

and Oscillator Output 90°.

1. Explanatory Decal lists set line voltaga and nomenciature and/or identifiers for rear panet Hems

5. Fan Filter. Rafer to Section 4 for maintenance procedure.

6. Interface Access siat. H one of the optional interfaces is installed I the instrument access to the connector and

8. Anpalog Bus Connector. Used at this time only as an input for the External Cseillator Signal, Oscillator Qutput,

Tabie 2-10. Error Codes

Errb IMsg) O.L. {display}

ErrQ No error {status message only)

Errl {nvalid character or seauence

Err2 Invalid frequency or resistance entry

Err3 Pragrammed output exceeds entry limits or instrument capabilitias
Errd tnvalid frequency /output combination

Ovearload or avercompliance voltage.

Err Madute accessed inoperative or not instatled--voitage greater than 20V
programmed with high voltage cutput not installed.

Ert?7 String command exceeds 32 characters
Err8 Tape load/feed problem or write protected
Errd Unable to read the tape

2-37,  To obtain a listing of the current output select
the Kead Mode and List. The printed output includes the
siep number, programmed nominat output, tolerance
programmed, the actual output error, and if that exceeds
the programmed tolerance, the Word FAIL. The place-
ment of this data in the print format is shown in Figure
2-10.

2.38.  Both types.of listing are preceded by a heading
(sec Figures 2-9 and 2-103, A heading may be obtained,
subseqaent to completion of the current line, by toggling
the storage enable switch {two depressions) then depres-
sing the list switch. A heading in progress can be termin-
ated by eatering a command.

2.39.  All numeric data except the tolerance limits for
both List Pregram and List Data are printed in engineer-
ing notation. Only the exponents E-6, E-3, E3 and E6
are printed, the EG entry is blanked.

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

2-41, Tapes recorded with a program destined for
permanent storage may be protecied from accidental
erasure with the tape cassette write-protect feature. To
¢btain this feature punch out the cross shaped plug
(Figure 2-11) on the top back of the cassette asit is placed

_in the tape reader. After the plug has been removed an
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“Err 8 results if an attempt is made to write additional
data, or over the existing data, on that side of the tape
cassette.

2-42. LOCAL OPERATION
2-43. initialization

244, The isstrument is initialized when power is
applied with the power switch, after having been remov-
ed, or when the clear switoh is depressed twice successive-
by. 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 0.0080 mV and the Ceniral Display flashes
the number of the software revision, e.g., 1.0.2. The
storage system, if installed, is not cleared by the switch
depressions,

2-45. Status During Funetion Change

2.46,  In some cases the instrument automatically
drops in status from Operate o Standby when the func.
tion is changed. These cases are listed in Table 2-11.
When the status changes during a function change de-
press the OPR/STDBY keyswitch to toggle the instru-
ment back inte Operate and continue with the procedure.

2-47. Meter Connection Procedure

248, Verify the instrument isin STDBY, then connect
the meter to be calibrated to the Output terminals using
the applicable configuration from Figure 2-12 (Page
217,

HEADING
DATE
INSTRUMENT
STEP OUTPUT & REFERENCE LIMITS STATUS
H 2 3. 4

1. Program Step Number

2. QUT:  Actual Cutput
NOM:  Programmed Qutput (nominal}
FSREF: Full Scale value if the nominal is a fractional sale

3. TOL: Tolerdnce limits in percent of dB
ENT:  Positive entry iimit
Negative entry limit {printed only if applicable)

4. STDRY or OPR, EXT SENSE or INT SENSE
EXT OSC or WIDEBAND or 5052 DIV QVRD (mutually exciusive and BOOST
Position of the Error Cursor {1 for Quitput Display MSD down to 6 for the 18D and FREQ for
fraquency)

NOTE R S,

If the second entry within a fleld &s not used, subsequent
eniries within the field fill the vacated space.

Fiure 2-9. LIST Program (Storage Onty)
2-14
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2.49. DC Voltage Ouiput

(a.) Some VOM's have a non-linear input 2-50.  Obtain a DC Voltage output using the foliowing
impedance, L.e.,, a meter with I0 kQ/voltinpue procedure;

impedance might have the positive half cycle

at 10 kO V and the megative half cycle at i, i the meter being tested is not conngcted
35 kDY) V or the positive at 10 kD ¥ and the perform the connection procedure above.
negative al 20 k0 Y, resuliing in measure-

ment inaccuracies. This type of VOM can be 2. Select the desired polarity and depress the
calibrated by either wsing the oprional wide- applicable keyswitch,

band output (up to 3.1623V)or by connecting

a resistor in parallel with the VOM inpur 3 Visible on the Central Display is the correct

{across the 5100 Series output termingls). Use
the following formuda to compuie the resis-
tance value, then select the wnext higher

polarity.

NOTE

standard resistor value.
RC = EpflL where!
Re = Computed Resistarice
Ep == Programmed Calibrator output
It = Maximum Load current for pro-
grammed calibrator range (see specifica-
tions)

If a polarity is not selected, during DC
cperdiions, the instrument defaults fo a
positive polarity when the command is
entered into memory.

4. Depress the numerical keyswitches required to
obtain the abselute value of the desired voltage.
Select in the normal sequence, i.e., from MIIS
{lefts to the 1.3D (right}.

(b.} Wideband AC Voltmeters (bandwidths
exceeding 1 MHz} are susceprable 1o high-
Jrequency noise on the low ranges and should
be calibrated ai lgvels below 10 mV using the

Wideband {14 Hz - I0 M Hz) Outpur ( Option - 5. The digits appear in the Central Display as they
03} are entered with the L3D added on the right.
INSTRUMENT SERIAL NO, .
DATE . . . . . . . . . . . . . . OPERATOR
sTE? NOMINAL QUTPUT TOLERANCE ERRCR
I N B R B I e
: 1. Step number of the program (Blank without a program in memory)
2. Nominal Programmed Output
3. Tolerange in Percent or dB
----- 4, Actual Vaiue of Error in Percent or d8
5. Prints **Fail** if the Actual Error Exceeds the Tolerance,

Figure 2-10. LIST Date {Storage Only}
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6. Select a multiplier, if required. If none is selected 2-51. AT Voltage Output
the instrument assumes units.
2-52.  Obtain an AC Voltage output using the follow-

A The selected multiplier indicator, if any, illu- ing procedure:
minates.
1. B the meter being tested is not conmected
8. Depress the 'V keyswitch to select Volts. perform the connection procedurs above,
9. The KEYBOARD and V indicatars illuminate. 2 Depress the numerical keyswitches required to
obtain the absolute value of the desired AC
. Depress the ENTER keyswitch, Voltage. Select in the normal sequence, i.e., from
the MSD (left) to the LSD {right}.
1. The data visible on the Central Display transfers
1o the Output Display, blanking the Central 3. The digits appear in the Central Display as they
Display. are entered, with the L8SD being added on the
) right.
NOTE
4. Select a multiplier, if required, Ifnone is selected
If the programmed owtpur is 2.0 ¥olis or the instrument assumes units.
greater the 56 OHM DIVIDER indicator
automatically exiinguishes. 5. The selected multiplier indicator, if any, iflu-
minates.
. Se i ent, i ired. :
12 Select OPR on the instrument, If require b. Pepress the "V keyswitch to select Volts.
NOTE 7. The KEYBOARD and V indicators illuminate.
If the current exceeds the capability of the NOTE
Calibrator the Central Display flashes “0.L." The ouiput will he a DC voliage uniil a
and the Instriment goes inio STDRY. Jfrequency is entered. The AC voltage may be
altered withow effecting the frequency by
13, The DXC output may be altered by repeating the depressing ENTER and delering the remain-
procedure starting at step 2. ing steps of the procedure.
Fable 2-11. Standby /Operate Status Change
. Present Function  Instrument drops from OPR to
CROSS-SHAPED . .
PUSH.OUT PLUG STDB.Y going to the following
functions:
< 20Vdc 220Vdc, 220Vac, Adc, Aac, Obms
=20Vde =20Vac, Ade, Asg, Ohms
<20Vac #20Vde, >Vac, Adc, Aac, Ohms
=20Vac >220Vde, Adc, Aac, Ghms
Ade Vde, Vac, Ghms
Aac Vdc, Vac, Ohms
Ohms 220Vdce, 220Vac, <20Vde,
Ade, Asc
Wideband 220Vdc, >20Vac, Ade, Aat
<20Vde, <20Vac:  Selected Quiput i5 less the 20V
Z20Vde, >20Vac:  Selected Qutputis equal to o
greater than 20V,

Figure 2-11. Tape Write-Protect Feature
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On

1) éém
vo-?c[?m

8. Depress the numeric keyswitches reguired to 11, The selected multiplier indicator, if any, ith-
obtain the absolute value of the desired frequ- minates. -
ency. Select in the normal sequence, i.e., from
the MSD (lsft) 1o the LSD {right). iz Depress the Hz keyswitch,
NOTE
13 The Central Display AC and Hz indicators
For a frequency entry the MSD is the only illuminate. .
allowable significans diglt.
9. The frequency entry appears on the Ceniral 14 Depress the ENTER keyswitch.
Display.
15, The frequency is displayed on the Ceniral
i Select a muiltipiier, if required. If noneis selected Display and the AC indicator on the Output
the instrument assumes units. Display Huminates.
5100 .
CALIBRATOR Connections for a V de, V ac, A dc, A ag and two
terminal {internal sensing) resistance outputs. {100 k2,
DM et 1 ME, 0 MS use internat sensing.} See NEW REF/
Lo'g 100 oHE CAL 19 procedure for residual resistance comp-
o VO-? oLG ensation.
| S—
510G
CALIBRATOR!  Connections for four-terminal {external sensing out-
ORM SENSE puts {102-10 ki), May be used for 100 k{2, 1 MG
'NPS,T © and 10 MO outputs for convenience but output is
LOQ @ 10 50 H affectively two-terminal,
{ Py pio
L ] I
510G Connections for A ac with <2 mA ac and A ac with
NO CONNECTION CALIBRATOR| F>400 Hz outputs. Alternate method for all A do
(Do not ground shield N R R .
D NPLT of shiefded cable} and A ac readings. CAUTION: If shieided cable is
Hi Qw9 left in place during V dc or V ac operation, cable
LO Oy Llodom diglectric - must. withstand- -full - output -voltage and
‘© ] goLe cable capacitance loads output.
5100 Connections for 20,2V ac, 22.0V ac and <0V do
M CALIBRATOR

with BOQ override selacted outputs to high burden
voltmeters; {.e., meters that draw a current targe
enough to produce a voltage drop in the leads which
is large comparad to the accuracy desired.

Figure 2-12. Meter Connections

2-17
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NOTE
The frequency muy be altered without enter-
ing the voltage into the instrument by deleting
steps I through 7.

i6. Select OPR on the instrument, if required, to
obtain an outpul.

NOTE
If the outpur current exceeds the capability of
the calibrator the Central display flashes
“0.1." and the insirument goes tnte STDBY.

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

2-53. Wideband Output
2-54.  If the Wideband Option -03 is installed obtain

an output at the Wideband Connector using the follow-
ing procedure:

I Drepress the WIDEBAND switch.
2 The WIDEBAND indicator illuminates,
NOTE

Any voltage and frequency combinarion,
within the specified limits of the Wideband
option, previously eniered will be available
Jor output. Any limits previously entered are
still applicable.

3 Connect a | foot RGS8/AU cable with BNC
connectors between the Wideband output con-
nector and the receiving instrument.

NOTE
Any cable length greater than 1 foot will have
an effect on the accuracy specifications. Refer
to Secrion 6 of the Instruction Manual,

4. Select an AC Voltage and Frequency cutput, if
required, as described above,
Togeling the WIDEBAND switch and de-
pressing the ENTER switch returns the
instrument te standard operation.

2-55. Direct Current Quiput

2-356.  Obtain a Direct Current Qutput using the

following procedure:

N 1f the meter being tested s 2ot coanected to the
instrument eutput terminals perform the con-
nection procedure above.

2 Select the desired polarity and depress the
applicable keyswitch,

bl

Visible on the Central Dhisplay is the correct
polarity.
B NOTE
If a polerity Is not selected the instrument
defaulits to a positive polarity when the com-
mand is entered (nte Mmemory.
4, Depress the numerical keyswitches required to
obtain the absolute value of the desired DC
amps setting. Select in the normal sequence, Le.,
from the MSD (left) to the LSE (right).

5. The digits appear in the Central Display as they
are entered, with the L8D added on the right.

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

7. The selected multiplier indicator, if any, illu-
minates.

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

9, The KEYBOARD and A indicators illuminate,

0. Depress the ENTER keyswitch.

. The command string visible on the Central Dis-
play transfers to the output Dispiay, blanking
the Central Display. If the 500 indicator was
Hurninated from a prior setting &t extinguishes,

12 Select OPR in the instrument, if required, to
obtain an output,
NOTE
i the reguired compliance voltage exceeds
the Calibrator's capacity, the Central Display
Flashes “O.L.” and the instrument goes into
STDBY.

2-57. Alternating Current Qutput

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

Lo 3 the meter being tested is not connected tothe

fsstrument ouiput terataals perform the con-
nection precedure above.

2. Depress the numerical keyswitches required to
obiain the absolute vaiue of the desired AC amps
setting. Select in the normal sequence, i.e., from
the M3 {left) to the L3D (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 noneis selected
the instrument assumes units,

5 The selected multiplier indicator, if any, illu-
minates.
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6. Depress the A keyswitch to select Current 2. Depress the numeric keyswitches required to
{(Amps). obtain the absolute value of the desired resisi-
ance sefting. Select in the normal sequence, i.e,,
7 The KEYBOARD and A indicators iluminate, from the MBD (left) to the LSID (right}.
NOTE )
NOTE

The owtprt will be in direct curient wuil o
Sfrequency is entered. The alternating current
may be altered withow! effecting the fre-
quiency by depressing ENTER and deleting
the remaining steps of this procedure.

Resistance entries may only be made from
1 ehm through 10 Megohms in multiples of
powers of ten {e.g, 100 104, 162, 107),

STDRY,

2-59. Resistance Output

8. Depress the numeric keyswitches required to 3. The digits selected appear on the Central
obtain the absolute value of the desired fre- Display as they are entered.
guency. Select in the normal sequence, te., from
the MSD (left} to the L8[ {right}, 4. Select a multiplier, if required. If none s selected
; NOTE the instrument assumes units.
For a frequency entry the MSD is the only 5. The selected multiplier indicator, if any, Hlu-
aliowable significant digit. minates.
9. The frequency emtry appears on the Central . .
Display. 6. Depress the {1 kevswitch to select Resistance
(ohms).
wod 10. Select a multiplier, if required. If noneis selectad o . .
the iistrement assumes wnits, 7. The OHM indicator illuminates.
13, The selected multiplier indicator, if any, ilu- NOTE
minates, ‘
If a low chims value (10 Kilohms and below)
12. Depress the Hz keyswitch. and internal sensing (two rerminal) is selected
the Certral Display flashes for one-half
13, The Central Display, KEYBOARD, AC and second “CAIL 10" when the ENTER switch is
Hz indicators iHuminate. depressed. This display notifies the operator
that he may compensate for the residual
14, Depress the ENTER keyswitch. resistance encouniered in low resistance, two-
v terminal calibration by performing the CAL ]
15. The frequency remains on the Central Display OHM pracedur‘e‘ Thiy tessage is only dis-
and the AC indicator on the Output Display played the first tinve low ohims is selected after
illuminates. initial power applications or a RESET
NOTE command. The CAL I§) display is blanked
The frequency may be selected withour enter- when the Resistunce Value is entered into
ing the current into the instrument by deleting mEmory.
steps I through 7. .
. : . 8 Bepress the ENTER keyswitch.
16. Seleet OPR on the instrument if required, to
obiain an output, 9. The data visible on the Central Display transfers
NOTE 1o the Output Display, blanking the Central
If the required compliance voliage exceeds Display.
the Calibrator's capacity, the Central Display
flashes “O.L." and the instrument goes into 16, Seleet OPR oft the instrument, if required, 1o

obtain an output,

2-81. dBm Qutput (AC Volts only)

2-60.  Obtain a Resistance Output using the folfowing

procedure; 2-62.  Obtain an output in decibels {i.e., 0 dBmisequal

1. 1f the meter being tested is not connected to the to | mW across 600 ohms for the main cutput terminals
instrument output terminals perform the con- or across 50 ohms for the Wideband Option output.)
nestion procedure above. using the following procedure:
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1. If the meter being tested is not connected to the 3
instrument output terminals perform the con-
aection procedure above.

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

4. Visitle on the Central Display is the correct
2. Chbtain an AC Output using the procedure polarity.
above.
5. Depress the numeric keyswitches required to
NOTE obtain the absolute value of the desired entry

limits. Select in the normal sequence, 1.¢., from

The dBm eniry below can be substiruted the MST (left) to the LSD (right).

Jor AC volts when obraining an output.

6. The digits appear on the Central Display as they

. i syyitch ired t .
3 Depress the numeric keyswitches required to are entered, with the LSD added on the right.

enter the value of the desired dBm setting. Select
in the normal sequence, L.e., from the MDS {ieft)

to the LSD (right). 7. Select a multiplier, if required. If none is selected

the instrurnent assumes units.

4. The frequency on the Central Display is blanked ot
and the digits appear on the Central Display as 8. Select either Volts (V) or Amps {A).
:?gt are entered, with the LSD added on the 0. The applicable indicator ifluminates.
3. Depress the dBm keyswitch. NOTE
6. The KEYBOARD and dBm indicators iliue The value of the Eniry Liniii Is stored at this
minate time; however, it is not compared against an
' existing value wuil the ENTER switch is
7, Depress the ENTER keyswitch. depressed.
8. The dBm value selected transfers to the Cutput 19. 4 value highes ihan the Eniry Limit in memory

cannot be entered until the Entry Limit is
changed or cleared. Any aftempt resuils m an
Err3 display, which has no effect on the existing
cutput. The value stored can be verified by using
the Recall procedure described in a subsequent
paragraph. In addition, if an entry limit s enter-

Display and the frequency reappears on the
Central Display.

NOTE

To determine the dBm owiput level in voltage,

depress RECALL, ¥V, ENTER and the value
will be displayed on the Central display. De-
press RECALL to toggle the instrusment out
of the Recall Mode.

2-63. Enter Entry Limit

2-64.

Place an Eatry Limit in memory using the
following-procedure: i

ed that is smaller than the programmed output
Err3 resuits. The error signal can be cleared by
reprogramming the entry limit or the output, or
by resetting (depressing CLEAR. twice sucoess-
ively} the instrument.

2-65, Tolerance Limit Endry

2-66.  Place the Tolerance Limit in memory using the

i Depress the ENTRY LIMIT keyswitch. following procedure:
2. The LIMIT indicator illuminates. 1. Depress the TOL LIMIT keyswiich,
NOTE 2 The LIMIT indicator illuminates,
Entry Limits may be ser In either volts or 3 Depress the numerical keyswitches required to
amps @t any value: however, rhe nstrument obtain the absolute value of the limit percentage.
will not exceed the values listed in the speci- Select in the normal sequence, ie., from the
Sfiearions. If a polarity is not ussigned the entry MSD {left) to the [.SD (right}.
will be both positive and negative fimits. [f a
4, Fhe digits appear on the Central Display as they

polarity isspecified the other polarity remains
unspecified until an entry is made. .

arg entered, with the LSD added oa the right,



3. 'ﬁepress the 06 keyswitch,

6. The 95 ERROR indicator illuminates.
NOTE

The 1olerance lmit is now entered into
memory; however, it is not compared against
an existing value wntil the Error Mode is
erntered. 4 percert of error greater thaw the
entry during Frror Mode operations causes
the LIMIT indicalor to ilfuminate and the
ruperic value on the Central Display 1o flash.
This is @ notice to the operaior that the preser
error limit hus been exceeded. I1 does not
effect the operation of the instrument.

2-67. Error Mode Operation

2-68,  The Frror Mode is used to find the deviation
from a previously obtained output. This output may bein
Volts (dc or ack, Amps (dc or a¢), Ohms, Hertz or
decibels.

2-69.  The Error Mode is entered by activating any of
the rotary or keyswitches in the Error Mode Group. The
Centrai Display immediately blanks any data displayed
and substitutes zero error if the EDIT switch is rotated, if
the NEW REF[CAL | OBM keyswitch is toggled, or if
the ENABLE, A DECADE or DECADE B keyswitches
are toggled (if cursor right decade is depressed to enter
the Error Mode the frequency is displayed). If an internal
calculation overflow resubts (rom exceeding the instru-
ment’s calculating ability or from a tolerance Hmit cotry
the Ceniral Display will show “L Err” for large error. The
datz blanked from the Central Display is placed in
terporary storage and redisplayed with the return to the
rormal 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 Errer Mode Group or
OPR/STDBY,

370, VOLTS/AMPS ERROR MODE
OPERATION

2-71.  With the Volts/ Amps measurements the output
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 fest meter to
the correct display and the percent of error is negative.
The change in magnitude of the output & the inverse
polarity of the percent of error.

2-72.  Check the Volts/ Amps Error Mode operation
using the following procedure:

I If the meter being tested is not connected to the
instrument output erminals perform the con-
nection procedure above,

5100 Series

2 Obtain the desired base output using the appli-
cable preceding proceduse.

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.

2-73.  OHMSE ERROR MODE OPERATION

2-74.  For an Ohms error the Output Display isaltered
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 refationship to the change
of the output reading.

2-75.  Check the Ohms Error Mode operation using
the following procedure:

i If the meter under test is not connected o the
instrument Output terminals perform the
connection procedure above.

2. Obtain the desired base output using the appli-
cable preceding procedures.

3. Place the instrument in the Error Meode using
the procedure previously described,

4, With the EDIT switch modify the Output
Display uatil it corresponds to the reading of
the meter under {est.

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

2-76. FREQUENCY ERRORMODEOPERATION

2-77.  The instrument Meter Calibrator does not
provide frequency calibration nor does it-compute or
display frequency errors. 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,

2-78.  Check the frequency Lrrer Mode operations
using the following procedure;



-5

5100 Series

i I meter under test is not connected to the instru-
ment output terminals perform the connection
procedure above.

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

3. Depress the DECADE ¥ 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,

2-78.  dBm ERROR MODE OPERATION

-8, In the dBm Error Mode the displayed error isin
dB rather than a perceniage. Modification to the base
figure is in dBm and the error on the Central Display is
changed accordingly.

2-81.  Check the dBm Error Mode operation using
the following procedure:

i If the meter under test is not conngcted to the
instrument output terminals perform the con-
nection 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
antil the meter under test reads the desired
setting.

5. The Qutput Display reads the dBm required to

obtain the proper reading and the Central Dis-
play shows the difference from the base in dB.

reference is not changed. Error mode modifications and
pereent of error figures will be on the new base establishe
sd with the NEW REF/ CAL 10 keyswitch.

2-86. . CAL 10 OPERATION

2-87.  This feature is used to compensate for the re-
sidual resistance during two-terminal (Internal sensing)
operations. Use the following procedure for the CAL 10
sequence:

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

2. Select internal sensing and programa 10 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 (+/-%) and must read between
100000 and 1.99999 ohms for the CAL I}
Seature to operate.

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

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

NOTE

I the switch is depressed when the instrument

=82, MNEW REF/CAL-10-Operation

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

2-84. NEW REFERENCE OPERATION

2-85.  If the keyswitch is depressed when the instro-
ment 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 seale mode when the full scale

222

display-is-greaterthan 1.9999%-ohms;acorrecs
tion of zerc ohms is stored. In addition, the
insirument aperates as in the NEW REF
mode discribed above,

2-88, Fractional Scale Operation

2-89,  Fractional Scale Operations allow the operator
to output and modify for Errer 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,t.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 & B3 or Errdan erroncous output value results
from the programumed fraction. Programming 2 valid
outpui or resetting the instrument will remove the error.
The procedure in the following example demonstrates
how the percentage of error is computed ona 12 volt base
rather than on a 9 volt output obtained with the 3/4
fractional scale entry, The fractional scale feature cannot
ke used when the instrument I8 in the Keyboard mode,

i Obtain an output of 12 volts using the DC
volts output,

2. Depress the Data Entry Group keyswitches
“3,/ .47 1o make the fractional scale eniry,

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 15,0000 volts.

G. Rotate the EDIT switch clockwise for an Output
Display of 90001,

7. The Central Display reads —0008 and the
GERROR indicator is illuminated.

NOTE

A change of (001 at 9 volis base would read
~.0011 (0.000119 = -.0011%} while the same
change with a 12 volt base would read the
-00G8 displayed.

2-90.  FEntries can be made for any function except
dBm or ohms. The entries may also be altered by making
a new fractional scale entry. For example: Using the
above example if /2 was entersd the oniput display
wouid change to 6.8000, 1/4 would change it to 3.000 and
1/ 1 would change it back to 12.000. As vou can see all
entries have made their change gased on the original 12
volts, not 6n the current owiput. 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 1 OHM keyswitch. H the ENTER
switch is depressed without eatering a valid fraction, the
instrument drops out of the fractional scale mode.

2-91, External Oscillator Operation

292, Desired frequencies that are outside the capa-
bility of the instrument, i.e., more than one significant
digit or more accurate, can be obtained using the Exter-
nal Oscillator feature. The external frequency must be
within the range of the standard 5100 Series (50 Hz to
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50 kHz) at 1.2V rms +/-3% and an output impedance
no greater than 50 ohms, The signal is input to the
imstroment at ping 4 (EXT OSCh and 7 (05C COM) of
J2, the Analog Connector on the Rear Panel.
Instriznents with serial pumbers less than 855800 will
have pin 4 as OSC COM.

2-93, Certain limitations are placed on exiernal
frequency/programmed voltage combinations when
maximurn performance 8 reguired. These limits are
listed in Table 2-12. Other combinations may be pro
grammed, at the user’s discretion; however, the perfor-
mance will be degraded and the instrument may ge into
Overload (“0.1.") No damage will result to the instru-
ment from the overload condition,

NOTE
Amplitude instabilities, distortion, noise, eic.,
of the externdal oscillaror can appear qt the
instrument pulput.

Table 2-12. Extarnal Frequency/Veliage Limitations

External Freguency Programmed AC Voltage

50 Hz — 356G Hz B0V
>350 Hz - 460 Hz 1100V
>480 Hz — 1 kHz 250V
>1kHz — 20 kHz 110V

>20 kHz - 50 kHz 19,5990V

2-94.  Operate with the external osciflator using the
following procedure:

1 Connect the external oscillator signal to J2 on
the Rear Panel, insuring it is within the fre-
quency, voltage and impedance limits as stated

above,

2. Depress the EXT O5C keyswitch to select the
External Oscillator fuaction.

3. The. KEYBOARD and EXT . OQSC indicators
illuminate.

4, Program the desired output voltage or cusrent.

5. FProgram 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
displaved and the KEYBOARD indicator
extinguishes.

8. Select OPR, if required.
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Tabia 2-13. External Oscillator Frequency Ranges

Program the
Qutput Input Frequenay Frequency Between
Voits 80Hz to 199%Hz 50Hz to 1000Hz
Votits 2kHz to 20kHz 2kHz to 20kHz
Volts 20kHz 1o 50kHz 30kHz 10 BOkHz
Armps 50Hz to $000H:z 50Hz to 1G00Hz

2-85. Hecall Operations

2-96. With the instrument toggled into the Recall
Mede data stored in memery can be recalied and dis-
piayed on the Central Display. The stored values for
Voltages (V), Current (A), Frequency (Hz), Resistance
(0}), decibels (dBm), ¢Bm eguivalent voltage, Entry
Limits or Telerance Limits in the applicable polarity can
be displayed. Depression of an illegal keyswitch toggles
the insirument out of the Recall Mode,

2-97.  Perform the Recall operations using the follow-
ing procedure:

1 Teggle the instrument into the Recall mode with
the RECALL keyswitch.

2. The RECALL indicator illuminates.

k3 If a Limit value (ENTRY LIMIY or TOL LIM-
IT) is to be recalled depress the applicable key-
switch(s). The appropriate indicator illurinates.
The tolerance limit is displayed, i selected.

4, If a polarity is required depress the applicable
keyswitch, The polarity indication appears on
the Central Display.

5. Depress the keyswitch for the applicable fane-
tien, le., ¥, A, Hz, etc.

6. The recalled data is displayed on the Central

2-88. Storage System Operations
{Storage Only)

2-99.  The following set of procedures are for the
operation of the Sterage 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 Hluminates. If the Tape System i 1o be used a
tape cassetie must be loaded into the Tape System.

NOTE
Do not attempi to foad a tape with any
Standard Analog PCB Assemblies removed,

except the High Voltage owiput, The display
will blank and the instrumeni must be reset.

2-100. DISPLAY THE STEP LOCATION

2-100, DISPLAY THE STEP LOCATION
SELECTED (STORAGE ONLY)

2-10%. Use the following procedure to display the
number of the selected step on the Ceniral Display.

L {repress the SEL/DEISPLAY step switch.
2. The number of the step seiected {lashes on the

Central Display, holds for approximately cne
second, then the display returns to its prior state,

2-102. SELECT A STEP — READ MODE
(STORAGE ONLY)

2-103. Use the following provedure to select a pre-
determined step while in the Read Mode.

1. Verify the Read Mode 15 selected, ie., the
STORE indicator is extinguished.

Dhisplaywith gnypreviousty - displaved ~duta
stored and Blanked from the dispiay.

T Toggling the instrument out of the Recall mode,
by depressing the RECALL keyswitch, blanks
the recalled data and returns the stored pre-
viously displayed data to the Central Display.

NOTE

Depressing RECALL clears the keyboard
memory of any datd stored and extinguishes
the KEYBOARD indicator, if illuminated.
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2 Select the number of the desired step with the
numeric switches in the data entry group.

kX The number entered appears on the Ceniral
Display.

4. Brepress 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 transfer-
red to the instrument cutput. “End P~ is display-
ed if the selected step is beyond the end of the
Current progranl.



NOTE

The insirument status might drop from OPR
to STDRY with the change in siate of the
selected output. Refer to Table 2-11 for a list
of the operational sratus requiring o change
in sigtus.

2-104, SELECT A STEP — STORE MODE
(STORAGE ONLY}

2-105. Use the following procedure to select a pre-
determined step while in the Store Mode:

L Select the storg mode with the STORE switch.
2. The STORE indicator lluminates.
3 Select the number of the desired step with the

numeric switches in the data entry group,

4. The number eatered appears on the Central
Display.

5. Depress the SEL/DISPLAY STEP switch.

6. ‘The-memory moves to the steplocation selected,

provided it is within the existing program. If not,
it steps to the first location available for data
entry. The selected step nurmber is flashed on the
Central Display for approximately one second,
then the output returns to its original state.

2106, READ QUTPUT STATE (STORAGE ONLY)

2-107. Read an output state previously stored in
memery using the following procedurs:

1 Perform the select a step (Read Mode) pro-
cedure previously described, using the number
of the step to be read.

2. Depress the ADVANCE/LOAD switch,
3 The state is transferred to the output of the
instrument and its appropriate step number is

displayed for approximately one second, follow-
ed by the display of the output condition.

2108, STORAGE OUTPUT STATE
(STORAGE ONLY)

2-105%. Store an ouiput state in memory using the
following procedure:

L Select the store mode with the STORE switch.
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2, The STORE indicator illuminates.

EX Verify the state to be stored has been program-
med into the instrument.

NOTE

The desived state can be programmed inio the
instrument at this time or at any time prior
to selecting the storage mode of cperation.

4. Depress the ADVANCE/LOAD switch.

5. The number of the next step in sequence flashes
on the Central Display for approximately one
second, then the display returns to its previous
state. “End P is displayed if the step stored {ills
the memaory.

NOTE

“FULL" is displayed when the memory is full
and the step cannot be loaded.

2-1t4. DELETE INSTRUCTION
{STORAGE ONLY)

2-11}.  Use thefollowing procedure to delete a previons-
Iy entered instruction:

L. Perform the Select a Step (store mode) proce-
dure previcusly described uwsing the number of
the step to be deleted.

NOTE
Insrrument must be in the Srore Mode.
2. - Pepress the DELETE switch,

3 The step number deleted flashes on the Central
Display for approximately one second. All
subsequent steps move up one number and the
step moved into the step just deteted is ransfer-
red to the output.

2-112. TRANSFER STORAGE MEMORY TO
TAPE (STORAGE ONLY)

2-113.  Transfer the instructions stored in memory to a
tape for a permanent record using the following pro-
cedure:

i. Insure a tape cassette is loaded in the Tape
Reader then seiect the Tape Mode with the
TAPE switch,

2. ‘The TAPE indicator illuminates.

2-25
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3. Select the store mode with the STORE switch.

4. The STORE indicator illuminates,

5 Depress the ADVANCE!LOAD switch.
NOTE

¥ the unir was I OPR (Operate), #t will
drop in status-to STDBY (Standby).

6. The Tape advances.

7. When the transfer of data is complete, the
TAPE and STORE indicators autematically
extinguish and the tape stops. There is no change
in the data displayed orstored in memory except
the instrument remains in STDBY.

2-114. TRANSFER TAPE RECORD TO STORAGE
MEMORY (STORAGE ONLY)

2+115. Transfer the datastored on a tape to the storage
group memory using the following procedure:

L. Ensure the tape cassetle containing the program
to be transfered is loaded in the Tape Reader
then select the Tape Mede with the TAPE

switch.
2. The TAPE indicator illuminates.
3 Verify the Read Mode is selected, ie., the
STORE indicator is extinpuished.
4. Depress the ADVANCE/LGAD switch.
NOTE
If the unir was in QPR ir will drop in status to
STDRY.
5. The tape advances.

ol

1. Perform the Select 2 Step (StoreMode) proce-
dure previously described, using the first number
of the desired listing, :

2. Depress the LIST switch.
NOTE

If the unit was in QPR it will drop in status fo
STDRBY.

3. The program, or sglection portion, is transferred
through the optional remote interface to a print-
ing device.

NOTE

The listing is terminated if a fromt panel
switch is depressed or a Commuand Is input
through the remote interfuce.

2-118. LIST DATA (STORAGE ONLY)

2-119.  Use the following procedure to obtain a perma-
nent printed copy of the test data. An optional remote
interface must be installed in the instrument o use this
feature.

i Verify the Read Mode i3 selected, ie., the
STORE indicator is extinguished,

2. Blepress the EIST switch.

kB The single test step at the output is transferred
through the remote interface io the printing
device.

2-120. CLEAR STORAGE MEMORY
(STORAGE ONLY)

2-121. Use the following procedure to clear the storage
memory:

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

2-116. LIST PROGRAM STEPS
(STORAGE ONLY)

2137, 1Jse the following procedure to obtain & perma-
nent printed copy of a program entered inte storage
memory. An optional remote interface must be installed
in the instrument to use this feature,

2-36

1 Selogt-the store-mode-with-the S FORE-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.

2-122. REMOTE OPERATION

2-123. The 5100 Series can be remotely programmed
through either the IEEE 488-1975 Standard Interface
option (-05) or the Bit Serial Asynchronons (R5232)

.



Enterface Option {-06), described in Sections 605 and 606
respectively, of the Instruction Manual. Communication
between the controtling device and the instrument inter-
face 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,

2-124. 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
IEEF interface by addressing it with theaddress assigned
to the instrument, Remote can be accomplished through
the Bit Serial interface by programming the character
“J" as described in later paragraphs, The instrament is
put in remote from the front panel by toggling the RE-
MOTE switch. Unless the front panel is disabled or

5100 Series

“locked oui” by a remote command it can return the
instroment to local operation by toggling the REMOTE
switch on the front panel,

2-125. Programming instructions may be either initia-
ton or string commands. The initiation commands are
one or two character messages that arg operated on as
scon ag 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 imme-
diate response. String commands can be Control Com-
mands, Storage Commands (used with the 5181A only),
Data Instructions, Statius requests or a combination of
the first three, and are sent in a series of one to thirty-two
characters that are, with the exceptions noted in the
text, concluded with a terminator character.

Tabla 2-14. Programming Codes

Code Exptanation Code Explanation
INITIATION CHARACTERS STORAGE COMMANDS (Storage Gnly}

* Reset — go to focal m Enable Storage Mode
c Clear Entry Qo Disable Storage Mode
ce Reset ~ stay in remote 1 Enable Tape Mode
Le Clear entry limits e Disable Tape Mode
TE Clear tolerance limits W1 Select Store Mods
13-3 Interface Interrupt Enable Codes W Select Read Mode
Y07 Interface Output Enable Codes & Advance/Load
. Termination Character { Selact/Display Step

H Delete Step

CONTROL COMMANDS K List

= Clear Storage
J Go to Remote - RS232
# Go to local - RS232 DATA INSTRUCTIONS
n Enable Local Lockout
Ue Disable Local Lockout E Polarity entry
bt Go to Standby -9 Magnitude entry
N Go to Operate : Decimal point
X1 * Select external sensing / Fractional scale entry
X0 * Select internat sensing E Exponent entry follows
F1 * Enable external oscitlator mode v * Volts entry
FO * Disable externai oscillator mode A * Amps entry
11 * Sefect 50 ohm divider override 4 + Ohms entry
RO * Disable 50 ohm divider override M * Hartz entry
@ Etror Mode toggle o] * dBm entry
< Error Mode Cursor one position ieft % Percentage entry
> Error Mode Cursor one position right
; Ingrement digit under cursor STATUS
: Decrement digit under cursor
Sor’ Store NEW BEF/CAL 1 ohm reference 120r"? Print Status massage
G Racail (TNR} 7 Print Central isplay
L Enable Entry Limizenty
T Enable Tolerance Limit entry
#1 * Enable Wideband option
2 * Disable Wideband option *Terminator recuired Tor action
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2-126. Initiation Characters

2-127. REBET "

2128 The mstrument s reset to the initial sequence
and local mode with this instruction. It assumes the
default condition, i.e., all registersreset. The visible effect
on the instrument is the STHRY, LOCAL, INT and 50{)
DIVIDER indicators ifluminated and the Output Dis-
play set to 9.0000 mV de. In addition the Wideband,
BExternal Osciltator, Echo Capability and Line Feed
Suppression features are disabled and the IEEE Service
Request disabled.

NOTE

Allow a 500 ms interval between a Reset

comnrand “* and any subsequent command,
2-129. CLEAR “C”
2-130. A Single “C” entry during a numeric entry while
in the keyboard mode clears that eatry. A second succes-
sive “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 sei to their maximum settings. Theentry “TC” sets the
telerance limits to maximum tolerance.

2-131, INTERFACE INTERRUPT ENABLE
CODES
3-132.  Interrupts for the interface sysiom are gencrated

using the alpha character I followed by an octal number
between 4 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 FEEE interface) is
enabled with a “Ready” and bit | high if enabled with an
“Error”. “Ready” interrupt refers toa SRQ at theend ofa
timeoul which represents the maximum settling time
required in the programmed range. They are generated
after a command which causes a change in cutput, &8, 2
terminator.of.-Standby, Operate.command.. Bit. 2.is.not

used at this time 50 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
MNumeric Ready : Error
G Disabled Disabled
3 Enabled Disabled
2 Disabled Enabled
3 Ensbled Enabled

2-133. INTERFACE OUTPUT CODES

2-134. Outputs {or the interface system are generated
using the alpha character Y followed by an octal numeric
between ) and 7, inclusive. The numeric is based on the
three binary bits of an octal number with bit ¢ high to
sappress alphabetic character outpat, bit { hightoenable
the echo feature of the RS232 interface and bit 2high to
disable the automtic line fecd following a carriage re-
turn. The possible combinations are given in Table 2-16.

Table 2-16. Interface Quiput Codes

Adpha 15237 Auto Line
Character Echo toed atftey
Mumeric | Qutput Capabhility carriage return
1] Active Disabled Enatiloed
1 Suppressed | Disabled Ecapied
2 Active Enabiled Enabled
3 Suppressed L nabled Ehabied
4 Active DCisabled £isabled
B Suppressed | [isabled Disabled
5 Active Ernabled Pisabled
7 Suppressed | Enabled Disabled
2-135. TERMINATOR “

wn

2-136. The character *)" {comma) is entered to com-
plete a string of commands and is notice to the controller
1o exceute the preceeding commands back to the previous
ferminator.

2-137. String Commands

2-138. There are four types of commands Lhat can'be
used within a string. They consist of eatries 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 ustructions can be combined
in & single string, provided the string doés not exceed 32
characters.indeneth, including the terminaior

2-139. CONTROL COMMANDS

2-140.  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 folowing paragraphs.

2-141. Interface Commands

2-142,  The IEEFE 488-1975 Intecface is enabled with an
address character which is further defined in the Stand-
ard and Section 6 of the Instruction Manual. The RS232



Interface is enabled with the character *J” and disabled
and returaed to Local control with the character “#”. The
characters “U1™ lock cut the LOCAL/REM switch on
the Front Panei for a Local Lockout condition, prevent-
ing a return to Local from the Front Panel. The Local
Lockeut is disabled, allowing free use of the front panel
with the mstruction “U0”, The Local/ Remote commands
are acted on immediately, not requiring a terminator.

2-143,  Standby/Operate

2-144, Standby is enabled with the character *S”
Operate is enabled with the character “N7. The modes are
mutuaily exclusive so the opposite mode is automatically
disabled. The Standby/operate commands do not
require a terminator for action.

2-145. Sensing

2-146. External sensing is selected with the instruction
“X 1", Internal sensing with “X0”. A terminator is requ-
ired for execution.

2-147. External Oscillator

2-148. The external osciliator mode is selected with the
ingtruction “F§”. To return to the internal oscillator
program “FO". A terminator is required for execution.

2-14%9. 304} Divider Override

2-158. The override mode is programmed with the
characters “R1*. This mode does not allow the instru-
ment to go into DC Voltage ranges below 20 Volts (min-
imum normal reading 2.0000). An cutput of 1.99999 or
less has a normal output impedance of 50 ohms. The
override may be disabled while remaining in the DC
Volts with the instruction “RO™. Programming a reading
above 2.0800V de, or an output with any function except
de Volts selected automatically disables the override. A
terminator is required for execution.

2-151.  Error Mode Instructions

2-152.  Programming any of the six Errer Mode instruce
tions puis the instrument into the Error Mode undess 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
jeft 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 “$" 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 requice
a terminator for action.
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2-153. Recall

2-154. The instruction “G" (GETY places the instru-
ment in the Recall mode. When in the Recall mode a legal
instruction (G, +, -, V, A, H, Z, D, M, T, L, 7) displays
the stored data. Any instruction not legal for recall will
toggle the instrument cut of Recall, if it had been in that
mode of operation. Programming Recall M (GM) or
Recall followed by a function not selected displays onthe
Central Display the magnitude of the function selected.
The message must be followed by the Central Psplay
Access Imstruction (7) to place the data on an output
device. The Recall instructions do not require a termina-
tor for action.

2-155, Limits

2-156.  The Entry Limit is programmed with the chara-
cter “L7 followed by the applicable magnitugde entry. For
example, the instruction [12.3456V would enter a limit
of +/-12.3456V de¢ and any entry exceeding that figure
would be rejected with an “Err3” display. The instruction
T fellowed by the applicable magaitude entry sets the
tolerance lmits. The typical instruction T.05% would
program a limit of 0.05% and any error exceeding that
during Error Mode Operation would iluminate the
LIMIT indicator and flash the Display, warning the
operator the preset limits had been exceeded. Both fimit
entries may be set to their maximum figure, effectively
disabling them, by entering the applicable instruction
foHowed by the character “C” (L.C or TC)

2-157. Wideband Option

2-158.  When instalted, the wideband option is enabled
with the instruction “P17. 1t is disabled with the instruc-
tion "PO”. When enabled the output is available at the
dedicated connector and the applicable veltage and fre-
quency specifications apply, A terminator is required for
execution,

3-159. STORAGE COMMANDS
(STORAGE ONLY)

2-160. The Sterape Commands are only used by
instruments in the 3100 Series that are equipped with a
Storage System and Tape Drive.

2-161. Storage Enable

2-162. The Storage Mode is enabled with the instruc-
tion *QI17 and disabled with “Q0". Until the Storage
Mode is enabled with this instruction, the remaining
storage commands are ignored.

2-163. Tape System

2-164.  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”.
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2-165. Store

2-166. Program the instruction “Wi” to select the store
mode and write data either in the storage metiory or on
tape. Select the Read Mede with the instruction “W{™.
This disables the store capability and permits thereading
of data from either the storage memory or the tape
systemm.

2-167. Advance/Load

2168, 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 programiming data being written into ths 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,

2-169.  Select/ Display Step

2-170. The instruction *(" performs the same function
as the Front Panel SEL/DISPLAY switch. The instruc-
tion, directly preceded by a numeric entry, displays the
data in the program step corresponding to the numesric
eatry on the Central Display, after flashing the step
namber. The same instruction without a directly preced.
ing numeric entry results in the flashing display on the
Central Display of the current step numbsr,

2-371. Delete Step

2-172. With the store mode selected the instruction
“Y" causes the program step presently selecied to be delet-
ed from the program. Insure the step counter is at the
correct position before transmitting this instruction.

2-173.  List Instruetion

2374, T he instruction S K2 lists.the presen.t..p;ogra:p OF.

2-176. Clear Storage Instruction

2-177. When the store mode has been selected the
instruction “=" clears the program previously written in
the storage memory. )

2-178. DAYA INSTRUCTIONS

2-179.  The Data Instructions are required to select or
change the output from the instrument. They set the
polarity, magnitude, multipiier and function of the $10%
Series output. The instructions required for each are
listed in the following paragraphs.

2-180.  Polasity Instructions

2-181. 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.

2-182, Magnitude Instructions

2183, These Instractions include the numberic charact-
ers “0” through “9”, the decimal point “.” and the siash
*/" used for the fractional scale divider.

2«184, Multiplier Instructions

2-185, The multiplier for the numeric value is entered
into the string using the scieatific rotation method. The
character “E” is programmed followed by the numeric
value of the power of ten desired, Le., for 10? program E2,
Hrm RS, m=Ed, ete, If there is no entry the instrument
assumes ugits {109 for the instruction.

2-186. Function Instruction

2-187. The Function commands define the output
selected by the Magnitude commands. The character V™
is programmed tc select Volts, “A” for Amps, “Z" for
Chms, “H” for Hertz, “D” for dBm and “%” for per-
centage.

the data for the current test as determined by the Read/
Store mode status. When the store mode is selected the
opticnal remote interface outputs to 2 printing device the
stored progran, starting with the program step selected.
In the read mode-a list data function results, with the data
pertaining to the instruction on the instrument cutput
trapsraitted through the optional remote interface to a
printing device.

2-175. The transmission of any character, including
sarriage return and/ or line feed, after the "K7 terminates
the output, deleting the listing. Any characters used by
the system controdler should be suppressed prior to
transmission fo assure an output of the listing.
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2-188. STATUS

2-189. Status Messages can withdraw from the instru-
ment and decode information in the status registers and
the central display. The displayed data coatains both
alphabetic and numeric characters, unless the alphabetic
characters have been suppressed using the applicable
Enterface Qutput Code. The output display is not divectly
accessible but may be placed on the central display witha
recall instruction and then withdrawn with a status
request. With any status message, all characters in the
ressage must be accepted by the controlling device
before any other operation can be performed by the
instrument.



2-190. Siatus Register Message [nstruction *17” or *"7

2-191.  Entry of the characters “17” results in an iremedi-
ate response of a nine character message {ollowed by a
carriage return and line feed to the interface. A termina-
tor is not required for this control character. Characters 1
and 9 of the message are coded ( through 9 and characters
2 through 8 are coded 0 through 7. Since some functions
or operations are mutually exclusive not all code com-
binations are used in some characters. The characters,
their position and the data provided aré given in Table

‘5100 Series

2-17. When the indicated bit is true the data listed in the
Table is present or selected,

2-.192. Ce.ntrai Display Access Instruction “7”

2-193. Entyy of the character *?” results in the immedi-
ate tesponse of a five and a hall digit scientific notation
number, The first digit will always be & 1 or Ofollowed by
& decimal point, five digits, “E* for exponent and the
exponent sign and digit, The sign of the exponent is trans-
mitted only when it is negative. Thesign for the numberis
transmitted only when it is relevant, i,e,, it is not sent for
AC amplitudes or frequencies.

‘Fable 2-17. Btatus Register Message Assingments

Wo. | Bits7-4 | Bit3 Bit 2 Bit 1 Bit 0 ' Comments
1 0011 X X WX X Decoded binary number corresponding to
the Error Codes in Teble 2.8,
2 - 0011 0 Ready Querload | High WARNING
Voltage
The High Voltage hit is set for BC Voltage
above 100 Volts only. It is NOT set for AC
outputs, - :
3 e0m Q Volts Amps Ohms Crly one function may be present at & time.
4 0011 0 dBm AC Cperate AC must be selected ¥ dBThis present.
’ : : Standby present if Operate is not selected.
5 00%1 G 5062 5082 External 5082 Override and 5082 Divider cannot be
Queiride | Divider Sense selected at the same time. Internal sense
present if External Sense’ not selected.
8 001t 0 Extesrnal | Boost Wideband External Qscillator and Wideband cannot
Ose be selected at the same time,
7 Q011 4] Recall Error Keybosrd Hecall and Error Mode cannot be selected
Mode Mode at the same time.
8 0011 0 0 G il Notused at this time.
8 0011 X X X X  Cursor position. Always 8 if Bit 1of
character 7 Faise. M3 digit position of
Cutput Display is O, increasing to 7 at
second digit position of Central Display. in
Error Maode 9 siginifies off scale to left,
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2+194.  The numeric message is followed by the charact-
er “L” if the LIMIT indicator on the Froni Panel is
itlaminated. A character (Table 2-18) representing any
function indicators on the Central Display illuminated
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 iluminated

L Limit

v ¥V~ Volts

A A -~ Amps

b4 1 — Ghms

H Wz — Hertz

[ dBm — decibal milliwates
% % ERROR

G dB ERROR

2-195. Only the data on the Central Display is transy

mitted with the character 7", however, the data can be’

frequency from an AC operation, a percentage during
Error Mode operations or any data availabie on the
Ceatral DHsplay during Recall operations. Examples of
each of the above are given in the following paragraphs.

2196, When the instrument is operating in the AC
mode the frequency selected is displayed on the Central
Dispiay. If this frequency was 400 Hz and the Central
Dispiay was reguested with the character “7” the response
would be 0.40000E3E 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.

2-197.  Tn the Brror Mode the frequency for editing, the

percentage of error caleulated and the d B error calculated.

can be transmitied in a status message, when they are
present on the Central Display. If the message is a
percentage of error or dB figure and it exceeds the preset
tolerance limits so that the LIMIT indicator is illumin-
ated the message ends with the character *L7.

2-198, A frequency transmission is transmitted as
described above.

2-199. A percentage error is transmitted as shown on
the Central Display, i.e., a reading of (.0631 would be
transmitted as 0.0031E0% CR LF.
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2-200.  In the Recall Mode any data that can be recailed
to the Central Display can e transmitied in the status
message. This includes programmed values for Volts,
Amps, Ohms, dBm, the voltage when dBm is
programmed, the tolerance limits and the eatry limts,
both Voltage and Current,

2-201. Recalled programmed entry limits of +750V dc
would be transmitted as +0.75006E3VE CR LF.

2202, An output of +156 pA dc recalied and trans-
mitted would be +1.50000E-04A CR LF.

2-203. Program Examples

2-204, The following paragraphs contain several
programming examples 1o aid the operator in using the
calibrator.

2.205. Use the following instructions to obtain the
output lsted:

i +6E-3A, N-In operate with an cutput of +6mA
de,

2. SVIE3H, N-In operate with an output of 3V ac
at 1 kHz.

3 L+308VE.-250V - Set the entry limits at 300V
de and -250V dc.

4. TO01% - SBets the tolerance limit to T0.01%

5 1.5VXIR:, N-In operate with an outpat of

+1.5V dc and the instrument prepared for
44erminal seasing with the 50 ohrme divider
overridden.

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

2-236. The following arc some typical status regisier
messages and a decoded explanation,

I. 004210009
i-No errors
2-None selected
3-Volts selecied
4-AC and Standby selected
5-External sensing selected
6-None selected
T-None selected
8-Not used
9-Error Mode not used









