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Metrology Software

Conventions

The MET/CAL Reference Manual uses the following special symbols and
conventions:

numeric
The following are examples of valid numeric entries:

123
+123
-12345

12.3
+1.234
-0.12345

1.23E+5
+123.4E-56
-12345.678E+90

integer

Thefollowing is an example of integer numbers with an implied decimal point.

123
+123
-12345
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[]
Unbold sgquare brackets indicate that data within them are optional .

[]
Bold square brackets indicate that data within them are literals (not optional).

filename

File namesthat are literal (not optional) are lowercase, bold.
blank

Thisindicatesthat afield isblank or empty.

NA

Thisindicates Not Applicable.

Fields of MET/CAL instrument FSC statements:

References to the fields of aMET/CAL instrument Function Selection Code (FSC)
are upper-case, i.e.,, RANGE, NOMINAL, and TOLERANCE.

General Rules of Function Selection Codes

The following pages describe the general rules of how the Function Selection
Codes (FSCs) control the MET/CAL system. The topics covered in this discusion
are

* What isa Function Selection Code?
e Common FSC Properties

* Rulesfor FSCs

* Results Reporting

e Special Constructions

What is a Function Selection Code?

A Function Sdection Code (FSC) instructs the system to perform atask that is
requested in a procedure. For example, the 5700 FSC instructs the system to
provide a stimulus output from the Fluke 5700A Calibrator, while the DISP FSC
directs the system to display a message to the operator during the execution of a
calibration procedure.
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Detailed Description of a Procedure

The following example shows you what a procedure looks like. The descriptions
of a procedure on the following pages relate back to this example.

Fluke Corporation MET/CAL Procedure

INSTRUMENT: Fluke 87: (1 year) CAL VER /5500 (Example)

DATE: 27-Oct-95

AUTHOR: Fluke Corporation

REVISION: 1.0

ADJUSTMENT THRESHOLD: 70%

NUMBER OF TESTS: 7

NUMBER OF LINES: 46

CONFIGURATION LINES: Fluke 5500A

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON

# Source: Fluke 80 Series Service Manua (PN 834168 April 1989).
# The 90 day specifications of the 5500A are used in TUR computations.

1.001 ASK- R N P F w
1.002 ASK+ K

1.003 HEAD PRELIMINARY INSTRUCTIONS

1.004 DISP [32] WARNING

1.004 DISP HIGH VOLTAGE is used or exposed during the performance

1.004 DISP of thiscalibration. DEATH ON CONTACT may result if

1.004 DISP personnel fail to observe safety precautions.

1.005 RSLT =DISPLAY TEST

1.006 PICE 87_dsp

2.001 DISP No warm-up time requirement.

2.001 DISP Ambient temperature: 18C - 28C.

2.001 DISP Relative humidity: less than 90%.

2.002 HEAD {ROTARY SWITCH TESTS}

2.003 DISP Hold down the RANGE button while turning the UUT rotary

2.003 DISP function switch from OFF to VDC. Release the RANGE

2.003 DISP button and turn the switch to { VAC}.

2.004 EVAL Does the UUT Indicate between -0012 and 0012?

3.001 DISP Rotate the rotary switch to OFF.

3.002 HEAD {ACVOLTAGE TESTS}

3.003 DISP Rotate the UUT function switch to VAC.

3.004 PIC 55 87 2w

3.005 HEAD AC VOLTAGE TESTS: {400mV Range}

3.006 5500 400 350.0mV -2.9U +2.9U 60H Sl 2w
4.001 5500 400 350.0mV 7.4U 5kH Sl 2w
5.001 HEAD {FREQUENCY TESTS}

5.002 DISP Select the 400mV Range on the UUT.

5.002 DISP Press the Hz button to select the Frequency Counter.

5.003 HEAD FREQUENCY TESTS: {19.999kHz Range}

5.004 5500 20 19.000kH 0.002U 150mv S 2W
6.001 HEAD {FREQUENCY SENSITIVITY AND TRIGGER LEVEL TESTS}

6.002 DISP Press the Range button to select the 4V range.

6.003 5500 1000.0H 0.2V 300mv Sl 2w
7.001 END

This example procedure performs a partia calibration verification of a Fluke 87
Digital Multimeter. The Fluke 5500A is used as a calibration source.
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MET/CAL Procedure Headers

The procedure is prefaced by a procedure header. The procedure header is

described as follows;

Title Line

TheTi t | e linetypically contains the name of your organization that is specified
during the configuration of your calibration system.

Instrument

Date

Author

Thel nst runment line specifies the name of the procedure. In the example
procedure, the nameisFl uke 87: (1 year) CAL VER /5500

( Exanpl e) . Use names that uniquely identify the UUT for which you wrote the
procedure. The name is used by an operator to select a procedure.

The name can be up to 55 characters long. Spaces are significant, but case (upper
or lower) isnot.

A procedure may have up to six distinct names and each name is specified on a
separate Instrument line.

The Dat e line shows the date on which the procedure was written or last edited.
The system enters this information automatically. In the example procedure, the
dateis20- May- 94.

The Aut hor line may contain the name of the person who wrote the procedure.
The Aut hor lineisan optiona entry. In the example procedure, the author is
Fl uke Corporati on.

Revision

The Revi si on line shows the current revision of the procedure. Thisis
incremented exclusively by the procedure writer.

Adjustment Threshold

The Adj ust ment Thr eshol d lineis used to specify the point above which a
PASS condition is considered marginal.
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Note
Percent of tolerance (% TOL) is rounded off to the nearest 1%.
Therefore, you see PASS 100% (if the result is between 99.5% and
100%) and FAIL 100% (if the result is greater than 100% and less
than 100.5%).

In the example procedure, the default adjustment threshold value is 70%.

Number of Tests
Thisline indicates how many tests the procedure contains. A test isdefined asa
portion of the procedure that produces aresult. In aprocedure, atest isidentified
by the integer portion of the STEP number (described later). MET/CAL
automatically computes and enters this number. The example procedure contains
seven tests.

Number of Lines

Thisline indicates how many lines the procedure contains. The procedure header
isincluded in this count. MET/CAL automatically calculates this number.

Configuration

The Conf i gur at i on line specifies the instruments required by the procedure.
In the example, the Fluke 5500A isthe only required instrument.

Standard
The STD FSC causes MET/CAL to perform atraceability check for a manually
controlled external standard used by the procedure. The MET/CAL procedure
compiler (editor) generatesa"STANDARD" statement in the header of a compiled
procedure for each distinct instrument specified in an STD statement.

Column Headers
The Column Headers line identifies the fields of a MET/CAL procedure statement.

Naming a Procedure

To create aname for a procedure, press | on ablank line. The Instrument: line
appears. Type in the name and press to compile the line.

Calibration procedures can be designed to calibrate different instruments with
similar calibration or verification requirements. For example, the procedures for
the Fluke 73, 75, and 77 are similar, but there are dight differences. Instead of
creating a different calibration procedure for each model, it is possible to create
one procedure in which the execution of the procedure is controlled by the name
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selected. This single procedure would have three names, shown as followsin the
header of the procedure:

INSTRUMENT: Fluke 73
INSTRUMENT: Fluke 75
INSTRUMENT: Fluke 77

The action of the Name Procedure command depends on the contents of the line,
status of the line, and the type of line the cursor is on. The following explains what
may occur in certain situations when a procedure is named:

If the line is blank, Name Procedure causes INSTRUMENT: to appear. Typein the
name you want the procedure called and press . The procedure compiles
and the procedure name appears in the instrument line.

If the line is not blank but compiled, either the procedure name appearsin thetitle
bar or the line was not an INSTRUMENT: line and the following status message
displays: Not an Instrument Line.

If the line is not blank and not compiled, the current line may be an
INSTRUMENT: line and the selected procedure name is entered into the title bar
of the active window. If the lineis not an Instrument line or is deleted, the
previoudly selected procedure nameis re-selected and its name remains in thetitle
bar of the active window.

Observe the following rules for naming procedures:

e A procedure must have at least one name and may have up to six names. These
names are displayed individually in the MET/CAL Procedure Directory after
the procedure is stored.

e TheJMPT and JMPF Function Selection Codes may be used tojumpin a
procedure in a manner dependent on the name selected.

» If the procedure to be edited is loaded from the Procedure Directory, the
selected name of the procedure is set to the name by which it was chosen. This
name is shown in the header of the Procedure Editor.

» |If the procedureis created from scratch, no nameis assigned until lis
used to create an instrument line. If you do not use the Name Procedure
command, the selected procedure, after compilation, isthe name in thefirst
INSTRUMENT: line. The selected name can be assigned or changed by the
Name Procedure command.
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MET/CAL Procedure Body Statements

The remainder of the procedureis called the procedure body. The procedure body
consists of executable procedure lines that follow the header. All procedure lines
in the procedure body begin with a Step Number followed by a Function Selection
Code (FSC).

In the previous section, an FSC was defined as a code that informs the system of a
task to be performed. All FSC statements have the following common properties:

Test Number

The Test Number isthe integer portion of the number in the STEP field. A testis
one or more statements with the same test number. Test numbers identify tests. A
test is defined as a portion of a procedure that generates atest result.

Step Number

The Step Number isthe entire number in the"STEP" field. The step number
associated with each procedure test can be between <step #> .001 and <step#>
.999. The step numbers are automatically assigned by the procedure compiler,
athough you can influence the numbering of linesin certain situations.

FSC Identifier

The FSC identifies the statement. It isthe field following the "STEP" field. For
example, DISP identifies a display statement, 5100 identifies a statement used to
control the Fluke 5100B calibrator, and so on.

Function Selection Code Types
MET/CAL has seven FSC types, the FSC categories are as follows:

Instrument

Display Control

Evaluation

Interface Control

Memory Register Operation
Procedure Control
Miscellaneous

Each FSC type performs a different function in the MET/CAL system. The
following describes the function of each FSC type and, where appropriate,
describes specific information required in the Range, Nominal, Tolerance, MOD1,
MOD2, MOD3, MOD4, and CON fields. The use of these fields varies with the
type of FSC. The requirements of the remaining fields are discussed in detail in the
respective FSC sections of this manual.
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Table 1 contains a list of all the FSCs in MET/CAL. The table shows the type of
each FSC and the task each FSC performs.
Table 1. Function Selection Code Types
Display Control FSCs
CON Displays a connection message.
DISP Displays messages to the operator.
DRAW Sets up a UUT outline and image for display by EVAL, DISP,OPBR, or SET.
HEAD Display a header message.
MESS Stores a message to be displayed with a stimulus instrument evaluation,
measurement instrument setup, or an EVAL statement
PIC Displays a picture. (Also refer to PICE under Evaluation FSC.)
SET Displays a list of settings for complex UUT setups.
RNG Displays a range message.
Evaluation FSCs
DOSE Set PASS or FAIL via a DOS program.
EVAL Set PASS or FAIL based on operator response to a YES/NO prompt
MEMC Set PASS or FAIL based on numeric evaluation.
MEM = System Actual value
MEML1 = UUT Indicated value
MEMCX Sets PASS or FAIL based on numeric evaluation.
MEM1 = System Actual
MEM = UUT Indicate
PICE Set PASS or FAIL based on operator response to a YES/NO prompt displayed
over picture.

Instrument FSCs

Calibrators

4000 Datro 4000 and 4000A Autocal Standards
4200 Datron 4200 Autocal AC Standards
4700 Datron 4700 Multifunction Calibrator
4705 Datron 4705 Multifunction Calibrator
4707 Datron 4707 Multifunction Calibrator
4708 Datron 4708 Multifunction Calibrator
4800 Datron 4800 Multifunction Calibrator
4800A Datron 4800A Multifunction Calibrator
4805 Datron 4805 Multifunction Calibrator
4808 Datron 4808 Multifunction Calibrator
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Table 1. Function Selection Code Types (cont.)

Instrument FSCs

Calibrators

5001, Tektronix CG 5001 Calibration Generator

MCAL

5011, M511 Tegam/Tektronix CG 5011 Calibration Generator

5100 Fluke 5100B Calibrator, DC and AC Voltage and Current
5130 Fluke 5130A Calibrator, DC and AC Voltage and Current
RESF Fluke 5100B or 5130A Calibrator, Resistance

WIDE Fluke 5100B Calibrator, Wideband AC Voltage

5200 Fluke 5200A AC Calibrator

5205 Fluke 5205A and 5215A Power Amplifier controlled by a 5100B or 5130A
5220 Fluke 5220A Transconductance Amplifier controlled by a 5100B or 5130A
5440 Fluke 5440B DC Calibrator

5450 Fluke 5450A Resistance Calibrator

5500, M550 Fluke 5500A Multiproduct Calibrator

5520, Fluke 5520A Multiproduct Calibrator

M5520

5700, Fluke 5700A Multifunction Calibrator

MMFC

5720, Fluke 5720A Multifunction Calibrator

M5720

5800, Fluke 5800A Oscilloscope Calibrator

M5800

5820, Fluke 5820A Oscilloscope Calibrator

M5820

P700 Pressure Calibration using Fluke 5520A

9000, Datron 9000 Meter Calibration System

M9000

9100, Datron 9100 Calibration System

M9100

9500, Datron 9500 Oscilloscope Calibrator

M9500

Transfer Standards

4950, Datron 4950 Multifunction Transfer Standard
M4950

5790, Fluke 5790 AC Measurement Standard
ACMC
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Table 1. Function Selection Code Types (cont.)

Instrument FSCs

Counters\ Timers

5335, Hewlett-Packard 5335A Universal Counter
M5335

6666, M666 Phillips PM 6666 Timer/Counter

6680, M680 Phillips PM 6680 or Wavetek 900 Timer/Counter
6681, M681 Phillips PM 6681 or Wavetek 901 Timer/Counter
6685, M685 Phillips PM 6685 or Wavetek 905 Timer/Counter
Loads

HP60 Hewlett-Packard 6060B DC Electronic Load
HP63 Hewlett-Packard 6063B DC Electronic Load
Multimeters

1271, M1271 Datron 1271 Multimeter

1281, M1281 Datron 1281 Multimeter

2000 Keithley 2000 Multimeter

2001 Keithley 2001 Multimeter

2002 Keithley 2002 Multimeter

34401 Hewlett-Packard 34401 Multimeter

34420 Hewlett-Packard 34420 Multimeter
3458,M3458 Hewlett-Packard 3458A Digital Multimeter

45, M45 Fluke 45 Dual Display Multimeter

8505 Fluke 8505A Digital Multimeter

8506 Fluke 8506A Thermal RMS Digital Multimeter
8508,M8505 Fluke 8058A Reference Multimeter

8842 Fluke 8840A and 8842A Digital Multimeters
8920 Fluke 8920A True RMS Voltmeter

Signal Generators

2024, M2024 Marconi 2023, 2024, and IFR 2023A, 2024A AM/FM Signal Generators

5030 Tegam/Tektronix SG 5030 Leveled Sine Wave Generator

5050 Tegam SG 5050 Leveled Sine Wave Generator

6060, M606 Fluke 6060A, 6060B, 6061A, 6062A, 6080A, and 6082A RF Signal Generators
8648, M8648 Hewlett-Packard 8648A, 8648B, 8648C, and 8648D RF Signal Generators
SMYO02, Rohde & Schwarz SMYO01, SMY02, and SMY43 RF Signal Generators
MSMYO02
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Table 1. Function Selection Code Types (cont.)

Instrument FSCs

Function Generators

3325, M3325
33120, M33120
33250, M33250

Hewlett-Packard 3325A and 3325B Function Generators
Agilent 33120A Function Generator
Agilent 33250A Function Generator

5191 Phillips PM 5191 Function Generator

5192 Phillips PM 5192 Function Generator

5193 Phillips PM 5193 Function Generator

Power Meters

437, M437 Hewlett- Packard 437B Power Meter and EPM-441A or E4418A in 437B
emulation mode

4418, M4418 Agilent E4418B Power Meter and Agilent/HP E4418A formally EPM-441A
Power Meter

4419, M4419 Agilent E4419B Power Meter and Agilent/HP E4419A formally EPM-442A
Power Meter

RF Analyzers

8901, M8901 Hewlett-Packard 8901A and 8901B Modulation Analyzer

8902, M8902 Hewlett-Packard 8902A Measuring Receiver and 8902S Microwave
Measurement System

8903, M8903 Hewlett-Packard 8903B Audio Analyzer and 8903E Distortion Analyzer

Spectrum Analyzers

8560, M8560 Hewlett-Packard 8560A, 8561A/B, 8562A/B, 8563A and 8560 E-Series
Spectrum Analyzers

8566, M8566 Hewlett-Packard 8566B Spectrum Analyzer

8568, M8568 Hewlett-Packard 8568B Spectrum Analyzer

8590, M8590 Hewlett-Packard 8590L, 8591E, 8592L, 8593E, 8594E, 8595E, and 8596E
Spectrum Analyzers

Interface Control FSCs
IEEE Direct control of a device on an IEEE-488 interface.
PORT Direct control of a device on a serial interface.
Memory Register Operations FSCs

MATH Performs arithmetic & string operations using memory register.

MEM2 Manipulates the contents of the memory register MEM2.

MEME Exchanges the values of memory registers MEM and MEM1.

MEMI Displays a prompt for a number to be placed in memory register MEM.

MEM+ Add MEM1 or the specified value to memory register MEM.

MEM- Subtract MEML1 or the specified value to memory register MEM.

MEM* Multiply MEML1 or the specified value to memory register MEM.

MEM/ Divide MEML1 or the specified value to memory register MEM.

11
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Table 1. Function Selection Code Types (cont.)
Procedure Control FSCs
ASK+ Set system flags.
ASK- Unset system flags.
CALL Call one procedure from another.
DOS Call a DOS program. Also see DOSE under Evaluation FSCs.
JMP Branch to a specified procedure step.
JMPF Branch to a specified procedure step if MEML1 is less than zero.
JMPL Branch to specified LABEL.
JMPT Branch to a specified procedure step if MEML1 is greater than zero.
JMPZ Branch to a specified procedure step if MEML1 is equal to zero.
LABEL Establishes target for IMPL.
OPBR Presents a message that requests a response.
RPT Repeats a test.
TARGET Specifies jump destination for post test “Repeat” and “Cancel” options.
Miscellaneous FSCs
ACC Specifies the system accuracy for a MEMC FSC.
ACCF Specifies an alternate accuracy file.
RESET Specifies reset commands for user-configured or UUT instruments.
RSLT Adds text to result files with or without an operator prompt.
STD Includes traceability information for manual instrument.
TOL Specifies tolerance for multiple evaluations.
VSET Assigns values to system parameters

12
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Instrument FSCs

Instrument FSCs control system calibration instruments. An Instrument FSC is
used to apply a stimulusto, or take a measurement from, the UUT. The FSC may
a so generate automatic messages describing the signal connection between the
calibration instrument and the UUT, and the UUT range required for the test. In
addition, an instrument FSC may perform an evaluation that resultsin a PASS or
FAIL condition.

When you enter information for a given FSC, you must enter the step number first,
the FSC second. If no step number is entered, it is automatically inserted by the
procedure compiler. Following the FSC code, other information for the FSC may
be entered in an arbitrary order. When the statement is compiled, the compiler
sorts the entries into the appropriate fields.

In some situations, the order in which entries are made is significant. For example,
in the 6060 FSC, if you enter the amplitude information before the frequency
information, amplitude is stored in the NOMINAL field and frequency in the
MOD1 field and an evaluation, if any, is based on the amplitude.

If you enter the frequency first and then amplitude, the frequency value is stored in
the NOMINAL field and the amplitude information in the MOD1 field and an
evaluation, if performed, is based on the frequency. The compiler sorting routine
displays error messages if it cannot sort the line. The following rules apply to al
Instrument FSCs after alineis sorted.

RANGE Field

The RANGE field isafive-character field that specifies the Unit Under Test
(UUT) range in units of the NOMINAL value. The format of the RANGE field is
one of the following:

e number
o« A"
e plank

The RANGE field causes an automatic range message to be generated when the
procedure statement is executed. If the RANGE fieldis"A", "Autorange” is
specified. Refer to the section, Automatic Messages later in this manual for more
information. Note that the ASK "R" flag can be used to disable automatic range
messages, and the ASK "D" flag can be used modify the range message. Refer to
ASK+, ASK- FSC sections of this manual.

A numeric RANGE field may be used for the following:

e Calculating test tolerance. For more information, refer to the section
TOLERANCE Field Rules.

*  Generating automatic slew message for certain FSCs, i.e., the FSCs affected
by the ASK 'D’ flag.

e Calculating the compile-time T.U.R. when the procedure statement does not
specify anumeric NOMINAL value.

e Controlling the formatting of certain results variables. For more information,
refer to the section, Results Formatting.

13
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Other rules:;

e To be compatible with earlier versions of MET/CAL, any RANGE field
specification may include an appended "R". If the appended "R" is present, the
procedure compiler removes the "R" when the procedure statement is
formatted. The"R" does not affect the interpretation of the RANGE field.

No RANGE field entry is allowed in an instrument setup statement. An
instrument setup statement is an instrument statement that contains an 'S’ in the
MODA4 field.

«  NoRANGE field entry is alowed in a statement that appears in an adjustment
block. Statementsin an adjustment block are indented so that the FSC appears
in the RANGE field.

NOMINAL Field

The NOMINAL field specifies the nominal value of the stimulus for a calibration
instrument source function (e.g. AC Voltage) or the anticipated measurement
value of a calibration instrument measurement function (e.g. Ohms). The
NOMINAL field can be up to 14 characters long. The following example shows
how the nominal valueis entered:

[nuneric][prefix]units

Table 2 lists the recognized units and Table 3 lists the recognized prefixes.
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Table 2. Recognized Units

Quantity Units Symbols
Amplitude Decibels D
Capacitance Farads F
Current, RMS or DC Amps A
Current peak Amps peak Ap
Current peak-to-peak Amps peak-to-peak App
Conductance Siemens Y
DC Offset Volts Voff
Duty Factor® None DF
Frequency Hertz H
Frequency Ratio* None H/H
Percent* na pct
Phase Degrees deg
Power, RMS or DC Watts w
Pressure Pascals Pa
Pressure bars bars
Pressure feet or water ftH20
Pressure grams per sq. cm. g/cm2
Pressure inches of Mercury inHg
Pressure inches of water inH20
Pressure meters of Mercury mHg
Pressure meters of water mH20
Pressure pounds per sg. inch psi
Resistance Ohms z
Temperature Degrees Celsius degC
Temperature Degrees Fahrenheit degF
Temperature Kelvins K
Time or period Seconds T
Video Amplitude IRE IRE
Video Line Marker * None LM
Voltage, RMS or DC Volts \
Voltage peak Volts peak Vp
Volts per Amp Volts per Amp VIA
Voltage peak-to-peak Volts peak-to-peak Vpp
Voltage Ratio * None VIV

* MET/CAL requires a units symbol to identify the quantity, even if the quantity is
dimensionless (duty factor, frequency ratio, video line marker, and voltage ratio).
Similarly, even though percent is not a unit, the symbol "pct" is used to satisfy

MET/CAL'’S requirement for a symbol.

The actual units allowed are dependent on the FSC. Refer to the FSC sections for the

allowed units for a particular FSC.

15
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Table 3. Recognized Prefixes
Prefix Symbol Multiple
pico p 1E-12
nano n 1E-9
micro u 1E-6
milli m 1E-3
kilo K 1E+3
mega M 1E+6
giga G 1E+9
With the exception of 'm’ and 'M’, case is not significant. For example, a procedure
statement could specify 'NV’ instead of 'nV’ to indicate nanovolts. If anon-
standard case is used to enter a prefix symbol (for example, ‘N’ for nano), the
Procedure Compiler converts the symbol to the standard case.
For units of hertz or ohms, 'm’ and 'M’ are case significant. 'M’ represents mega
and 'm’ represents milli.
When just units and an optional prefix (e.g., mV) are entered in the NOMINAL
field, the value is taken from memory register MEM when the statement is
executed.
If the NOMINAL field contains asingle asterisk (*), the calibration instrument is
set to areset condition. Since thisimplies a Setup test, Sis automatically inserted
in the MODA4 field. Refer to the MOD4 Field Rules section later in this manual for
more information.
When an instrument FSC is entered with al other fields blank, an asterisk is
inserted automatically in the NOMINAL field and an 'S’ is automatically inserted
in the MODA4 field.
When the NOMINAL field contains only units and the MOD1 field is not blank,
the MODL1 field must specify avalue and vice versa.
TOLERANCE Field
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The TOLERANCE fidd specifies the tolerance to which the UUT indicated value
isevaluated. Thisfield can be up to 13 characters long including spaces. Any
combination of up to three of the following entries described in Table 3 can be
used.



Metrology Software
Instrument FSCs

Table 4. Tolerance Field

Entry

Tolerance Specification

%% of nominal%o

This tolerance is the percent of the nominal value.

@ of range/

This tolerance is the percent of range as entered in the
RANGE field. A numeric entry (not A) in the RANGE field
is required with this expression. See "Other Rules" below
for information about autoranging.)

(bpm of nominalCP%

This tolerance is in ppm of the nominal value.

(ppm of rangeP/

This tolerance is in ppm of range as entered in the
RANGE field. There must be a numeric entry in the
RANGE field (not A) in order to use this expression.

[@bsolute units(U

Units are the same as used in the NOMINAL field; this
includes the prefix.

If the tolerance is unsigned, a + tolerance is implied. For example, "1%" is

equivalent to "+1% -1%".

If the tolerance is prefaced by the tolerance is specified in the positive
direction from the nominal value; if prefaced-bythe tolerance is specified as
negative from the nominal value.

A tolerance specification is not allowed with a setup (MOD4 = 'S") test or in
an indented adjustment procedure step.

% of range (/) or ppm of range (P/) are not allowed when the RANGE field is

blank or autorange.
If UUT tolerance is specified in an evaluation or comparison test, TOL is

entered and the tolerance specified in the last executed TOL FSC applies. If no
TOL FSC is present, the tolerance applied is zero units. Refer to the
description of the TOL FSC in théOL section of this manual.

The tolerance value may be a literal numeric value or may refer to a numeric

register. Valid numeric register specifications are M1, M2, ..., M255. If the

value is not specified, the value is taken from MEM at runtime.
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MOD1 Field

The MOD1 field specifies the frequency, period, or amplitude of a periodic signal,
or thefield isleft blank.

If the MODL1 field contains the frequency or period, the NOMINAL field contains
the amplitude and vice versa.

When the NOMINAL field contains only units and the MOD1 field is not blank,
the MODL1 field must specify avalue and vice versa.

The modifier value is entered as follows:
[ numeric] [ prefix] units
Asin the case of the nominal value, the units and allowed numeric value for the

MOD1 field depend on the particular FSC. Refer to the FSC sections of this
manual for detailed information on specific FSCs.

Recognized prefixes are the same as discussed under the NOMINAL field rules.

MOD?2 Field

One or two characters can be in the MOD?2 field. Refer to the FSC sections of this
manual for detailed descriptions of each FSC.

MOD3 Field

One or two characters can be in the MOD3 field. Refer to the FSC sections of this
manual for detailed descriptions of each FSC.

MOD4 Field
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The MOD4 field specifies the type of test being performed and can contain only a
single character. The following four types of tests are defined inthe MET/CAL
procedure language:

e Evauation Test (MOD4 field is blank).

For a stimulus function, a calibration applies a known value to the UUT and
MET/CAL checksthat the UUT reading is within the specified tolerance. For
ameasurement function, MET/CAL checksthat a UUT output iswithin the
specified tolerance.

e Setup Test (MOD4isS).

For a stimulus function, a Setup Test appliesthe nominal value to the UUT.
For a measurement function, a Setup Test continually monitorsa UUT output
so that it may be adjusted to the specified nominal value.

e Nomina Setup Test (MOD4 isN).
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The Nominal Setup test does not perform an evaluation. The Nominal Setup
test alows the output of a stimulus calibration function to be adjusted so that
the UUT readsanominal value. For a measurement calibration function, a
singlereading is taken. This value may be used later in a Comparison Test.

» Comparison Test (MOD4 isC).

The Comparison Test is used in conjunction with the Nominal Setup test. The
Comparison Test operates like an evaluation test, except that the value
established by the Nominal Test isused as areference for the evaluation,
instead of the value specified in the NOMINAL field.

Thesetests are explained in greater detail later in this manual.

CON Field

The CON fidd is atwo-character field. The entries depend on the particular
instrument FSC. Refer to the FSC sections of this manual for more information on
individual FSCs.

Evaluation Test

An Evaluation test may perform one of two types of evaluation: astimulus or a
measurement eval uation.

For a stimulus evaluation, a calibrator applies a known value to the UUT and
checks the UUT reading to determine if it is within the specified tolerance.

A measurement evaluation checks that a UUT output is within the specified
tolerance.

The effects of the type of calibration instrument function, type of test, and method
of UUT reading entry on UUT Indicated, System Actual, and the contents of MEM
and MEM1 are described below.

Stimulus Function
An example of thistype of evaluation test is as follows:

STEP FSC RANGE NOM NAL TOLERANCE MOD1 MoD2 3 4 CON
2.001 5500 400 350nv  0.1%0.1/ 60H Sl 2W

There are three ways to evaluate UUT performance when using stimulus-type
calibration instruments:

e Slew the output until the UUT reads the nominal value, or dew the reading on
the display to match the UUT reading. The latter method is used when the
calibration instrument supplies only discrete values of resistance. This method
provides detailed performance information and is least prone to operator error.
The Slew method is used when any of the defaults ASK- B, ASK- G, or ASK-
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K isin effect. Refer to the description of these flags in the ASK FSC
description in the ASK FSC section of this manual.

Enter the UUT reading from the keyboard. The keyboard method is selected
with ASK+ K. When ASK+ B is set, the operator has the option to select
Keyboard entry.

Select Yesif the UUT reading iswithin the range displayed on the screen; if
not, select No. This method, called Go/No-Go testing, does not provide
detailed performance information on the UUT but does minimize procedure
execution time. The Go/No-Go method is selected when ASK+ G isin effect.
When ASK+ B is set the operator has the option to select Go/No-Go.

If the UUT reading can be obtained under remote control viathe IEEE-488 or RS-
232C interface, a closed-loop verification is possible. Setup tests are used to apply
therequired stimuli. The PASS/FAIL evaluations of the readings are done with the
MEMC FSC. Refer to the descriptions of the IEEE, PORT, and MEMC FSCsin
the respective FSC sections of this manual for detailed information. Each method
isexplained in more detail below:

Note

Remote control of a UUT does not guarantee the reading can be
obtained remotely. Thisis especially true for scopes.

Slew Evaluation (Except Discrete Resistance)
(ASK- B, ASK- G, ASK- K or optionally with ASK+ B)

Usethe key or the mouse to select the desired button, then use either the
mouse or key to slew the output of the calibration instrument. Refer
to Figure 1. When the stimulus is adjusted sufficiently for the UUT to read the
nominal value, select Advance to proceed to the next procedure step. The
error is computed, and a PASS or FAIL condition is established for the test.
Refer to Figure 4 to see the test resullt.
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Slew E3

| Adjuzt stirmuluz for a UUT reading of 350 mt at B0 Hz. |

.|.35|]_|]|]m i, 60 Hz

= -
T erminate

fsls.bmp
Figure 1. Slew Dialog Box (Except Discrete Resistance)

Thefollowing UUT Indicated and System Actual are reported in the Post-Test
Summary and may be included in the results file depending on the results template
used at the time the procedure is executed:

UUT Indicated  Thevalue shown in the NOMINAL field or the value of
memory register MEM if only units were specified in the

NOMINAL field.
System Actual  The cdibration instrument output when Advanceis
selected.
Values of memory registers MEM and MEM 1:
MEM Not affected by the dlew evaluation.
MEM1 System Actual

e Slew Evaluation (Discrete Resistance)
(ASK- B, ASK- G, ASK- K or optionally with ASK+ B)

When only discrete resistance values are available from calibration stimulus
instruments, resistance cannot be slewed. When the slew method is used for
discrete resistance, the value on the display is adjusted to exactly match the
UUT. Thisincludes the 5700, 5450, and RESF FSCs.

An example of thistype of evaluation test is as follows:

STEP FSC RANGE  NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
2.001 5700 10 10z 0.1%0. 1/ 2W
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Use the mouse or the key to slew the displayed reading as described
before. When the value on the display matches the UUT reading, select Advance
to go to the next procedure step. The error is computed and compared to the
specified value in the procedure line.
Slew E3 |

| Adjuzt dizplay to match UUT reading. |

Stimulus iz

+10.00000(]

T erminate |

fs2s.bmp

Figure 2. Slew Dialog (Discrete Resistance)

Thefollowing UUT Indicated and System Actual are reported in the Post-Test
Summary and may be included in the results file depending on the results template
used at the time the procedure is executed:

UUT Indicated Thisvalue on the display when Advance is selected.

System Actual  The actud calibration value of resistance for the 5700A and
5450A. The actual value is reported instead of the valuein
the NOMINAL field (e.g., 10.000012 instead of 10 Q). The
5100B and 5130A do not support the ability to query the
actual resistance; therefore, the NOMINAL valueis used.

Vaues of memory registers MEM and MEM 1.
MEM Not affected by the dew evaluation.
MEM1 UUT Indicated.

» Keyboard Evaluation (ASK+ K or optionally with ASK+ B)

*  When the keyboard method is used, you are prompted to enter the UUT
reading. Refer to Figure 3.
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fs3s.bmp

Figure 3. Keyboard Entry Operator Prompt

After the UUT reading is entered, the error is computed. The test result appears as
shown in Figure 4.

fs4s.bmp
Figure 4. Post-Test Summary of a Slew or Keyboard Entry Instrument Evaluation
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Thefollowing UUT Indicated and System Actual are reported in the Post-Test
Summary and may be included in the results file depending on the results template
used at the time the procedure was executed:

UUT Indicated The value entered from the keyboard.

System Actual  The value shown in the NOMINAL field or the value of
memory register MEM if only units were specified in the

NOMINAL field.
Vaues of memory registers MEM and MEM1:
MEM Not affected by keyboard entry evaluation.
MEM1 UUT Indicated.

* Go/No-Go Evaluation (ASK+ G or optionally with ASK+ B)

When the Go/No-Go method is used, you are prompted to respond Y es or No
based on whether the UUT reading is between the limits displayed in the
diaog. Refer to Figure 5.

METJCAL Run Time - Demo Mode BE

Calibrate... Dplions Break Secority  Aboud...

Stimulus: 350 mV at 60 Hz, sine

Fluke Carporation R

slew

Test Evaluation

Does UUT indicate between 349,25 and 350,757

O ] [ me ] [ Teminme |

24
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Figure 5. Go/No-Go Evaluation Test
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These limits are determined from the tolerance information and depend on the
adjustment threshold value if an adjustment procedure follows the evaluation step.
For example, if no adjustment step follows, the limits are as follows:

349.25 mv and 350.75 nV
The exact UUT error cannot be computed, only a PASS/FAIL condition is

determined, based on operator’s response. The test result appears as shown in
Figure 6.

fs6s.bmp

Figure 6. Post-Test Summary of a Go/No-Go Instrument Evaluation
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Thefollowing UUT Indicated and System Actual are reported in the Post-Test
summary and may be included in the results file depending on the results template
used at the time the procedure was executed:

UUT Indicated OPER- EVAL.

System Actual  The value shown in the NOMINAL field or the value of
memory register MEM if only units were specified in the

NOMINAL field.
MEM and MEM1 updates:
MEM Not affected by the Go/No-Go evaluation.
MEM1 +1indicating a PASS condition if YES was selected. -1

indicating a FAIL condition if NO was selected.

Measurement Function
An example of thistype of evaluation test is as follows:

STEP FSC RANGE  NOM NAL TOLERANCE MOD1 MoD2 3 4 CON
2.001 8842 10 10z 0.1%0. 1/ 2W

This example programs the 8842A to measure volts.

The operator is asked to set the UUT output to the NOMINAL value and place it
in operate unless this automatic message is disabled by ASK- N (Figure 7).

When Advance is selected, the measurement is made and the operator is asked to
put the UUT in standby unless this automatic message is disabled by ASK- N
(Figure 10).
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= MET/CAL Run Time - Demo Mode =1~

I Calibrate.. Llptioag Eltlt SECinby ,ghljl_ll__.

Fluke Corporation

test

Stimulus: 10 Ohms

R,

=l

Teat Selup

Then ast UUT co OFERATE.

Ser UUT to sourcce 10 Ohmss.

fslls.bmp

Figure 7. Test Setup Prompt

Theerror is computed and a PASS or FAIL condition is established for the test.

The ASK B, G, and K

-flags have no influence on this type of evaluation.

Thefollowing UUT Indicated and System Actual are reported in the Post-Test

Summary and may be

included in the results file depending on the results template

used at the time the procedure is executed:

UUT Indicated

System Actual

The value shown in the NOMINAL field or the value of
memory register MEM if only units were specified in the
NOMINAL field.

The actual UUT output as measured by the calibration
instrument.

Vaues of memory registers MEM and MEM1:

MEM
MEM1

Setup Test

Not affected by the evaluation.
System Actual.

For a stimulus function, a Setup Test applies the nominal value to the UUT. For a
measurement function, a Setup Test continually monitors a UUT output as the
UUT is adjusted to the specified nominal value.
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Stimulus Function

The calibration instrument is set up to output the nominal value. The upper part of
the display indicates the stimulus. No evaluations or results are generated, and
procedure execution continues immediately with the next procedure statement.

The stimulus is removed when a reset statement for the same FSC is executed,
e.g., "*" isin the nominal field, or when an evaluation FSC is completed and the
step number increments, unless ASK- D isin effect.

Vaues of memory registers MEM and MEM 1.
MEM Not affected by the setup test.

MEM1 Theapplied stimulus. Thisisthe value specified in the NOMINAL
field except for resistance from the 5700A and 5450A. For these
cases, MET/CAL queries the calibrator to determine the actual
resistance which is then used instead of the value in the NOMINAL
field (e.g., 10.000012 instead of 10Q).

Thefollowing is an example of a stimulus Setup Test used during closed-loop
verification of aUUT.

<exanpl e>STEP FSC RANGE NOM NAL TOLERANCE MODL  MOD2 3
4  OON
2.001 | EEE FIR3
2.002 5700 10V s 2w
2.003 | EEE 2[1]
2.004 MEME
2.005 MEMC 10V 0.1% 0. 1/
Explanation:

1. TheUUT is programmed to the desired function and range in step 2.001. Refer
to the IEEE FSC section for more detailed information on its operation.

2. Step 2.002 causes the 5700A to apply 10V. After this step, MEM1 contains the
value 10.

3. Instep 2.003, the system acquires the reading from the UUT and stores the
result in register MEM.

4. In step 2.004, the values of MEM and MEM 1 are exchanged, with the result
that MEM contains the value 10, and MEM 1 contains the actual UUT reading.

5. Instep 2.005, the values stored in MEM and MEM1 are used to determine the
UUT error and a PASS or FAIL condition is established for the test. Refer to
the MEMC FSC section for more detailed information on its operation.
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Measurement Function

The operator is prompted to adjust the UUT to the NOMINAL value, unlessthe
message has been disabled with ASK- N (Figure 7).

The system displays any pending MESS lines (refer to the description of the
MESS FSC section for more information), and then displays the present
measurement, which is continually updated. After the operator selects Advance,
the next procedure line is executed (Figure 10).

-[ METICAL Run Time - Demo Mode | 'i =
File Calibrate... Dplions Break Secority  Aboutl...

Fluke Carporation R

Test Procedure

Measurement 10 W

= | LT Setup
Adjust UUT for & reading of 1Y,

fsE;s.bmp
Figure 8. UUT Setup Dialog
Vaues of memory registers MEM and MEM 1.
MEM Not affected by the setup test.
MEM1 The UUT output as measured just prior to selecting Advance.

The operator is asked to set the UUT output to the NOMINAL value and place it
in operate unless this automatic message is disabled by ASK- N (Figure 7).

When Advance is selected, the measurement is made and the operator is asked to
put the UUT in standby unless this automatic message is disabled by ASK- N
(Figure 10).
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Nominal Setup Test
The Nominal Setup test allows the output of a stimulus calibration function to be
adjusted until the UUT reads anominal value; it does not perform an evaluation.
For a measurement calibration function, asingle reading is taken. This value may
be used later in a Comparison Test.

Stimulus Function

The ASK B, G, and K flags have no influence on the NOMINAL Setup test. You
slew the system stimulus until the UUT reads the nominal value, asis done for the
Slew evaluation test. However, no evaluation takes place and no results are
generated. Thefollowing is an example of a stimulus Nominal Setup Test.

STEP FSC RANGE ~ NOM NAL TOLERANCE MOD1 MOD2 3 4 CON

2.001 5700 10 10v N 2w
=] MET/CAL Run Time - Demo Mode =]
| Lalibrate.. Uipfiomng Eltl'ﬂ SEcunby &hl}l_ll__.
Fluke Corporation Rew:

test

Stimulus: 10 Ohms

== | Test Selup
Set UUT to source 10 COhsms.

Than ast IT co OFERATE.

fs10s.bmp

Figure 9. Stimulus Nominal Setup Dialog

Vaues of memory registers MEM and MEM1:
MEM The calibration instrument output on selecting Advance.
MEM1 Not affected by the test.
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Measurement Function
An example of thistype of test isasfollows:

STEP FSC RANGE NOM NAL TOLERANCE MOD1L MOD2 3 4 CON
3.001 8842 10 10z N 2w

The calibration measurement instrument expects to measure the nominal value.
You are asked to set the UUT output to the NOMINAL value and placeitin
Operate. When you select Advance, the measurement is taken and you are asked
to put the UUT in standby. No evaluation takes place and no results are generated.
The next procedure line is executed immediately afterwards.

= MET/CAL Run Time - Demo Mode I=1=
File  Lalibrate TR Hireak Ecunty Aboul...
Fluke Corporation R,
Teat
| Test Setup

Set UUT to STANDEY.

fs7s.bmp

Figure 10. Automatic Completion Message

Thistest can be used for frequency response testing initialization in conjunction
with Comparison Tests.
Vaues of memory registers MEM and MEM1:

MEM The measured value.
MEM1 Not affected by the test.
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Comparison Tests

The Comparison Test is used in conjunction with the Nominal Setup Test. The
Comparison Test operates like an evaluation test, except that the val ue established
by the Nominal Setup Test is used as the reference for the evaluation, rather than
the value specified in the NOMINAL field.

Stimulus Function
An example of thistype of test isasfollows:

STEP FSC RANGE NOM NAL TOLERANCE MOD1 MoD2 3 4 CON
1.001 5500 400 350. Onv 60H Sl N 2w
1. 002 5500 400 350.0nV 0.1%0.1/ 1kH Sl c 2w
2.001 5500 400 350.0nV 0.1% 0.1/ 100kH Sl c 2w

Only the Slew method is used; ASK K, G, and B flags are ignored. See Slew
Evauation under Evaluation Tests - Stimulus Function described earlier in this
section.

Measurement Function
An example of thistype of test isasfollows:

STEP FSC RANGE NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
1.001 8842 2 1. 900V 60H N 2w
1. 002 8842 2 1.900V 0.1%0.1/ 1kH c 2w
3.001 8842 2 1.900V 0.1%0.1/ 10kH cC 2w

The operator is asked to set the UUT output to the NOMINAL value and place it
in Operate (Figure 7).When Advance is selected, the measurement is taken and
the operator is asked to put the UUT in standby (Figure 10). These automatic
messages may be disabled using ASK- N. If ASK- R and ASK- W arein effect,
the automatic connection and range messages are a so disabled. The UUT error is
computed using the measurement and the reference value stored in MEM. A PASS
or FAIL condition is then established for the test based on the limits specified in
the tolerancefield.

IEEE-488 Service Request (SRQ) Processing

The calibration system maintains alist of valid instruments and their IEEE-488
addresses. |IEEE-488 SRQs are processed as follows:

1. The SRQ isdetected.

2. MET/CAL checksto seeif the SRQ was expected as aresult of the IEEE FSC.
If so, the serial poll is performed and the SRQ interrupt is cleared.

If the SRQ was not expected as aresult of the IEEE FSC, continue with step 3.
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3. Thecalibration instrument whose FSC is being executed is serial polled if itis
on the IEEE-488 bus. If an error is reported, the Post Test screen comes up,
indicates the error and asks you to do one of the following:

*  Repesat
« Advance
¢ Terminate

If the calibration instrument whose FSC is being executed did not issue an SRQ,
continue with step 4.

4, TheUUT isserial polled if the UUT ison the IEEE-488 bus. If the SRQ
originated from the UUT, MET/CAL reports:

Unexpected SRQ From UUT: address, SPL = value, value
Y ou have the same choices:. repeat or skip the test, or terminate the procedure.
If the UUT did not create the SRQ, continue with step 5.

5. Perform aseria poll of the configured calibration instruments. If the SRQ was
from one of these instruments, report the error. Y ou have the choice to repeat
the test, skip it, or terminate the procedure.

If the SRQ did not come from one of these configured instruments, test to see
if the SRQ is still present. If the SRQ lineis no longer asserted, continue with
MET/CAL procedure execution. Otherwise, the procedure is aborted.

Instrument Resets

MET/CAL Run Time resets the calibration instruments under the following
circumstances:

«  When MET/CAL is started, the following sequenceis carried out:
1. AnIEEE-488 Interface Clear command is sent.

2. Each systeminstrument required by the procedure receives areset
command.

3. Any error that occurs as aresult of acalibration instrument not responding
isreported.

If an error occurs, the following selections are available:
Correct the hardware error and retry. (Turn the power on.)
b. Abort the calibration procedure.

c. Ignorethe error and proceed without the instrument that reported the
error. MET/CAL removes this instrument from the list of configured
instruments. If theinstrument is needed to perform a calibration step
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in the procedure, ancther error is reported and the operator can choose
to go to the next calibration test or terminate the procedure.

* At the completion or abnormal termination of every test in the calibration
procedure (an evaluation), the following occurs:

1. Stimulus calibration instruments are placed in Standby mode.

2. Stimulus calibration instruments are reprogrammed to a safe voltage if
necessary.

»  After termination of the procedure, the following occurs:
1. AnIEEE-488 Interface Clear command is sent.

2. Each systeminstrument required by the procedure receives areset
command

Display Control FSCs

Display Control FSCs are used to present calibration instructions (e.g., Set Switch
S1to ON) or other information to the operator. Thisinformation is displayed on
the screen of the Calibration System during execution of the calibration procedure.
Thefollowingisalist of the display control FSCsfor MET/CAL Calibration
Software.

CON:  Specify aconnection from a calibration system instrument to the UUT.
DISP:  Display amessage.

DRAW: Define a stick figure representation of the UUT.

HEAD: Display a Header message during calibration procedure execution.

MESS: Define amessage for EVAL, Measurement or Stimulus Setup test or
Slew.

PIC: Display a Picture.
RNG:  Specify aUUT Range message.
SET: Generatealist of UUT settings (usually used with oscill oscopes).

In addition to the general rules applicable to all FSCs (step numbers and
adjustment procedure steps) that are discussed earlier in this section, the following
general rules apply to Display Control FSCs.

*  RANGE, NOMINAL, TOLERANCE, MOD1, MOD2, MOD3, MOD4, and
CON fields are not separate. Instead, the FSC-dependent information starts
with the NOMINAL field column, and the rest of thelineisasingle undivided
record.
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Messages with up to eight lines can be created for the DISP, MESS, and SET
FSCs. Each line of a multiline message is assigned identical step numbers.

The message length in any lineislimited to 56 characters.

Certain special constructions can be used in some of these display-control
FSCs. The description of theindividual display control FSC contains
information on which Specia Constructions are allowed for that FSC. For
general information about the specia constructions, refer to Special
Constructions discussed later in this manual .

Evaluation FSCs

Evaluation FSCs are non-instrument procedure statements that perform
evaluations. These are used when a simple instrument evaluation statement is not
adequate for the test. For example, if UUT units are not directly supported by an
instrument FSC.

Thefollowingisalist of evaluation FSCs:

MEMCX: Sets PASS or FAIL based on numeric comparison.

DOSE: Sets PASSor FAIL viaauser program.

EVAL.: Sets PASS or FAIL based on operator responseto a' Y ES/NO prompt.
MEMC: Sets PASS or FAIL based on numeric comparison.

PICE: Sets PASS or FAIL based on operator response to a Y ES/NO prompt
displayed over a picture.

In addition to the general rules applicable to all FSCs (step humbers and
adjustment procedure steps) that are discussed, the following information applies
to Evaluation FSCs.

Certain specia constructions can be used in some of these FSCs. The description
of the individual procedure control FSC contains information on which Specia
Constructions are alowed with that FSC. For general information about the special
constructions, refer to Special Constructions discussed later in this manual.

Interface Control FSCs

The Interface Control FSCs provide direct control of a UUT using an IEEE-488 or
serial interface. IEEE-488 or seria system calibration instruments may also be
controlled when no FSC exists or the FSC does not support the desired instrument
function.

|EEE: Direct control of adevice on an |EEE-488 interface.
PORT: Direct control of adevice on aseria interface.
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In addition to the general rules applicable to all FSCs discussed earlier in this
manual, the following information applies to the Interface Control FSCs.

Certain specia constructions can be used with some of these FSCs. The
descriptions of individual FSCs contain information on which special
constructions are alowed with that FSC. For general information, refer to Special
Constructions discussed later in this manual .

Memory Register Operation FSCs

The Memory Register Operation FSCs store, retrieve, and maintain data stored in
the dataregisters. The following FSCs are used in memory register operations:

MATH: performs arithmetic operations using memory registers.
«  MEM2: Manipulates the contents of the memory register MEM2.
e  MEME: Exchanges the values of memory registers MEM and MEM 1.

«  MEMI: Displays aprompt for anumber to be placed in memory register
MEM.

e MEM+: Adds MEM1 or the specified value to memory register MEM.

«  MEM-: Subtracts MEM 1 or the specified value from memory register MEM.
e  MEM*: Multiplies MEM by athe specified value or MEM 1.

e«  MEM/: Divides MEM by a specified value or MEM1.

Procedure Control FSCs

The Procedure Control FSCs control the flow of the procedure. These are
transparent to the operator and do not perform tests or produce results. OPBR is
the only exception; this FSC displays a prompt that requires aresponse. Refer to
the OPBR FSC section in this manual for more information on OPBR.

The following FSCs control procedures:

ASK+: Setsone or more of the system flags.

ASK-: Unsetsone or more of the system flags.

CALL: Calsone procedure from another.

DOS: Callsauser program (also see DOSE under Evaluation FSCs).
JMP:  Jumps to a specified procedure step.

JMPF: Jumpsto a specified procedure step if MEM 1 is less than zero.
JMPT: Jumpsto a specified procedure step if MEM 1 is greater than zero.
JMPL: Branch to specified LABEL.
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IMPZ: Jumpsto a specified procedure step if MEM1 is equal to zero.
LABEL: Establishestarget for IMPL.
OPBR: Presents a message that requests a response.

RPT: Repeats atest.
TARGET: Specifies jump destinction for post test “Repeat” and “Cancel”
options.

In addition to the general rules applicable to all FSCs (step numbers and
adjustment procedure steps), the following information applies to Procedure
Control FSCs.

Certain special constructions can be used in some of these FSCs. The descriptions
of the individual procedure control FSCs contain information on which Special
Constructions are allowed. For general information about the special constructions,
refer toSpecial Constructions discussed later in this manual.

Miscellaneous FSCs

The following list contains various FSCs that have specific functions but do not
belong to any other category:

ACC: This specifies the system accuracy for a MEMC FSC.
RESET: Specifies reset commands for user-configured instruments.
RSLT: Adds text to result files, with or without an operator prompt.
STD: Includes traceability information for manual instrument.
TOL: Specifies tolerance.
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Use of Standard Memory Registers

The following tables show how the standard memory locations, MEM, MEM1,
UUT Indicated, and System Actual, are used.

Table 5. Evaluation Tests

Function MEM MEM1 uuT System
Indicated Actual
Stimulus, SLEW No Slew Nominal Slew
(Except Discrete Ohms) Change Value Value Value
Stimulus, SLEW No Slew Slew Nominal
(5100B & 5130A Ohms) Change Value Value Value
Stimulus, SLEW No Slew Slew Actual
(5700A & 5450A Ohms Change Value Value Resistance
Stimulus, Keyboard Entry No Entered Entered Nominal
Change Value Value Value
Stimulus, Go/No-Go No +1 (PASS) OPER- Nominal
Change -1 (FAIL) EVAL Value
Measurement No Measured Nominal Measured
Change Value Value Value
Table 6. Setup Tests
. uuT System
Function MEM MEM1 Indicated Actual
Stimulus No Nominal na na
(Except 5700A & 5450A Ohms) Change Value
Stimulus No Real na na
(5700A & 5450A Ohms) Change Value
Measurement No Measured na na
Change Value when
advance is
selected
Table 7. Nominal Setup Tests
. uuT System
Function MEM MEM1 Indicated Actual
Stimulus, SLEW Slew No na na
Value Change
Measurement Measured No na na
Value Change
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Adjustment Statements
Table 8. Comparison Tests
. uuT System
Function MEM MEM1 Indicated Actual
Stimulus, SLEW No Slew MEM Slew
(Except Discrete Ohms) Change Value Value
Stimulus, SLEW No Slew Slew MEM
(Discrete Ohms) Change Value Value

Measurement No Measured Nominal Measured

Change Value Value Value

Adjustment Statements

If the instrument’s actual performance is below the adjustment threshold, a normal
PASS condition is recorded, and any adjustment statement immediately following
are skipped. The value of the adjustment threshold (shown in the procedure

header) is normally set to 70%.

If the instrument’s actual performance is between the adjustment threshold and the
full specified tolerance, aMARGINAL PASS condition is recorded, and any
immediately following adjustment procedure lines are executed. This condition
indicates that athough the UUT iswithin specification, it is advisable to adjust the

UUT so it iswell within specification.

If the instrument’s performance is out of tolerance, a FAIL condition is recorded
and any immediately following adjustment procedure lines are executed. The
adjustment may resolve the FAIL condition, so the UUT can PASS the calibration
procedure. The following example illustrates how the adjustment portion of a

procedure might appear:
STEP FSC RANGE
2.001 5700 10 10V
2.001 5700 10V
2.003 DI SP

NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
0.1%0. 1/

2W
S 2w

Adjust Rl for a 10V Reading

Because the FSC isin the RANGE field, no UUT range information isalowed in
an adjustment procedure step. To adjust a step, select Adjust while entering the
line. After successfully compiling the line, the FSC is shown under the RANGE
header. When you press | «enter |, the next lineis an adjustment procedure line.

To change an adjustment procedure step back to aregular procedure step, select
adjust anywhere in the line and recompile that line. The spaces are deleted in the
line and the FSC is positioned in the FSC field.

Continuation Statements

Continue allows you to mark the current line as a continuation of the previousline.
Thisis useful for certain FSCs which allow multiline statements.
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To create a multiline statement, type in the first line of the statement and press
. On the second line of the statement, press Fs| to link the lines together.
The FSC isautomatically inserted if the following conditions occur:

e TheFSCfield of the current lineis empty.
e Theprevious line was successfully compiled.
e TheFSC of the previous line can be part if a multiline message.

In some cases, there are FSC-specific limits on the number of continuation lines
per statement. An attempt to exceed these limits causes the compiler to display an

appropriate error message.

Automatic Messages

40

The following messages are automatically displayed by MET/CAL unless defeated
using an associated ASK flag. Refer to Chapter 2, FSC Reference for a general
description of the ASK+ and ASK- FSCs.

e Connection Message

An automatic connection message is generated by an instrument FSC or the
CON FSC. If the required connection from the UUT to the calibration system
changes, the operator is asked to make the required disconnections and
connections before proceeding. The automatic connection message may be
disabled using ASK-V or ASK-W.

* UUT Range Message

An automatic range message is generated by an instrument FSC for an
evaluation test, nominal setup test, or comparison test (with a non-blank
RANGE field) or the RNG FSC. If the UUT function or range has changed,
you are asked to set the UUT to the new function and range. The automatic
range message for a numeric value in the RANGE field is of the form:

Set UUT <MEM2> to the range value nominal prefix + units [AC|DC] range.
The automatic range message for autorange is of the form:
Set UUT <MEM 2> to autorange function (based on nominal units).
If the D-flag isin effect the automatic range message is of the form:
Set UUT <MEM2> to range value nominal prefix + units/div.
The automatic range message may be disabled using ASK- R.
e Slew Message

An automatic dew message is generated by an instrument FSC specifying a
calibration instrument stimulus function in the following cases:
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1. Anevauationtest is specified and any of the defaults ASK- B, ask- G, or
ASK- K arein effect.

2. A nominal setup test is specified.

For discrete resistance specified using 5700, 5450, and RESF FSCs, the
automatic slew message is:

Adjust display to match UUT reading.
For all other cases, the automatic slew message is of the form:
Adjust stimulusfor a UUT reading of nominal value+pr efix+units.

If the D-flag isin effect and the RANGE field specifies a numeric value,
the automatic slew message is one of the following:

3. Adjust stimulusfor aUUT horizontal reading of nominal/range divisions
(when the NOMINAL field specifies amplitude).

Adjust stimulus for aUUT vertical reading of nominal/range markers/div
(when the NOMINAL field specifies frequency or period).

The automatic slew message may be disabled using ASK- N.
UUT Setup Message

An automatic UUT setup message is generated by an instrument FSC
specifying a calibration instrument measurement function for an
evaluation test, nominal setup test, or comparison test. The UUT setup
message may be disabled using ASK- N.

e UUT Adjustment Message

An automatic UUT adjustment message is generated by an instrument FSC
specifying a setup test for a calibration instrument measurement function. The
UUT adjustment message may be disabled using ASK- N.

Special Constructions

A number of special constructions are used in Procedure Control FSCs, Display
Control FSCs, PORT, IEEE, and EVAL FSCs. Table 9 shows what the various
specia constructions are, how they are written, and what FSCs they are used with.
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Table 9. Special Constructions

IEEE-488 address @pri addr:sec addr IEEE only

delay Dnumber DISP, EVAL, HEAD, IEEE,
MEMI, OPBR, PORT, RSLT,
SET

draw Drawx,y, view DISP, EVAL, OPVR, SET

input [1$] > file name or [] > file name IEEE, PORT

memory register

MEM, MEM1 or MEM2

DISP, EVAL, HEAD, IEEE,
MEMI, MEM2, MESS,
OPBR, PORT, RSLT

integer

positive integer

DISP, EVAL, HEAD, IEEE,
MEMI, MEM2, MESS,
OPBR, PORT, RSLT

port configuration [baud],[ par],[ndata], [nstop], [hndshk] PORT only
timout Ttimeout IEEE, PORT
wait for srq SRQ(delay, mask) |ON|OFF IEEE only
serial poll SPLmask IEEE only
negate response N EVAL only
selected device SDC IEEE only
clear
remote enable REN IEEE only
goto local GTL IEEE only
local lockout LLO IEEE only
group execute TRIG IEEE only
trigger
end of information EOI ON|OFF IEEE only
input terminator TERM number, TERM ’'char’, TERM IEEE, PORT
CR or TERM LF
output terminator OTERM number, OTERM ‘char’, PORT only
OTERM CR, OTERM LF, OTERM
CRLF, OTERM NONE, OTERM OFF
interface clear IFC port number IEEE only
inter-byte delay S inter-byte delay IEEE only

variable

V variable name

DISP, HEAD, IEEE, MEMI,
MEM2, MESS, OPBR,
PORT, RSLT, SET

output to file O < file name IEEE, PORT
flush receive buffer CLR, CLR ON or CLR OFF PORT only
serial address @port designator PORT only
default button NO OPBR only
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Delay Construction

The special construct D[n] causes adelay of the message line by integer
milliseconds. The available rangeis 0 to 32767 milliseconds. The delay occurs at
the position of the construct. For example, the following procedure line first causes
theword Thi s to be displayed. Ten seconds later, the word nessage is added,
followed five seconds later by i s del ayed.

Draw Construction

A drawing isdefined by a"DRAW" statement together with a[DRAWYX, v, view]
construction. The drawing does not appear until a statement containing a
[DRAWYX, vy, view] construction is executed.

The DRAW FSC alows you to display two rectangles, one within the other. These
rectangles are intended to show the outline of the UUT and the location of an item
of interest (such as an adjustment potentiometer.) For detailed information on the
DRAW FSC, refer to its description in Chapter 2.

The DRAW construct positions a annunciator within asimple drawing of the
UUT, as created by the DRAW FSC, to show the location of a control or an
adjustment. The drawing can indicate the view (from the front, from the back,
etc.)The drawing appears on the right side of the computer screen.

The DRAW construct includes three modifiers (parl, par2, and par3), and is
entered as follows:

[ DRAWar1, par2, par3]
The three modifiers are optional ; however, the commas must still be entered. The
modifiers are used for the following purposes:

» parl specifiesthe Y coordinate of the annunciator. This modifier is specified
as a percentage of the height of the UUT box, measured up from the bottom
edge.

Allowable range: 0 - 100, inclusive.

» par2 specifiesthe X coordinate of the annunciator. This modifier is specified
as a percentage of the width of the UUT box, measured right from the left
edge.

Allowable range: 0 - 100, inclusive.

e par3indicatesthe desired view from the UUT: front (F), back (B), left side
(L), right side ®, top (T), or bottom/underside (U).

Specifying 0 (zero) foparl andpar2 causes the UUT drawing to be displayed
without an annunciator.
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[MEM], [MEM1], [MEMZ2]

MET/CAL provides anumber of registers that can be used to store and retrieve
values. Theregistersthat are directly accessible are:

[MEM] MEM is anumeric memory register that stores a floating-point
value. This construction causes the current value of memory
register MEM to be inserted in the text in place of the
construction.

[MEM1] MEM1 isanumeric memory register that stores a floating-point
value. This construction causes the current value of memory
register MEM1 to be inserted in the text in place of the
construction.

[MEM2] MEM2 is a4096-character string register. This construction
causes the current value of memory register MEM?2 to be
inserted in the text in place of the construction.

[M1],[M2], MIn]are numeric memory registers that store a floating-point

M3], ..., value. These constructions cause the value of the respective

[M255], memory register M[n] to be inserted in the text in place of the
construction.

[S1],[S2], S[n] are string registers (max 32767). These constructions cause

[S3], ..., the current value of memory register S[n] to be inserted in the

[S32], text in place of the construction.

[SREG1], Alternate form for S[1] through S[32]. This from is required
[SREG2], ..., when used in the IEEE and RESET FSC's.
[SREG32]

When included in a procedure statement, the value contained in the identified
memory location replaces the related special construction during procedure
execution. For example:

STEP FSC RANGE NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
1.010 DI SP [MEM Volts are stored

Assuming that memory location MEM contains the value 2, the following is
displayed during program execution:

2 Volts are Stored

Numeric Literals

Numeric literals print ASCII characters during procedure execution. The syntax
that provides this capability [8]. The square brackets are included. This
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construction causes the ASCII character corresponding to the numeric to be
printed or used. For example:

STEP FSC RANGE NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
1.011 DI SP [7] Safety Notice Fol |l ows

This construction causes the computer to beep when the message is displayed
because 7 isthe ASCII character for bell (BEL).

Since braces and square brackets are reserved for special congtructions, they
cannot be used literally in a procedure line. The following special constructions
must be used to print braces or square brackets:

Construct Prints
[91] [ (left square bracket)
[93] ] (right square bracket)
[123] { (left brace)
[125] } (right brace)

Variables

The Variable construction eval uates to the value of the named variable. The syntax
for the variable construction is [V variable name]. The variable must, at run time,
be present in the MET/CAL Variable File. The default nameis VARIABLE.DAT.
Thefollowing is an example:

DI SP Current date is [V DATE$].
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Function Selection Code Reference

Chapter 2 provides specific information about the various FSCs. The information
there must be used in conjunction with material provided in this section, where the
genera features and restrictions of the FSCs are discussed.

The FSCs are arranged in a phanumerical order. The page header for the FSC
contains:

e FSC name (e.g., 5700)
e FSCtype (e.g., Instrument or Message)
The description of each FSC includes:

A general description.

The values each parameter field in the FSC can assume.

Use of the standard memory registers MEM, MEM 1, and MEM 2.
The generation of automatic messages by the calibration system.
Miscellaneous information on the FSC.

One or more examples.

FSC Sections

The following sections describe each FSC in detail. The FSCs are presented in a
logical but non-sequentia order. Use the bookmarks in the pdf file to accessa
specific FSC.



1271

Instrument FSC

Description

The 1271 FSC programs the Datron 1271 Multimeter to measure DC voltage, AC
voltage, DC current, AC current, resistance and frequency.

Note
The 1271 must have firmware version 2.03 or later.
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Functional Capability

Function Nominal MOD1 MOD2 | MOD3
DC Voltage -1100 V to 1100 V
AC Voltage ** 2 mV to 199.9999 mV 1 Hz to 100 kHz
200 mV to 199.9999 V 1 Hzto 1 MHz
200 V to 1100 V 1 Hz to 100 kHz
-40.969 dBm to -0.969 dBm 1 Hz to 100 kHz 57
-0.969 dBm to +59.031 dBm 1Hzto1l MHz 52
+59.031 dBm to +73.838 dBm |1 Hz to 100 kHz 57
-42.730 dBm to -2.730 dBm 1 Hz to 100 kHz 7z
2.730 dBm to +57.270 dBm 1Hzto1MHz 7Z
+57.270 dBm to +72.077 dBm |1 Hz to 100 kHz 7Z
-51.761 dBm to -11.761 dBm 1 Hz to 100 kHz 6Z
-11.761 dBm to +48.239 dBm |1 Hzto 1 MHz 6Z
+48.239 dBm to +63.046 dBm |1 Hz to 100 kHz 6Z
Resistance *
True Ohms 0 Q to 199.999999 kQ ocC
Normal Ohms |0 Q to 1.99999999 MQ
Hi Ohms 2 MQ to 1.99999999 GQ
DC Current * -15At015A
AC Current ® 2pUAto15A 10 Hz to 5 kHz
Frequency “*° 10 Hz to 100 kHz 2 mV to 1000 V
10 Hz to 1 MHz 200 mV to 199.9999 V
10 Hz to 5 kHz 2pAt0O15A

1. Requires Option 10 or 12.

2. Requires Option 20.

3. Requires Options 20 and 30.

4. Requires Options 10, 20, and 30 or Options 12, 20, and 30.
5. Option 10 is limited to a minimum of 10 Hz for all AC voltage.
6. Lower bound is 200 Hz when MOD3 = FE (Fast Gate)
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
* Voltage (DC or RMS) entered as [numeric][prefix]V.
* dBm entered as [numeric][prefix] D.
»  Current entered as [numeric][prefix]A.
» Resistance entered as [numeric][prefix]Z.
»  Frequency entered as [numeric][prefix]H.
* Resetenteredas*.
Rules:

*  The NOMINAL field may specify frequency only when the MODL field
specifies voltage or current.
TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1

Thisfield specifies frequency or amplitude for AC voltage or AC current
measurements.

» Frequency entered as numeric[prefix]H.

* Voltage entered as numeric[prefix]V.

»  Current entered as numeric[prefix]A.

* Dblank not applicable

Rules:

»  TheMODZ1 field may specify frequency only when the NOMINAL field
specifies voltage or current.
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«  TheMODL1 field must specify voltage or current when the NOMINAL field
specifies frequency.

«  TheMODL1 field must be blank when the NOMINAL field specifies

resistance.
Option 10
The AC filter is selected as follows:
Frequency Filter
>=1kHz 1 kHz High Pass Filter

< 1kHzand>=360Hz 360 Hz High Pass Filter
<360 Hz and >=40 Hz 40 Hz High Pass Filter

< 40 Hz 10 Hz High Pass Filter
Option 12
The AC filter is selected as follows:

Frequency Filter

>= 100 Hz 100 Hz High Pass Filter

<100 Hz and >= 40 Hz 40 Hz High Pass Filter
< 40 Hz and >= 10 Hz 10 Hz High Pass Filter
< 10Hz 1 Hz High Pass Filter
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MOD2
Thisfield specifies one of the following:
1. Theload impedance that the AC voltage is referenced to, or
2. Offset compensated resistance "TRUE OHMS" function.

e 57 50 Q

e 7Z 75 Q

s 6Z 600 Q

« OC Enable offset compensated resistance "True OHMS".
e blank (see below)

Rules:

*» TheMODZ2 field may specify areference impedance only when the
NOMINAL field specifies decibels.

* TheMOD2 field may specify "OC" only when the NOMINAL field specifies
aresistance less than 200 kQ.

e  TheMOD2 must be blank for any of the following conditions:

1. DCVoltage: The NOMINAL specifies voltage and the MODL field is
blank.

2. DC Current: The NOMINAL specifies current
AC Current: The NOMINAL or MODL1 field specifies current
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MOD3

Specifies the measurement mode. The measurement mode determines certain
function settings, as well as the number of readings that are discarded and the
number of readings that are averaged to obtain a measurement. The effect of the
measurement mode on the programmed function is shown in the following table:

Function F blank E FE
DC Volts:
resolution 6.5 digits 6.5 digits 8.5 digits 8.5 digits
fast on off off on
reading rate 50/s 10/s 10/s 1/6s
Readings:
thrown away' 1 1 1 1
averaged' 5 1 1 1
AC Volts:
resolution 5.5 digits 5.5 digits 6.5 digits 5.5 digits
TFER (Option 12) off on on on
coupling:
<40 Hz DC DC DC DC
>=40 Hz AC AC AC AC
gate fast on on on on
reading rate:
Option 10:
>= 1kHz 20/s 20/s 20/s 20/s
360 to 1 kHz 8/s 8/s 8/s 8/s
40 to 360 Hz 1/s 1/s 1/s 1/s
10 to 40 Hz 1/5s 1/5s 1/5s 1/5s
Option 12:
>= 100 Hz 2/s 2/s 2Is 2/s
40 to 100 Hz 1/2s 1/2s 1/2s 1/2s
10 to 40 Hz 1/2.5s 1/2.5s 1/2.5s 1/2.5s
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1to 10 Hz 1/25s 1/25s 1/25s 1/25s
Readings:
thrown away' 1 1 1 1
averaged” 1 3 3 1
Frequency Measurement
gate fast n/a off n/a on
DC Current:
resolution 6.5 digits 5.5 digits 6.5 digits 5.5 digits
fast on off off On
reading rate 50/s 50/s 10/s 50/s
Readings:
thrown away* 1 1 2 1
averaged” 1 3 5 1
AC Current:
resolution 5.5 digits 5.5 digits 5.5 digits 5.5 digits
coupling:
<40 Hz DC DC DC DC
>=40 Hz AC AC AC AC
reading rate:
Option 10:
>= 1 kHz 20/s 20/s 20/s 20/s
360 to 1 kHz 8/s 8/s 8/s 8/s
40 to 360 Hz 1/s 1/s 1/s 1/s
10 to 40 Hz 1/5s 1/5s 1/5s 1/5s
Option 12:
>= 100 Hz 4/s 4/s 4/s 4/s
40 to 100 Hz 1/s 1/s 1/s 1/s
10 to 40 Hz 1/5s 1/5s 1/5s 1/5s
Readings:
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thrown away* 1 1 2 1

averaged” 1 3 5 1

Frequency Measurement

gate fast n/a off n/a on

Resistance:

resolution:

True Q (4-Wire only)

>= 0 Q to <200 kQ | 6.5 digits 6.5 digits 7.5 digits 6.5 digits
Normal Q

>=20 Q to<2MQ | 6.5 digits 6.5 digits 7.5 digits 6.5 digits
HI Q

>=2 MQ 5.5 digits 5.5 digits 6.5 digits 5.5 digits

reading rate

< 2MQ 50/s 10/s 1/2s 50/s
>=2 MQ 1000/s 50/s 10/s 1000/s
fast on off off on
<= 20 kQ:
Readings:
thrown away * 1 2 2 1
averaged” 3 4 4 1

>20 kQ to <= 200 kQ:

Readings:
thrown away * 1 2 5 1
averaged” 3 4 4 1
>200 kQ:
Readings:
thrown away * 1 2 7 1
averaged” 3 4 5 1

1. With measurement uncertainty disabled. Use VSET to set number of readings to throw away
and the number of readings to average when measurement certainty is enabled.
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MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e 2W  2-wire
e AW  4-wire

Rules:
e The CON field may specify a 4W only when the NOMINAL field specifies
resistance.

e The CON field must specify a4W when the MOD?2 field specifies Offset
Compensated Resistance "OC" (True OHMS Function).

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference
Manual.

1271-9



1271

Instrument FSC

Examples

1271-10

1.001 1271 *
#o----- DC Vol tage -----
1.002 M271 RNGAK 1V
1.003 1271 10nV
1.004 ML271 *
1.005 1271 A - 1000V
#o----- AC Vol tage -----
2.001 1271 200 100V
#---- dBm 50 Chns ----
3.001 1271 0. 00D
#o----- DC Qurrent -----
4,001 1271 10 1. 00A
#o----- AC Qurrent -----
5.001 1271 2 mA
#o----- Resi stance -----
6.001 1271 100 256kZ
#o----- Frequency -----
7.001 1271 1 10. OkH

8.001 1271 10 1. 00kH

TOLERANCE

1%0. 1U

1% 2/

0.1U

1000P%

1%

1%

1% 2/
1% 2/

10kH

1kH

1kH

1v
10mA

MID2 3 4 GON

57

2W

2W

2W

2W

2W

4w

2W
2W
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Auxiliary Instrument Setup FSC

Description

The M1271 FSC provides additional functions for the Datron 1271 Multimeter
that are not addressed in the 1271 FSC. These functions include range locking,
DC and Ohmsfilter, and guard.

Parameters

When ablank M1271 statement is entered, a"*" isinserted automatically in the
NOMINAL field. See NOMINAL field parameter for a description of "*".

RANGE
Thisfield specifies one of the following:
e RNGLK RangelLock
e blank field not applicable
Rules:

*  When the RANGE field specifies RNGLK, the NOMINAL field must specify
the range selection value.

NOMINAL
Thisfield specifies the locked range or reset.
» Voltage range selection value entered as: numeric[prefix]V
»  Current range selection value entered as: numeric[prefix]A
* Resistance range selection value entered as: numeric[prefix]Z
o """  resetto default values
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Rules:;

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Selection Value Locked Range
Onvto 100 nv 100 nv
> 100 nV to 1V 1V
> 1V to 10 V 10 V
> 10 V to 100 V 100 V
> 100 V to 1000 V 1000 V
0 JAto 100 pA 100 pA
> 100 pA to 1 m 1 m
> 1 mMto 10 mA 10 mA
> 10 M to 100 mA 100 mA
> 100 mMA to 1A 1A
0Q to 10 Q 10 Q
> 10 Q to 100 Q 100 Q
> 100 Q to 1 kQ 1 kQ
> 1 kQto 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 M 1 M
> 1 Mto 10 MQ 10 MQ
> 10 MQ to 100 MQ 100 MQ
> 100 M) to 1 &Q 1 &Q

A M1271 range lock specification only applies when a subsequent 1271 FSC
specifies an applicable measurement function (see EXAMPLES below).

WhenaM1271 range lock is specified for the 10 Ohm range any subsequent
1271 FSC's, that specify resistance measurement (1271 Nominal units are Q
"Z"), must also specify MOD2 = "OC" Offset Compensated Resistance

(TRUE OHMS).

*  Whenthe NOMINAL field specifies reset "*", al other fields must be blank.

TOLERANCE

MOD1

M1271-2
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MOD2

Thisfield is enables and disables the filter for DC voltage, DC current, and

resistance measurements.

« FL enablefilter
* Dblank disablefilter

Rules:

« TheMOD2 field isignored when the 1271 FSC specifies AC Voltage or AC

Current measurement.

MODS3
Thisfield is not used.

MOD4
Thisfield is used to specify the guard connection:
e G remote guard
e blank local guard

CON

Thisfield is not used.

Examples

STEP FSC RANGE NOM NAL
#

1.001 M271 RNAK 100mV
#
# 100nV range is | ocked
#

1.002 1271 100nV
#
# 10nV range is | ocked
#
2.001 1271 10nV
3.001 1271 1kH
#

# Autorange is selected (M271

TALERANCE MDL
1%

1% 1kH
1% 10nv

FSC not appl i cabl e).

MD2 3 4 GON

2W

2W
2W
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M1271-4

1%
1%
1%
1%

1kH
100uA

# Autorange is selected (M271 FSC not applicable).

#
4.001 1271 1uA
5.001 1271 100uA
6.001 1271 1kH
7.001 1271 10z

#
8.001 M271 RNGK 100uA

#

#
8.002 1271 100mv
9.001 1271 10onv

10.001 1271 1kH
#

# 100uA range is |ocked
#
11.001 1271 100uA
#
# 100uA range is | ocked
#

# Autorange is selected (M271 FSC not applicable).

12.001 1271 100uA
13.001 1271 1kH
#

#

14.001 1271 10z
#

15.001 M271 RNGAK 10Z
#

1%
1%
1%

1%

1%
1%

1%

1kH
10nVv

1kH
100uA

# Autorange is selected (M271 FSC not applicable).

#
15.002 1271 100nv
16.001 1271 10nV
17.001 1271 1uA
18.001 1271 100uA
#

# 10 Chmrange is | ocked.
#

19.001 1271 10z

#

# Autorange is selected for all
#

20.001 ML271 *

1%
1%
1%
1%

1%

1kH

1kH

subsequent 1271 FSGCs.

z2z2zZz 2

2W
2W
2W
2W

2w
2w
2w

2w

2w
2w

2w

2w
2w
2w
2w

aw
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Instrument FSC

Description

The 1281 FSC programs the Datron 1281 Multimeter to measure DC voltage, AC

voltage, DC current, AC current, resistance and frequency.

Note

The 1281 must have firmware version 3.06 or later.

Functional Capability

Function Nominal MOD1 MOD2 MOD3
DC Voltage -1100 V to 1100 V
AC Voltage' 2 mV to 199.9999 mV 1 Hz to 100 kHz
200 mV to 199.9999 V 1Hzto 1 MHz
200 V to 1100 V 1 Hz to 100 kHz
-40.969 dBm to -0.969 dBm 1 Hz to 100 kHz 52
-0.969 dBm to +59.031 dBm 1 Hzto 1 MHz 57
+59.031 dBm to +73.838 dBm | 1 Hz to 100 kHz 57
-42.730 dBm to -2.730 dBm 1 Hz to 100 kHz 4
-2.730 dBm to +57.270 dBm 1 Hzto 1 MHz 77
+57.270 dBm to +72.077 dBm | 1 Hz to 100 kHz 772
-51.761 dBm to -11.761 dBm 1 Hz to 100 kHz 6Z
-11.761 dBm to +48.239 dBm 1 Hzto 1 MHz 6Z
+48.239 dBm to +63.046 dBm | 1 Hz to 100 kHz 6Z
Resistance’
True Ohms 0 Q t0 199.999999 kQ oC
Normal 0 Q to 1.99999999 MQ
Ohms
Hi Ohms 2 MQ to 1.99999999 GQ
DC Current’ -1.5At015A
AC Current' 2pAto 1.5 A 10 Hz to 5 kHz
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Frequency™® 10 Hz to 100 kHz' 2 mV to 1000 V
10 Hz to 1 MHZ* 200 mV to 199.9999 V
10 Hz to 5 kHz* 2UAt0 1.5 A

1. Requires Option 10.

2. Requires Option 20.

3. Requires Options 20 and 30.

4. Requires Options 10, 20, and 30.

5. Lower bound is 200 Hz when MOD3 = FE (Fast Gate)

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
* Voltage (DC or RMS) entered as [numeric][prefix] V.
* dBmentered as [numeric][prefix]D.
»  Current entered as [numeric][prefix]A.
» Resistance entered as [numeric][prefix] Z.
»  Frequency entered as [numeric][prefix]H.
* Resetenteredas*.
Rules:

»  The NOMINAL field may specify frequency only when the MODL field
specifies voltage or current.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".
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MOD1

Thisfield specifies frequency or amplitude for AC voltage or AC current
measurements.

*  Frequency entered as numeric[prefix]H.
» Voltage entered as numeric[prefix]V.

*  Current entered as numeric[prefix]A.

* blank not applicable

Rules:

*  TheMOD1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

* TheMODZ1 field must specify voltage or current when the NOMINAL field
specifies frequency.

TheMODL1 field must be blank when the NOMINAL field specifies

resistance.
The AC filter is selected as follows:
Frequency Filter
>= 100 Hz 100 Hz High Pass Filter

< 100Hzand>=40Hz 40 Hz High Pass Filter
<40Hz and >= 10 Hz 10 Hz High Pass Filter
< 10Hz 10 Hz High Pass Filter

MOD2
Thisfield specifies one of the following:
1. The load impedance that the AC voltage is referenced to, or
2. Offset compensated resistance "TRUE OHMS" function.
« 57 50 Q
s 7Z 75Q
s 6Z 600 Q
« OC Enable offset compensated resistance "True OHMS".
e blank (seebelow)
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Rules:;

« TheMOD2 field may specify areference impedance only when the
NOMINAL field specifies decibels.

e TheMOD2 field may specify "OC" only when the NOMINAL field specifies
aresistance less than 200 kQ.

The MOD2 must be blank for any of the following conditions:

1. DC Voltages The NOMINAL specifies voltage and the MOD1 field is
blank.

2. DC Current: The NOMINAL specifies current
AC Current: The NOMINAL or MOD field specifies current

MOD3

Specifies the measurement mode. The measurement mode determines certain function
settings, as well as the number of readings that are discarded and the number of
readings that are averaged to obtain a measurement. The effect of the measurement
mode on the programmed function is shown in the following table:

Function F blank E FE
DC Volts:
resolution 6.5 digits 6.5 digits 8.5 digits 8.5 digits
fast on off off on
reading rate 35/s 2/s 1/25s 1/6s
Readings:
thrown away' 1 1 1 1
averaged' 5 1 1 1
AC Volts:
resolution 5.5 digits 5.5 digits 6.5 digits 5.5 digits
TFER off on on on
Coupling:
<40 Hz DC DC DC DC
>=40 Hz AC AC AC AC
reading rate:
>= 100 Hz 4/s 2/s 2/s 2/s
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40 to 100 Hz 1/s 1/2s 1/2s 1/2s
10 to 40 Hz 1/2.5s 1/5s 1/5s 1/5s
1to 10 Hz 1/25s 1/50s 1/50s 1/50s
Readings:
thrown away' 1 1 1 1
averaged' 1 3 3 1
Frequency
Measurement
gate fast n/a off n/a on
DC Current:
resolution 6.5 digits 5.5 digits 6.5 digits 5.5 digits
fast on off off on
reading rate 35/s 35/s 2/s 35/s
Readings:
thrown away' 1 1 2 1
averaged' 1 3 5 1
Frequency
Measurement
gate fast n/a off n/a on
AC Current:
resolution 4.5 digits 4.5 digits 5.5 digits 4.5 digits
coupling:
<40 Hz DC DC DC DC
>=40 Hz AC AC AC AC
reading rate:
>= 100 Hz 4/s 4/s 2/s 4/s
40 to 100 Hz 1/s 1/s 1/2s 1/s
10 to 40 Hz 1/2.5s 1/2.5s 1/5s 1/2.5s
Readings:
thrown away' 1 1 2 1
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averaged' 1 3 5 1

Resistance:

resolution

True Q (4-Wire
only)

>=0Qto< 200 | 6.5 digits 6.5 digits 7.5 digits 6.5 digits
kQ

Normal Q

>=20Qto<20 | 6.5digits 6.5 digits 7.5 digits 6.5 digits
MQ

HI Q

>=20 MQ 5.5 digits 5.5 digits 6.5 digits 5.5 digits

reading rate:

< 20Q 35/s 1/6s 1/6s 1/6s
>=20Qto< 20 | 35/s 2Is 1/6s 2/s
MQ
>=20 MQ 35/s 2Is 1/2s 2/s
fast on off off on
<=20kQ:
Readings:
thrown away' 1 2 2 1
averaged' 3 4 4 1

20 kQ to <= 200 kQ:

Readings:
thrown away' 1 2 5 1
averaged' 3 4 4 1
200 kQ:
Readings:
thrown away' 1 2 7 1
averaged' 3 4 5

1. With measurement uncertainty disabled. Use VSET to set number of readings to throw away and the
number of readings to average when measure uncertainty is enabled.
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MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.
e 2W  2-wire
e AW  4-wire

Rules:
*  The CON field may specify a4W only when the NOMINAL field specifies
resistance.

e The CON field must specify a 4W when the MOD?2 field specifies Offset
Compensated Resistance "OC" (True OHMS Function).

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs' in the on-line Reference
Manual.
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Examples

1281-8

STEP FSC RANGE NOM NAL
#----- Reset -----

1.001 1281 *
#o----- DC Vol tage -----
1.002 M281 RNAK 1V
1.003 1281 10nV
1.004 ML281 *
1.005 1281 A - 1000V
#o----- AC Vol tage -----
2.001 1281 200 100V
#---- dBm 50 Chns ----
3.001 1281 0. 00D
#o----- DC Qurrent -----
4,001 1281 10 1. 00A
#o----- AC Qurrent -----
5.001 1281 2 mA
#o----- Resi stance -----
6.001 1281 100 256kZ
#o----- Frequency -----
7.001 1281 1 10. OkH

8.001 1281 10 1. 00kH

TOLERANCE

1%0. 1U

1% 2/

0.1U

1000P%

1%

1%

1% 2/
1% 2/

10kH

1kH

1kH

1v
10mA

MID2 3 4 GON

57

2W

2W

2W

2W

2W

4w

2W
2W
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Description

The M1281 FSC provides additional functions for the Datron 1281 Multimeter
that are not addressed in the 1281 FSC. These functions include range locking,
DC and Ohms filter, and guard.

Parameters

When ablank M1281 statement is entered, a"*" isinserted automatically in the
NOMINAL field. See NOMINAL field parameter for a description of "*".

RANGE
Thisfield specifies one of the following:
e RNGLK RangelLock
e blank field not applicable
Rules:

*  When the RANGE field specifies RNGLK, the NOMINAL field must specify
the range selection value.

NOMINAL
Thisfield specifies the locked range or reset.
» Voltage range selection value entered as: numeric[prefix]V
»  Current range selection value entered as: numeric[prefix]A
* Resistance range selection value entered as: numeric[prefix]Z
o """  resetto default values
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Rules:;

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Selection Value Locked Range
Onvto 100 nv 100 nv
> 100 nV to 1V 1V
> 1V to 10 V 10 V
> 10 V to 100 V 100 V
> 100 V to 1000 V 1000 V
0 JAto 100 pA 100 pA
> 100 pA to 1 m 1 m
> 1 mMto 10 mA 10 mA
> 10 M to 100 mA 100 mA
> 100 mMA to 1A 1A
0Q to 10 Q 10 Q
> 10 Q to 100 Q 100 Q
> 100 Q to 1 kQ 1 kQ
> 1 kQto 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 M 1 M
> 1 Mto 10 MQ 10 MQ
> 10 MQ to 100 MQ 100 MQ
> 100 M) to 1 &Q 1 &Q

A M1281 range lock specification only applies when a subsequent 1281 FSC
specifies an applicable measurement function (see EXAMPLES below).

*  When aM1281 range lock is specified for the 10 Ohm range any subsequent
1281 FSC's, that specify resistance measurement (1281 Nominal units are
Ohms"Z"), must also specify MOD2 = "OC" Offset Compensated Resistance

(TRUE OHMS).

*  Whenthe NOMINAL field specifiesreset "*", al other fields must be blank.

TOLERANCE

MOD1

M1281-2
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MOD2

Thisfield is enables and disables the filter for DC voltage, DC current, and

resistance measurements.

« FL enable filter
e blank disablefilter
Rules:

« TheMOD2 field isignored when the 1281 FSC specifies AC Voltage or AC

Current measurement.

MODS3
Thisfield is not used.

MOD4
Thisfield is used to specify the guard connection:
e G remote guard
e blank local guard

CON
Thisfield is not used.

EXAMPLES
STEP FSC RANGE NOM NAL TCOLERANCE MODL
#
1.001 M281 RNGK 100mV
#
# 100nV range is | ocked
#
1.002 1281 100nV 1%
#
# 10nV range is | ocked
#
2.001 1281 10nV 1% 1kH
3.001 1281 1kH 1% 10nv
#

MD2 3 4 GON

2W

2W
2W
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M1281-4

# Autorange is selected (M281

FSC not appl i cabl e).

1%

1% 1kH
1% 100uA
1%

# Autorange is selected (M281 FSC not applicable).

#
4.001 1281 1uA
5.001 1281 100uA
6.001 1281 1kH
7.001 1281 10z

#
8.001 M281 RNGK 100uA

#

#
8.002 1281 100nv
9.001 1281 10nV

10.001 1281 1kH
#

# 100uA range is | ocked
#
11.001 1281 100uA
#
# 100uA range is |ocked
#

1%

1% 1kH
1% 10nv
1%

1% 1kH
1% 100uA

# Autorange is selected (M281 FSC not applicable).

12.001 1281 100uA
13.001 1281 1kH
#

#

14.001 1281 10z
#

15.001 M281 RNGAK 10Z
#

1%

# Autorange is selected (M281 FSC not applicable).

#
15.002 1281 100nv
16.001 1281 10nv
17.001 1281 1uA
18.001 1281 100uA
#

# 10 Chmrange is | ocked.
#

19.001 1281 10z

#

# Autorange is selected for all
#

20.001 ML281 *

1%
1% 1kH
1%
1% 1kH

1%

subsequent 1281 FSCs.

z2z2zZ2 2

2W
2W
2W
2W

2w
2w
2w

2w

2w
2w

2w

2w
2w
2w
2w
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Instrument FSC

Description

The 2000 FSC programs the K eithley 2000 Multimeter to measure DC voltage, AC voltage, DC
current, AC current, resistance, conductance, frequency, and period.

Note

If the 2000 isto be controlled viaits serial port, do not use the
PORT FSC port configuration special construction, [ P9600,N,...],
to set the baud rate, parity, etc. of the port used to control the
2000. MET/CAL executes a " Test" function for each System
Instrument prior to executing any procedure statements, therefore
the settings of the port used to controlling the 2000 must be set
correctly before a procedure is executed. If the 2000 is connected
to COM1, COM2, COM3, or COM4, sdlect the " Ports"
application in the Windows control panel to choose the proper
settings. If the 2000 is connected to the 55004, 5520A, or 5800A
UUT port, select the proper settings for the UUT Serial Port from
the front panel of the calibrator.

Functional Capability

Function Nominal MOD1 MOD2
DC Voltage -1100 V to 1100 V
AC Voltage 0.1 mV to 750 V 3 Hz to 300 kHz
DC Current -3At03A
AC Current 1pAto3A 3 Hzto 5 kHz
Resistance 0 Qto0 119.9999 MQ
Conductance >8.4nS
Frequency 3 Hz to 300 kHz 100 mV to 750V
Period 3.3pust00.33s 100 mV to 750 V
Decibels’ -66.98 dBm to 70.51 dBm 3 Hz to 300 kHz 5Z
Decibels’ -68.75 dBm to 68.75 dBm 3 Hz to 300 kHz 7Z
Decibels’ -74.77 dBmto 62.73 dBm 3 Hz to 300 kHz 3z
Decibels’ -77.78 dBmto 59.71 dBm 3 Hz to 300 kHz 6Z
1. Volt-Hertz product not to exceed 8x10’.
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Parameters

RANGE

This field specifies the UUT range as described in “General Rules for Instrument Evaluation FSCs".

NOMINAL
This field specifies the expected measured value or a reset.

* Voltage (DC or RMS) entered asumeric][ prefix]V
» Decibels entered asadmeric][ prefix]D
e Current entered asimeric][ prefix]A.
« Resistance entered asifneric][prefix]Z.
e Conductance entered amineric][prefix]Y.
« Frequency entered asumeric][ prefix]H.
e Period entered asimeric][prefix]T.
* Reset entered as *.

Rules:

*  The NOMINAL field may specify decibels only when the MOD?2 field specifies the
reference impedance.

TOLERANCE

This field specifies the UUT tolerance as described in “General Rules for Instrument Evaluation
FSCs".

MOD1

This field specifies frequency for AC voltage and AC current measurements or voltage for
frequency or period measurements.

«  Frequency entered asumeric][ prefix]H.
* Voltage entered asifimeric][prefix]V.
« blank not applicable

Rules;

e The MOD1 field must be blank when the NOMINAL field specifies resistance or
conductance.

« The MODL1 field may specify frequency only when the NOMINAL field specifies
voltage or current.
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e TheMODL1 field must specify voltage when the NOMINAL field specifies frequency

or period.
MOD2
Thisfield specifies the load impedance that the AC voltage is referenced to.
« 57 50Q
e 7Z T75Q
e 3Z 300Q
e 6Z 600Q

e blank field not applicable

Rules:
« TheMOD2 field may specify areference impedance only when the NOMINAL field
specifies decibels.
MOD3
Not used.
MOD4

This field specifies the type of test being performed as described in “General Rules for Instrument
Evaluation FSCs".

CON

This field specifies the UUT connection.
o 2W  2-wire
e AW  4-wire

Rules:

* The CON field may specify a 4W only when the NOMINAL field specifies resistance
or conductance.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer to the "General
Rulesfor Instrument Evaluation FSCs".

Examples
STEP FSC RANGE NOM NAL TALERANCE MODL MIZ 3 4 OGN
#o----- Reset -----
1.001 2000 * S
#o----- DC Vol tage -----
1.002 2000 10 10v 1% 0. 01U 2w
#o----- AC Vol tage -----
5.001 2000 1000 650V 5% 30kH 2w
6.001 2000 1 v 1% 0. 01U 10kH 2w
#o----- Deci bels -----
7.001 2000 A 60. 0D 0.1U 1kH 52 2w
#o----- DC Qurrent -----
9.001 2000 4000 350rmA 9u 2w
#o----- AC Qurrent -----
10.001 2000 2 1A 3% 60H 2w
#o----- Resi stance -----
11.001 2000 100 10MZ 1% 2w
#o----- Conduct ance -----
12.001 2000 100 100nY 5% 2w
#----- Setup Test -----
13.001 2000 v 10kH S 2w
#o----- Nomi nal Setup Test -----
13.002 2000 1 v 10kH N 2w
#o----- Conpari son Test -----
13.003 2000 1 v 1%0. 1U 20kH C 2w
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Description

The 2001 FSC programs the Keithley 2001 Multimeter to measure DC voltage,
AC voltage, DC current, AC current, resistance, conductance, frequency, and
temperature.

Functional Capability

Function Nominal MOD1 MOD2
DC Voltage -1100 V to 1100 V
AC Voltage' 100 nVto 775V 1 Hzto 2 MHz
DC Current -2.1Ato2.1A
AC Current 100 pAto 2.1 A 1 Hz to 100 kHz
Resistance 0Qto 1.05GQ
Conductance >0.9524 nS
Frequency’ 1 Hzto 5 MHz 60 mVto 775V
5 MHz to 15 MHz 350 mVto 775V
1 Hzto 5 MHz 150 yAto 2.1 A

Decibels’ -126.9 dBmto 70.79 dBm 1 Hzto 2 MHz 5Z
Decibels’ -128.7 dBm to 69.03 dBm 1 Hzto2 MHz 77
Decibels’ -134.7 dBm to 63.01 dBm 1 Hzto 2 MHz 3Z
Decibels’ -137.7 dBm to 60.00 dBm 1 Hzto2 MHz 6Z
Temperature®

Pt385 RTD -200 °C to 630 °C R1

Type JTC -200 °C to 760 °C J

Type KTC -200 °C to 1372 °C K

Type T TC -200 °C to 400 °C T

Type ETC -200 °C to 10000 °C _E

Type RTC 0°Cto 1768 °C R

Type STC 0°Cto1768 °C _S

Type BTC +350 °C to 1820 °C B

1. Volt-Hertz product not to exceed 2’.
2. Temperature measurement using a thermocouple requires an external thermocouple card.
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.

Voltage (DC or RMS) entered as: [numeric][prefix]V
Decibels entered as: [numeric][prefix]D

Current entered as [numeric][prefix]A

Resistance entered as [numeric][prefix]Z

Conductance entered as [numeric][prefix] Y

Frequency entered as [numeric][prefix]H

Temperature entered as: [numeric][prefix]degC or degF
Reset entered as *.

Rules:

*  The NOMINAL field may specify decibels only when the MOD?2 field
specifies the reference impedance.

«  TheNOMINAL field must specify aresistance, or equivaent conductance,
less than or equal to 21 kQ when the MOD?2 field specifies offset
compensation override"O".

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in "General Rules for
Instrument Evaluation FSCs'.

MOD1

Thisfield specifies frequency for AC voltage and AC current measurements or
voltage for frequency or period measurements.

» Frequency entered as numeric[prefix]H
* Voltage entered as numeric[prefix]V

»  Current entered as numeric[prefix] A

* blank not applicable
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Rules:;

MOD2

The MOD1 field must be blank when the NOMINAL field specifies
resistance, conductance, or temperature.

The MOD1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

The MOD1 field must specify voltage or current when the NOMINAL field
specifies frequency.

Thisfield specifies the load impedance that the AC voltage is referenced to for
decibels or the RTD or thermocoupl e type for temperature measurement.

O

52
7z
3Z
6Z
R1

o 'o o 'm g% e

Override offset compensation for ohms
50 Q

75 Q

300 Q

600 Q

100 Q Pt 385 RTD
Type Jthermocouple
Type K thermocouple
Type T thermocouple
Type E thermocouple
Type R thermocouple
Type S thermocouple
Type B thermocouple

blank field not applicable
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Rules:
2.1 MQ.
NOMINAL field specifies decibels.
NOMINAL field specifies temperature.
MOD3

The MOD2 field may specify offset compensation override "O" only when the
NOMINAL field specifies resistance or conductance and the resistanceis <

The MOD2 field may specify areference impedance only when the

The MOD2 field may specify a RTD or thermocouple only when the

This field specifies the measurement mode. The measurement mode determines
certain function settings, as well as the number of readings that are discarded and
the number of readings that are averaged to obtain a measurement. The effect of
the measurement mode on the programmed function is shown in the following

table:
F blank E

DC Volts
Number of powerline cycles 1 10 10
Resolution 6.5 digits 6.5 digits 7.5 digits
Readings

thrown away 1 1 1

averaged 1 3 5
Autozero On On On
DC Current
Number of powerline cycles 1 10 10
Resolution 6.5 digits 6.5 digits 7.5 digits
Readings

thrown away 1 1 2

averaged 1 3 5
Autozero On On On
Ohms (2-Wire and 4-Wire)
Number of powerline cycles 1 10 10
Resolution 6.5 digits 6.5 digits 7.5 digits
Readings

thrown away 1 2 2

averaged 3 4 5
Autozero On On On
Offset Compensation

<21 kQ On On On

>21 kQ Off Off Off
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AC Volts
Number of powerline cycles N/A 1 10
Readings
thrown away N/A 1 1
averaged N/A 3 3
Resolution N/A 5.5 digits 6.5 digits
Autozero On On On
AC Current
Number of powerline cycles N/A 1 10
Readings
thrown away N/A 1 1
averaged N/A 3 3
Resolution N/A 5.5 digits 6.5 digits
Autozero On On On
Frequency
Readings
thrown away N/A 1 N/A
averaged N/A 1 N/A
Resolution N/A 5 digits N/A
Autozero Off Off Off
Temperature
Number of powerline cycles N/A 1 10
Readings
thrown away N/A 1 1
averaged N/A 3 3
Resolution
Pt385 RTD N/A 0.001 °C 0.001 °C
Type JTC N/A 0.1°C 0.1°C
Type KTC N/A 0.1°C 0.1°C
Type TTC N/A 0.1°C 0.1°C
Type ETC N/A 0.1°C 0.1°C
Type RTC N/A 1°C 1°C
Type STC N/A 1°C 1°C
Type BTC N/A 1°C 1°C
Autozero On On On
Rules:

*  TheMOD3 field may specify "E" only when the NOMINAL field specifies
voltage, decibels, current, resistance, conductance, or temperature.

*  TheMOD3field may specify "F"' only when the MODL1 field is blank (DC)
and the NOMINAL field specifies voltage, current, resistance, or conductance.
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MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e 2W 2-wire
e 3W 2-wire
e AW 4-wire

Rules:
e The CON field may specify a 3W only when the MOD2 field specifiesa RTD
type.

e The CON field may specify a 4W only when the NOMINAL field specifies
resistance or the MOD?2 field specifiesa RTD type.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rulesfor Instrument Evaluation FSCs" .

Examples
STEP FSC RANGE NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
#o----- Reset -----
1.001 2001 * S
#o----- DC Vol tage -----
1.002 2001 10 1o0v 1% 0. 01U 2w
#o----- AC Vol tage -----
5.001 2001 1000 650V 5% 30kH 2w
6.001 2001 1 1v 1% 0. 01U 10kH 2W
#o----- Deci bels -----
7.001 2001 A 60. 0D 0.1U 1kH 57 2W
#o----- DC Current -----
9.001 2001 4000 350mMA U 2W
#o----- AC Current -----
10. 001 2001 2 1A 3% 60H 2W
#o----- Resi st ance -----
11.001 2001 100 10mMz 1% 2W
#o----- Conduct ance -----
12.001 2001 100 100nY 5% 2W
#o----- Setup Test -----
13.001 2001 1v 10kH S 2w
#o----- Nomi nal Setup Test -----
13.002 2001 1 1v 10kH N 2w
#o----- Conparison Test -----
13.003 2001 1 1v 1% 0. 1U 20kH c 2



2002

Instrument FSC

Description

The 2002 FSC programs the Keithley 2002 Multimeter to measure DC voltage,
AC voltage, DC current, AC current, resistance, conductance, frequency, or
temperature.

Functional Capability

Function Nominal MOD1 MOD2
DC Voltage -1100 V to 1100 V
AC Voltage' 100 nVto 775V 1 Hzto 2 MHz
DC Current -2.1Ato2.1A
AC Current 100 pAto 2.1 A 1 Hz to 100 kHz
Resistance 0Qto 1.05GQ
Conductance >0.9524 nS
Frequency' 1 Hz to 5 MHz 60 mVto 775V
5 MHz to 15 MHz 350 mVto 775V
1 Hzto 5 MHz 150 yAto 2.1 A

Decibels’ -126.9 dBmto 70.79 dBm 1 Hzto 2 MHz 5Z
Decibels’ -128.7 dBm to 69.03 dBm 1 Hzto 2 MHz 77
Decibels’ -134.7 dBm to 63.01 dBm 1 Hzto 2 MHz 3Z
Decibels’ -137.7 dBm to 60.00 dBm 1 Hzto2 MHz 6Z
Temperature’

Pt385 RTD -200 °C to 630 °C R1

Type JTC -200 °C to 760 °C J

Type KTC -200 °C to 1372 °C K

Type TTC -200 °C to 400 °C T

Type ETC -200 °C to 10000 °C _E

Type RTC 0°Cto 1768 °C R

Type STC 0°Cto 1768 °C _S

Type BTC +350 °C to 1820 °C B

1. Volt-Hertz product not to exceed 2’.
2. Temperature measurement using a thermocouple requires an external thermocouple card.
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.

Voltage (DC or RMS) entered as: [numeric][prefix]V
Decibels entered as: [numeric][prefix]D

Current entered as [numeric][prefix]A

Resistance entered as [numeric][prefix]Z

Conductance entered as [numeric][prefix] Y

Frequency entered as [numeric][prefix]H

Temperature entered as: [numeric][prefix]degC or degF
Reset entered as *.

Rules:

*  The NOMINAL field may specify decibels only when the MOD2 field
specifies the reference impedance.

*  The NOMINAL field may specify temperature only when the MOD2 field
specifiesa RTD or thermocouple type.

e TheNOMINAL field must specify aresistance, or equivaent conductance,
less than or equal to 21 kQ when the MOD?2 field specifies offset
compensation override"O".

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in "General Rules for
Instrument Evaluation FSCs'.

MOD1

Thisfield specifies frequency for AC voltage and AC current measurements or
voltage for frequency or period measurements.

Frequency entered as numeric[prefix]H.
Voltage entered as numeric[prefix]V.
Current entered as numeric[prefix] A.
blank not applicable
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Rules:;

e«  TheMODL1 field must be blank when the NOMINAL field specifies
resistance, conductance, or temperature.

«  TheMODL1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

«  TheMODL1 field must specify voltage or current when the NOMINAL field
specifies frequency.

MOD2

Thisfield specifies the load impedance that the AC voltage is referenced to for
decibels or the RTD or thermocoupl e type for temperature measurement.

« O Override offset compensation for ohms

« 52 50Q
e 7Z 75Q
« 3Z 300Q
* 62 600Q

« R1 100Q Pt 385 RTD
Type Jthermocouple
Type K thermocouple
Type T thermocouple
Type E thermocouple
Type R thermocouple

L]
[N (N N P
nw o m-— X <

B Type B thermocouple
e blank field not applicable
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Rules:;

«  TheMOD?2 field may specify offset compensation override "O" only when the
NOMINAL field specifies resistance or conductance and the resistance is
<21MQ.

«  TheMOD2 field may specify areference impedance ,only when the
NOMINAL field specifies decibels.

e TheMOD?2 field may specify a RTD or thermocouple only when the
NOMINAL field specifies temperature.

MOD3

Thisfield specifies the measurement mode. The measurement mode determines
certain function settings, as well as the number of readings that are discarded and
the number of readings that are averaged to obtain a measurement. The effect of
the measurement mode on the programmed function is shown in the following

table:
F blank E
DC Volts
Number of 1 1 10
powerline cycles
Resolution 7.5 digits 7.5 digits 8.5 digits
Readings
thrown away 1 1 1
averaged 1 10 10
Autozero Synchronous | Synchronous Synchronous
DC Current
Number of 1 1 10
powerline cycles
Resolution 6.5 digits 6.5 digits 7.5 digits
Readings
thrown away 1 1 1
averaged 1 10 10
Autozero Normal Normal Normal
Ohms (2-Wire and 4-
Wire)
Number of 1 1 10
powerline cycles
Resolution 7.5 digits 7.5 digits 8.5 digits
Readings
thrown away 1 1 1
averaged 1 10 10
Autozero Normal Normal Synchronous
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F blank E
Offset Compensation
<21 kQ On On On
>21 kQ Off Off Off
AC Volts
Number of N/A 1 10
powerline cycles
Readings
thrown away N/A 1 1
averaged N/A 1 1
Resolution N/A 5.5 digits 6.5 digits
Autozero Normal Normal Normal
AC Current
Number of N/A 1 10
powerline cycles
Readings
thrown away N/A 1 1
averaged N/A 1 1
Resolution N/A 5.5 digits 6.5 digits
Autozero Normal Normal Normal
Frequency
Readings
thrown away N/A 1 N/A
averaged N/A 1 N/A
Resolution N/A 5 digits N/A
Autozero Off Off Off
Temperature
Number of N/A 1 10
powerline cycles
Readings
thrown away N/A 1 1
averaged N/A 1 1
Resolution
Pt385 RTD N/A 0.001 °C 0.001 °C
Type JTC N/A 0.1°C 0.1°C
Type KTC N/A 0.1°C 0.1°C
Type T TC N/A 0.1°C 0.1°C
Type ETC N/A 0.1°C 0.1°C
Type RTC N/A 1°C 1°C
Type STC N/A 1°C 1°C
Type BTC N/A 1°C 1°C
Autozero Normal Normal Normal
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Rules:;

e«  TheMOD3 field may specify "E" only when the NOMINAL field specifies
voltage, decibels, current, resistance, conductance, or temperature.

«  TheMODS field may specify "F" only when the MODL field is blank (DC)
and the NOMINAL field specifies voltage, current, resistance, or
conductance,

MOD4

This field specifies the type of test being performed as described in “General
Rules for Instrument Evaluation FSCs".

CON
This field specifies the UUT connection.
e 2W  2-wire
o 3W 2-wire
e 4W  4-wire

Rules:
« The CON field may specify a 3W only when the MOD?2 field specifies a RTD
type.

« The CON field may specify a 4W only when the NOMINAL field specifies
resistance or the MOD?2 field specifies a RTD type.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" .
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Examples
STEP FSC RANGE NOM NAL TOLERANCE MOD1 MOD2 3 4 CON
#o----- Reset -----
1.001 2002 * S
#o----- DC Vol t age -----
1.002 2002 10 10V 1% 0. 01U 2W
#o----- AC Vol tage -----
5.001 2002 1000 650V 5% 30kH 2W
6.001 2002 1 1v 1% 0. 01U 10kH 2w
# oo Deci bels -----
7.001 2002 A 60. 0D 0.1U 1kH 57 2w
#o----- DC Current -----
9.001 2002 4000 350mMA U 2w
#o----- AC Current -----
10. 001 2002 2 1A 3% 60H 2w
#o----- Resi stance -----
11.001 2002 100 iomz 1% 2w
#o----- Conduct ance -----
12.001 2002 100 100nY 5% 2w
#o----- Setup Test -----
13.001 2002 1v 10kH S 2w
#o----- Nomi nal Setup Test -----
13.002 2002 1 1v 10kH N 2W
#o----- Conpari son Test -----
13.003 2002 1 1v 1% 0. 1U 20kH Cc 2w

2002-7



2002

Instrument FSC

2002-8



2024

Instrument FSC

Desription
The 2024 FSC programs amplitude and frequency of the Marconi 2023, 2024, IFR

2023A and 2024A AM/FM Signal Generators.

Note on serial control

If the 202x isto be controlled via its serial port, do not use the PORT
FSC port configuration special construction, [P9600,N,...], to set the
baud rate, parity, etc. of the port used to control the 202x. MET/CAL
executes a "Test" function for each System Instrument prior to
executing any procedur e statements. Ther efore the settings of the port
used to control the 202x must be set correctly before a procedureis
executed. If the 202x is connected to COM1, COM2, COM3, or COM4,
use the "Ports" application in the Windows Control Panel to choose the
proper settings. If the 202x is connected to the 5500A, 5520A, 5800A,
or 5820A UUT port, select the proper settings for the UUT Serial Port
from the front panel of the calibrator.

Functional Capability

Model Frequency Amplitude
2023 9 kHz to 1.2 GHz -137 dBm to +13 dBm (+25 dBm Option 3)
2024 9 kHz to 2.4 GHz -137 dBm to +13 dBm (+25 dBm Option 3)
Parameters
RANGE

Thisfield specifies the UUT range as described in the section "General Rules for

Instrument Evaluation FSCs'.
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NOMINAL
Thisfield specifies the amplitude, frequency, period, or reset.
*  Amplitude entered as: [numeric][prefix]D, V, or Vpp.
»  Frequency entered as [numeric][prefix]H.
» Period entered as [numeric][prefix] T.
* Resetentered as*.

Rules:

*  Whenthe NOMINAL field specifies the amplitude, the MOD1 field must
specify the frequency or period.

*  Whenthe NOMINAL field specifies the frequency or period, the MOD1 field
must specify the amplitude.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies the amplitude, frequency, or period.
»  Frequency entered as [numeric][prefix]H.
» Period entered as [numeric][prefix] T.
*  Amplitude entered as: [numeric][prefix]D, V, or Vpp.

Rules:

*  When the MODL field specifies the frequency or period, the NOMINAL field
must specify the amplitude.

*  Whenthe MODL1 field specifies the amplitude, the NOMINAL field must
specify the frequency or period.
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MOD2

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

« -D "/div" is not included

e Dblank "/div"isincluded if ASK+ D isin effect

Rules:
e TheMOD2 field isautomatically set to -D for a Setup Test.

MODS3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield is specifies which output port is used for the signal.

CH1 Fluke 58xxA Channdl 1
CH2 Fluke 58xxA Channdl 2
CH3 Fluke 58xxA Channel 3
CH4 Fluke 58xxA Channel 4
CH5 Fluke 58xxA Channel 5
blank 202x RF Output

Rules:;

e The CON field may specify CH1 or CH5 only when a Fluke 58xxA is
configured.

e The CON field may specify CH2, CH3, or CH4 only when a Fluke 58xxA is
configured with the 5800A-5 Five Channel option.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples
STEP FSC RANGE NCM NAL TCLERANCE MIDL MID2 3 4 ON
#o----- Reset -----
1.001 2024 * S
1.002 2024 A -42. 95D 1U 100kH -D
2.001 2024 100mv 550MH -D S
2.002 2024 0.5 28mpp 5U 100kH -D
3.001 2024 A D 1U 100kH -D
4.001 2024 \ 1% 100kH -D
5.001 2024 50 10uT 1% 1/ 1U -35D
6.001 2024 200 100nT 1% 1/ 1U 1Vpp
#o----- Gsci | | oscope bandwi dth test -----

7.001 ASK- F w
7.002 ASK+ D
7.003 DI SP Connect the 5800A to W channel 1.
7.004 DI SP Set WJT to 20us/div.
7.005 2024 20 120mvpp 100kH N CH
7.006 ASK- N
7.007 MESS Adj ust stinulus for a W vertical reading of 4.2 div.
7.008 2024 5MH -100% nVpp -D cH
8.001 MESS
8.002 ASK+ N
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Auxiliary Instrument Setup FSC

Description

The M2024 FSC provides the additional program functions for the Marconi 2023,
2024, IFR 2023A and 2024A AM/FM Signal Generators which are not addressed
by the 2024 FSC. These functions are: Modulation Frequency, AM Depth, FM
Deviation, and Phase Deviation.

Parameters

RANGE
Not used.

NOMINAL
The NOMINAL field specifies the modulation frequency or areset.
Modulation Frequency:

When the NOMINAL field is used to specify the modulation frequency, the
format is [numeric][prefix]H. Allowed values are 10 Hz to 20 kHz.

If just units are entered, the value is taken from memory register MEM at run
time.

Reset:

To specify areset, enter an asterisk (*) inthe NOMINAL field. Thisresetsall
previous settings created with the M2024 FSC.

TOLERANCE
Not used.
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MOD1

The MOD1 field specifies the AM depth, FM deviation, or phase deviation. The
MOD1 field cannot be blank in an 2024 statement.

* AM Depth:
AM depth is entered as numeric[prefix]pct. AM depth limits are 0 to 99.9%.
* FM Deviation:

FM deviation is entered as numeric[prefix]H. FM deviation limits are 0 to 100
kHz.

¢ Phase Deviation:

Phase deviation is entered as numeric[prefix]rad. Phase deviation limitsare O
to 10 radians.

MOD2
Not used.

MOD3
Not used.

MOD4
Not used.

CON
Not used.
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Examples

STEP

FSC RANGE NCM NAL

# AM Modul ati on

1. 001
1. 002
1. 003
2.001
2.002

M2024
M2024
2024 10
M2024
2024 10

# FM Modul ati on

3. 001
3. 002
4. 001
4. 002
# Phase
5. 001
5. 002
6. 001
6. 002

M2024
2024 10
M2024
2024 10
Modul at i on
M2024
2024 10
M2024
2024 10

400H
0D
1000H
0D

400H
0D
1000H
0D

400H
0D
1000H
0D

TALERANCE

U

U

0.11U

0.1U

0.11U

0.1U

MDL MD2 3 4 GON

Opct

10MH
90pct
10MH

100H

200kH
99. 9kH
1000MH

2rad
200kH
10r ad
1000MH
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Instrument FSC

Description
The 2620T FSC programs the Fluke 2620T Recording Thermometer.

Functional Capability
-196 °C to 400 °C (-320.8 °F to 752 °F)

Parameters

RANGE

Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
e Temperature entered as. [numeric][prefix]degC or degF
* Resetentered as*.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisis not used and must be blank.

MOD2
Thisis not used and must be blank.

MODS3
Thisis not used and must be blank.
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MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON

Thisis not used and must be blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL

#o----- Reset -----

1.001 2620T *
#----- Eval uation Test -----

7.001 26207 23. 0degC
#o----- Setup Test -----

9.001 2620T 100. 0degC
#o----- Nomi nal Setup Test -----

9.002 2620T 1 212. 0degF
#o----- Conpari son Test -----

9.003 2620T 1 212. 0degF

2620T-2
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Instrument FSC

Description
The 2635T FSC programs the Fluke 2635T Recording Thermometer.

Functional Capability
-196degC to 400degC (-320.8degF to 752degF)

Parameters

RANGE

Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
e Temperature entered as. [numeric][prefix]degC or degF
* Resetentered as*.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisis not used and must be blank.

MOD2
Thisis not used and must be blank.

MOD3
Thisis not used and must be blank.
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MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON

Thisis not used and must be blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL

#o----- Reset -----

1.001 2635T *
#----- Eval uation Test -----

7.001 2635T 23. 0degC
#o----- Setup Test -----

9.001 2635T 100. 0degC
#o----- Nomi nal Setup Test -----

9.002 2635T 1 212. 0degF
#o----- Conpari son Test -----

9.003 2635T 1 212. 0degF
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Instrument FSC

Description

The 33120 FSC programs the Hewlett-Packard 33120A Function Generator to
output sine, square, triangle, positive ramp, and negative ramp waveforms.

Note

If the 33120A isto be controlled via its serial port, do not use

the PORT FSC port configuration special construction,
[P9600,N,...], to set the baud rate, parity, etc. of the port used
to control the 33120A. MET/CAL executes a “Test” function

for each System Instrument prior to executing any procedure
statements, therefore the settings of the port used to controlling
the 33120A must be set correctly before a procedure is
executed. The 33120A does not support standard hardware
flow control using the RS-232C request-to-send (RTS) and
clear-to-send (CTS) lines.

If the 33120A is connected to COM1, COM2, COMS3, or
COM4, select the “Ports” application in the Windows control
panel to choose the proper settings. Select “Flow Control =
None”. Selecting “Hardware” sets RTS/CTS flow control. The
33120A uses DTR/DSR hardware flow control. The MET/CAL
33120A driver will automatically set DTR/DSR flow control
(i.,e. DTR/DSR is supported at a lower level even though the
Control Panel does not support direct selection of DTR/DSR
flow control).

The 33120A cannot be connected to the 5500A, 5520A, 5800A,
or 5820A UUT “Pass-Through” Serial port. These calibrators
do not support the DTR/DSR hardware flow control required

for communication with the 33120A.
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Functional Capability

Waveform Frequency
Sine 100 pHz to 15 MHz
Square 100 pHz to 15 MHz
Triangle 100 pHz to 100 kHz

Positive Ramp

100 pHz to 100 kHz

Negative Ramp

100 pHz to 100 kHz

Exponential Rise 100 pHz to 5 MHz

Exponential Fall 100 pHz to 5 MHz

Sync 100 pHz to 5 MHz
Cardiac 100 pHz to 5 MHz
Output Termination Amplitude
50 Q +/-5V (DC), 50 mVpp to 10 Vpp (AC)
Open Circuit +/-10V (DC), 100 mVpp to 20 Vpp (AC)
Parameters
RANGE
Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.
NOMINAL

Thisfield specifies the starting Nominal value of the stimulus output or expected
UUT reading for the test.

e Voltage (DC or RMS) entered as. [numeric][prefix]V

e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
» Decibels entered as: [numeric][prefix]D

»  Freguency entered as: [numeric][prefix]H

e Period entered as: [numeric][prefix] T
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Rules:;

«  The NOMINAL field may specify Decibels only when the MOD2 field
specifies Sl.

«  The NOMINAL field may specify Voltage peak-to-peak, Frequency,
or Period only when the MOD2 field specifies SI, SQ, Tl, +R, -R,
+X, -X, SY, CD, or Ol (i.e MOD2 is not blank).

e Whenthe NOMINAL field contains only units, the value is obtained
from the memory register MEM.

e Whenthe NOMINAL field contains only units and the MOD1 field
is not blank, the MOD1 field must specify avalue.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in "General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield specifies amplitude or frequency or period for AC functions.
* Voltage (RMYS) entered as: [numeric][prefix]V
* Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
» Decibelsentered as: [numeric][prefix]D
»  Frequency entered as [numeric][prefix]H.
» Period entered as [numeric][prefix] T.
* blank DC or Noise
Rules:

*» TheMOD1 field may specify Decibels only when the MOD?2 field specifies
Sl

TheMODL1 field must be blank when the MOD?2 field specifies Ol (Noisg).

*  TheMODZ1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

*  TheMODZ1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

*  Whenthe MOD1 field contains only units, the value is obtained from memory
register MEM. In this case the NOMINAL field MUST contain avalue.
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MODZ2
Thisfield specifies the function (waveform type).
* blank DCVolts
« S Sine
e SQ Square
e TI Triangle
« +R Positive Ramp
 -R Negative Ramp
e +X Exponential Rise
e X Exponential Fall
e SY Sync Signal
« CD Cardiac Signal
« Ol Noise
Rules:

e Slisinserted automatically in the MOD?2 field when the MODL1 field is not
blank and no MOD2 code is entered.

e  TheMOD2 field must be blank or Ol when the MOD1 field isblank (i.e. DC
Voltage or Noise is specified).

MODS3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being as described in "General Rules for
Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e blank Unterminated
e L 50 Q termination
Rules:
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*  Whenthe CON field isL the output is expected to be terminated with 50 Q.
This can be accomplished by using a50 Q terminator at the UUT or setting

the UUT input impedance to 50 Q.

e L isautomatically inserted the CON field when the amplitude in the Nominal

or MOD1 field is expressed in dBm.

o If ASK- W or ASK- V isin effect, the procedure writer must use a DISP FSC

to prompt the operator to terminate the output signal at the UUT.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NOM NAL TOLERANCE MoD1

#o----- Reset -----

1.001 33120 *
#o----- DC Vol tage -----

1.002 33120 2 1.9v 2% 0. 4U
#o----- Si ne Wave -----

2.001 33120 400 3.500V 7.4V 20kH

3.001 33120 -10D 1uU 100H
#o----- Square Wave w/ DC offset -----

4.001 M33120 0. 5Vof f

4.002 33120 1Vpp 1kH
#o----- Triangl e Wave -----

4.003 M33120 *

4.004 33120 75mVpp 10kH
#o----- Positive Ranp -----

4.005 33120 1. 0Vpp 100kH
#o----- Negative Ranp -----

4.006 33120 1. 0Vpp 5MH
#o----- Frequency -----

4.007 33120 1000 800.0H 0.1%0.1U 300nVv

MoD2 3

Sl
Sl

SQ

TI

+R

S|

4 CON

33120-5



33120

Instrument FSC

33120-6



M33120

Auxiliary Instrument Setup FSC

Description

The M33120 FSC is used to specify modulation, modul ation frequency, AM
depth, FM deviation, duty cycle, and DC offset. The M33120 FSC isignhored
when the 33120 FSC specifies DC voltage.

Functional Capability

Modulation Frequency 10 MHz to 20 kHz (AM), 10 kHz (FM)
AM Depth 0% to 120%
FM Deviation 10 MHz to 7.5 MHz
Duty cycle 20% to 80% <= 5 MHz, 40% to 60% > 5 MHz.
DC Offset O0Vto5V (50 Q),0Vto 10 V (open circuit) restricted by:
[Voff|+ (Vpp / 2) <= Vmax and
[Voff] <=2 x Vpp
Parameters
RANGE
Thisfield specifies one of the following:
e INT Internal modulation source
e EXT External modulation source
e blank no modulation
Rules:

 TheRangefield must "INT" or "EXT" when the Nominal field specifies
modulation frequency.

NOMINAL
Thisfield specifies one of the following:
e Modulation Frequency is entered as [numeric][prefix]H.
* DC Offset entered as: [numeric][prefix]V of f
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e "*"  resat to default values
* blank no modulation and no DC offset
Rules:;

e TheNomina field must specify the modulation frequency when the Range
field specifies"INT" or "EXT".

» If the Nominal field does not contain a value the value is taken from memory
register MEM.

TOLERANCE
Thisfield is not used.

MOD1
The MOD1 field specifies the following:
e AM Depth entered as. [numeric][ prefix]pct.
e FM Deviation entered as. [numeric][prefix]H.
e Duty Cycle entered as. [numeric][ prefix]pct.
e blank no modulation and 50% Duty Cycle (square wave only)
Rules:

«  TheMODL1 field must specify AM depth when the Range field specifies an
external modulation source.

«  TheMODL1 field must specify AM depth or FM deviation when the Range
field specifies an internal modulation source.

*  When two frequency values are entered for aM 33120 FSC, the first is taken
to be the Modulation Frequency and the second is taken to be the FM
deviation.

*  Whenthe MODL field specifies FM deviation, the deviation must be less than
or equal to the frequency specified in the 33120 FSC Nominal or MOD1 field.

*  When afrequency value and a percent value are entered for aM 33120 FSC,
the frequency is taken to be the Modulation Frequency and the percent is
taken to be the AM depth.

*  When apercent value is entered without also entering a frequency value, the
percent is taken to be duty cycle.
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TheM33120 MOD1 field may specify duty cycle only when the 33120 FSC
MOD2 field is"SQ" (square wave).

« If the MOD1 field does not contain a value the value is taken from memory
register MEM.

MODZ2

Thisfield is not used.
MODS3

Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 33120 FSC.
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Instrument FSC

Description

The 3325 FSC programs the Hewl ett-Packard 3325B and 3325A Function
Generators to output sine, square, triangle, positive ramp, and negative ramp
waveforms.

Note on 3325B serial control

If the 3325B isto be controlled via its serial port, do not use the PORT
FSC port configuration special construction, [P9600,N,...], to set the
baud rate, parity, etc. of the port used to control the 3325B. MET/CAL
executes a "Test" function for each System Instrument prior to
executing any procedur e statements, therefore the settings of the port
used to controlling the 3325B must be set correctly before a procedure
isexecuted.. If the 3325B is connected to COM1, COM2, COM3, or
COM4, use the "Ports' application in the Windows Control Panel to
choose the proper settings. If the 3325B is connected to the 55004,
5520A, or 5800A UUT port, select the proper settings for the UUT
Serial Port from the front panel of the calibrator.
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Functional Capability

Function Amplitude (1) Frequency (2)

DC Voltage 5Vto5V

Sine 1 mVpp to 10 Vpp, 1 pHz to 20.999999999 MHz
0.354 mV to 3.536 V,
-56.02 dBm to +23.98 dBm

Square 1 mVpp to 10 Vpp, 1 pHz to 10.999999999 MHz
0.5mVto5V
Triangle 1 mVpp to 10 Vpp, 1 pHz to 10.999999999 kHz

0.289 mV to 2.887 V

Positive Ramp 1 mVpp to 10 Vpp, 1 pHz to 10.999999999 kHz
0.289 mV to 2.887 V

Negative Ramp -1 mVpp to -10 Vpp, 1 pHz to 10.999999999 kHz
-0.289 mV to -2.887V

(1) Amplitude limits are increased by 4x when high voltage (opt 002) is enabled.

(2) Frequency is limited to 1MHz for sin and square when the high voltage (opt 002) is enabled.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL

Thisfield specifies the starting Nominal value of the stimulus output or expected
UUT reading for the test.

e Voltage (DC or RMS) entered as. [numeric][prefix]V

e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
» Decibels entered as: [numeric][prefix]D

»  Frequency entered as: [numeric][prefix]H

* Period entered as: [numeric][prefix] T
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Rules:;

«  The NOMINAL field may specify Decibels only when the MOD2 field
specifies Sl.

«  The NOMINAL field may specify Voltage peak-to-peak, Frequency, or
Period only when the MOD2 field specifies SI, SQ, TI, +R or -R.

e Whenthe NOMINAL field contains only units, the value is obtained from the
memory register MEM.

e When the NOMINAL field contains only units and the MOD1 field is not
blank, the MOD1 field must specify avalue.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield specifies amplitude or frequency or period for AC functions.
« Voltage (RMS) entered as: [numeric][prefix]V
» Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
» Decibels entered as: [numeric][prefix]D
»  Freguency entered as [numeric][prefix]H.
e Period entered as[numeric][prefix]T.
* blank DC
Rules:

«  TheMODL1 field may specify Decibels only when the MOD2 field specifies
Sl.

«  TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

« TheMODL1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

*  Whenthe MODL. field contains only units, the value is obtained from memory
register MEM. In this case the NOMINAL field MUST contain a value.
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MODZ2
Thisfield specifies the function (waveform type).
* blank DCVolts

« S Sine
e SQ Square
e TI Triangle

« +R Positive Ramp
 -R Negative Ramp
Rules:

e Slisinserted automatically in the MOD?2 field when the MODL1 field is not
blank and no MOD2 code is entered.

MOD3
Thisfield is used to set the high voltage option.
e HV Enabled
* blank Disabled
Rules:

e«  TheMOD3 field may specify HV only when the NOMINAL or MODL1 field
specifies voltage (i.e. decibels are not allowed with HV).

MOD4

Thisfield specifies the type of test being as described in "General Rules for
Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e blank Unterminated
e L 50 Q termination
Rules:
* The CON field must be blank when the MOD3 field isHV.
* The CON field must be L when the MOD3 field is blank.
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L isautomatically inserted in the CON field when the MOD3 field is blank.

When the CON field is L the output is expected to be terminated with 50 Q.
This can be accomplished by using a50 Q terminator at the UUT or setting

the UUT input impedance to 50 Q.

If ASK- W or ASK- V isin effect, the procedure writer must use a DISP FSC
to prompt the operator to terminate the output signal at the UUT.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer

to the "General Rules for Instrument Evaluation FSCs' in the on-line Reference

Manual.
Examples
STEP FsC RANGE NOM NAL
#o----- Reset -----
1.001 3325 *
#o----- DC Vol tage -----
1.002 3325 20 19. 99nV
.001 3325 400 350.0nV
#o----- Sine Wve -----
3.001 3325 400 350.0nV
4,001 3325 400 3.500V
5.001 3325 -37.78D
#o----- Square Wave w DC of f set
6.001 MB325
6.002 3325 1Vpp
#o----- Triangl e Wave -----
6.003 MB325
6.004 3325 13nVpp
#o----- Positive Ranp -----
6.005 3325 1. OVpp
#o----- Negative Ranp -----
6.005 3325 1. OVpp
#o----- Frequency -----
6.006 3325 1000 800.0H
#o----- H gh Voltage -----
7.001 3325 40. 00Vpp

2% 0. 04U
1.9%0. 4U

-2.8U +2.9U

7.4U
0.01U

0.1%0. 1U

TCOLERANCE MODL

60H
20kH
100H

0. 5Vof f
1kH

OVof f
10kH

5kH

5kH

300V

2kH

MID2 3 4 QN

S

L

L
Sl L
Sl L
sl L
sQ S L
Tl s L
+R S L
-R S L
sl s L
SQHV S
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Description

The M3325 FSC is used to specify DC Offset for AC waveforms of the 3325B or
3325A.

Parameters

RANGE
Thisfield is not used.

NOMINAL
Thisfield is not used.

TOLERANCE
Thisfield is not used.

MOD1
Thisfield specifiesthe DC Offset entered as: [numeric][prefix]V of f
Rules:

* A DC offset specification isignored when the 3325 FSC specifiesDC
Voltage.

e Specify 0.0Voff to turn off aDC offset.

* If the MOD1 field does not contain a value the value is taken from memory
register MEM.

MOD2
Thisfield is not used.

MOD3
Thisfield is not used.
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MOD4
Thisfield is not used.

CON
Thisfield is not used.

EXAMPLES
See 3325 FSC.
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Description

The 33250 FSC programs the Agilent 33250A Function Generator to output DC
volts and sine, square, ramp, pulse, nhoise, exponential rise, exponential fal, sync,
and cardiac waveforms.

Note

If the 33250A is to be controlled viaits serial port, do not use the
PORT FSC port configuration special construction, [P9600,N,...], to
set the baud rate, parity, etc. of the port used to control the 33250A.
MET/CAL executes a " Test" function for each System Instrument prior
to executing any procedur e statements, ther efore the settings of the
port used to controlling the 33250A must be set correctly before a
procedure is executed.
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Functional Capability

Waveform Characteristics
Sine
Frequency 1 pHz to 80 MHz
Square
Frequency 1 pHz to 80 MHz
Ramp
Frequency 1 pHz to 1 MHz
Duty Cycle 0% to 100%
50%: triangle
0%: negative ramp
100%: positive ramp
Pulse
Period 20 ns to 2000 s, 500 pHz to 50 MHz
Width 8nsto 1999.9s
Edge Time 5nstolms
Exponential Rise 1 pHz to 25 MHz
Exponential Fall 1 pHz to 25 MHz
Sync 1 pHz to 25 MHz
Cardiac 1 pHz to 25 MHz
Noise 50 MHz bandwidth
Amplitude: +/-5V (DC)
10 mVpp to 10 Vpp (AC, 50 Ohm)
20 mVpp to 20 Vpp (AC, open circuit)
Parameters
RANGE
Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs".
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NOMINAL

Thisfield specifies the starting Nominal value of the stimulus output or expected
UUT reading for the test.

e Voltage (DC or RMS) entered as. [numeric][prefix]V

e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
* Decibels entered as: [numeric][prefix]D

»  Frequency entered as: [numeric][prefix]H

* Period entered as: [numeric][prefix] T

e Pulse Width entered as: [numeric][prefix] T or H

Rules:

*  The NOMINAL field may specify Voltage peak-to-peak, Frequency, or
Period only when the MOD2 field specifies SI, SQ, LR, Tl, +R, -R, +X, -X,
SY, CD, or Ol (i.eMOD2 is not blank).

*  The NOMINAL field may specify Decibels only when the MOD?2 field
specifies Sl.

*  The NOMINAL field may specify Pulse Width only when the MOD2 field
specifies PU.

e Whenthe NOMINAL field contains only units, the valueis obtained from the
memory register MEM.

e Whenthe NOMINAL field contains only units and the MOD1 field is not
blank, the MOD1 field must specify avalue.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies amplitude or frequency or period for AC functions.
* Voltage (RMYS) entered as: [numeric][prefix]V
* Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
* Decibelsentered as: [numeric][prefix]D
»  Frequency entered as [numeric][prefix]H.

33250-3



33250

Instrument FSC

MOD2

33250-4

e Period entered as [numeric][prefixX] T.
* blank DC or Noise
Rules:

«  TheMODL1 field may specify Decibels only when the MOD2 field specifies
Sl.

«  TheMODL1 field must be blank when the MOD?2 field specifies Ol (Noisg).

« TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

«  TheMODL1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency, period, or pulse width.

*  Whenthe MODL field contains only units, the value is obtained from memory
register MEM. In this case the NOMINAL field MUST contain a value.

Thisfield specifies the function (waveform type).

« S Sine

e SQ Square

LR Ramp (general)

e TI Triangle (same as LR with 50% duty cycle)

« +R Positive Ramp (same as LR with 100% duty cycle)
* -R Negative Ramp (same as LR with 0% duty cycle)
« PU Pulse

« Ol Noise

e +X Exponential Rise

e X Exponential Fall

e SY Sync Signal

« CD Cardiac Signal

¢ Dblank DC Volts
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Rules:;

e Slisinserted automatically in the MOD?2 field when the MODL1 field is not
blank and no MOD2 code is entered.

e  TheMOD?2 field must be blank or Ol when the MOD1 field isblank (i.e. DC
Voltage or Noise is specified).

MOD3
Thisfield specifies the waveform polarity.
- P Polarity Inverted
* blank Polarity Normal
Rules:

*  TheMOD3 field must be blank when the MOD2 field is blank (DCV).

MOD4

Thisfield specifiesthe type of test being as described in "General Rules for
Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e L Terminated (see M33250 CON field description)
e blank Unterminated (open circuit)
Rules:

* Whenthe CON field isL the output is expected to be terminated. This can be
accomplished by using aterminator at the UUT or setting the UUT input
impedance. The default termination is50 Q. 75 Q, 300 Q, or 600 Q
termination may be selected using the M33250 FSC.

* L isautomatically inserted the CON field when the amplitude in the Nominal
or MOD1 field is expressed in dBm.

e If ASK- W or ASK- V isin effect, the procedure writer must use aDISP FSC
to prompt the operator to terminate the output signal at the UUT.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL TOLERANCE MODL MID2 3 4 QN

#o----- Reset -----

1.001 33250 * S
#o----- DC Vol tage -----

1.002 33250 2 1.9v 2%0. 4U L
#o----- Sine Wve -----

2.001 33250 400 3.500V 7.4V 20kH Sl L

3.001 33250 -10D 1U 100H Sl L
#o----- Square Wave w DC of fset -----

4,001 MB3250 0. 5Vof f

4,002 33250 1Vpp 1kH SQ S L
#o----- Ranp Wave -----

4,003 33250 75mvpp 10kH LR S L
#o----- Triangl e Wave -----

4,004 MB3250 *

4,005 33250 75mvpp 10kH Tl S L
#o----- Positive Ranp -----

4,006 33250 1. OVpp 100kH +R S L
#o----- Negative Ranp -----

4,007 33250 1. OVpp 5MH -R S L
#o----- Frequency -----

4,008 33250 1000 800.0H 0.1%0. 1U 300V Sl L
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Description

The M33250 FSC is used to specify parameters not otherwise specified in the

33250 FSC.

Functional Capability

Pulse Width 8nsto 1999.9 s
Pulse Period 20 ns to 2000 s
PRF 500 pHz to 50 MHz

Modulation Source

internal or external

Moduation Frequency

2 mHz to 20 kHz

AM Depth

0% to 120%

FM Deviation

5 Hz to 40305 MHz

FSK "hop" Frequency

1 pHz to 80 MHz

FSK Rate 2 mHz to 100 kHz (internal)
2 mHz to 1 MHz (external)
Duty cycle
Square 20% to 80% <= 25 MHz
40% to 60% > 25 MHz & <=50 MHz
50% > 50 MHz
Ramp 0% to 100%
DC Offset -5V to 5 V restricted by:

|Voff| + (Vpp / 2) <= Vmax and
|Voff] <=2 x Vpp

Frequency Reference

internal or external

Output Termination

50 Q, 75 Q, 300 Q, or 600 Q
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Parameters
Units Symbols
Units Symbol Name Quantity
H Hertz frequency, PRF, 1/ pulse width, modulation
frequency, FM deviation, FSK rate, or FSK "hop"
frequency
T Time period, pulse width, or edge time
pct percent duty cycle or AM depth
Voff Volts offset DC offset
Modulated Waveforms
M33250 FSC Range, Nominal, Tolerance, and Mod1 Rules
Modulation M33250 M33250 M33250 M33250
Range Nominal Tolerance MOD2
AM Modulation INT|EXT H pct
FM Modulation INT|EXT H H
FSK Modulation INT|EXT H H F
Note, blank entries in the above table are significant and must be blank. FSC field
interdependencies not expressed in this table are listed under "Rules" for the appropriate parameter.
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Unmodulated Waveforms

M33250 FSC Range, Nominal, Tolerance, and MOD1 Rules

Waveform 33250 M33250 M33_250 M33250 M33250
MOD2 Range Nominal Tolerance MOD1

Square SQ [pct] [Voff]
Linear Ramp LR [pct] [Voff]
Triangle Tl [Voff]
Positive Ramp | -R [Voff]
Negative R [Voff]
Ramp
Pulse PU PER|PULSE | T|H T [Voff]
Noise Ol
Exp Rise +X [Voff]
Exp Fall -X [Voff]
Cardiac CD [Voff]

Note: blank entries in the above table are significant and must be blank. FSC field
interdependencies not expressed in this table are listed under "Rules" for the appropriate parameter.

RANGE

Thisfield specifies one of the following:

o EXT External modulation source
o INT Internal modulation source
« PER Pulse period or Pulse Repetition Frequency
e PULSE Pulsewidth
e blank not applicable
NOMINAL

Thisfield specifies one of the following:
* Pulse Width entered as [numeric][prefix] T or H.
* Pulse Period entered as [numeric][prefix] T.

* Pulse Repetition Frequency (PRF) entered as [numeric][prefix]H.
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Modulation Frequency entered as [numeric][prefix]H.
FSK Rate entered as [numeric][prefix]H.

"*" reset to default values

blank not applicable

Rules:

If the Nominal field does not contain a value the value is taken from memory
register MEM.

TOLERANCE
Thisfield specifies one of the following:

Duty Cycle or Ramp Symmetry entered as: [numeric][prefix]pct.

Edge Time entered as: [numeric][prefix]T.

AM Depth entered as: [numeric][prefix]pct.

FM Deviation entered as: [numeric][prefix]H.

FSK "hop" frequency entered as: [numeric][prefix]H.

blank 50% Square Duty Cycle, 100% Ramp Symmetry, no modulation

Rules:

If the Tolerance field does not contain a value the value is taken from memory
register MEM.

If the Range field is PER or PUL SE and the no edge time is entered 5nT is
automatically entered in the Tolerance field.

A percentage entered in the tolerance field is interpreted as follows:

Waveform 33250 M33250 M33250
MOD2 Range Tolerance (pct)
Square SQ duty cycle
Linear Ramp LR symmetry
(na) (na) INT|EXT AM Depth
MOD1

The MOD1 field specifies the following:
* DC Offset entered as: [numeric][prefix]V off
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e blank no DC offset, or not applicable
Rules:

« If the MOD1 field does not contain a value the value is taken from memory
register MEM.

MODZ2
Thisfield is not used.

MOD3
Thisfield is used to specify Frequency-Shift Keying (FSK) modulation.
- F Enable FSK modulation
e blank FM modulation or not applicable
Rules:

« If the MOD3 field may specify FSK ("F") only when the Tolerance field
specifiesa"hop" frequency.

MOD4
Thisis not used.
CON
The CON field is used to specify the output termination:
« 57 50 Q
s 7Z 75Q
s 3Z 300Q
s 6Z 600 Q
* blank see rules below
Rules:
. 'tl)'lhe&/I33250 CON field must be blank when the 33250 FSC CON field is
ank.

*  When the M33250 CON field is blank and the 33250 FSC CON field is"L",
the output termination is 50 Q.
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Examples
See 33250 FSC.
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Description

The 34401 FSC programs the HP 34401A Multimeter to measure DC voltage, AC
voltage, DC current, AC current, resistance, conductance, frequency, and period.

Note

If the 34401A isto be controlled via its serial port, do not use the
PORT FSC port configuration special construction, [P9600,N,...],
to set the baud rate, parity, etc. of the port used to control the
34401A. MET/CAL executesa " Test" function for each System
Instrument prior to executing any procedur e statements, therefore
the settings of the port used to controlling the 34401A must be set
correctly before a procedure is executed.

The 34401A does not support standard hardware flow control
using the RS-232C request-to-send (RTS) and clear-to-send (CTS)
lines.

If the 34401A is connected to COM1, COM2, COM3, or COM4,
select the "Ports" application in the Windows control panel to
choose the proper settings. Select "Flow Control = None".
Selecting "Hardware" sets RTSYCTSflow control. The 34401A
uses DTR/DSR hardware flow control. The MET/CAL 34401A
driver will automatically set DTR/DSR flow control (i.e.
DTR/DSRis supported at a lower level even though the Control
Panel does not support direct selection of DTR/DSR flow contral).

The 34401A cannot be connected to the 5500A, 5520A, 5800A, or
5820A UUT "Pass-Through" Serial port. These calibrators do not
support the DTR/DSR hardware flow control required for
communication with the 34401A.
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Functional Capability

Function Nominal MOD1 MOD2
DC Voltage -1000 V to 1000 V
AC Voltage' 0.1 mV to 750 V 3 Hz to 300 kHz
DC Current -3.At03A
AC Current 1pAto3A 3 Hzto5kHz
Resistance 0 Q to 119.9999 MQ
Conductance >8.4 nS
Frequency' 3 Hz to 300 kHz 100 mV to 750 V
Period* 3.3usto0.33s 100 mV to 750 V
Decibels’ -66.98 dBm to 70.51 dBm 3 Hz to 300 kHz 5Z
Decibels -68.75 dBm to 68.75 dBm 3 Hz to 300 kHz 7Z
Decibels’ -74.77 dBm to 62.73 dBm 3 Hz to 300 kHz 3z
Decibels' -77.78 dBm to 59.71 dBm 3 Hz to 300 kHz 6Z
1. Volt-Hertz product not to exceed 8x10’.

Parameters

RANGE

This field specifies the UUT range as described in “General Rules for Instrument

Evaluation FSCs".

NOMINAL

This field specifies the expected measured value or a reset.
* Voltage (DC or RMS) entered aswmeric][ prefix]V

* Decibels entered asaymeric][ prefix]D

* Current entered asimeric][ prefix]A.

* Resistance entered asineric][prefix]Z.

» Conductance entered asineric][prefix]Y.
» Frequency entered asumeric][ prefix]H.

» Period entered asimeric][prefix]T.

* Reset entered as *.
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Rules:;

«  The NOMINAL field may specify decibels only when the MOD2 field
specifies the reference impedance.

TOLERANCE

This field specifies the UUT tolerance as described in “General Rules for
Instrument Evaluation FSCs".

MOD1

This field specifies frequency for AC voltage and AC current measurements or
voltage for frequency or period measurements.

» Frequency entered asumeric][ prefix]H.
» Voltage entered asfimeric][prefix]V.
e blank not applicable

Rules:

e« The MODL field must be blank when the NOMINAL field specifies resistance
or conductance.

« The MODL1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

« The MODL1 field must specify voltage when the NOMINAL field specifies
frequency or period.

MOD2
This field specifies the load impedance that the AC voltage is referenced to.
« 57 50Q
e 7Z 75Q
e 3Z 300Q
e 6Z 600Q
* blank field not applicable
Rules:

* The MOD2 field may specify a reference impedance only when the
NOMINAL field specifies decibels.
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MOD3
Not used.
MOD4

This field specifies the type of test being performed as described in “General
Rules for Instrument Evaluation FSCs".

CON
This field specifies the UUT connection.
e 2W  2-wire
e AW  4-wire
Rules:

» The CON field may specify a 4W only when the NOMINAL field specifies
resistance or conductance.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" .

Example
STEP FSC RANGE NCM NAL TOLERANCE MODL MID2 3 4 QN
#o----- Reset -----
1.001 34401 * S
#o----- DC Vol tage -----
1.002 34401 10 10v 1% 0. 01U 2w
#o----- AC Voltage -----
5.001 34401 1000 650V 5% 30kH 2w
6.001 34401 1 v 1% 0. 01U 10kH 2W
#o----- Deci bel s -----
7.001 34401 A 60. 0D 0.1U 1kH 57 2w
#o----- DC Qurrent -----
9.001 34401 4000 350mA 9uU 2w
#o----- AC Qurrent -----
10.001 34401 2 1A 3% 60H 2W
#o----- Resi stance -----
11.001 34401 100 10M2 1% 2W
#o----- Conduct ance -----
12.001 34401 100 100nY 5% 2W
#o----- Setup Test -----
13.001 34401 A 10kH S 2w
#o----- Nomi nal Setup Test -----
13.002 34401 1 v 10kH N 2w
#o----- Conpari son Test -----
13.003 34401 1 v 1%0. 1U 20kH C 2w
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Description

The 34420 FSC programs the Hewlett-Packard 34420A Multimeter measure DC
voltage, DC voltage ratio, DC voltage difference, Resistance, and temperature.
The 34420 FSC is also used to program the 34420/SPRT and 34420/PRT to
measure temperature.

Note

If the 34420A isto be controlled viaits serial port, do not use the
PORT FSC port configuration special construction, [P9600,N,...],
to set the baud rate, parity, etc. of the port used to control the
34420A. MET/CAL executesa "Test" function for each System
Instrument prior to executing any procedur e statements, therefore
the settings of the port used to controlling the 34420A must be set
correctly before a procedure is executed.

The 34420A does not support standard hardware flow control
using the RS-232C request-to-send (RTS) and clear-to-send (CTS)
lines.

If the 34420A is connected to COM1, COM2, COM3, or COM4,
select the "Ports" application in the Windows control panel to
choose the proper settings. Select "Flow Control = None".
Selecting "Hardware" sets RTSCTSflow control. The 34420A
uses DTR/DSR hardware flow control. The MET/CAL 34420A
driver will automatically set DTR/DSR flow control (i.e. DTR/DSR
is supported at a lower level even though the Control Panel does
not support direct selection of DTR/DSR flow control).

The 34420A cannot be connected to the 55004, 5520A, 5800A, or
5820A UUT "Pass-Through" Serial port. These calibrators do not
support the DTR/DSR hardware flow control required for
communication with the 34420A.
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Functional Capability

FUNCTION NOMINAL MOD2
DC Voltage -119.99999 V to 119.99999 V
DC Voltage Ratio (Ch1/Ch2) -11999999 to 11999999
DC Voltage Difference (Ch1- -119.99999 V to 119.99999 V VD
Ch2)
Resistance 0 Q to 1.1999999 MQ
Low Power Resistance 0 Q to 1.1999999 MQ LP
Voltage Limited Resistance 0 Q10 119.99999 Q VL
Temperature
100 Q Pt 385 RTD -200 °C to 630 °C R1
200 Q Pt 385 RTD -200 °C to 630 °C R4
500 Q Pt 385 RTD -200 °C to 630 °C R5
1 kQ Pt 385 RTD -200 °Cto 630 °C R6
100 Q Pt 3916 RTD -200 °Cto 630 °C R7
Rosemount 162CE SPRT(1) -200 °C to 661 °C RR
Hart Scientific 5628 PRT(2) -200 °Cto 660 °C RH
Type BTC +350 °C to 1820 °C _B
Type ETC -200 °C to 10000 °C _E
Type JTC -200 °C to 760 °C J
Type KTC -200 °C to 1372 °C K
Type NTC -200 °C to 1300 °C _N
Type RTC 0°Cto 1767 °C R
Type STC 0 °Cto 1767 °C _S
Type TTC -250 °C to 400 °C T
1. 34420/SPRT only
2. 34420/PRT only.
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
* Voltage entered as: [numeric][prefix]V
e Voltage Ratio entered as: [numeric][prefix]V/V
* Voltage Difference entered as: [numeric][prefix]V
» Resistance entered as [numeric][prefix]Z
e Temperature entered as. [numeric][prefix]degC or degF
* Resetentered as*.
Rules:

*  The NOMINAL field may specify temperature only when the MOD2 field
specifiesa RTD or thermocouple type.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in "General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisis not used and must be blank.

MOD2

Thisfield is used to override offset compensation for ohms, to select Low Power
or Voltage Limited Resistance, or to specify the RTD or thermocouple type for

temperature measurement.

e O Override offset compensation for ohms
e LP Low Power Resistance

e VL Voltage Limited Resistance
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e VD Voltage Difference

 R1 100 Q Pt 385 RTD

s R4 200 Q Pt 385 RTD

* R5 500 Q Pt 385 RTD

* R6 1kQ Pt 385 RTD

+ R7 100 Q Pt 3916 RTD

* RR Rosemount 162CE Standard Platinum Resistance Thermometer
* RH Hart Scientific 5628 Platinum Resistance Thermometer
e B Type B thermocouple

- E Type E thermocouple

e J Type J thermocouple

« K Type K thermocouple

« N Type N thermocouple

e R Type R thermocouple

e S Type S thermocouple

e T Type T thermocouple

e blank field not applicable
Rules:

«  TheMOD?2 field may specify offset compensation override "O" only when the
NOMINAL field specifies resistance.

«  TheMOD?2 field may specify LP or VL only when the NOMINAL field
specifies resistance.

«  TheMOD2 field may specify VD when the NOMINAL field specifies
voltage.

«  TheMOD?2 field may specify aRTD or thermocouple type only when the
NOMINAL field specifies temperature.

MOD3

This field specifies the measurement mode. The measurement model determines
certain function settings, as well as the number of readings that are discarded and
the number of readings that are averaged to obtain a measurement. The effect of
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the measurement mode on the programmed function is shown in the following

table:
F blank E FE
DC Volts:
number of powerline cycles 10 100 200 100
Readings:
thrown away 1 1 1 1
averaged 1 3 5 1
Ohms (2-Wire and 4-Wire):
number of powerline cycles 10 100 200 100
<=19 kQ
Readings:
thrown away 1 2 2 1
averaged 3 4 4 1
>19 kQ to <= 190 kQ
Readings:
thrown away 1 2 5 1
averaged 3 4 4 1
>190 kQ
Readings:
thrown away 1 2 7 1
averaged 3 4 5 1
Temperature (Thermocouples) number | 10 100 200 100
of powerline cycles
Readings:
thrown away 1 1 1 1
averaged 1 3 5 1
Temperature (RTD'’s, SPRT, and 10 100 200 100
PRT)number of powerline cycles
Readings:
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thrown away

averaged
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MOD4
Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e 2W 2-wire
e AW 4-wire
Rules:

e The CON field may specify a4W only when the NOMINAL field specifies
resistance or the MOD?2 field specifiesa RTD type.

e The CON field must specify 4W when the MOD2 field specifies Lower Power
resistance (LP), Voltage Limitedresistance (VL) or an RTD type.

e 4W isinserted automatically in the CON field when theMOD2 field specifies
LP, VL, or an RTD type and no CON field code is entered.

Use of Standard Memory Locations And Results Reporting

System memory locations MEM and MEM1 are used. For moreinformation, refer
to the "General Rules for InstrumentEvaluation FSCs"' in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL TOLERANCE MODL MD2 3 4 OON

#o----- Reset -----

1.001 34420 * S
#o----- DC Vol tage -----

1.002 34420 10 1oV 1% 0. 01U 2w
#o----- DC Vol tage Ratio -----

2.001 34420 0.1V V 0. 01U 2w
#o----- DC Vol tage D fference -----

3.001 34420 10uv 1 VD 2w
#o----- Resi stance -----

4,001 34420 100 100kz 1% 2w
#o----- Low Power Resistance -----

5.001 34420 10 10z 0.1U LP 4w
#o----- Low Power Resistance -----

6.001 34420 10 10z 0.1U VL 4w
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34420-8

----- Tenperature RID -----

7.001 34420 23. 0degC
----- Tenperature TC -----
8.001 34420 23. 0degC
----- Setup Test -----

9.001 34420 v

----- Nomi nal Setup Test -----

9.002 34420 1

v

----- Conpari son Test -----

9.003 34420 1

v

0.1U

0.1U

1%0. 1U

aw

2W

2W

2W

2W
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Description

The 3458 FSC programs the Hewlett-Packard 3458A Multimeter to measure DC
voltage, AC voltage, DC current, AC current, resistance, frequency, period, or
decibels.

Functional Capability

Function Nominal MOD1 MOD2 MOD3
DC Voltage -1050 V to 1050 V [FIEIFE]
AC Voltage 500 pV to 742 V 10 Hz to 2 MHz [FE]

500 pV to 742 V 20 Hz to 10 MHz F
1mVto742V 1Hzto 2 MHz E
DC Current -1.2At012A [FIE|IFE]
AC Current S5pAto 1.2 A 10 Hz to 100 kHz | [F|E|FE]
Resistance 0Qto1.2GQ [O] [FIEIFE]
Frequency 1 Hzto 10 mHz 1mVto742V [FE]
Period 100nstols 1mVto742V [FE]
Decibels -53.01 dBmto 70.41 dBm 10 Hz to 2 mHz 5Z [FE]
-53.01 dBm to 70.41 dBm 20 Hz to 10 mHz 57 F
-46.99 dBm to 70.41 dBm 1 Hzto 2 mHz 57 E
-54.77 dBm to 68.65 dBm 10 Hz to 2 mHz 7Z [FE]
-54.77 dBm to 68.65 dBm 20 Hz to 10 mHz 7Z F
-48.75 dBm to 68.65 dBm 1Hzto2mHz 7Z E
-60.79 dBm to 62.63 dBm 10 Hz to 2 mHz 3z [FE]
-60.79 dBm to 62.63 dBm 20 Hz to 10 mHz 3z F
-54.77 dBm to 62.63 dBm 1 Hzto 2 mHz 3z E
-63.80 dBm to 59.92 dBm 10 Hz to 2 mHz 6Z [FE]
-63.80 dBm to 59.92 dBm 20 Hz to 10 mHz 6Z F
-57.78 dBm to 59.92 dBm 1 Hz to 2 mHz 6Z E
The AC Voltage input range is extended to 1500 Vp if the kilovolt option is installed.
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.

Voltage (DC or RMYS) entered as: [numeric][prefix]V
Decibels entered as: [numeric][prefix] D

Current entered as [numeric][prefix]A.

Resistance entered as [numeric][prefix] Z.

Frequency entered as [numeric][prefix]H.

Period entered as [numeric][prefix] T.

Reset entered as *.

Rules:

The NOMINAL field may specify decibels only when the MOD2 field
specifies the reference impedance.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1

3458-2

Thisfield specifies frequency for AC voltage and AC current measurements or
voltage for frequency and period measurements.

Frequency entered as [numeric][prefix]H.
Period entered as [numeric][prefix] T.
Voltage entered as: [numeric][prefix]V
Decibels entered as: [numeric][prefix]D
Current entered as [numeric][prefix]A.
blank not applicable



3458

Instrument FSC

Rules:;

« TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

« TheMODL1 field may specify voltage, decibels, or current only when the
NOMINAL field specifies frequency or period.

e  TheMODL1 field must be blank when the NOMINAL field specifies
resistance.

MOD2
Thisfield specifies one of the following:
* Theload impedance that the AC voltage is referenced to or

* A code which overrides the automatic enabling of the offset compensated
ohms function.

57 50 Q
7Z 75 Q
3z 300Q
6Z 600 Q
@] Override (disable) offset compensated ohms
blank field not applicable
Rules:

*» TheMOD2 field may specify areference impedance only when the
NOMINAL field specifies decibels.

* TheMOD2 field may specify override only when the NOMINAL field
specifies resistance.

3458-3



3458

Instrument FSC

MOD3
F Blank E FE
DC Volts
number of
powerline cycles 10 100 100 100
Readings
thrown away 1 1 1 1
averaged 1 3 5 1
Autozero On On On On
DC Current
number of
powerline cycles 10 100 100 100
Readings
thrown away 1 1 2 1
averaged 1 3 5 1
Autozero On On On On
Ohms (2-Wire and 4-Wire)
Number of
powerline cycles 10 100 100 100
<19 kQ
Readings
thrown away 1 2 2 1
averaged 3 4 4 1
>19 kQ to <190 kQ
Readings
thrown away 1 2 5 1
averaged 3 4 4 1
>190 kQ
Readings
thrown away 1 2 7 1
averaged 3 4 5 1
Autozero On On On On
Offset
Compensation
10 kQ On On On On
210 kQ Off Off Off Off
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F Blank E FE

AC Volts
Conversion Random Samp. Analog RMS Synchronous Analog RMS
Bandwidth 20 Hz to 10 MHz 10 Hz to 2 MHz 1Hzto2 MHz 10 Hz to 2 MHz
Reading

Thrown away 1 1 1 1

averaged 1 3 3 1
Resolution Default Default 0.001 Default
Level Filter, AC Default Default On <75 kHz Default
Volts only Off 2 75 kHz
Sync. Source NA NA Level, Hold NA
AC Current
number of
powerline cycles 10 100 100 100
Reading

Thrown away 1 1 2 1

averaged 1 3 5 1
Frequency
Reading

Thrown away NA 1 NA 1

averaged NA 3 NA 1
Level Filter, Default On <75 kHZ Default On <75 kHZ
AC Volts only Off =2 75 kHz Off 2 75 kHz
Period
Reading

Thrown away NA 1 NA 1

averaged NA 3 NA 1
AC Volts only Level
Filter Default On>13.3 us Default On>13.3 us

Off <13.3 ps Off <13.3 pus
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MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
e AW 4-wire

Rules:
 The CON field may specify a4W only when the NOMINAL field specifies
resistance.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP FSC RANGE NCM NAL TCLERANCE MIDL MID2 3 4 CN
#o----- Reset -----

1.001 3458 * S
#----- DC Vol tage -----

1.002 3458 A - 1000V 1%0.1U 2W
#----- AC Vol tage -----

2.001 3458 200 100V 1% 2/ 10kH 2W
#----- Decibels -----

3.001 3458 100 56.62D 2%0. 1U 1kH 6Z 2W
#o----- DC Qurrent -----

4.001 3458 10 1. 00A 1000P% 2W
#o----- AC Qurrent -----

5.001 3458 2 mA 1% 1kH 2W
#o----- Resi stance -----

6.001 3458 100 256kZ 1% 2W
#o----- Frequency -----

7.001 3458 800. OH 0.1%0.1U 300V 2W

3458-6



M3458
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Description
The M3458 FSC provides range locking for the Hewl ett-Packard 3458A

Multimeter.

Parameters

When a blank M 3458 statement is entered, a"*" isinserted automatically in the

NOMINAL field. See NOMINAL field parameter for a description of "*".

RANGE

Thisfield specifies one of the following:
RNGLK RangeLock
blank field not applicable

Rules:

Rules:

When the RANGE field specifies RNGLK, the NOMINAL field must specify
the range selection value.

NOMINAL
Thisfield specifies one of the following:

V oltage range selection value entered as: numeric[prefix]V

Current range selection value entered as. numeric[prefix]A

"*"  reset to default values

The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Resistance range selection value entered as. numeric[prefix]Z

Selection Value

Locked Range

-12mV to 12 mv 100 mV DC, 10 mV AC
-120mV to <-12mV 100 mV
>12mVv to 120mV 100 mV
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Selection Value

Locked Range

-1.2Vto<-120 mV 1vVv
>120mVto 1.2V 1V
-12Vto<-1.2V 0oV
>12Vto 12V oV
-120Vto<-12V 100V
>12Vto 120V 100 V
-1050 Vto < -120 V 1000 V
> 120V to 1050 V 1000 V

-0.12 yAto 0.12 pA

0.1 pA DC, 100pA AC

-1.2 yAto <-0.12 pA

1 pA DC, 100pA AC

>0.12 yAto 1.2 pA

1 uA DC, 100pA AC

-12 uAto<-1.2 pA

10 pA DC, 100pA AC

>1.2pAto 12 pA

10 pA DC, 100pA AC

-120 pAto <-12 pA 100 pA
>12 YA to 120 pA 100 pA
-1.2mAto <-120 pA 1mA
>120 yAto 1.2 mA 1 mA
-12mAto<-1.2mA 10 mA
>1.2mAto 12 mA 10 mA
-120 mAto <-12 mA 100 mA
> 12 mA to 120 mA 100 mA
-1.2 Ato <-120 mA 1A
>120mAto 1.2 A 1A
00t0120Q 100
>120t0 1200 100 Q
>1200to 1.2 kO 1kQ

> 1.2 kQto 12 kO 10 kO
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Selection Value

Locked Range

> 12 k() t0120 kQ 100 kQ
> 120 kQ) to 1.2 MQ) 1 MQ

> 1.2 MQ to 12 MQ 10 MQ

> 12 MQ to 120 MQ 100 MQ
>120 MQ to 1.2 GO 160

e A M3458 range lock specification only applies when a subsequent FSC
specifies an applicable measurement function (see EXAMPLES below).

*  Whenthe NOMINAL field specifiesreset "*", all other fields must be blank.

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MOD2
Thisfield is not used.

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.
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TOLERANCE MCD1

1%

1% 1kH
1% 10nmv

Autorange is selected (MB458 FSC not applicable).

1%

1% 1kH
1% 100uA
1%

Autorange is selected (MB458 FSC not applicable).

1%

1% 1kH
1% 10nv
1%

1% 1kH
1% 100uA

# Autorange is sel ected (MB458 FSC not applicable).

Examples
STEP FSC RANGE NOM NAL
#
1.001 M458 RNGLK 10nV
#
# 100nV range is | ocked
#
1.002 3458 100nV
#
# 10nV range is | ocked
#
2.001 3458 10nV
3.001 3458 1kH
#
#
#
4,001 3458 1uA
5.001 3458 100uA
6.001 3458 1kH
7.001 3458 10z
#
8.001 M458 RNAK 1uA
#
#
#
8.002 3458 100nVv
9.001 3458 10nV
10.001 3458 1kH
#
# 1uA range is | ocked
#
11.001 3458 1uA
#
# 100uA range is |ocked
#
12.001 3458 100uA
13.001 3458 1kH
#
#
14.001 3458 10z
#

15.001 MB458 RNAK 10Z

M3458-4
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#

# Autorange is sel ected (MB458 FSC not applicable).

#
15.002 3458
16. 001 3458
17.001 3458
18.001 3458
#

100mv
10nv
1uA
100uA

# 10 Chmrange is |ocked.

#
19.001 3458
#

# Autorange is selected for all

#
20.001 MB458

*

10z

1%
1%
1%
1%

1%

1kH

1kH

subsequent 3458 FSCs.

z2 2 2 Z

2W
2W
2W
2W

2W
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Instrument FSC

Description

The 395 FSC programs the Wavetek 395 Arbitrary Waveform Generator to output DC voltage,
periodic random noise, or sine, square, triangle, positive ramp, and negative ramp waveforms.

Note

If the 395 isto be controlled via its serial port, do not use the PORT
FSC port configuration special construction, [ P9600,N,...], to set the
baud rate, parity, etc. of the port used to control the 395. MET/CAL
executes a "Test" function for each System Instrument prior to
executing any procedure statements. Use the Windows Control Panel
to set the port configuration as follows:

Baud Rate: 9600

Data Bits: 8

Parity: None
Sop Bits: 1

Flow Control: Hardware

Press the REMOTE button on the 395 front panel.
Press F3"RS232".
Press F7 "setup” and select the following settings:

echo: off
handshake: on

timeout: 2.0sec

baud: 9600
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Functional Capability

Waveform Frequency
Sine 1 pHz to 40MHz
Square 1 pHz to 50MHz
Triangle 1 pHz to 10MHz
Positive Ramp 1 pHz to 2MHz
Negative Ramp 1 pHz to 2MHz
Output Termination Amplitude
50 Q +5V (DC), -5 Vpto 5 Vp (AC)
Parameters
RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument Evaluation FSCs".

NOMINAL

Thisfield specifies the starting Nominal value of the stimulus output or expected UUT reading for
the test.

* Voltage (DC or RMS) entered as: [numeric][prefix]V

* Voltage (Peak) entered as: [numeric][prefix]Vp

* Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
» Decibels entered as: [numeric][prefix]D

e Frequency entered as: [numeric][prefix]H

e Period entered as: [numeric][prefix] T
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Rules:

The NOMINAL field may specify Decibels only when the MOD2 field specifies SI.

The NOMINAL field may specify Voltage peak-to-peak, Frequency, or Period only when the
MOD?2 field specifies SI, SQ, Tl, +R, -R, or Ol (i.e MOD?2 is not blank).

When the NOMINAL field contains only units, the value is obtained from the memory register
MEM.

When the NOMINAL field contains only units and the MOD1 field is not blank, the MOD1
field must specify avalue.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for Instrument Evaluation
FSCs'.

MOD1

Thisfield specifies amplitude or frequency or period for AC functions.

Voltage (RMS) entered as: [numeric][prefix]V

Voltage (Peak) entered as: [numeric][prefix]Vp

Voltage (Peak-to-Peak) entered as. [numeric][prefix]Vpp
Decibels entered as: [numeric][prefix]D

Frequency entered as [numeric][prefix]H.

Period entered as [numeric][prefix] T.

blank DC or Noise

Rules:

The MODL1 field may specify Decibels only when the MOD?2 field specifies SI.
The MODL1 field must be blank when the MOD2 field specifies Ol (Noise).

The MODL1 field may specify frequency or period only when the NOMINAL field specifies
voltage or decibels.

The MODL1 field may specify voltage or decibels only when the NOMINAL field specifies
frequency or period.

When the MODL field contains only units, the value is obtained from memory register MEM.
In this case the NOMINAL field MUST contain avalue.
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MODZ2

Thisfield specifies the function (waveform type).
e blank DC Volts

e S Sine

« SQ Square

e TI Triangle

« +R Positive Ramp

« -R Negative Ramp

« PU Pulse

« Ol Periodic Random Noise
Rules:

*  Whenthe MOD2 field is PU, the M395 RANGE field must specify PER or PULSE.

o Slisinserted automatically in the MOD2 field when the MOD field is not blank and no
MOD?2 code is entered.

e« TheMOD2 field must be blank or Ol when the MOD1 field is blank (i.e. DC Voltage or Noise
is specified).

MOD3

Thisfield is not used.

MOD4

Thisfield specifies the type of test being as described in " General Rules for Instrument Evaluation
FSCs'.

CON

Thisfield specifiesthe UUT connection.

e L 50 Q termination

Rules:

e L isautomatically inserted the CON field when no CON field code in entered.

e Theoutput is expected to be terminated with 50 Q. This can be accomplished by using a50 Q
terminator at the UUT or setting the UUT input impedance to 50 Q.

e |f ASK-W or ASK- V isin effect, the procedure writer must use a DISP FSC to prompt the
operator to terminate the output signal at the UUT.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer to the "General
Rules for Instrument Evaluation FSCs' in the on-line Reference Manual .

Examples
STEP FSC RANGE NOM NAL TALERANCE MODL MID2 3 4 ON

#o----- Reset -----

1.001 395 * S
#o----- DC Vol tage -----

1.002 395 1. ooV S L
#o----- Sine Wave -----

1.003 395 400 2.5W -2.8U +2.9U  60H S L

2.001 395 400 3.500Vp 7.4U 20kH Sl L

3.001 395 -37.78D 100H Sl S L
#o----- Square Wave w DC of fset -----

3.002 MB95 0. 5Vof f

3.003 395 1Vp 1kH SQ S L
#o----- Triangl e Wave -----

3.004 MB95 *

3.005 395 13mvp 10kH Tl S L
#o----- Positive Ranp -----

3.006 395 1.0VWp 100kH +R S L
#o----- Negative Ranp -----

3.007 395 1.0VWp 20kH -R S L
#o----- Pul se -----

3.008 M95 PER  1uT

3.009 395 10nT 1Vp PU S L

3.010 MB95 *
#----- Frequency -----

3.011 395 800. OH 300V Sl S L
#o----- AM Modul ation -----

3.012 MB95 1kH 10pct

3.013 395 950kH 1Vp Sl S L
#o----- FM Modul ation -----

3.014 MB95 1kH 10kH

3.015 395 1IMH 1Vp Sl S L
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Auxiliary Instrument Setup FSC

Description

The M395 FSC is used to specify modulation, modulation frequency, AM depth,
FM deviation, and DC offset. The M395 FSC isignored when the 395 FSC

specifies DC voltage.

Functional Capability

Pulse Period 100nsto 10 s

Pulse Width 10nst09.99 s

Modulation Frequency 1 Hz to 40 MHz

AM Depth 0 % to 200 %

FM Deviation 1 Hz to 40 MHz

DC Offset 0 Vto 5V into 50 Ohms restricted by:
[Voff| + |[Vp| <= Vmax

Parameters

RANGE
Thisfield specifies one of the following:

PUL SE Pulse Width
PER  Pulse Period
blank field not applicable

NOMINAL
Thisfield specifies one of the following:

Pulse Width entered as: [numeric][prefix] T

Pulse Period entered as: [numeric][prefix] T

Modulation Frequency is entered as [numeric][prefix]H.
"*" Reset to default values

blank Not applicable
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Rules:;

The NOMINAL field must specify the pulse width when the RANGE field is
PULSE.

The NOMINAL field must specify the pulse period when the RANGE field is
PER.

If the Nominal field does not contain a value the value is taken from memory
register MEM.

TOLERANCE
Thisfield is not used.

MOD1

MOD2

M395-2

The MOD1 field specifies the following:

DC Offset entered as: [numeric][ prefix]V off
AM Depth entered as: [numeric][prefix]pct.
FM Deviation entered as: [numeric][prefix]H.
blank No modulation

Rules:

The MOD1 field must specify AM depth or FM deviation when the Nominal
field specifies a modulation frequency.

When two frequency values are entered for aM 395 FSC, thefirst istaken to
be the Modulation Frequency and the second is taken to be the FM deviation.

When the MOD1 field specifies FM deviation, the deviation must be less than
or equal to the frequency specified in the 395 FSC Nominal or MODL1 field.

When a frequency value and a percent value are entered for aM395 FSC, the
frequency is taken to be the Modulation Frequency and the percent is taken to
be the AM depth.

If the MODL1 field does not contain a value the value is taken from memory
register MEM.

Thisfield is not used.
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MOD3

Thisfield is not used.

MOD4

Thisfield is not used.

CON

Thisfield is not used.

Examples
See 395 FSC.
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Instrument FSC

Description

The 4000 FSC controls Datron 4000 Autocal Standard. The 4000A FSC controls
Datron 4000A Autocal Standard. The functions are supported:

« DCVoltage

* DC Current and Resistance with Option 20 installed

The M4000 and M4000A FSCs are used for control the folling:
* Range Locking

o Safety Delay Override

e Driver Settling Delay

Note

The 4000 FSC can be used to control a 4000A. In this case the 4000A
accuracy file will be used at run time.

Functional Capability

Function Nominal
DC Voltage -1200 V to 1200 V
DC Current * -1.999999 A to 1.999999 A
Resistance * 0 Q (Short), 1 Q to 10 MQ, 1 S to 100 nS (in decade steps)
Conductance’
1. With Option 20 installed.

PARAMETERS

Range

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

Nominal

Thisfield specifies one of the following.
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e Voltage entered as. [numeric][prefix]V

e Current entered as [numeric][prefix]A.

» Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix] Y.
* Resetentered as*.

Tolerance

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield is not used and must be blank.

MOD2

Thisfield allows you to specify negative zero or the divider override feature of the
calibration system.

e Z Negative Zero
e O Divider Override

Theinternal divider allows a user to achieve higher levels of calibration accuracy
in most circumstances; therefore the use of the divider is aways automatically
selected, whereit is applicable.

The following table is shows effect of the MOD2 field

Function Nominal MOD2 Effect
DC Volts =20V blank Low output impedance
DC Volts <20V blank 50 Q output impedance
DC Volts <20V 0 Locked in 10 V range, low
output impedance
DC Volts 0.0 -Z Negative Zero output
DC Amps 0.0 -Z Negative Zero output
Rules:

*» TheMOD2 field may specify Z only for DC Voltage or DC Current when the

Nominal valueis zero.
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MOD3
Thisfield is not used and must be blank.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
e AW  4-wire

Rules:
* 2W isautomatically entered in the CON field when no CON field codeis
entered.

* The CON field may specify 4W only for resistance, conductance, and DC
Voltage= 200 mV.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP FSC RANCE NOM NAL TOALERANCE MODL MD2 3 4 CON
1.001 4000 * S
1.002 4000 1000 1200V U v 2W
2.001 4000 10 ov 1U 2W
3.001 4000A 100 -22uA 10% 2W
4.001 4000 10 20nv N 2w
4.002 4000 A 1z 5% 4w
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Description

The M4000 and M4000A FSCs are used to for controlling range locking, safety
delay override, and driver settling delay.

Parameters
RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable
NOMINAL

Thisfield specifies the range selection value or areset to autorange.

» Range selection value entered as numeric[prefix]V, A or Z

* Reset (autorange) entered as"*"

Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000

statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value

Locked Range

0 uV to 100 uv
>100 uvVto 1 mvV
>1mVto 10 mV
> 10 mV to 100 mV
>100mVto1lV
>1Vtol0V
>10Vto 100V

> 100V to 1000 V

0 pA to 100 pA
> 100 uAto 1 mA

>1mAto 10 mA
> 10 mA to 100 mA
>100mAto1 A

100 pv
1mv
10 mVv
100 mV
1V
0oV
100V
1000V

100 pA
1mA
10 mA
100 mA
1A
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0Qto1Q 10
>1Qt0100Q 10Q
>10 Qt0 100 Q 100 Q
>100 Q to 1 kQ 1kQ
>1kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1MQ
> 1 MQ to 10 MQ 10 MQ

TOLERANCE

Thisfield is not used.

MOD1

Thisfield is not used.

MOD2

Thisfield controls the safety delay override and settling delay.

blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay
D1 Safety Delay Override on / driver settling delay

« DX Safety Delay Override on / no driver settling delay
Rules:

M4000, M400A-2

MOD2 blank is for compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4000 to standby for each
4000 statement.

MOD2 DO is the recommended maode for procedures used to calibrate manual
DMMS.

MOD2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the |EEE or PORT FSC.
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MOD2 4000 FSC Execution Seguence

blank Set the Safety Delay Override to Off (safety delay
active).
Set the 4000 to standby.
Setup the 4000 to the desired state; function, range,
etc.
Set the 4000 to operate and wait for the Output On
SRQ.
Wait an additional 1 second.

DO Set the Safety Delay Override to Off (safety delay
active).
Setup the 4000 to the desired state; function, range,
etc.
Set the 4000 to operate.
If DCV > 110V wait 3 seconds.
Wait an additional 1 second.

D1 Set the Safety Delay Override to On (safety delay
inactive).
Setup the 4000 to the desired state; function, range,
etc.
Set the 4000 to operate.
Wait an additional 1 second.

DX Set the Safety Delay Override to On (safety delay
inactive).
Setup the 4000 to the desired state; function, range,
etc.
Set the 4000 to operate.

Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.
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CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description
The 4200 FSC controls Datron 4200 Autocal AC Standard.
The 4200A FSC controls Datron 4200A Autocal AC Standard.
The following functions are supported:

« ACVoltage
e AC Current with Option 30 installed

The M4200 and M4200A FSCs are used to control the following:
e Range Locking

» Safety Delay Override

e Driver Settling Delay

Note

The 4200 FSC can be used to control a 4200A. In this case the 4000A
accuracy filewill be used at run time.

Functional Capability

Function Amplitude Frequency

AC Voltage 100 pV to 19.99999 V 10 Hz to 1 MHz
20 Vto 100 V 10 Hz t0200 kHz
100 V to 199.9999 V 10 Hz to 100 kHz'
200 V to 1100 V 45 Hz to 33 kHz

AC Current’ 100 pA to 1.999999 A 10 Hz to 5 kHz

1. V x Hz product not to exceed 20e+6

2. Requires Option 30

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.
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NOMINAL
Thisfield specifies one of the following.
* Voltage (RMS) entered as: [numeric][prefix]V
*  Current entered as [numeric][prefix]A.
»  Frequency entered as [numeric][prefix]H.
* Resetenteredas*.
Rules:

e Whenthe NOMINAL field specifies frequency or period, the MOD field
must specify voltage or current.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following:
* Voltage (RMS) entered as: [numeric][prefix]V
»  Current entered as [numeric][prefix]A.
»  Frequency entered as [numeric][prefix]H.
Rules:

* TheMODZ1 field may specify frequency or period only when the NOMINAL field
specifies voltage or current.

*» TheMODZ1 field may specify voltage or current only when the NOMINAL field
specifies frequency or period.

MOD2
Thisfield is not used and must be blank.

MOD3
Thisfield is not used and must be blank.
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MOD4

CON

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs'.

Thisfield specifiesthe UUT connection.
e 2W 2-wire

e AW 4-wire

Rules:

e 2W isautomatically entered in the CON field when no CON field codeis
entered.

e The CON field may specify 4W only for AC Voltage = 200 mV.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP FSC RANGE NCM NAL TALERANCE MODL MD2 3 4 CGN
1.001 4200 * S
1.002 4200 200 220nV 10% 50H 2W
2.001 4200 1000 1000V U 1kH 4w
3.001 4200 2 1. 999A 1% 1/ 1kH 2W
4,001 4200 A 1% 0.1U 50H 2W
5.001 4200 A A 5% 1kH 2W
6.001 4200 1. 999A 1kH S 2w
6.002 4200 10 20nv 0. 5% 1kH C 2w
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Description

The M4200 and M4200A FSCs are used for controlling range locking, safety
delay override and driver settling delay.

Parameters

RANGE

Thisfield specifies one of the following:

e RNGLK Rangelock

e blank Field not applicable

NOMINAL

Thisfield specifies the range selection value or areset to autorange.

* Range selection value entered as numeric[prefix]V or A

* Reset (autorange) entered as"*"

Rules:

*  "*"isautomatically inserted in the NOMINAL field when ablank M4200

statement is entered.

The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value

Locked Range

OmVtolmV
>1mVto 10 mV
> 10 mV to 100 mV
>100mVtolV
>1VtoloV
>10Vto 100 V

> 100V to 1000 V

OpAto 100 pA
>100 pAto 1 mA
>1 mAto 10 mA
> 10 mA to 100 mA
>100mAtol1 A

1mv
10 mv
100 mVv
1vVv
0V
100V
1000 V

100 uA
1mA
10 mA
100 mA
1A
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TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MODZ2
Thisfield controls the safety delay override and settling delay.
e blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay
D1 Safety Delay Override on / driver settling delay

« DX Safety Delay Override on / no driver settling delay
Rules:

*  MOD2 blank isfor compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. This required first setting the 4200 to standby for each
4200 statement.

« MODZ2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

« MOD2 D1 isthe recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

e MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the |EEE or PORT FSC.

MOD2 4200 FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4200 to standby.

Setup the 4200 to the desired state; function, range, etc.
Set the 4200 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4200 to the desired state; function, range, etc.
Set the 4200 to operate.
If ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.
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D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4200 to the desired state; function, range, etc.
Set the 4200 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).
Setup the 4200 to the desired state; function, range, etc.
Set the 4200 to operate.

Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD2 blank, DO, & D1

frequency <= 33Hz wait 10 seconds
frequency <= 330Hz wait 3 seconds
otherwise wait 1 second
MOD
Thisfield is not used.
MOD4
Thisfield isnot used.
CON
Thisfield is not used.
Examples

See 4200 FSC.
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Instrument FSC

Description

The 437 FSC programs the Hewlett-Packard 437B Power Meter. The 437 FSC can

a so program the Hewlett-Packard E4418A (previously EPM-441A) Power Meter

when it isin 437B language emulation mode. The driver automatically sets the
E4418A to 437B language emulation mode.

Functional Capability

Function 437 MOD3 437 Nominal 437 MOD1 M437
Nominal
RF Power* RF -70 dBm to +44 dBm 100 kHz to 110 GHz
RF 100 pW to 25 W 100 kHz to 110 GHz
Zero Sensor ZR ow 100 kHz to 110 GHz
Zero and Cal CP 1uWto 1 mw 50 MHz 0 to 100%
Sensor

1. NOMINAL (Power) and MOD1 (frequency) ranges depend upon the power sensor model used

(see M437 MOD1 field).

Model

Power Range

Frequency Range

25 W Sensors

8481B 0to +44 dBm (1 mW to 25 W) 10 MHz to 18.0 GHz
8482B 0to +44 dBm (1 mW to 25 W) 100 kHz to 4.2 GHz
3 W Sensors

8481H -10 to +35 dBm (100 pW to 3 W) 10 MHz to 18.0 GHz
8482H -10 to +35 dBm (100 pW to 3 W) 100 kHz to 4.2 GHz
100 mW Sensors

8481A -30 to +20 dBm (1 pW to 100 mW) | 10 MHz to 18.0 GHz
8482A -30 to +20 dBm (1 pW to 100 mW) | 100 kHz to 4.2 GHz
8483A -30 to +20 dBm (1 pW to 100 mwW) | 100 kHz to 2.0 GHz
8485A -30 to +20 dBm (1 pW to 100 mW) |50 MHz to 26.5 GHz
R8486A -30 to +20 dBm (1 W to 100 mwW) | 26.5 MHz to 40 GHz
Q8486A -30 to +20 dBm (1 pW to 100 mW) | 33 MHz to 50 GHz
W8486A -30 to +20 dBm (1 pW to 100 mW) | 75 MHz to 110 GHz
8487A -30 to +20 dBm (1 pW to 100 mW) | 50 MHz to 50 GHz

Model

Power Range

Frequency Range

High Sensitivity Sensors

8481D

-70 to -20 dBm (100 pW to 10 pWw) | 10 MHz to 18.0 GHz
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8484A -70 to -20 dBm (100 pW to 10 pW) | 10 MHz to 18.0 GHz

8485D -70 to -20 dBm (100 pW to 10 pW) |50 MHz to 26.5 GHz

R8486D -70 to -20 dBm (100 pW to 10 pW) | 26.5 MHz to 40 GHz

Q8486D -70 to -20 dBm (100 pW to 10 uW) |33 MHz to 50 GHz

8487D -70 to -20 dBm (100 pW to 10 uW) |50 MHz to 50 GHz

Parameters

RANGE
Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL

Thisfield specifies the expected measured value or areset.

* RF Power entered as [numeric][prefix]W or D.
* Resetentered as*.

Rules:

*  When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MOD1 field MUST contain avalue.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield specifies the frequency.
»  Freguency entered as [numeric][prefix]H.
e blank not applicable
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Rules:;

*  Whenthe MODL. field contains only units, the value is obtained from memory
register MEM. In this case the Nominal field MUST contain a value.

MODZ2
Thisfield is not used.

MOD3
Thisfield specifies the measurement type:
* RF RFPower
e ZR Zerosensor
e CP Zeroand Calibrate sensor
Rules:
e SeeFunctional Capability table.
* RFisinserted in the MOD3 field when no legal MOD3 field code is entered.
«  TheMOD3 field may specify ZR and CP only for aNominal Setup Test
e« (MOD4 = N). However MEM is not update when MOD3 is ZR or CP.
e When the MOD3 field specifies CP the M437 NOMINAL field must specify
the reference calibration factor.
MOD4
Thisfield specifies the type of test being performed as described in "General
Rulesfor Instrument Evaluation FSCs".
CON
Thisfield is always blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs".
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Examples
STEP FSC RANGE NCM NAL TOLERANCE MODL MD2 3 4 QN
#----- Reset -----
002 M137 *
1.002 437 * S
#o----- Specify table for Power Sensor Data -----
#o----- Assure factory default table (#5) for 8482A ----
1.002 M37 HP8482A 5
#----- Zero and Calibrate sensor -----
1.004 D SP Connect the HP 8482A Power Sensor to the 437B.
1.005 MEM Enter sensor’s reference calibration factor in percent.
1.006 M37 pct HP8482A 5
1.007 D SP Connect the sensor to the 1mMVY50MEZ PONER REF Qut put.
1.008 437 1nw 50MH CP N
#o----- Power Measurenent (Decibels) -----
1.010 M37 F4 HP8482A 5
1.011 DSk Connect the 437B Power Sensor to Sig. Gen. RF Qutput.
1.013 437 -30. 00D 3. 00U 100MH RF
2.002 437 -20. 00D 1. 00U 100MH RF
3.002 437 -10. 00D 1. 00U 100MH RF
4,002 437 0. 00D 1. 00U 100MH RF
5.002 437 10. 00D 1. 00U 100MH RF
#o----- Power Measurenent (Véatts) -----
6.003 437 1. O0uwW 20% 100MH RF
7.002 437 10. 00UW 5% 100MH RF
8.002 437 100. Ouw 5% 100MH RF
9.002 437 1. 000nW 5% 100MH RF
10.002 437 10. 00nW 5% 100MH RF
#----- Low Resol ution -----
11.004 MI37 LOWN F128 HP8482A
11.005 437 0.0D 300MH RF S
#----- Md Resolution -----
11.009 MI137 MD F128 HP8482A
11.010 437 0. 00D 300MH RF S
#o----- H gh Resolution -----
11.014 MI37 HEH F128 HP8482A
11.015 437 0. 000D 300MH RF S
#----- Filter -----
11.018 MA37 F1 HP8482A
11.019 437 -1.00D 150MH RF N
11.022 Mi137 HEH F512 HP8482A
11.023 437 -2. 000D 150MH RF N

437-4



M437

Auxiliary Instrument Setup FSC

Description

The M437 FSC provides the additional program functions for Hewlett-Packard
437B which are not addressed by the 437 FSC.These functions include resol ution,
calibration factor, filter, and calibration factor table number.

Parameters

RANGE

Thisfield specifies the resolution.

LOW 0.1 dB (log), 1% full scale (linear)
MID 0.01 dB (log), 0.1% full scale (linear)
HIGH 0.001 dB (log), 0.01% full scale (linear)
blank Default

Rules:

When the Range field is blank the power-on default resolution is used, which
is"MID".

NOMINAL
Thisfield specifies the reference calibration factor or areset.

Reference Calibration Factor entered as:  [numeric][prefix]pct.
e Reset
blank Not applicable

Rules:

Legal valuesfor reference calibration factor are 0 to 100%.

When the NOMINAL field does not specify avalue, the value is taken from
memory register MEM.

When the NOMINAL field specifies areset the following default values are
selected:

Resolution: MID
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Filter: Auto
Cadl. Factor Tablee 0

TOLERANCE
Thisfield specifies the filter.
*  Number of readings to average entered as. F average.
* Dblank Default

Rules:
e Legad vauesfor averageare: 1, 2, 4, 8,... 512.
«  When the TOLERANCE field is blank auto filter mode is sel ected.

MOD1
Thisfield specifies the power sensor used entered as:
[HP] model number. Legal entries are:
HP8481A
HP8481B
HP8481D
HP8481H
HP8482A
HP38482B
HP8482H
HP8483A
HP8484A
HP8485A
HP8485D
HP8487A
HP8487D
HPQ8486A
HPQ8486D
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HPR8486A
HPR8486D
HPW8486A

Rules:

«  TheMODL1 field must specify the power sensor model number except when
the NOMINAL field specifiesareset ™.

MODZ2
Thisfield specifies the power sensor calibration factor table to be used.
Cal factor table entered as: T [table number]
blank Default
Rules:
* Legal valuesfor table number are: 0-9

*  Whenthe MODL field does not specify avalue, the valueis taken from
memory register MEM2 as an ASCII integer.

«  When the MOD1 field is blank table O is sal ected.

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples

Refer to 437 FSC
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Instrument FSC

Description

The 4418 FSC programs the Agilent E4418B and Agilent/HP E4418A (formally
EPM-441A) Power Meters.

Note

Procedures written using the 4418/M4418 FSCs will also execute when
an Agilent E4419B or Agilent/HP E4419A (formally EPM-442A) is
used. Inthiscase channel Ais used.

A single procedure may use up to 8 different power sensors during the
course of procedure execution. 1f channel A of the dual channel power
isused, the limit is 4 different sensors.

When the power meter contains firmware with major revision 3 or
later, the instrument driver uses the SERV: SENS TYPE? Command to
determine if the power sensor specified in the most recently executed
M4418 FSC isin fact connected to the power meter. For E-Series
power sensors, the command returns the actual power sensor model
connected to the power meter. For 8480-Series power sensors only the
suffix A, B, D, or H isreturned so the check can only detect a sensor
with an incorrect power range.

When ASK+ Wor ASK+ V is specified, automatic connection messages
for calibrating the power sensor include any required attenuators and
adaptersto properly connect the power sensor to the power meter
POWER REF output.

If the E4418B isto be controlled viaits serial port, do not use the PORT FSC port
configuration special construction, [P9600,N,...], to set the baud rate, parity, etc.
of the port used to control the E4418B. MET/CAL executes a " Test" function for
each System Instrument prior to executing any procedure statements, therefore the
settings of the port used to controlling the E4418B must be set correctly before a
procedure is executed.. If the E4418B is connected to COM1, COM2, COM3, or
COM4, use the "Ports" application in the Windows Control Panel to choose the
proper settings. |If the E4418B is connected to the 5500A, 5520A, or 5800A UUT
port, select the proper settings for the UUT Serial Port from the front panel of the
calibrator.
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Functional Capability

Function 4418 4418 4418
MOD3 Nominal MOD1
RF Power (1) RF -70 dBm to +44 dBm 100 kHz to 110 GHz
RF 100 pW to 25 W 100 kHz to 110 GHz
Zero sensor ZR ow 100 kHz to 110 GHz
Zero and Cal. sensor CP 1pWwto 1 mw 50 MHz

(1) Nominal (Power) and MODL1 (frequency) ranges depend upon the power sensor model used (see
M4418 MOD1 field):

Model Power Range Frequency

E-Series E441XA CW Power Sensors

E4412A -70 to +20 dBm (100 pW to 100 mW) | 10 MHz to 18.0 GHz
E4413A -70 to +20 dBm (100 pW to 100 mW) | 50 MHz to 26.5 GHz
E-Series E9300 Average Power Sensors

E9300A -60 to +20 dBm (1 nW to 100 mW) 10 MHz to 18.0 GHz
E9301A -60 to +20 dBm (1 nW to 100 mW) 10 MHz to 6.0 GHz
E9304A -60 to +20 dBm (1 nW to 100 mW) 9 kHz to 6.0 GHz
E9300B -30 to +44 dBm (1 pW to 25 W) 10 MHz to 18.0 GHz
E9301B -30 to +44 dBm (1 pW to 25 W) 10 MHz to 6.0 GHz
E9300H -50 to +30 dBm (10 nW to 1 W) 10 MHz to 18.0 GHz
E9301H -50 to +30 dBm (10 nW to 1 W) 10 MHz to 6.0 GHz

8480-Series Power Sensors

25 W Sensors

8481B 0 to +44 dBm (1 mW to 25 W) 10 MHz to 18.0 GHz

8482B 0 to +44 dBm (1 mW to 25 W) 100 kHz to 4.2 GHz
3 W Sensors

8481H -10 to +35 dBm (100 pW to 3 W) 10 MHz to 18.0 GHz

8482H -10 to +35 dBm (100 pW to 3 W) 100 kHz to 4.2 GHz
100 mW Sensors

8481A -30 to +20 dBm (1 pW to 100 mw) 10 MHz to 18.0 GHz
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8482A -30 to +20 dBm (1 pW to 100 mW) 100 kHz to 4.2 GHz
8483A -30 to +20 dBm (1 pW to 100 mW) 100 kHz to 2.0 GHz
8485A -30 to +20 dBm (1 pW to 100 mW) 50 MHz to 26.5 GHz
Opt 033 -30 to +20 dBm (1 W to 100 mW) 50 MHz to 33 GHz
R8486A -30 to +20 dBm (1 pW to 100 mW) 26.5 MHz to 40 GHz
Q8486A -30 to +20 dBm (1 pW to 100 mW) 33 MHz to 50 GHz
V8486A -30 to +20 dBm (1 pW to 100 mW) 50 GHz to 75 GHz
W8486A -30 to +20 dBm (1 pW to 100 mW) 75 MHz to 110 GHz
8487A -30 to +20 dBm (1 pW to 100 mW) 50 MHz to 50 GHz

10 pW High Sensitivity Sensors

8481D -70 to -20 dBm (100 pW to 10 puWw) 10 MHz to 18.0 GHz
8484A -70 to -20 dBm (100 pW to 10 puWw) 10 MHz to 18.0 GHz
8485D -70 to -20 dBm (100 pW to 10 puw) 50 MHz to 26.5 GHz
Opt 033 -70 to -20 dBm (100 pW to 10 puw) 50 MHz to 33 GHz

R8486D -70 to -20 dBm (100 pW to 10 puw) 26.5 MHz to 40 GHz
Q8486D -70 to -20 dBm (100 pW to 10 pWw) 33 MHz to 50 GHz
8487D -70 to -20 dBm (100 pW to 10 puw) 50 MHz to 50 GHz

Parameters

RANGE
Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs".

NOMINAL

Thisfield specifies the expected measured value or areset.

* RF Power entered as [numeric][prefix]W or D.

* Relative Power entered as [numeric][prefix]pct or dB.
* Reset entered as*.

Rules:
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*  When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MOD1 field MUST contain avalue.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield specifies the frequency.
»  Freguency entered as [numeric][prefix]H.
e blank not applicable
Rules:

*  Whenthe MODL field contains only units, the value is obtained from memory
register MEM. In this case the Nominal field MUST contain a value.

MOD2
Thisfield is not used.

MOD3
Thisfield specifies the measurement type:
e ZR Zero sensor
« CP Zero and Calibrate sensor
* RS Set reference
* RL Relative
* RF RF Power
Rules:

e«  TheMODS3 field may specify ZR or CP only for aNominal Setup Test
(MOD4 = N). However MEM is not updated when MOD3 is ZR or CP.

«  Whenthe MOD3field isZR, CP, RS, or RF, the Nominal field units must be
watts "W" or dBm "D".

Whenthe MOD3 field is RL, Nominal field units must be percent "pct" or
ratio "dB".
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¢ When the Nomina field units are watts "W" or dBm "D" and no MOD3 field
codeis entered, RF isinserted automatically in the MOD3 field.

e When the Nominal field units are percent "pct" or ratio "dB" and no MOD3
field code is entered, RL isinserted automatically in the MOD3 field.

MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON
Thisfield is specifies the input channel.
e CH1l Channel A
Rules:

« If no CON field codeis specified, CH1 is automatically entered in the CON
field.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL TCLERANCE MODL MID2 3 4 ON
1.001 ASK- R N P U F
# Use MET/CAL's autonatic connection nessage for connection to Power ref.
1.002 ASK+ \
# Zero and Calibrate
1.003 D SP Connect the HP 8481A Power Sensor to the E4418B.
1.004 MEM Enter sensor’s reference calibration factor in percent.
1.005 M418 8481A pct
1.006 4418 1Inw 50MH CP N
# Turn of f automatic connection messages
1.007 ASK- R QN P U F \%

# Absol ute Power Measurenent: dBm

# Assune factory default table for HP 8481A Power Sensor Data.
1.008 Mi418 F4 8481A
1.009 D SP Connect the 8481A to the 6060 RF Qutput.
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4418-6

1.010 |EEE
1.011 4418
2.001 | EEE
2.002 4418

[ @060] AP- 30DB, FRLOOE6HZ

-30. 00D 3. 00U
[ @060] AP10DB, FRLOOEGHZ
10. 00D 1. 00U

# Rel ati ve Power Measurenent: dB

3.001 |EEE
3.002 4418
3.003 |EEE
3.004 4418

[ @060] AP10DB, FRLOOEGHZ
10. 00D

[ @060] APODB

-9. 00dB 2. 00U

# Absol ute Power Measurerent: Wtts
[ @060] AP- 30DB, FRLOOE6HZ[ D2000]

4.001 |EEE
4.002 4418
5.001 |EEE
5.002 4418

1. 00uw 25%
[ @060] AP10DB, FRLOOE6HZ
10. 00nW 5%

# Rel ative Power Measurenent: %

6.001 |EEE
6.002 4418
6.003 | EEE
6.004 4418

# Filter: Of
7.001 Mi418
7.002 |EEE
7.003 4418

# Filter: 1
7.004 M418 F1
7.005 |EEE
7.006 4418

# Filter: 1024
7.007 Mi418 F1024
7.008 | EEE
7.009 4418

[ @060] AP10DB, FRLOOEGHZ
10. 00NW

[ @060] APODB, FRLOOEGHZ
10. 00pct 5%

8481A
[ @060] AP- 1DB, FRL50E6HZ
-1. 00D

8481A
[ @060] AP- 1DB, FRL50E6HZ
-1. 00D

8481A
[ @060] AP- 2DB, FRL50E6HZ
-2..000D

2001 Fl uke Corporation, Al rights reserved

100MH

100MH

100MH

100MH

100MH

100MH

100MH

100MH

150MH

150MH

150MH

RF N
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EEE R I ST T (N P I (N S I T P T (e T T SR T (e (SR T P 1S

H+

EEE T 1 P T (N P I T S cY

This procedure is used to store cal factors for an 8480 series power sensor
in a E4418B, E4419B, E4418A (EPM 441A), or E4419A (EPM 442A) powver meter.

Sour ce:

HP EPM 441A 442A Power Meters Progranm ng Qui de
HP Part No. E4418-90025, March 1998

Conpati bility:
MET/CAL 7.0 or later

Subpr ocedure: None

Regi sters Used:

M 1]

Nunber of cal factors to be entered (excluding ref cal factor).

MEML
Cal factor counter

1]

Frequenci es associated with cal factors.

g 2]
Ref Cal Factor and Cal Factors

The cal factor table has the follow ng fornat:

Frequency § 1] Cal Factors § 2]

-- ref cal factor

frequency 1 cal factor 1
frequency 2 cal factor 2
frequency 3 cal factor 3
frequency n cal factor n

The followi ng rul es apply:

The nunber of frequency points nmust be one | ess than the nunber of cal
points. This is verified when the sensor calibration table is sel ected.
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#
# The frequencies nust be in ascending order.
#
# Al frequencis are truncated to a multiple of 1 kHz.
#
# Maximumof 81 cal points are allowed.
#
# Note, this procedure has no explict error checking of 441x renote commands.
# Wien used with MET/CAL 7.0 or later, configuring a E4418B or E4419B
# establishes the alias 441x. |If a conmand in an |EEE FSC in this procedure
# causes an error, it is caught by the SRQ handl er in the MET/CAL 441x dri ver.
#
STEP FSC RANGE NCM NAL TCLERANCE MIDL MIDZ2 3 4 OON
1.001 LABEL ENTER CAL_FACTCR TABLE NAME
1.002 HEAD ENTER CAL FACTCR TABLE NAME
1.003 MEMR Enter cal factor table nane:
1.004 |EEE [ @41x] MEM TABLE: SELECT "[ MEMR] “
1.005 HEAD ENTER REFERENCE CAL FACTCR
1.006 MM Enter reference cal factor in percent:
1.007 MATH 2] ="MEMTABLE GAIN" & MEM & ", "
1.008 LABEL ENTER_NUMBER CAL_FACTCRS
1.009 HEAD ENTER NUMBER CAL FACTCRS
1.010 MM Enter nunber of cal factors:
1.011 JMPL CONTI NUE_NUM CAL_FACTCRS MEM <= 80
1.012 D SP Nurmber of cal factors nust <= 80.
1.013 JMPL ENTER CAL_FACTCR
1.014 LABEL CONTI NUE_NUM CAL_FACTCRS
1.015 MATH M1] = MM
1.016 MATH M2] =0
1.017 MATH S 1] = "MEM TABLE FREQ "
1.018 MATH MEML = 1
1.019 LABEL ENTER CAL_FACTCR
1.020 MM Enter frequency # MEM] in hertz:
1.021 JMPL QONTI NUE_CAL_FACTCR MEM > M 2]
1.022 D SP Frequenci es must be entered in ascendi ng order.
1.023 JMPL ENTER CAL_FACTCR
1.024 LABEL QONTI NUE_CAL_FACTCR
1.025 MATH M2] = MeM
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[N

PPEPPPPERPPP

|l el el el

026
027
028
029
030
031
032
033

034
035
035
036
037

. 038

1.039

1. 040
1. 041

MATH

MATH
MATH
JMPL
MATH
MATH
JMPL

LABEL
| EEE
| EEE
D sP
JMPL

LABEL
D sP

LABEL

g1 = 1] & MM

Enter cal factor # MEM] in percent:
2] = §2] &MM

MEML = MEML + 1

STORE_CAL_FACTCRS MEML > M 1]
S[1] =91 &","
S[2] =92 &","

ENTER CAL_FACTCR

STCRE_CAL_FACTCRS

[ @41x] [ SREGL]

[ @41x] [ SREQ]

Cal factors successfully stored.
END

ERRCR
[ MEME]
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Auxiliary Instrument Setup FSC

Description

The M4418 FSC provides the additional program functions for Agilent E4418B
and Agilent/HP E4418A (formally EPM-441A) which are not addressed by the
4418 FSC.

RANGE
Thisfield specifies the filter.
e Number of readings to average entered as. Faverage.
e Dblank Filter Off
Rules:
e Lega valuesfor averageare: 1, 2, 4, 8,... 1024.
e When the RANGE field is blank filter isturned off.

*  When the RANGE field specifies afilter, trigger delay is set to on. When the
RANGE field is blank, trigger delay is set to off.

NOMINAL
Thisfield specifies the power sensor model number.
Rules:
e Supported model numbers are:

E4412A (formally ECP-E18A)
E4413A (formally ECP-E26A)
E9300A

E9300B

E9300H

E9301A

E9301B

E9301H

E9304A

8481A

8481B

8481D

8481H

8482A

M4418-1
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84828
8482H
8483A
8484A
8485A
8485D
Q8486A
Q8486D
R8486A
R8486D
V/8486A
W8486A
8487A
8487D

TOLERANCE

Thisfield specifies the calibration factor or sensor calibration table name when
the Nominal field specifies an 8480 series power sensor.

MOD1

MOD2

M4418-2

Calibration Factor entered as: [numeric][prefix]pct.
Sensor Calibration Table name: entered as: "table name"
blank Nominal field specifies a E-series power sensor

Rules:

The Tolerance field must be blank when the Nominal field specifies an E-
Series power sensor.

Legal valuesfor calibration factor are 0 to 100%.

When the Tolerance field specifies only % ("pct"), no value, the cal factor is
taken from memory register MEM.

When Nominal field specifies an 8040 series power sensor and no cal. factor
or sensor cal. table nameis specified, the default table for the sensor is used
(see E4418B Programming Manual).

Thisfield is not used.

Thisfield is not used.
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MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples

STEP FSC RANGE NOM NAL TOLERANCE
#o----- E-series power sensors -----

1.001 Mi418 F128 E4412A
Hommmm- 8480 series power sensors -----

1.002 MiI418 F512 8481A 99. 72pct
Hommmm- 8480 series power sensors -----

1.003 Mi418 F512 8481A "TBL_2"

Also see 4418 FSC.

MODL

MID2 3 4 QN

M4418-3
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Description

The 4419 FSC programs the Agilent E4419B and Agilent/HP E4419A (formally
EPM-442A) Power Meters.

Note

A single procedure may use up to 4 different power sensors on each
channel during the course of procedure execution. A power sensor
may not be swapped from channel A to channel B during procedure
execution. Channel A and channel B can use the same model power
sensor, however they must be physically unique assets.

When the power meter contains firmware with major revision 3 or later, the
instrument driver uses the SERV:SENS[1[2]: TY PE? command to determine if the
power sensor(s) specified in the most recently executed M4419 FSC isin fact
connected to the power meter.

For E-Series power sensors, the command returns the actual power sensor model
connected to the power meter. For 8480-Series power sensors only the suffix A,
B, D, or H isreturned so the check can only detect a sensor with an incorrect
power range.

When ASK+ W or ASK+ V is specified, automatic connection messages for
calibrating the power sensor include any required attenuators and adaptersto
properly connect the power sensor to the power meter POWER REF output.

If the E4419B isto be controlled viaits seria port, do not use the PORT FSC port
configuration special construction, [P9600,N,...], to set the baud rate, parity, etc.
of the port used to control the E4419B. MET/CAL executesa"Test" function for
each System Instrument prior to executing any procedure statements, therefore the
settings of the port used to controlling the E4419B must be set correctly before a
procedure is executed.. If the E4419B is connected to COM1, COM2, COM3, or
COM4, use the "Ports" application in the Windows Control Panel to choose the
proper settings. If the E4419B is connected to the 5500A, 5520A, or 5800A UUT
port, select the proper settings for the UUT Seria Port from the front panel of the
calibrator.
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Functional Capability

Function 4419 44]..9 4419
MOD3 Nominal MOD1
RF Power (1) RF -70 dBm to +44 dBm 100 kHz to 110 GHz
RF 100 pW to 25 W 100 kHz to 110 GHz
Zero sensor ZR ow 100 kHz to 110 GHz
Zero and Cal. sensor CP 1pWwto 1 mw 50 MHz

(1) Nominal (Power) and MODL1 (frequency) ranges depend upon the power sensor model used (see
M4419 Nominal and MOD1 fields):

Model

Power Range

Frequency Range

E-Series E441XA CW Power Sensors

E4412A

-70 to +20 dBm (100 pW to 100 mW)

1 OMHz to 18.0 GHz

E4413A

-70 to +20 dBm (100 pW to 100 mW)

50 MHz to 26.5 GHz

E-Series E9300 Average Power Sensors

E9300A -60 to +20 dBm (1 nW to 100 mW) 10 MHz to 18.0 GHz
E9301A -60 to +20 dBm (1 nW to 100 mW) 10 MHz to 6.0 GHz
E9304A -60 to +20 dBm (1 nW to 100 mW) 9kHzto 6.0 GHz

E9300B -30 to +44 dBm (1 pW to 25 W) 10 MHz to 18.0 GHz
E9301B -30 to +44 dBm (1 pW to 25 W) 10 MHz to 6.0 GHz
E9300H -50 to +30 dBm (10 nW to 1 W) 10 MHz to 18.0 GHz
E9301H -50 to +30 dBm (10 nW to 1 W) 10 MHz to 6.0 GHz

8480-Series Power Sensors

25 W Sensors

8481B 0 to +44 dBm (1 mW to 25 W) 10 MHz to 18.0 GHz

8482B 0 to +44 dBm (1 mW to 25 W) 100 kHz to 4.2 GHz
3 W Sensors

8481H -10 to +35 dBm (100 PW to 3 W) 10MHz to 18.0 GHz

8482H -10 to +35 dBm (100uW to 3 W) 100kHz to 4.2 GHz
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100 mW Sensors

8481A -30 to +20 dBm (1 pwW to 100 mW) 10 MHz to 18.0 GHz
8482A -30 to +20 dBm (1 pW to 100 mW) 100 kHz to 4.2 GHz
8483A -30to +20 dBm (1 pW to 100 mW) | 100 kHz to 2.0 GHz
8485A -30 to +20 dBm (1 pW to 100 mW) | 50 MHz to 26.5 GHz
Opt 033 -30 to +20 dBm (1 pW to 100 mW) | 50 MHz to 33 GHz
R8486A -30 to +20 dBm (1 pW to 100 mW) 26.5 MHz to 40 GHz
Q8486A -30 to +20 dBm (1pW to 100 mW) 33 MHz to 50 GHz
V8486A -30 to +20 dBm (1pW to 100 mW) 50 GHz to 75 GHz
W8486A -30 to +20 dBm (1 pW to 100 mW) 75 MHz to 110 GHz
8487A -30 to +20 dBm (1 pwW to 100 mW) 50 MHz to 50 GHz

10 pW High Sensitivity

Sensors

8481D

-70 to -20 dBm (100 pW to 10 pWw)

10 MHz to 18.0 GHz

8484A -70 to -20 dBm (100 pW to 10 pW) | 10 MHz to 18.0 GHz
8485D -70 to -20 dBm (100 pW to 10 pW) | 50 MHz to 26.5 GHz
Opt 033 -70 to -20 dBm (100 pW to 10 uyW) | 50 MHz to 33 GHz
R8486D -70 to -20 dBm (100 pW to 10 pW) | 26.5 MHz to 40 GHz
Q8486D -70 to -20 dBm (100 pW to 10 pW) | 33 MHz to 50 GHz
8487D -70 to -20 dBm (100 pW to 10 pW) | 50 MHz to 50 GHz
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Parameters
4419 FSC Nominal, MOD2, MOD3, CON Rules

Measurement Nominal MOD2 MOD3 CON
Zero A w ZR CH1
Zero B w ZR CH2
Zero & Cal A w CP CH1
Zero & Cal B w CP CH2
Power A (set ref) W |D RS CH1
Power B (set ref) W |D RS CH2
Power A (relative) W | D RL CH1
Power B (relative) W | D RL CH2
Power A (absolute) W |D RF CH1
Power B (absolute) W |D RF CH2
Difference A-B (set ref) W |D -D RS CH1
Difference B-A (set ref) W |D -D RS CH2
Difference A-B (relative) W |D -D RL CH1
Difference B-A (relative) W |D -D RL CH2
Difference A-B (absolute) W |D -D RF CH1
Difference B-A (absolute) W |D -D RF CH2
Ratio A/B (set ref) dB | pct RT RS CH1
Ratio B/A (set ref) dB | pct RT RS CH2
Ratio A/B (relative) dB | pct RT RL CH1
Ratio B/A (relative) dB | pct RT RL CH2
Ratio A/B (absolute) dB | pct RT RF CH1
Ratio B/A (absolute) dB | pct RT RF CH2
Note: Blank entries in the above table are significant and must be blank. FSC field
interdependencies not expressed in this table are listed under "Rules" for the appropriate parameter.
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RANGE

Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
* RF Power entered as [numeric][prefix]W or D.
* RF Power Difference entered as [numeric][prefixX]W or D.
* RF Power Ratio entered as [numeric][prefix]pct or dB.
» Relative Power entered as [numeric][prefix]pct or dB.
» Reative Difference entered as [numeric][prefix]pct or dB.
» Relative Ratio entered as [numeric][prefix]pct or dB.
* RF Power entered as [numeric][prefixX]W or D.
* Resetenteredas*.
Rules:

*  When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MOD1 field MUST contain avalue.

TOLERANCE

Thisfield specifies the UUT tolerance as described in "General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield specifies the frequency.
»  Freguency entered as [numeric][prefix]H.
e blank not applicable
Rules:

»  For difference and ratio measurements, the frequency of the channel A and
channel B signalsis presumed to be the same.

*  Whenthe MODL field contains only units, the value is obtained from memory
register MEM. In this case the Nominal field MUST contain a value.
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MOD2

MOD3

4419-6

Thisfield is used to specify adifference or ratio measurement.

-D Difference A-B or B-A
RT Ratio A/B or B/A
blank not applicable

Rules:

The MOD2 field must be blank except for difference and ratio measurements.

If no MOD2 field code is specified and the Nominal field units are dB or pct,
RT isautomatically entered in the MOD2 field.

Thisfield specifies the measurement type:

ZR Zero sensor
CP Zero and Calibrate sensor
RS Set reference

e R Relative
« RF Absolute
Rules:;

The MOD3 field may specify ZR or CP only for aNominal Setup
Test (MOD4 = N). However MEM is not updated when MOD3 is ZR or CP.

When the MOD3 field isZR, CP, RS, or RF, the Nominal field units must be
watts "W" or dBm "D".

When the MOD2 field is blank or -D and the MOD3 field is ZR, CP, RS, or
RF, the Nominal field units must be watts "W" or dBm "D".

When the MOD2 field is RT, Nominal field units must be percent "pct" or
ratio "dB".

When the MOD3 field is RL, Nominal field units must be percent "pct" or
ratio "dB".

When the Nominal field units are watts "W" or dBm "D" and no MOD3 field
codeis entered, RF isinserted automatically in the MOD3 field.

When the Nominal field units are percent "pct" or ratio "dB" and no MOD3
field code is entered, RL isinserted automatically in the MOD3 field.
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MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON
Thisfield is specifies the input channel(s).
e CH1 Channel A
e CH2 Channel B
Rules:

e If no CON field codeis specified, CH1 is automatically entered in the CON
field.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NCM NAL TCLERANCE MODL MID2 3 4 OON
1.001 ASK- R N P U F
# Use MET/CAL's autonatic connection nessage for connection to Power ref.
1.002 ASK+ \
# Zero and Calibrate (Ch A
1.003 D SP Connect the HP 8481A Power Sensor to the E4419B Ch A
1.004 MEM Enter sensor’s reference calibration factor in percent.
1.005 M419 8481A pct
1.006 4419 1nwW 50MH PN Ot
# Turn of f automatic connection messages
1.007 ASK- R QN P U F \%

# Absol ute Power Measurenent (Ch A): dBm
# Assune factory default table for HP 8481A Power Sensor Data.
1.008 MH419 F4 8481A

1.009 D SP Connect the Ch A 8481A to the 6060 RF Qutput.

1.010 |EEE [ @060] AP- 30DB, FRLOOE6HZ

1.011 4419 - 30. 00D 3. 00U 100MH RF cH
2.001 |EEE [ @060] AP10DB, FRLOOE6HZ

2.002 4419 10. 00D 1. 00U 100MH RF cH
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4419-8

# Rel ative Power Measurenent (Ch A): dB

3.001
3. 002
3. 003
3. 004

| EEE
4419
| EEE
4419

[ @060] AP10DB, FRLOOEGHZ
10. 00D

[ @060] APODB

-9. 00dB 2. 00U

# Absol ute Power Measurenent (Ch A): Vatts
[ @060] AP- 30DB, FRLO0E6HZ[ D2000]

4.001
4. 002
5.001
5. 002

| EEE
4419
| EEE
4419

1. 00UW 25%
[ @060] AP10DB, FRLOOEGHZ
10. 00NW 5%

# Rel ative Power Measurenent (Ch A): %

6. 001
6. 002
6. 003
6. 004
# Filter
7.001
7.002
7.003
# Filter
7.004
7.005
7.006
# Filter
7.007
7.008
7.009

| EEE
4419
| EEE
4419

(ch A): Of

MI419
| EEE
4419
(ch A): 1
MI419  F1
| EEE
4419

(Ch A): 1024
MI419  F1024

| EEE
4419

[ @060] AP10DB, FRLOOEGHZ
10. 00NW

[ @060] APODB, FRLOOEGHZ
10. 00pct 5%

8481A
[ @060] AP- 1DB, FRL50E6HZ
-1. 00D

8481A
[ @060] AP- 1DB, FRL50E6HZ
-1. 00D

8481A
[ @060] AP- 2DB, FRL50E6HZ
-2..000D

100MH

100MH

100MH

100MH

100MH

100MH

150MH

150MH

150MH

RS N CHl

RFN CHL

# Use MET/CAL’'s automatic connection nessage for connection to Power ref.

7.010

ASK+

# Zero and Calibrate (Ch B)
Connect the HP 8481A Power Sensor to the E4419B Ch B.
# Zero and Cal i brate sensor
Enter sensor’s reference calibration factor in percent.

7.011

7.012
7.013
7.014

D SP

MEM
MI419
4419

8481A pct
1nw

# Turn off autonatic connection nessages

7.015

ASK- R

QN P U

# Absol ute Power Measurenent (Ch B): dBm

# Assune factory default table for HP 8481A Power Sensor Data.

7.016
7.017
7.018
7.019
8. 001

Mi419 F4
D SP
| EEE
4419
| EEE

8481A

Connect the Ch A 8481A to the 6060 RF Qutput.

[ @060] AP- 20DB, FRLO0E6HZ
-20. 00D 1. 00U
[ @060] APODB, FRLOOEGHZ

8481A
50MH

8481A

100MH

CPN G2
\
RF a2
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8.002 4419 0. 00D 1. 00U 100MH RF aR
# Rel ative Power Measurenent (Ch B): dB
9.001 |EEE [ @060] AP10DB, FRLOOE6HZ
9.002 4419 10. 00D 100MH RSN G
9.003 | EEE [ @060] APODB, FRLOOE6HZ
9.004 4419 -9.00dB 2. 00U 100MH R aR
# Absol ute Power Measurenent (Ch B): Vatts
10.001 | EEE [ @060] AP- 10DB, FRLOOE6HZ
10.002 4419 100. Ouw 5% 100MH RF aR
11.001 | EEE [ @060] AP10DB, FRLOOE6HZ
11.002 4419 10. 0OnMW 5% 100MH RF aR
# Rel ative Power Measurenent (Ch B): %
12.001 | EEE [ @060] AP10DB, FRLOOE6HZ
12.002 4419 10. 0OnMW 100MH RSN G
12.003 | EEE [ @060] APODB, FRLOOE6HZ
12.004 4419 10. 00pct 5% 100MH R aR
# Use MET/CAL's automatic connection nessage for connection to power ref.
13.001 ASK+ \
# Zero and Calibrate (Ch A
13.002 MEM Enter 8485A reference calibRation factor in percent.
13.003 Mi419 8485A pct
13.004 4419 1nwW 50MH PN Ot
# Zero and Calibrate (Ch B)
13.005 MEM Enter 8481A reference calibRation factor in percent.
13.006 Mi419 8485A pct 8481A pct
13.007 4419 1nwW 50MH PN OR
# Turn off autonatic connection nessages
13.008 ASK- R QN P u F \
13.009 DI SP Connect Ch A 8485A to 9500 Chl Active Head.
13.009 D SP Connect Ch B 8481A to the 6060 RF Qut put.
# Assune factory default table for 8485A and 8481A Power Sensor Data.
13.010 M419 F4 8485A 8481A
# Absolute Power D fference (Ch A- Ch B): dBm
13.011 | EEE [ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50
13.011 | EEE [ @500] VOLT 2;: FREQ 50e6; : OJTP: STAT ON *CPC?[ | !]
13.012 | EEE [ @060] AP2DB, FRE0EGHZ
13.013 4419 9. 25D 0. 20U 50MH -DRF cH
# Relative Power Dfference (Ch A- Ch B): dB
14.001 | EEE [ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50
14.001 | EEE [ @500] VOLT 2;: FREQ 50e6; : OJTP: STAT ON *CPC?[ | !]
14.002 | EEE [ @060] AP2DB, FRE0EGHZ
14.003 4419 9.54D 50MH -DRSN Ot
14.004 | EEE [ @060] AP- 10DB
14.005 4419 0.71dB 0. 20U 50MH -DR. cH
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# Absolute Power Difference (Ch B- Ch A): dBm
[ @500] FUNC SIN; : ROJT: SI G\t PATH CHL; | MP 50

# Relative Power Difference (Ch B- Ch A): dB
[ @500] FUNC SIN; : ROJT: SI G\t PATH CHL; | MP 50

15.001 | EEE
15.001 | EEE
15.002 | EEE
15.003 4419
16.001 | EEE
16.001 | EEE
16.002 | EEE
16.003 4419
16.004 | EEE
16.004 | EEE
16.005 | EEE
16.006 4419

# Absol ute Power
17.001 | EEE
17.001 | EEE
17.002 | EEE
17.003 4419

# Rel ati ve Power
18.001 | EEE
18.001 | EEE
18.002 | EEE
18.003 4419
18.004 | EEE
18.005 4419

# Absol ute Power
19.001 | EEE
19.001 | EEE
19.002 | EEE
19.003 4419

# Rel ative Power
20.001 |EEE
20.001 |EEE
20.002 | EEE
20.003 4419
20.004 | EEE
20.005 4419

# Absol ute Power
21.001 |EEE
21.001 |EEE
21.002 | EEE
21.003 4419

# Rel ative Power

4419-10

[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT QN *CPC?[ I !]

[ @060] AP12DB, FRG0E6HZ

7. 65D

0. 20U

50MH

-DRF

[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT ON *CPC?[ | !]

[ @060] AP12DB, FRG0E6HZ

7. 65D

[ @500] FUNC SI N : ROUT: SI G\ PATH CHL; | MP 50

50MH

-DRS N

[ @500] VALT 1, : FREQ 50e6; : QUTP: STAT ON *CPC?[ | !]

[ @060] AP10DB
1.07dB

0. 20U

Dfference (Ch A- Ch B): Vatts
[ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50

50MH

-DR

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP10DB, FRS0E6HZ

0. 00nW

0. 20U

Dfference (Ch A- Ch B: %
[ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50

50MH

-DFRF

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP2DB, FRE0E6HZ

8. 41nW
[ @060] AP- 10DB
118pct

2%

Dfference (Ch B- Ch A): Vatts
[ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50

50MH

50MH

-DRS N

-DR

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT ON *CPC?[ | !]

[ @060] AP10DB, FRE0E6HZ

0. 00nW

0. 20U

Dfference (Ch B- Ch A): Vatts
[ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50

50MH

-DFRF

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP2DB, FRE0E6HZ

-8.41nW
[ @060] AP- 10DB
118pct

2%

Ratio (Ch A/ Ch B): dB
[ @500] FUNC SI N : ROUT: S| G\t PATH CHL; | MP 50

50MH

50MH

-DRS N

-DR

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP2DB, FRS0EGHZ

8. 00dB

0. 20U

Ratio (Ch A/ Ch B): dB

50MH

RT RF

a2

a2
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22.001 |EEE
22.001 |EEE
22.002 |EEE
22.003 4419
22.004 | EEE
22.005 4419

# Absol ute Power
23.001 |EEE
23.001 |EEE
23.002 | EEE
23.003 4419

# Rel ati ve Power
24.001 |EEE
24.001 |EEE
24.002 | EEE
24.003 4419
24.004 | EEE
24.005 4419

# Absol ute Power
25.001 |EEE
25.001 |EEE
25.002 | EEE
25.003 4419

# Rel ative Power
26.001 |EEE
26.001 |EEE
26.002 | EEE
26.003 4419
26.004 | EEE
26.005 4419

# Absol ute Power
27.001 |EEE
27.001 |EEE
27.002 | EEE
27.003 4419

# Rel ative Power
28.001 |EEE
28.001 |EEE
28.002 | EEE
28.003 4419
28.004 | EEE
28.005 4419

#

[ @500] FUNC SIN; : ROJT: SI G\t PATH CHL; | MP 50
[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT QN *CPC?[ I !]
[ @060] AP2DB, FRG0EGHZ

8. 00dB 50MH RT RS N OHL
[ @060] AP1DB
1. 00dB 0. 20U 50MH RTRL O

Ratio (Ch B/ Ch A): dB

[ @500] FUNC SI N : ROUT: SI G\t PATH CHL; | MP 50

[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT ON *CPC?[ I !]

[ @060] AP2DB, FRG0EGHZ

-8.00dB 0. 20U 50MH RT RF aR
Ratio (Ch B/ Ch A): dB

[ @500] FUNC SI N : ROUT: S| G\ PATH CHL; | MP 50

[ @500] VOLT 2;: FREQ 50e6; : OJTP: STAT ON *CPC?[ | !]

[ @060] AP2DB, FRG0EGHZ

-8.00dB 50MH RT RSN G2
[ @060] AP1DB
-1. 00dB 0. 20U 50MH RTR O

Ratio (Ch A/ Ch B): %

[ @500] FUNC SI N : ROUT: SI G\t PATH CHL; | MP 50

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP7DB, FRE0E6HZ

200pct 3% 50MH RT R CHL
Ratio (Ch A/ Ch B): %

[ @500] FUNC SI N : ROUT: SI G\ PATH CHL; | MP 50

[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT O\ *CPC?[ | !]

[ @060] AP10DB, FRG0E6HZ

100pct 50MH RT RSN CHL
[ @060] AP7DB
200pct 3% 50MH RTR O

Ratio (Ch B/ Ch A): %

[ @500] FUNC SI N : ROUT: SI G\ PATH CHL; | MP 50

[ @500] VOLT 2; : FREQ 50e6; : QUTP: STAT ON *CPC?[ | !]

[ @060] AP7DB, FRS0E6HZ

49. 8pct 3% 50MH RTRE QR
Ratio (Ch B/ Ch A): %

[ @500] FUNC SI N : ROUT: SI G\ PATH CHL; | MP 50

[ @500] VALT 2; : FREQ 50e6; : QUTP: STAT ON *CPC?[ | !]

[ @060] AP10DB, FRG0E6HZ

100pct 50MH RT RSN G2
[ @060] AP7DB
49. 8pct 3% 50MH RTR O
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# This procedure shows how the ACCV2 and RSS2 MATH FSC functions can be used
# in conjunction with the ACC FSC to establish the systemaccuracy for a
# E4419B power rati o neasurenent.

#

STEP FSC RANGE NCM NAL TCLERANCE MCDL M2 3 4 QN
1.001 ASK- N P F

1.002 HEAD ABSCLUTE PONER RATIO (Ch A/ Ch B): %

# Select filter 16, Ch A E4412A, Ch B 8481A

1.003 M419 F16 E4412A 8481A
1.004 D SP Connect E4412A power sensor to E4419B Channel A
1.004 D SP Connect 8481A power sensor to E4419B Channel B.

# Zero and cal i brate power sensors.

1.005 4419 1Inw 50MH CP N CHL
1.006 4419 1nwW 50MH PN OR
1.007 ASK- \
1.008 D SP Connect Ch A 8485A to 9500 Chl Active Head.

1.009 D SP onnect Ch B 8481A to the 6060 RF Qutput.

# Set 9500B to 10mW

1.010 |EEE [ @500] FUNC SI N : ROUT: SI G\t PATH CHL; | MP 50

1.010 |EEE [ @500] VOLT 2; : FREQ 50e6; : QUTP; STAT ON *CPC?[ 1 !]
# Set 6060B to 5mW

1.011 |EEE [ @060] AP7DB, FRE0E6HZ

# Get EA419B power ratio measurement in percent.
1.012 4419 200pct 50MH RT RF N CH

# Get EA419B spec for E4412A neasuring 10mWy 50MHz with filter 16.
1.013 MATH S 1] = "Agilent E4419B"
1.014 MATH g 2] "Watts E441XA F16"
1.015 MATH M1] = AOV2(S 1], S 2], 10e-3, 50e6)

# Convert to percent.
1.016 MATH M 1]

M1] / 10e-3 * 100

# Get E4419B spec for 8481A neasuring 5mWW 50MHz with filter 16.
1.017 MATH §2] ="watts 100nW F16"
1.018 MATH M2] = ACCV2(S[1], §2], 5e-3, 50e6)
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Convert to percent.
1.019 MATH M2 =M2] / 5e-3 * 100

Conput e E4419B rati o accuracy in percent.

1.020 MATH M3] = RSS2(M1], M2])
1.021 ACC 200pct NB%
1.022 MEMC 200pct 10% 50MH

This procedure is used to store cal factors for an 8480 series power sensor
in a E4418B, E4419B, E4418A (EPM 441A), or E4419A (EPM 442A) powver meter.

Sour ce:
HP EPM 441A 442A Power Meters Progranm ng Qui de
HP Part No. E4418-90025, March 1998

Conpati bility:
MET/CAL 7.0 or later

Subpr ocedure: None

Regi sters Used:

M 1]

Nunber of cal factors to be entered (excluding ref cal factor).

MEML
Cal factor counter

S1]

Frequenci es associated with cal factors.

g 2]
Ref Cal Factor and Cal Factors

The cal factor table has the follow ng format:

Frequency S 1] Cal Factors § 2]
-- ref cal factor

frequency 1 cal factor 1

frequency 2 cal factor 2
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frequency 3 cal factor 3

frequency n cal factor n
The following rul es apply:

The nunber of frequency points nmust be one | ess than the nunber of cal
points. This is verified when the sensor calibration table is selected.

The frequenci es nust be in ascending order.

Al frequencis are truncated to a nultiple of 1 kHz.

Maxi num of 81 cal points are all owed.
Note, this procedure has no explict error checking of 441x renote commands.
Wien used with MET/CAL 7.0 or later, configuring a E4418B or E4419B

establishes the alias 441x. |f a command in an |EEE FSCin this procedure
causes an error, it is caught by the SRQ handler in the MET/ CAL 441x dri ver.

T S S G ST S S T S G S 1S

STEP FSC RANGE NCM NAL TOLERANCE MODL MD2 3 4 OON
1.001 LABEL ENTER_CAL_FACTCR TABLE _NAME
1.002 HEAD ENTER CAL FACTCR TABLE NAME
1.003 MEMR Enter cal factor table nare:
1.004 |EEE [ @41x] MEM TABLE: SELECT "[ MEMP] "
1.005 HEAD ENTER REFERENCE CAL FACTCR
1.006 MEM Enter reference cal factor in percent:
1.007 MATH 2] ="MEMTABLEGAIN" & MEM & ", "
1.008 LABEL ENTER_NUMBER _CAL_FACTCRS
1.009 HEAD ENTER NUMBER CAL FACTCRS
1.010 MEM Enter nunber of cal factors:
1.011 JMPL QONTI NUE_NUM CAL_FACTCRS MEM <= 80
1.012 D SP Nunber of cal factors nust <= 80.
1.013 JMPL ENTER_CAL_FACTCR
1.014 LABEL QONTI NUE_NUM CAL_FACTCRS
1.015 MATH M1 = MM
1.016 MATH M2] =0
1.017 MATH S 1] = "MEM TABLE FREQ "
1.018 MATH MEML = 1
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019
020
021
022
023

024
025
026
027
028
029
030
031
032
033

034
035
035
036
037

. 038

1.039

. 040

1.041

LABEL
| EEE
| EEE
D SP
JMPL

LABEL
D SP

LABEL

ENTER CAL_FACTCR

Enter frequency #[ MEM] in hertz:

QONTI NUE_CAL_FACTCR MEM > M 2]
Frequenci es must be entered in ascendi ng order.
ENTER CAL_FACTCR

CONTI NUE_CAL_FACTCR

M2] = MM

1] = 1] & MM

Enter cal factor # MEM] in percent:
2] = §2] &MM

MEML = MEML + 1

STORE_CAL_FACTCRS MEML > M 1]
S[1] =91 &","
S[2] =92 &","

ENTER CAL_FACTCR

STCRE_CAL_FACTCRS

[ @41x] [ SREGL]

[ @41x] [ SRER]

Cal factors successfully stored.
END

ERRCR
[ MEME]
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Auxiliary Instrument Setup FSC

Description

The M4419 FSC provides the additional program functions for Agilent E4419B
and Agilent/HP E4419A (formally EPM-442A) which are not addressed by the
4419 FSC.

RANGE
Thisfield specifies the filter.
e Number of readings to average entered as. Faverage.
e Dblank Filter Off
Rules:
e Lega valuesfor averageare: 1, 2, 4, 8,... 1024.
e When the RANGE field is blank filter isturned off.

*  When the RANGE field specifies afilter, trigger delay is set to on. When the
RANGE field is blank, trigger delay is set to off.

NOMINAL
The Nominal field specifies the channel A power sensor model number.
Rules:
e Supported model numbers are:

E4412A (formally ECP-E18A)
E4413A (formally ECP-E26A)
E9300A

E9300B

E9300H

E9301A

E9301B

E9301H

E9304A

8481A

8481B

8481D

8481H

8482A

M4419-1
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84828
8482H
8483A
8484A
8485A
8485D
Q8486A
Q8486D
R8486A
R8486D
V/8486A
W8486A
8487A
8487D

TOLERANCE

The Tolerance field specifies the channel A calibration factor or sensor calibration
table name when the Nominal field specifies an 8480 series power

* Channel A Cal. Factor entered as: [numeric][prefix]pct.

* Channel A Sensor Cal. Table Name: entered as: "table name"
* Dblank Nominal field specifies a E-series power sensor
Rules:

e The Tolerance field must be blank when the Nominal field specifies an E-
Series power sensor.

e Lega vauesfor calibration factor are 0 to 100%.

*  When the Tolerance field specifies only % ("pct"), no value, the cal factor is
taken from memory register MEM.

*  When Nominal field specifies an 8040 series power sensor and the Tolerance
field does not specify acal. factor or sensor cal. factor name, the default table
for the sensor is used (see E4419B Programming Manual).

MOD1
The MOD1 field specifies the channel B power sensor model number.
Rules:
* SeeNominal field rules.
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MODZ2, MOD3, MOD4, & CON

The MOD2 through CON fields are combined and used to specify the channel B
calibration factor or sensor calibration table name when the MOD field specifies
an 8480 series power

» Channel B Cal. Factor entered as: [numeric][prefix]pct.

* Channel B Sensor Cal. Table Name: entered as: "table name"
* blank Nominal field specifies a E-series power sensor
Rules:

*  TheMOD?2 through CON fields must be blank when the MOD field specifies
an E-series power sensor.

e Lega vauesfor calibration factor are 0 to 100%.

e When the MOD2 through CON fields specify only % ("pct"), no value, the cal
factor is taken from memory register MEM.

*  When MOD1 field specifies an 8040 series power sensor and the MOD2
through CON fields do not specify acal. factor or sensor cal. factor name, the
default table for the sensor is used (see E4418B Programming Manual).

Examples
STEP FSC RANGE NCM NAL TCOLERANCE MCDL M2 3 4 QN
#o----- E-series power sensors -----
1.001 Mi419 F128 EA4412A E4413A
#o----- 8480 series power sensors -----
1.002 Mi419 F512 8481A 99. 72pct 8485A 99. 83pct
#o----- 8480 series power sensors -----
1.002 Mi419 F512 8481A "TBL_2" 8485A "TBL_3"

Also see 4419 FSC.
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Instrument FSC

Description

The 45 FSC programs the Fluke 45 Dual Display Multimeter to measure DC
voltage, AC voltage, DC current, AC current, resistance, frequency, audio power,
or decibels.

Note

If the 45 isto be controlled via its serial port, do not use the PORT
FSC port configuration special construction, [P9600,N,...], to set the
baud rate, parity, etc. of the port used to control the 45. MET/CAL
executes a "Test" function for each System Instrument prior to
executing any procedur e statements, therefore the settings of the port
used to controlling the 45 must be set correctly before a procedure is
executed. If the 45 is connected to COM1, COM2, COM3, or COM4,
select the "Ports" application in the Windows control panel to choose
the proper settings. If the 45 is connected to the 5500A, 5520A, or
5800A UUT port, select the proper settings for the UUT Serial Port
from the front panel of the calibrator.

The 45 setting "Echo Off" must be used for serial control by MET/CAL
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45-2

Functional Capability

. 45 45 45 M45
Function Nominal MOD1 MOD3 Nominal
DC Voltage -999.99 V to 999.99 V
DC Voltage -6 kV to 6 kV F
w/6 kV Probe
DC Voltage +/-(1 kV to 40 kV) G
w/40 kV Probe
AC Voltage' 15 mV to 200 V 10 Hz to 100 kHz
15 mV to 400 V 10 Hz to 50 kHz
15 mV to 750 V 10 Hz to 20 kHz
DC Current -99.999 mA to 99.999 mA
(100 mA Input)
DC Current -9.9999 A to 9.9999 A E
(10 A Input)
AC Current 1.5 mA to 99.999 mA 20 Hz to 20 kHz
(100 mA
Input)
AC Current 0.5 At09.9999 A 20 Hz to 2 kHz E
(10 A Input)
Resistance 0Qto98MQ
Frequency 5 Hz to 20 kHz 30 mV to 750V
5 Hz to 50 kHz 30 mV to 400V
5 Hz to 100 kHz 30 mV to 200V
100 kHz to 300 kHz 100 mV to*
300 kHz to 1 mHz 1V to'
Audio Power 10 mW to 999.99 W blank (DC), 2,4,8,0or 16
10 mQ t0 999.99 Q 10 Hz to 100 kHz
Decibels -77.45 dBm to 86.99 dBm blank (DC) 2Q
-9.49 dBm to 73.01 dBm 10 Hz to 100 kHz 2Q
-9.49 dBm to 79.03 dBm 10 Hz to 50 kHz 2Q
-9.49 dBm to 84.49 dBm 10 Hz to 20 kHz 2Q
Decibels -80.46 dBm to 83.98 dBm blank (DC) 4Q
-12.50 dBm to 70.00 dBm 10 Hz to 100 kHz 4Q
-12.50 dBm to 76.02 dBm 10 Hz to 50 kHz 4Q
-12.50 dBm to 81.48 dBm 10 Hz to 20 kHz 4Q
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. 45 45 45 M45
Function Nominal MOD1 MOD3 Nominal
Decibels -83.47 dBm to 80.97 dBm blank (DC) 8Q

-15.51 dBm to 66.99 dBm 10 Hz to 100 kHz 8Q
-15.51 dBm to 73.01 dBm 10 Hz to 50 kHz 8Q
-15.51 dBm to 78.47 dBm 10 Hz to 20 kHz 8Q
Decibels -86.48 dBm to 77.96 dBm blank (DC) 16 Q
-18.52 dBm to 63.98 dBm 10 Hz to 100 kHz 16 Q
-18.52 dBm to 70.00 dBm 10 Hz to 50 kHz 16 Q
-18.52 dBm to 75.46 dBm 10 Hz to 20 kHz 16 Q
Decibels -91.43 dBm to 73.01 dBm blank (DC) 50 Q
-23.47 dBm to 59.03 dBm 10 Hz to 100 kHz 50 Q
-23.47 dBm to 65.05 dBm 10 Hz to 50 kHz 50 Q
-23.47 dBm to 70.51 dBm 10 Hz to 20 kHz 50 Q
Decibels -93.19 dBm to 71.25 dBm blank (DC) 75 Q
-25.23 dBm to 57.27 dBm 10 Hz to 100 kHz 75 Q
-25.23 dBm to 63.29 dBm 10 Hz to 50 kHz 75 Q
-25.23 dBm to 68.75 dBm 10 Hz to 20 kHz 75 Q
Decibels -94.12 dBm to 70.32 dBm blank (DC) 93 Q
-26.16 dBm to 56.34 dBm 10 Hz to 100 kHz 93 Q
-26.16 dBm to 62.36 dbm 10 Hz to 50 kHz 93 Q
-26.16 dBm to 67.82 dBm 10 Hz to 50 kHz 93 Q
Decibels -94.85 dBm to 69.59 dbm blank (DC) 110 Q
-26.89 dBm to 55.61 dBm 10 Hz to 100 kHz 110 Q
-26.89 dBm to 61.63 dBm 10 Hz to 50 kHz 110 Q
-26.89 dBm to 67.09 dBm 10 Hz to 20 kHz 110 Q
Decibels -95.37 dBm to 69.07 dBm blank (DC) 124 Q
-27.41 dBm to 55.09 dBm 10 Hz to 100 kHz 124 Q
-27.41 dBmto 61.11 dBm 10 Hz to 50 kHz 124 Q
-27.41 dBm to 66.57 dBm 10 Hz to 20 kHz 124 Q
Decibels -95.41 dBm to 69.03 dBm blank (DC) 125 Q
-27.45 dBm to 55.05 dBm 10 Hz to 100 kHz 125 Q
-27.45 dBm to 61.07 dBm 10 Hz to 50 kHz 125 Q
-27.45 dBm to 66.53 dBm 10 Hz to 20 kHz 125 Q
Decibels -95.74 dBm to 68.70 dBm blank (DC) 135 Q
-27.78 dBm to 54.72 dBm 10 Hz to 100 kHz 135 Q
-27.78 dBm to 60.74 dBm 10 Hz to 50 kHz 135 Q
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Function 45 45 45 M4.5
Nominal MOD1 MOD3 Nominal
Decibels -27.78 dBm to 66.20 dBm 10 Hz to 20 kHz 135 Q
-96.20 dBm to 68.24 dBm blank (DC) 150 Q
-28.24 dBm to 54.26 dBm 10 Hz to 100 kHz 150 Q
-28.24 dBm to 60.28 dBm 10 Hz to 50 kHz 150 Q
-28.24 dBm to 65.74 dBm 10 Hz to 20 kHz 150 Q
Decibels -98.42 dBm to 66.02 dBm blank (DC) 250 Q
-30.46 dBm to 52.04 dBm 10 Hz to 100 kHz 250 Q
-30.46 dBm to 58.06 dBm 10 Hz to 50 kHz 250 Q
-30.46 dBm to 63.52 dBm 10 Hz to 20 kHz 250 Q
Decibels -99.21 dBm to 65.23 dBm blank (DC) 300 Q
-31.25 dBm to 51.25 dBm 10 Hz to 100 kHz 300 Q
-31.25 dBm to 57.27 dBm 10 Hz to 50 kHz 300 Q
-31.25 dBm to 62.73 dBm 10 Hz to 20 kHz 300 Q
Decibels -101.43 dBm to 63.01 dBm blank (DC) 500 Q
-33.47 dBm to 49.03 dBm 10 Hz to 100 kHz 500 Q
-33.47 dBm to 55.05 dBm 10 Hz to 50 kHz 500 Q
-33.47 dBm to 60.51 dBm 10 Hz to 20 kHz 500 Q
Decibels -102.22 dBm to 62.22 dBm blank (DC) 600 Q
-34.26 dBm to 48.24 dBm 10 Hz to 100 kHz 600 Q
-34.26 dBm to 54.26 dBm 10 Hz to 50 kHz 600 Q
-34.26 dBm to 59.72 dBm 10 Hz to 20 kHz 600 Q
Decibels -103.47 dBm to 60.97 dBm blank (DC) 800 Q
-35.51 dBm to 46.99 dBm 10 Hz to 100 kHz 800 Q
-35.51 dBm to 53.01 dBm 10 Hz to 50 kHz 800 Q
-35.51 dBm to 58.47 dBm 10 Hz to 20 kHz 800 Q
Decibels -103.98 dBm to 60.46 dBm blank (DC) 900 Q
-36.02 dBm to 46.48 dBm 10 Hz to 100 kHz 900 Q
-36.02 dBm to 52.50 dBm 10 Hz to 50 kHz 900 Q
-36.02 dBm to 57.96 dBm 10 Hz to 20 kHz 900 Q
Decibels -104.44 dBm to 60.00 dBm blank (DC) 1kQ
-36.48 dBm to 46.02 dBm 10 Hz to 100 kHz 1kQ
-36.48 dBm to 52.04 dBm 10 Hz to 50 kHz 1kQ
-36.48 dBm to 57.50 dBm 10 Hz to 20 kHz 1kQ
Decibels -105.23 dBm to 59.21 dBm blank (DC) 1.2 kQ
-37.27 dBm to 45.23 dBm 10 Hz to 100 kHz 1.2kQ
-37.27 dBm to 51.25 dBm 10 Hz to 50 kHz 1.2kQ
-37.27 dBm to 56.71 dBm 10 Hz to 20 kHz 1.2kQ
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. 45 45 45 M45
Function Nominal MOD1 MOD3 Nominal
Decibels -113.47 dBm to 50.97 dBm blank (DC) 8 kQ

-45.51 dBm to 36.99 dBm 10 Hz to 100 kHz 8 kQ

-45.51 dBm to 43.01 dBm 10 Hz to 50 kHz 8 kQ

-45.51 dBm to 48.4 7 dBm 10 Hz to 20 kHz 8 kQ
1. Volt-Hertz product not to exceed 1e6.

Parameters

RANGE

This field specifies the UUT range as described in “General Rules for Instrument
Evaluation FSCs".

NOMINAL
This field specifies the expected measured value or a reset.
* Voltage (DC or RMS) entered asaymeric][ prefix]V
» Decibels entered asnpmeric][ prefix]D
e Audio Power entered asnpimeric][ prefix]W
» Current entered asnumeric][ prefix]A.
» Resistance entered asymeric][prefix]Z.
* Frequency entered asimeric][ prefix]H.
* Reset entered as *.
Rules:

* The NOMINAL field may specify audio power only when the M45 FSC
specifies the reference impedance as 2, 4, 8, &.16

* The NOMINAL field may specify decibels only when the M45 FSC specifies
the reference impedance.

TOLERANCE

This field specifies the UUT tolerance as described in “General Rules for
Instrument Evaluation FSCs".
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45-6

MOD1

MOD2

MOD3

Thisfield specifies frequency for AC voltage and AC current measurements or
voltage for frequency measurements. See the NOMINAL field specification for
allowed values and units.

» Frequency entered as: numeric[prefix]H.
* Voltage entered as. numeric[prefix]V
* blank not applicable

Rules:

»  TheMOD1 field may specify voltage only when the NOMINAL field
specifies frequency.

«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or the MOD3 field specifies"F" or "G".

Thisfield is not used.

Thisfield specifies one of the following:

E Current measurement using the 10 A input.

F DC Voltage measurement using 6 kV probe
G DC Voltage measurement using 40 kV probe
blank field not applicable

The MOD3 field may specify E only when the NOMINAL field specifies current.

* Eisautomatically inserted in the MOD3 field when current is specified in the
NOMINAL field with avalue greater than or equal to 100 mA.

* E may be specified for current lower than 100 mA to avoid connection
changes.

*  TheMOD3field may specify F or G only when the NOMINAL field specifies
voltage.

e Fisautomatically inserted in the MOD3 field when DC Voltage is specified
and the NOMINAL field value is greater than 1000V and less than or equal to
6000V .

* Gisautomaticaly inserted in the MOD3 field when DC Voltage is specified
and the NOMINAL field value is greater than 6000V .

* For G may be specified at lower voltages to avoid connection changes.
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Instrument FSC

MOD4

This field specifies the type of test being performed as described in “General
Rules for Instrument Evaluation FSCs".

CON

The CONnection field specifies the UUT connection and is always 2-wire (2W).
2W is inserted automatically in the CON field when no CON field code is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" .

T.U.R. Calculation

Calculation of the Test Uncertainty Ratio (T.U.R.) for a "45" statement which
specifies decibels ("D") in the NOMINAL fields requires that the impedance from
the "M45" statement be known. Because of this requirement, the compile time
T.U.R. calculation in this case is not done until the "last pass" of the compiler
runs. In other words, if you enter, using the MET/CAL editor, a "45" statement in
which NOMINAL units are decibels and press Enter (or F8), no T.U.R.

calculation will be done at that time. When you press F9 ("Next Error" function)

to compile the entire procedure, the T.U.R. calculation will be done and a warning
message, if appropriate, will be displayed.

45-7



45

Instrument FSC

45-8

Examples
STEP
#----- Reset ----
1.001 45
#o----- DC Vol t age
1.002 45 20
#o----- AC Vol t age
2.001 45 40
#o----- Deci bel s -
3.001 M5
3.002 45
#o----- Audi o Powe
3.003 M5
3.004 45
#o----- DC CQurrent
3.005 45 40
#o----- AC Qurrent
4.001 45
#o----- Fr equency
5.001 45 10
#o----- Resi st ance
6.001 45

0  350. 0nV

[ -----

00 3500MmA

00 800. 0H

TALERANCE

2% 0. 04U

-2.8U +2.9U

9u

0. 37U

0.1%0. 1U

60H

100H

1kH

60H

300V

MD2 3 4 GON

2W

2W

2W

2W
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Auxiliary Instrument Setup FSC

Description

The M45 FSC allows selection of the reference impedances supported by the
Fluke 45 which cannot be specified in the 45 FSC MOD3 field.

Parameters

RANGE
Thisfield is not used.

NOMINAL
Thisfield specifies the reference impedance entered as: numeric[prefix]Z.
Allowed values are:

2Q, 4Q, 8Q, 16Q, 93Q, 110Q, 124Q, 125Q, 135Q, 150Q, 250Q, 500Q, 800Q, 900Q,
1 kQ, 1.2 kQ, and 8 kQ.

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MODZ2
Thisfield is not used.

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.
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Instrument FSC

Description

The 4700 FSC controls the following functions of the Datron 4700 Multifunction
Cadlibrator:

e DCVoltage

« ACVoltage

e DC Current with Option 20

* AC Current with Option 20

* Resistance with Option 20

*  DC Current from the 4600 Transconductance Amplifier

e AC Current from the 4600 Transconductance Amplifier

The M4700 FSC is used for controlling the following:
e Range Locking

e Safety Delay Override

e Driver Settling Delay

Note

The 4700 FSC can also be used to control a 4800, 4800A 4707, 4708,
or 4808. The accuracy file corresponding to the instrument that is
actually configured is used at run time.
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Instrument FSC

Functional Capability

Function Amplitude Frequency MOD3

DC Voltage -199.9999 V to 199.99999 V

-1100 V to 1100 V*
AC Voltage 90 pV to 19.99999 V 10 Hz to 1 MHz

90 pV to 199.9999 V 10 Hz to 100 kHz

90 uV to 1100 V* 10 Hz to 33 kHz
DC Current -1.999999 A to 1.999999 A’

-11 Ato 11 A* BC
AC Current 9 pA to 1.999999 A’ 10 Hz to 5 kHz

100 mA to 11 A*? 10 Hz to 20 kHz BC
Resistance or 10 Q to 100 MQ, 100 mS to 10
Conductance * nS (in decade steps)

1. Requires Option 10, 1000 V Ranges (DCV & ACV)
2. Requires Option 20, DC Current, AC Current, and Resistance Functions
3. Requires Option 60, 4600 Transconductance Amplifier

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies one of the following.
* Voltage (DC or RMS) entered as:
e [numeric][prefix]V
*  Current entered as [numeric][prefix]A.
» Resistance entered as [numeric][prefix]Z.
» Conductance entered as [numeric][prefix] Y.
»  Frequency entered as [numeric][prefix]H.
* Resetenteredas*.
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Rules:;

*  Whenthe NOMINAL field specifies frequency or period, the MODL field
must specify voltage or or current.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
« Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
»  Freguency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

«  TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or current.

« TheMODL1 field may specify voltage or current only when the NOMINAL
field specifies frequency or period.

e«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.

MODZ2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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Instrument FSC

MOD3

Thisfield specifies one of the following:
« BC  use4600 for current boost

e blank No boost or not applicable
Rules:

If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON

Thisfield specifiesthe UUT connection.
o 2W 2-wire

e AW 4-wire

Rules:

e 2W isautomatically entered in the CON field when no CON field codeis
entered.

« The CON field may specify 4W only for resistance, conductance, and DC
Voltage and AC Voltage >= 200 mV.

Use of Standard Memory Locations and Results Reporting

4700-4

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Instrument FSC

Examples

STEP

-
o

© 000N ORr®O®NREPRE

001
002
001
001
001
001
001
001
001
001
002
003
001

FSC RANGE NOM NAL

4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220nv
1100V
- 22uA
1. 999A
nv

A

1. 999A
20nV
20nV
10z

TOLERANCE

U 1/
U
10%
1u
10%
1% 1/
0.1U
5%

0. 5%
5%

50H
1kH

1kH
50H
1kH
1kH

500H

1kH

MID2 3 4 GON

2W
2W
2W
aw
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4700 FSC is used for controlling range locking, safety delay override, and
driver settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

M4700-1



M4700

Auxiliary Instrument Setup FSC

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value Locked Range
0 uV to 100 pv 100 pv DC, 1 mV AC
>100 pVvVto 1 mvV 1mVv
>1mVto 10 mV 10 mVv
> 10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV 0V
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 pA to 100 pA 100 pA
>100 pAto 1 mA 1mA
>1mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qsto 10 Qs 10Q
>10Qto 100 Q 100 Q
>100 Qto 1kQ 1kQ
> 1 kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQto 10 MQ 10 MQ
> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MODZ2
Thisfield controls the safety delay override and settling delay.hisfield is not used.
e blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay
D1 Safety Delay Override on / driver settling delay

« DX Safety Delay Override on / no driver settling delay
Rules:
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MOD2 blank is for compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4700 to standby for each
4700 statement.

MOD2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4700 FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4700 to standby.

Setup the 4700 to the desired state; function, range, etc.
Set the 4700 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4700 to the desired state; function, range, etc.
Set the 4700 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4700 to the desired state; function, range, etc.
Set the 4700 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).

Setup the 4700 to the desired state; function, range, etc.
Set the 4700 to operate.
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Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance wait 1 second
AC Voltage & AC Current:

frequency <= 33Hz wait 10 seconds
frequency <= 330Hz wait 3 seconds
otherwise wait 1 second

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description
The 4705 FSC controls the following functions of the Datron 4705 Multifunction
Cadlibrator:
e DCVoltage
« ACVoltage
e DC Current
e AC Current

* Resistance

e DC Current from the 4600 Transconductance Amplifier
e AC Current from the 4600 Transconductance Amplifier
The M4705 FSC is used for controlling the following:

e Range Locking

» Safety Delay Override

e Driver Settling Delay

Note

The 4705 FSC can also be used to control 4700, 4800, 4800A, 4707,
4708, or 4808. The accuracy file corresponding to the instrument that
isactually configured is used at run time.
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Instrument FSC

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -1100 V to 1100 V
AC Voltage 90 uV to 199.9999 V 10 Hz to 100 kHz

90 pV to 1100 V 45 Hz to 33 kHz

DC Current -1.99999 A to 1.99999 A BC
-11Ato 11 A

AC Current 9 MA t0 1.99999 A 10 Hz to 5 kHz BC
100 mA to 11 A* 10 Hz to 20 kHz

Resistance or 10 Q to 100 MQ, 100 mS to 10
Conductance nS (in decade steps)

1. Requires 4600 Transconductance Amplifier.

Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies one of the following.

e Voltage (DC or RMS) entered as:
[numeric][prefix]V

e Current entered as [numeric][prefix]A.

» Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix] Y.
»  Freguency entered as [numeric][prefix]H.

* Resetentered as*.

Rules:

*  Whenthe NOMINAL field specifies frequency or period, the MODL field must
specify voltage or current.
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TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
« Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
»  Freguency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

« TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or current.

« TheMODL1 field may specify voltage or current only when the NOMINAL
field specifies frequency or period.

e«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.

MODZ2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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MOD3
Thisfield specifies one of the following:
* BC use4600 for current boost
e blank No boost or not applicable
Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e 2W 2-wire
e AW 4-wire
Rules:

* 2W isautomatically entered in the CON field when no CON field codeis
entered.

* The CON field may specify 4W only for resistance, conductance, and DC
Voltage and AC Voltage >= 200 mV.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer

to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of the this

manual.

Examples

STEP

.
©

© © 0o NOAEONPEPRE

001
002
001
001
001
001
001
001
001
001
002
003
001

FSC RANGE NOM NAL

4705
4705
4705
4705
4705
4705
4705
4705
4705
4705
4705
4705
4705

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220V
1100V
- 22uA
1. 999A
1%

A

1. 999A
20nV
20nV
10z

TCOLERANCE MODL

1U 1/
1u
10%
2U
10%
1% 1/
0.1U
5%

1%
5%

50H
1kH

1kH
50H
1kH
1kH

500H

1kH

MID2 3 4 QN

2W
2W
2W
4w
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4705 FSC is used for controlling range locking, safety delay override, and
driver settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.
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Range Selection Value Locked Range
0 uV to 100 pv 100 uv DC, 1 mV AC
>100 uvVto 1 mv 1mv
>1mVtol1l0 mV 10 mVv
> 10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV oV
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 pA to 100 pA 100 pA
>100 pJAto 1 mA 1 mA
>1 mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qto10Q 10Q
>10Qto 100 Q 100 Q
>100 Qto 1kQ 1kQ
>1kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQ to 10 MQ 10 MQ

> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MODZ2
Thisfield controls the safety delay override and settling delay.
e blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay
D1 Safety Delay Override on / driver settling delay
« DX Safety Delay Override on / no driver settling delay
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Rules:;

MOD2 blank is for compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4705 to standby for each
4705 statement.

MOD2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4705 FSC Execution Sequence

blank Set the Safety Delay Override to Off (safety delay active).
Set the 4705 to standby.
Setup the 4705 to the desired state; function, range, etc.
Set the 4705 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4705 to the desired state; function, range, etc.
Set the 4705 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4705 to the desired state; function, range, etc.
Set the 4705 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).

Setup the 4705 to the desired state; function, range, etc.
Set the 4705 to operate.
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Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance wait 1 second
AC Voltage & AC Current:

frequency <= 33Hz wait 10 seconds
frequency <= 330Hz wait 3 seconds
otherwise wait 1 second

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description

The 4707 FSC controls the following functions of the Datron 4707 Multifunction
Cadlibrator:

e DCVoltage

« ACVoltage

e DC Current with Option 27

*  AC Current with Option 27

* Resistance with Option 27

*  DC Current from the 4600 Transconductance Amplifier

e AC Current from the 4600 Transconductance Amplifier

The M4707 FSC is used for controlling the following:
e Range Locking

e Safety Delay Override

e Driver Settling Delay

Note

The 4707 FSC can also be used to control a 4708 or 4808. The
accuracy file corresponding to the instrument that is actually
configured is used at run time.
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Functional Capability

Function Amplitude Frequency MOD3

DC Voltage -199.9999 V to 199.99999 V
-1100 V to 1100 V *

AC Voltage 90 uV to 19.99999 V 10 Hz to 1 MHz
90 puV to 199.9999 V 10 Hz to 100 kHz
90 uV to 1100 V* 10 Hz to 33 kHz

DC Current -1.999999 A to 1.999999 A * BC
-11Ato11 A%

AC Current 9 PA to 1.999999 A * 10 Hz to 5 kHz BC
100 mAto 11 A?® 10 Hz to 20 kHz

Resistance or 10 Q to 100 MQ, 100 mS to 10

Conductance * nS (in decade steps)

1. Requires Option 17, 1000 V Ranges (DCV & ACV).
2. Requires Option 27, DC Current, AC Current, and Resistance Functions.
3. Requires Option 60, 4600 Transconductance Amplifier.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies one of the following.

* Voltage (DC or RMS) entered as:
[numeric][prefix]V

»  Current entered as [numeric][prefix]A.

» Resistance entered as [numeric][prefix]Z.

» Conductance entered as [numeric][prefix]Y .
»  Frequency entered as [numeric][prefix]H.

* Resetenteredas*.
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Rules:;

*  Whenthe NOMINAL field specifies frequency or period, the MODL field
must specify voltage or or current.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals:
« Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
»  Freguency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

«  TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or current.

« TheMODL1 field may specify voltage or current only when the NOMINAL
field specifies frequency or period.

e«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.

MODZ2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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MOD3
Thisfield specifies one of the following:
« BC use 4600 for current boost
e blank No boost or not applicable
Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
e 2W 2-wire
e AW 4-wire
Rules:

* 2W isautomatically entered in the CON field when no CON field codeis
entered.

* The CON field may specify 4W only for resistance, conductance, and DC
Voltage and AC Voltage >= 200 mV.

4707-4



4707

Instrument FSC

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP

=
o

© © 0o NOAEONPEPRE

001
002
001
001
001
001
001
001
001
001
002
003

.001

FSC RANGE NOM NAL

4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220V
1100V
- 22uA
1. 999A
1%

A

1. 999A
20nV
20nV
10z

TCOLERANCE MODL

1U 1/
1u
10%
2U
10%
1% 1/
0.1U
5%

1%
5%

50H
1kH

1kH
50H
1kH
1kH

500H

1kH

MID2 3 4 QN

2W
2W
2W
4w
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4707 FSC is used for controlling range locking, safety delay override, and

driver settling delay.
Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL

Thisfield specifies the range selection value or areset to autorange.

* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
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Rules:;

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value Locked Range
0 pV to 100 pVv 100 pv DC, 1 mV AC
>100 pVto 1 mv 1mv
>1mVto 10 mV 10 mVv
>10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV v
>10Vto 100 V 100 V
> 100 V to 1000 V 1000 V
0 pA to 100 pA 100 pA
> 100 pMAto 1 mA 1 mA
>1 mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qto10Q 10Q
>10Qt0 100 Q 100 Q
> 100 Q to 1 kQ 1kQ
>1kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQ to 10 MQ 10 MQ
> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MOD2
Thisfield controls the safety delay override and settling delay.
* blank Safety Delay Override off / wait for Output On SRQ
« DO Safety Delay Override off / driver settling delay
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« D1 Safety Delay Override on / driver settling delay
« DX Safety Delay Override on / no driver settling delay
Rules:

«  MOD2 blank isfor compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4707 to standby for each
4707 statement.

e« MOD2 DO isthe recommended mode for procedures used to calibrate manual
DMMS.

« MOD2 D1 isthe recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

e MOD2 DX isfor procedure writers who wish to optimize performanceby
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4707 FSC Execution Sequence

<blank> Set the Safety Delay Override to Off (safety delay active).
Set the 4707 to standby.
Setup the 4707 to the desired state; function, range, etc.
Set the 4707 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4707 to the desired state; function, range, etc.
Set the 4707 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4707 to the desired state; function, range, etc.
Set the 4707 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).

Setup the 4707 to the desired state; function, range, etc.
Set the 4707 to operate.
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Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 <blank>, DO, & D1

DC Voltage, DC Current, & Resistance wait 1 second
AC Voltage & AC Current:

frequency <= 33Hz wait 10 seconds
frequency <= 330Hz wait 3 seconds
otherwise wait 1 second

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description

The 4708 FSC controls the following functions of the Datron 4708 Multifunction
Cadlibrator:

e DC Voltage with Option 10 installed

* AC Voltage with Option 20 installed

e DC Current with Option 30 and Option 10 installed

*  AC Current with Option 30 and Option 20 installed

» Resistance with Option 30 and Option 10 or 20 installed

*  DC Current from the 4600 Transconductance Amplifier

e AC Current from the 4600 Transconductance Amplifier

The M4708 FSC is used for controlling the following:

* Range Locking
o Safety Delay Override
e Driver Settling Delay

Note

The 4708 FSC can also be used to control a 4808. The accuracy file
corresponding to the instrument that is actually configured is used at
run time.
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Instrument FSC

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage * -1100 V to 1100 V
AC Voltage ? 90 uV to 19.99999 V 10 Hzto 1 MHz
90 pV to 100.0000 V 10 Hz to 200 kHz
90 pV to 750 V 10 Hz to 100 kHz
90 pV to 1100 V 10 Hz to 33 kHz
DC Current -1.99999 A to 1.99999 A *°
11 Ato 11 A BC
AC Current 9 pA to 1.99999 A *° 10 Hz to 5 kHz
100 mAto 11 A *** 10 Hz to 20 kHz BC

Resistance or
Conductance °

10 Q to 100 MQ, 100 mS to 10
nS (in decade steps)

1. Requires Option 10, DC Voltage

2. Requires Option 20, AC Voltage

3. Requires Option 30, Ohms and Current

4. Requires 4600 Transconductance Amplifier

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL

Thisfield specifies one of the following.
e Voltage (DC or RMS) entered as [numeric][prefix]V
»  Current entered as [numeric][prefix]A.

* Resistance entered as [numeric][prefix]Z.

» Conductance entered as [numeric][prefix]Y .
»  Frequency entered as [numeric][prefix]H.

* Reset entered as*.
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Rules:;

*  Whenthe NOMINAL field specifies frequency or period, the MODL field
must specify voltage or current.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
* Voltage (RMS) entered as [numeric][prefix]V
e Current entered as [numeric][prefix]A.
»  Freguency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

« TheMODL1 field may specify frequency or period only when the NOMINAL field
specifies voltage or current.

« TheMODL1 field may specify voltage or current only when the NOMINAL field
specifies frequency or period.

«  TheMODL1 field must be blank when the NOMINAL field specifies resistance or
conductance.

MODZ2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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MOD3
Thisfield specifies one of the following:
« BC use 4600 for current boost
e blank no boost or not applicable
Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
e AW  4-wire
Rules:

* 2W isautomatically entered in the CON field when no CON field codeis
entered.

* The CON field may specify 4W only for resistance, conductance, and DC
Voltage and AC Voltage >= 200 mV.
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Instrument FSC

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP

=
o

© © 00 NTOrO®NREPR

001
002
001
001
001
001
001
001
001
001
002
003

.001

FSC RANGE NOM NAL

4708
4708
4708
4708
4708
4708
4708
4708
4708
4708
4708
4708
4708

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220V
1100V
- 22uA
1. 999A
1%

A

1. 999A
20nV
20nV
10z

TCOLERANCE MODL

1U 1/
1u
10%
1u
10%
1% 1/
0.1U
5%

0. 5%
5%

50H
1kH

1kH
50H
1kH
1kH

500H

1kH

MID2 3 4 QN

2W
2W
2W
4w
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4708 FSC is used for range locking, safety delay override, and driver
settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.
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Range Selection Value Locked Range
0 uV to 100 pv 100 uv DC, 1 mV AC
>100 uvVto 1 mv 1mv
>1mVtol1l0 mV 10 mVv
> 10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV oV
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 pA to 100 pA 100 pA
>100 pJAto 1 mA 1 mA
>1 mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qto10Q 10Q
>10Qto 100 Q 100 Q
>100 Qto1kQ 1kQ
>1kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQ to 10 MQ 10 MQ

> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MOD2
Thisfield controls the safety delay override and settling delay.
e blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay

« D1 Safety Delay Override on / driver settling delay

« DX Safety Delay Override on / no driver settling delay
Rules:
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MOD2 blank is for compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4708 to standby for each
4708 statement.

MOD2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4708 FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4708 to standby.

Setup the 4708 to the desired state; function, range, etc.
Set the 4708 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4708 to the desired state; function, range, etc.
Set the 4708 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4708 to the desired state; function, range, etc.
Set the 4708 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).
Setup the 4708 to the desired state; function, range, etc.
Set the 4708 to operate.

Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance  wait 1 second
AC Voltage & AC Current:
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frequency <= 33Hz
frequency <= 330Hz
otherwise

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description

The 4800 FSC controls the following functions of the Datron 4800 Multifunction
Cadlibrator:

DC Voltage with Option 10 installed

AC Voltage with Option 20 installed

DC Current with Option 40 and Option 10 installed

AC Current with Option 40 and Option 20 installed
Resistance with Option 50 and Option 10 or 20 installed

DC Current from the 4600 Transconductance Amplifier (Option 60 with
Option 40 and Option 10 installed in 4800)

AC Current from the 4600 Transconductance Amplifier (Option 60 with
Option 40 and Option 20 installed in 4800)

Wideband AC Voltage with Option 70 installed

Note

The 4800 FSC can also be used to control a 4800A, 4707, 4708, or
4808. The accuracy file corresponding to the instrument that is actually
configured is used at run time.

The M4800 FSC is used for controlling the following:

Range Locking
Safety Delay Override
Driver Settling Delay
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Functional Capability

Function Amplitude Frequency MOD3

DC Voltage | -199.99999 V to 199.99999 V *
-1100 V to 1100 V **

AC Voltage | 90 uV to 19.99999 V* 10 Hz to 1 MHz
90uV to 199.9999V* 10 Hz to 100 kHz
100 pV to 1100 V*? 10 Hz to 33 kHz
Note

The maximum voltage increases linearly from 199.9999 V at
10 Hzt0 1100 V at 40 Hz.

DC Current -1.99999 A to 1.99999 A ** BC
11 Ato 11 A

AC Current 9 YA to 1.99999 A ** 10 Hz to 5 kHz BC
100 mA to 11 A**® 10 Hz to 20 kHz

Resistance or | 10 Q to 100 MQ, 100 mS to 10
Conductance | nS (in decade steps)

5&1lor2

Wideband 300V to 3.5V 10 Hz to 30 MHz w
ACV’
1. Requires Option 10, DC Voltage
2. Requires Option 20, AC Voltage
3. Requires Option 30, 1000V Range
4. Requires Option 40, Current
5. Requires Option 50, Resistance
6. Requires Option 60, 4600 Transconductance Amplifier
7. Requires Option 70, Wideband ACV
Parameters
RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

4800-2



4800

Instrument FSC

NOMINAL
Thisfield specifies one of the following.
e Voltage (DC or RMS) entered as. [numeric][prefix]V
* Decibels entered as: [numeric][prefix]D
»  Current entered as [numeric][prefix]A.
* Resistance entered as [numeric][prefix]Z.
» Conductance entered as [numeric][prefix]Y .
»  Frequency entered as [numeric][prefix]H.
* Resetentered as*.
Rules:

e Whenthe NOMINAL field specifies frequency or period, the MOD1 field
must specify voltage, decibels, or current.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
* Voltage (RMYS) entered as: [numeric][prefix]V
»  Current entered as [numeric][prefix]A.
»  Frequency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

* TheMOD1 field may specify frequency or period only when the NOMINAL
field specifies voltage, decibels, or current.

» TheMODZ1 field may specify voltage, decibels, or current only when the
NOMINAL field specifies frequency or period.

«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.
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MOD2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
-Z Negative Zero
blank All other amplitudes

Rules:

The MOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.

MOD3

Thisfield specifies one of the following:

« BC use 4600 for current boost

- W use Option 70, Wideband output for AC Voltage
e blank No boost, wideband, or not applicable

Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

« If the amplitude and frequency combination can only be created using Option
70, Wideband AC Voltage, W isinserted automatically in the MOD3 field.

MOD4

4800-4
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Instrument FSC

CON

Thisfield specifies the UUT connection.

2W
4w

Rules:

2W is automatically entered in the CON field when no CON field codeis

entered.

The CON field may not specify 4W when any of the following conditions

exist:

1. DC Current
2. ACCurrent
3. ACor DC Voltage less than 200 mV

2-wire

4-wire

Use of Standard Memory Locations And Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP

-
o

© 000N ORrO®NREPRE

001
002
001
001
001
001
001
001
001
001
002
003
001

FSC RANGE NOM NAL

4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220nv
1100V
- 22uA
1. 999A
nv

A

1. 999A
20nV
20nV
10z

TOLERANCE MCD1

U 1/
U
10%
1u
10%
1% 1/
0.1U
5%

0. 5%
5%

50H
1kH

1kH
50H
1kH
1kH
500H
1kH

MID2 3 4 GON

2W
2W
2W
aw
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4800 FSC is used for control range locking, safety delay override, and
driver settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

M4800-1



M4800

Auxiliary Instrument Setup FSC

TOLERANCE

Range Selection Value

Locked Range

0 pV to 100 pv
>100 uVto 1 mvV
>1mVto 10 mV
> 10 mV to 100 mV
>100mVtolV
>1VtoloV
>10Vto 100V

> 100 V to 1000 V

0 pA to 100 pA
>100 pAto 1 mA
>1mAto 10 mA

> 10 mA to 100 mA
> 100 mAto 1A

0Qto10Q
>10 Q to 100 Q

> 100 Q to 1 kQ

> 1 kQ to 10 kQ

> 10 kQ to 100 kQ
> 100 kQ to 1 MQ
>1 MQ to 10 MQ
> 10 MQ to 100 MQ

Thisfield is not used.

MOD1

Thisfield is not used.

100 uv DC, 1 mV AC
1mv

10 mVvV

100 mV

1vVv

0V

100V

1000 vV

100 pA
1mA
10 mA
100 mA
1A

10Q
100 Q
1kQ

10 kQ
100 kQ
1 MQ
10 MQ
100 MQ

Thisfield controls the safety delay override and settling delay.
Safety Delay Override off / wait for Output On SRQ
Safety Delay Override off / driver settling delay
Safety Delay Override on / driver settling delay
Safety Delay Override on / no driver settling delay

MOD2
* blank
« DO
« D1
« DX
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Rules:;

«  MOD2 blank isfor compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4800 to standby for each
4800 statement.

« MOD2 DO isthe recommended mode for procedures used to calibrate manual
DMMS.

« MOD2 D1 isthe recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

e MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4800 FSC Execution Sequence
<blank> Set the Safety Delay Override to Off (safety delay active).
Set the 4800 to standby

Setup the 4800 to the desired state; function, range, etc.
Set the 4800 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4800 to the desired state; function, range, etc.
Set the 4800 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4800 to the desired state; function, range, etc.
Set the 4800 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).
Setup the 4800 to the desired state; function, range, etc.
Set the 4800 to operate.

Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 <blank>, DO, & D1

DC Voltage, DC Current, & Resistance:  wait 1 second
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AC Voltage & AC Current
frequency <= 33Hz:
frequency <= 330Hz:
otherwise:

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.

M4800-4

wait 10 seconds
wait 3 seconds
wait 1 second



4800A

Instrument FSC

Description

The 4800A FSC controls the following functions of the Datron 4800A
MultifunctionCalibrator:

« DCVoltage

AC Voltage

DC Current

AC Current

Resistance

DC Current from the 4600 Transconductance Amplifier (Option 60)
AC Current from the 4600 Transconductance Amplifier (Option 60)
Wideband AC Voltage with Option 70 installed

The M4800A FSC is used for controlling the following:

Range Locking
Safety Delay Override
Driver Settling Delay

Note

The 4800A FSC can also be used to control a 4707, 4708, or 4808. The
accuracy file corresponding to the instrument that is actually
configured is used at run time.
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Instrument FSC

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -199.99999 V to 199.99999 V
-1100 V to 1100 V
AC Voltage® 90 pV to 19.99999 V 10 Hz to 1 MHz
90 pV to 199.9999 V 10 Hz to 100 kHz
100 pV to 1100 V 10 Hz to 33 kHz
DC Current -1.99999 A to 1.99999 A
-11Ato 11 A BC
AC Current 9 HA t0 1.99999 A 10 Hz to 5 kHz
100 mAto 11 A 10 Hz to 20 kHz BC
Resistance or 10 Q to 100 MQ, 100 mS to 10 nS (in
Conductance decade steps)
Wideband ACV 300 pV to 3.5 V2 10 Hz to 30 MHz W
1. Requires Option 60, 4600 Transconductance Amplifier
2. Requires Option 70, Wideband ACV
3. The maximum voltage increases linearly from 199.9999 V at 10 Hz to 1100 V at 40 Hz.

Parameters
RANGE

This field specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.
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NOMINAL
Thisfield specifies one of the following.
* Voltage (DC or RMS) entered as:[numeric][prefix]V
*  Current entered as [numeric][prefix]A.
» Resistance entered as [numeric][prefix]Z.
» Conductance entered as [numeric][prefix]Y .
»  Frequency entered as [numeric][prefix]H.
* Resetenteredas*.
Rules:

*  Whenthe NOMINAL field specifies frequency or period, the MOD field
must specify voltage, decibels, or current.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
* Voltage (RMYS) entered as: [numeric][prefix] V
» Decibels entered as: [numeric][prefix]D
»  Current entered as [numeric][prefix]A.
»  Frequency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

* TheMODZ1 field may specify frequency or period only when the NOMINAL field
specifies voltage, decibels, or current.

* TheMOD1 field may specify voltage, decibels, or current only when the NOMINAL
field specifies frequency or period.

TheMODL1 field must be blank when the NOMINAL field specifies resistance or
conductance.
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MOD2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.

MOD3
Thisfield specifies one of the following:
« BC use 4600 for current boost
- W use Option 70, Wideband output for AC Voltage
e blank No boost, wideband, or not applicable
Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

« If the amplitude and frequency combination can only be created using Option
70, Wideband AC Voltage, W isinserted automatically in the MOD3 field.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".
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CON

Thisfield specifies the UUT connection.

2W  2-wire
AW  4-wire
Rules:

2W is automatically entered in the CON field when no CON field code is entered.
The CON field may not specify 4W when any of the following conditions exist:

1. DC Current
2. AC Current

3. AC or DC Voltage less than 200 mV

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of the

MET/CAL Reference Manual.

Examples

STEP

[ay
o

[uy
[N

© ©© 0N WOWDNPRERE

001
002
001
001
001
001
001
001
001
001
002
003

. 001

. 001

FSC RANGE NOM NAL

4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A
4800A

END

1000
10
200
1000
100
2

A

A

10
10
A

*

1100V
ov
220nv
1100V
- 22uA
1. 999A
nv

A

1. 999A
20nv
20nv
100Z

TOLERANCE MCD1

U 1/
U
10%
1u
10%
1% 1/
0.1U
5%

0. 5%
5%

50H
1kH

1kH
50H
1kH
1kH
500H
1kH

MID2 3 4 GON

2W
2W
2W
aw
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4800A FSC is used for controlling range locking, safety delay override, and

driver settling delay.
Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL

Thisfield specifies the range selection value or areset to autorange.

* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
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Rules:;

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value Locked Range
0 uV to 100 pv 100 uv DC, 1 mV AC
>100 uvVto 1 mv 1mv
>1mVtol1l0 mV 10 mVv
> 10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV oV
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 pA to 100 pA 100 pA
>100 pJAto 1 mA 1 mA
> 1 mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qto10Q 10Q
>10Qto 100 Q 100 Q
>100 Qto 1kQ 1kQ
>1kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQ to 10 MQ 10 MQ

> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MOD2
Thisfield controls the safety delay override and settling delay.
* blank Safety Delay Override off / wait for Output On SRQ
« DO Safety Delay Override off / driver settling delay
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« D1 Safety Delay Override on / driver settling delay
« DX Safety Delay Override on / no driver settling delay
Rules:

«  MOD2 blank isfor compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4800A to standby for each
4800A statement.

e« MOD2 DO isthe recommended mode for procedures used to calibrate manual
DMMS.

« MOD2 D1 isthe recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

e MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4800A FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4800A to standby.

Setup the 4800A to the desired state; function, range, etc.
Set the 4800A to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4800A to the desired state; function, range, etc.
Set the 4800A to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4800A to the desired state; function, range, etc.
Set the 4800A to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).

Setup the 4800A to the desired state; function, range, etc.
Set the 4800A to operate.
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Caution
When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is

responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance: wait 1 second
AC Voltage & AC Current

frequency <= 33Hz: wait 10 seconds
frequency <= 330Hz: wait 3 seconds
otherwise: wait 1 second

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description
The 4805 FSC controls the following functions of the Datron 4805 Multifunction
Cadlibrator:
e DCVoltage
« ACVoltage
e DC Current
e AC Current

* Resistance

e DC Current from the 4600 Transconductance Amplifier (Option 60)
e AC Current from the 4600 Transconductance Amplifier (Option 60)
*  Wideband AC Voltage with Option 70 installed

The M4805 FSC is used for controlling the following:

e Range Locking

» Safety Delay Override

e Driver Settling Delay

Note

The 4805 FSC can be used to control any 4700 series or 4800 series
calibrator. The accuracy file corresponding to the instrument that is
actually configured is used at the time.
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Functional Capability

90 pV to 1100 V

10 Hz to 33 kHz

Function Amplitude Frequency MOD3
DC Voltage -1100 V to 1100 V
AC Voltage 90 uV to 199.9999 V 10 Hz to 100 kHz

Note

The maximum voltage increases linearly from 199.9999 V at 10 Hzto 1100 V at 40 Hz.

DC Current -1.99999 A to 1.99999 A BC
-11Ato 11 A

AC Current 9 A t0 1.99999 A 10 Hz to 5 kHz BC
900 mAto 11 A' 10 Hz to 20 kHz

Resistance or 10 Q to 100 MQ, 100 mS to 10 nS (in

Conductance decade steps)

Wideband ACV? | 300 uVto 3.5V 10 Hz to 30 MHz W

1. Requires Option 60, 4600 Transconductance Amplifier
2. Requires Option 70, Wideband ACV
3. Maximum voltage = 30 x freq - 100

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL

Thisfield specifies one of the following.
e Voltage (DC or RMS) entered as. [numeric][prefix]V
»  Current entered as [numeric][prefix]A.

» Resistance entered as [numeric][prefix]Z.
» Conductance entered as [numeric][prefix]Y .
»  Frequency entered as [numeric][prefix]H.

* Reset entered as*.

Rules:

e Whenthe NOMINAL field specifies frequency or period, the MOD field

must specify voltage, decibels, or current.
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TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
« Voltage (RMS) entered as: [numeric][prefix]V
» Decibels entered as: [numeric][prefix]D
e Current entered as [numeric][prefix]A.
»  Fregquency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

« TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage, decibels, or current.

« TheMODL1 field may specify voltage, decibels, or current only when the
NOMINAL field specifies frequency or period.

«  TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.

MODZ2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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MOD3
Thisfield specifies one of the following:
« BC use 4600 for current boost
- W use Option 70, Wideband output for AC Voltage
* Dblank No boost, wideband, or not applicable
Rules:

» If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

« If the amplitude and frequency combination can only be created using Option
70, Wideband AC Voltage, W isinserted automatically in the MOD3 field.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
e AW  4-wire
Rules:

* 2W isautomatically entered in the CON field when no CON field codeis
entered.

* The CON field may not specify 4W when any of the following conditions
exist:

1. DC Current
2. AC Current
3. ACor DC Voltage less than 200 mV

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Examples

STEP

-
o

© 000N ORr®O®NREPRE

001
002
001
001
001
001
001
001
001
001
002
003
001

FSC
4805
4805
4805
4805
4805
4805
4805
4805
4805
4805
4805
4805
4805

RANGE NOM NAL
*
1000 1100V
10 ov
200 220nV
1000 1100V
100 -22uA
2 1. 999A
A nv
A A
1. 999A
10 20nv
10 20nv
A 1kz

TOLERANCE

U 1/
U
10%
3U
10%
1% 1/
0.1U
5%

1%
5%

50H
1kH

1kH
50H
1kH
1kH

500H

1kH

MID2 3 4 CON

2W
2W
2W
aw
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4805 FSC is used for controlling range locking, safety delay override, and
driver settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

*  "*"isautomatically inserted in the NOMINAL field when ablank M4000
statement is entered.

The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value Locked Range
0 uV to 100 pv 100 upv DC, 1 mV AC
>100 pVvVto 1 mvV 1mVv
>1mVto1l0 mV 10 mVv
> 10 mV to 100 mV 100 mV
>100mVtolV 1V
>1VtoloV 0oV
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 pA to 100 pA 100 pA
> 100 pA to 1 mA 1mA
>1mAto 10 mA 10 mA

> 10 mA to 100 mA 100 mA

m4805-1



M4805

Auxiliary Instrument Setup FSC

> 100 mA to 1A 1A
0Qto10Q 10Q
>10 Q to 100 Q 100 Q
> 100 Q to 1 kQ 1kQ
> 1 kQ to 10 kQ 10 kQ
> 10 kQ to 100 kQ 100 kQ
> 100 kQ to 1 MQ 1 MQ
>1 MQ to 10 MQ 10 MQ

> 10 MQ to 100 MQ 100 MQ

TOLERANCE
Thisfield is not used.

MOD1

MOD2

m4805-2

Thisfield is not used.

Thisfield controls the safety delay override and settling delay.

blank Safety Delay Override off / wait for Output On SRQ

« DO Safety Delay Override off / driver settling delay
D1 Safety Delay Override on / driver settling delay

« DX Safety Delay Override on / no driver settling delay
Rules:

MOD2 blank is for compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4805 to standby for each
4805 statement.

MOD2 DO is the recommended maode for procedures used to calibrate manual
DMMS.

MOD2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the |EEE or PORT FSC.

MOD2 4805 FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4805 to standby.



M4805

Auxiliary Instrument Setup FSC

Setup the 4805 to the desired state; function, range, etc.
Set the 4805 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4805 to the desired state; function, range, etc.
Set the 4805 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4805 to the desired state; function, range, etc.
Set the 4805 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).
Setup the 4805 to the desired state; function, range, etc.
Set the 4805 to operate.

Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance: wait 1 second
AC Voltage & AC Current

frequency <= 33Hz: wait 10 seconds
frequency <= 330Hz: wait 3 seconds
otherwise: wait 1 second

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.
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CON
Thisfield is not used.

Examples
See 4000 FSC.
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Instrument FSC

Description

The 4808 FSC controls the following functions of the Datron 4808 Multifunction
Cadlibrator:

DC Voltage with Option 10 installed

AC Voltage with Option 20 installed

DC Current with Option 40 and Option 10 installed

AC Current with Option 40 and Option 20 installed
Resistance with Option 50 and Option 10 or 20 installed

DC Current from the 4600 Transconductance Amplifier (Option 60 with
Option 40 and Option 10 installed in 4808)

AC Current from the 4600 Transconductance Amplifier (Option 60 with
Option 40 and Option 20 installed in 4808)

Wideband AC Voltage with Option 70 installed

The M4808 FSC is used for controlling the following:

Range Locking
Safety Delay Override
Driver Settling Delay

Note

The 4808 FSC can also be used to control a 4708. The accuracy file
corresponding to the instrument that is actually configured is used at
runtime.
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Functional Capability

90 pV to 199.9999 V
90 uV to 750 V
90 uV to 1100 V

10 Hz to 100 kHz
10 Hz to 100 kHz
10 Hz to 33 kHz

Function Amplitude Frequency MOD3
DC Voltage -199.99999 V to 199.99999 V *
-1100 V to 1100 V *°
AC Voltage 90 pV to 19.99999 V 10 Hz to 1 MHz

Note

The maximum voltage increases linearly from 199.9999 V at 10 Hzto 1100 V at 40 Hz
The maximum voltage decreases linearly from 199.999 9 V at 100 kHz to 19.9999 9 V
at 1 MHz.

DC Current

-1.99999 A to 1.99999 A ™
-11At011A™

BC

AC Current

9 YA to 1.99999 A
100 mA to 11 A**®

10 Hz to 5 kHz
10 Hz to 20 kHz

BC

Resistance or
Conductance

10 Q to 100 MQ, 100 mS to 10 nS
(in decade steps) ***°'?

Wideband ACV

300 pvVto 3.5V’

10 Hz to 30 MHz

No akswdhpRE

Requires Option 10, DC Voltage
Requires Option 20, AC Voltage
Requires Option 30, 1000 V Range
Requires Option 40, Current
Requires Option 50, Resistance
Requires Option 60, 4600 Transconductance Amplifier
Requires Option 70, Wideband ACV
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

*  Nomind

Thisfield specifies one of the following:

* Voltage (DC or RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.

» Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix] Y.

»  Freguency entered as [numeric][prefix]H.

* Resetenteredas*.

Rules:

*  Whenthe NOMINAL field specifies frequency or period, the MODL field
must specify voltage, decibels, or current.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1
Thisfield specifies one of the following for AC signals.
« Voltage (RMS) entered as: [numeric][prefix]V
e Decibels entered as: [numeric][prefix]D
e Current entered as [numeric][prefix]A.
»  Fregquency entered as [numeric][prefix]H.
e blank DC or not applicable
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Rules:;

e« TheMODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage, decibels, or current.

« TheMODL1 field may specify voltage, decibels, or current only when the
NOMINAL field specifies frequency or period.

e« TheMODL1 field must be blank when the NOMINAL field specifies resistance
or conductance.

MOD2

Thisfield allows you to specify negative zero for DC Voltage or DC Current.
e Z Negative Zero
e blank All other amplitudes

Rules:

* TheMOD2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.

MOD3
Thisfield specifies one of the following:
« BC use 4600 for current boost
- W use Option 70, Wideband output for AC Voltage
e blank No boost, wideband, or not applicable
Rules:

« If the current can be created only by the Boost Amplifier, BC isinserted
automatically.

« If the amplitude and frequency combination can only be created using Option
70, Wideband AC Voltage, W isinserted automatically in the MOD3 field.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs'.
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CON

Thisfield specifies the UUT connection.

2W
4w

Rules:

2W is automatically entered in the CON field when no CON field codeis

entered.

The CON field may not specify 4W when any of the following conditions

exist:

1. DC Current
2. AC Current

3. ACor DC Voltage less than 200 mV

2-wire

4-wire

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP

-
o

© ©© 0N WOWDNPRERE

001
002
001
001
001
001
001
001
001
001
002
003
001

FSC
4808
4808
4808
4808
4808
4808
4808
4808
4808
4808
4808
4808
4808

RANGE NOM NAL
*
1000 1100V
10 ov
200 220nV
1000 1100V
100 -22uA
2 1. 999A
A nv
A A
1. 999A
10 20nv
10 20nv
A 10kz

TOLERANCE MCDL

U 1/
U
10%
1u
10%
1% 1/
0.1U
5%

0. 5%
5%

50H
1kH

1kH
50H
1kH
1kH
500H
1kH

MID2 3 4 CON

2W
2W
2W
aw
2W
2W
2W
2W

4w
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Auxiliary Instrument Setup FSC

Description

The M4808 FSC is used for range locking, safety delay override, and driver
settling delay.

Parameters

RANGE
Thisfield specifies one of the following:
e RNGLK Rangelock
e blank Field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
* Range selection value entered as numeric[prefix]V, A, or Z
* Reset (autorange) entered as"*"
Rules:

o "*"jsautomatically inserted in the NOMINAL field when a blank M4000
statement is entered.

«  The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.
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TOLERANCE

Range Selection Value

0 pV to 100 pv
>100 uVto 1 mvV
>1mVto 10 mV
> 10 mV to 100 mV
>100mVtolV
>1VtoloV
>10Vto 100V

> 100 V to 1000 V

0 pA to 100 pA
>100 pAto 1 mA
>1mAto 10 mA

> 10 mA to 100 mA
> 100 mAto 1A

0Qto10Q
>10 Q to 100 Q

> 100 Q to 1 kQ

> 1 kQ to 10 kQ

> 10 kQ to 100 kQ
> 100 kQ to 1 MQ
>1 MQ to 10 MQ
> 10 MQ to 100 MQ

Thisfield is not used.

MOD1

Thisfield is not used.

Locked Range
100 pv DC, 1 mV AC, 10 mV WB
1mVv, 10 mV WB
10 mVv
100 mVvV
1V
10V
100V
1000 V

100 pA
1mA
10 mA
100 mA
1A

10Q
100 Q
1kQ

10 kQ
100 kQ
1 MQ
10 MQ
100 MQ

Thisfield controls the safety delay override and settling delay.
Safety Delay Override off / wait for Output On SRQ
Safety Delay Override off / driver settling delay
Safety Delay Override on / driver settling delay
Safety Delay Override on / no driver settling delay

MOD2
* blank
« DO
« D1
« DX
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Rules:;

«  MOD2 blank isfor compatibility with MET/CAL 6.10, 6.11, and 6.11A.
These versions of MET/CAL used the Output On SRQ to determine when the
output was present. Thisrequired first setting the 4808 to standby for each
4808 statement.

« MOD2 DO isthe recommended mode for procedures used to calibrate manual
DMMS. MOD2 D1 is the recommended mode for procedures used to
calibrate remote controlled DMMs (i.e. closed-loop procedures).

e MOD2 DX isfor procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.

MOD2 4808 FSC Execution Sequence
blank Set the Safety Delay Override to Off (safety delay active).
Set the 4808 to standby.

Setup the 4808 to the desired state; function, range, etc.
Set the 4808 to operate and wait for the Output On SRQ.
Wait an additional delay as defined below.

DO Set the Safety Delay Override to Off (safety delay active).
Setup the 4808 to the desired state; function, range, etc.
Set the 4808 to operate.
If DCV or ACV > 110V wait 3 seconds.
Wait an additional delay as defined below.

D1 Set the Safety Delay Override to On (safety delay inactive).
Setup the 4808 to the desired state; function, range, etc.
Set the 4808 to operate.
Wait an additional delay as defined below.

DX Set the Safety Delay Override to On (safety delay inactive).

Setup the 4808 to the desired state; function, range, etc.
Set the 4808 to operate.
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Caution

When MOD?2 is set to DX, the FSC does not perform ANY
settling delay. Therefore when MOD2 DX is used in a
closed-loop procedure, the procedure writer is
responsible for implementing any required settling delay
using the IEEE or PORT FSC.

Additional Settling Delay
MOD?2 blank, DO, & D1

DC Voltage, DC Current, & Resistance: wait 1 second
AC Voltage & AC Current
frequency <= 33Hz: wait 10 seconds
frequency <= 330Hz: wait 3 seconds
otherwise: wait 1 second

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 4808 FSC.
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Instrument FSC

Description

The 4950 FSC programs the Datron 4950 Multifunction Transfer Standard to
measure DC voltage, AC voltage, DC current, AC current, resistance and

frequency.

Functional Capability

BANDS ON (MOD2 = blank)

Function Range Band Amplitude Frequency

DC Voltage | 100 mV 0% -15mVto +15 mV
100 mV 100% +85 mV to +115 mV
100 mV 100% -115 mV to -85 mV
1V 0% -0.1Vto+0.1V
1V 100% +09Vio+1.1V
1V 100% -11Vto-09V
v 0% -l1Vto+1V
v 100% +9Vito+11V
oV 190% -11Vto-9V
100 V 0% -10Vto+10V
100 V 100% +90 V to +110 V
100 V 100% -110Vto-90 V
1000 V 0% -100 V to +100 V
1000 V 100% +900 V to +1100 V
1000 V 100% -1100 V to -900 V
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4950-2

AC Voltage

1mv 100% 0.85 mVto 1.15 mV 9Hzto 11 Hz

1mv 100% 0.85 mVto 1.15 mV 18 Hz to 22 Hz
1mv 100% 0.85 mVto 1.15 mV 27 Hzto 33 Hz
1mv 100% 0.85 mVto 1.15 mV 36 Hz to 44 Hz
1mv 100% 0.85 mVto 1.15 mV 46.25 Hz t0 63.75 Hz
1mv 100% 0.85 mVto 1.15 mV 270 Hz to 440 Hz
1mv 100% 0.85 mVto 1.15 mV 0.9 kHz to 1.1 kHz
1mv 100% 0.85 mVto 1.15 mV 18 kHz to 22 kHz
1mv 100% 0.85 mVto 1.15 mV 27 kHz to 33 kHz
1mv 100% 0.85 mVto 1.15 mV 45 kHz to 55 kHz
1mv 100% 0.85 mVto 1.15 mV 90 kHz to 110 kHz
1mv 100% 0.85 mVto 1.15 mV 270 kHz to 330 kHz
1mv 100% 0.85 mVto 1.15 mV 450 kHz to 550 kHz
1mv 100% 0.85 mVto 1.15 mV 0.9 MHz to 1.1 MHz
10 mv 100% 8.5mVto11.5mV 9Hzto 11 Hz

10 mv 100% 8.5mVto11.5mV 18 Hz to 22 Hz

10 mv 100% 8.5mVto11.5mV 27 Hzto 33 Hz

10 mv 100% 8.5mVto11.5mV 36 Hz to 44 Hz

10 mv 100% 8.5mVto11.5mV 46.25 Hz t0 63.75 Hz
10 mv 100% 8.5mVto 11.5 mV 270 Hz to 440 Hz
10 mv 100% 8.5mVto11.5mV 0.9 kHz to 1.1 kHz
10 mv 100% 8.5mVto 11.5 mV 18 kHz to 22 kHz
10 mv 100% 8.5mVto 11.5 mV 27 kHz to 33 kHz
10 mv 100% 8.5mVto 11.5 mV 45 kHz to 55 kHz
10 mv 100% 8.5mVto 11.5 mV 90 kHz to 110 kHz
10 mv 100% 8.5mVto 11.5 mV 270 kHz to 330 kHz
10 mv 100% 8.5mVto 11.5 mV 450 kHz to 550 kHz
10 mv 100% 8.5mVto11.5mV 0.9 MHz to 1.1 MHz
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100 mVv 100% 85 mVto 115 mV 9 Hzto 11 Hz

100 mVv 100% 85 mVto 115 mV 18 Hz to 22 Hz

100 mVv 100% 85 mVto 115 mV 27 Hzto 33 Hz

100 mVv 100% 85 mVto 115 mV 36 Hz to 44 Hz

100 mVv 100% 85 mVto 115 mV 46.25 Hz to 63.75 Hz
100 mVv 100% 85 mVto 115 mV 270 Hz to 440 Hz
100 mVv 100% 85 mVto 115 mV 0.9 kHz to 1.1 kHz
100 mVv 100% 85 mVto 115 mV 18 kHz to 22 kHz
100 mVv 100% 85 mVto 115 mV 27 kHz to 33 kHz
100 mVv 100% 85 mVto 115 mV 45 kHz to 55 kHz
100 mVv 100% 85 mVto 115 mV 90 kHz to 110 kHz
100 mVv 100% 85 mVto 115 mV 270 kHz to 330 kHz
100 mVv 100% 85 mVto 115 mV 450 kHz to 550 kHz
100 mVv 100% 85 mVto 115 mV 0.9 MHz to 1.1 MHz
1v 100% 09VtollmVv 9Hzto1l1l Hz

1v 100% 09VtollmVv 18 Hz to 22 Hz

1v 100% 09VtollmVv 27 Hzto 33 Hz

1v 100% 09VtollmVv 36 Hz to 44 Hz

1v 100% 09VtollmVv 46.25 Hz t0 63.75 Hz
1v 100% 09VtollmVv 270 Hz to 440 Hz
1v 100% 09VtollmVv 0.9 kHz to 1.1 kHz
1v 100% 09VtollmVv 18 kHz to 22 kHz
1v 100% 09VtollmVv 27 kHz to 33 kHz
1v 100% 09VtollmVv 45 kHz to 55 kHz
1v 100% 09VtollmVv 90 kHz to 110 kHz
1v 100% 09VtollmVv 270 kHz to 330 kHz
1v 100% 09VtollmVv 450 kHz to 550 kHz
1v 100% 9VtollV 0.9 MHz to 1.1 MHz
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oV 100% 9VtollV 9Hzto 11 Hz

oV 100% 9VtollV 18 Hz to 22 Hz
oV 100% 9VtollV 27 Hzto 33 Hz
oV 100% 9VtollV 36 Hz to 44 Hz
oV 100% 9VtollV 46.25 Hz t0 63.75 Hz
oV 100% 9VtollV 270 Hz to 440 Hz
oV 100% 9VtollV 0.9 kHz to 1.1 kHz
oV 100% 9VtollV 18 kHz to 22 kHz
oV 100% 9VtollV 27 kHz to 33 kHz
oV 100% 9VtollV 45 kHz to 55 kHz
oV 100% 9VtollV 90 kHz to 110 kHz
oV 100% 9VtollV 270 kHz to 330 kHz
oV 100% 9VtollV 450 kHz to 550 kHz
oV 100% 9VtollV 0.9 MHz to 1.1 MHz
oV 190% 18Vto 195V 0.9 kHz to 1.1 kHz
100 V 100% 90 Vto 110V 9Hzto 11 Hz

100 vV 100% 90 Vto 110V 18 Hz to 22 Hz

100 V 100% 90 Vto 110V 27 Hzto 33 Hz

100 V 100% 90 Vto 110V 36 Hz to 44 Hz

100 V 100% 90 Vto 110V 46.25 Hz t0 63.75 Hz
100 V 100% 90 Vto 110V 270 Hz to 440 Hz
100 V 100% 90 Vto 110V 0.9 kHz to 1.1 kHz
100 V 100% 90 Vto 110V 18 kHz to 22 kHz
100 V 100% 90 Vto 110V 27 kHz to 33 kHz
100 V 100% 90 Vto 110V 45 kHz to 55 kHz
100 V 100% 90 Vto 110V 90 kHz to 110 kHz
100 V 100% 90 Vto 110V 180 kHz to 220 kHz
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1000 V 70% 600 V to 800 V 45 kHz to 55 kHz

1000 V 70% 600 V to 800 V 90 kHz to 110 kHz

1000 V 100% 900 V to 1100 V 9 Hzto 11 Hz

1000 V 100% 900 V to 1100 V 18 Hz to 22 Hz

1000 V 100% 900 V to 1100 V 27 Hz to 33 Hz

1000 V 100% 900 V to 1100 V 36 Hz to 44 Hz

1000 V 100% 900 V to 1100 V 46.25 Hz to 63.75 Hz

1000 V 100% 900 V to 1100 V 270 Hz to 440 Hz

1000 V 100% 900 V to 1100 V 0.9 kHz to 1.1 kHz

1000 V 100% 900 V to 1100 V 18 kHz to 22 kHz

1000 V 100% 900 V to 1100 V 27 kHz to 33 kHz
DC Current | 100 pa 0% -10.pA to +10 pA

100 pA 100% | +90 pA to +110 pA

100 pA 100% | -110 pA to -90 A

1 mA 0% -0.1 mAto +0.1 mA

1 mA 100% +0.9 mAto +1.1 mA

1 mA 100% -1.1 mAto -0.9 mA

10 mA 0% -1 mAto +1 mA

10 mA 100% +9 mA to +11 mA

10 mA 100% -11 mAto -9 mA

100 mA 0% -10 mA to +10 mA

100 mA 100% +90 mA to +110 mA

100 mA 100% -110 mA to -90 mA

1A 0% -0.1Ato+0.1 A

1A 100% +0.9Ato+1.1A
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1A 100% ‘ -1.1Ato-09A
10 A' 0% -1Ato+1 A
10 A 100% +9Ato+11A
10 A 100% -11At0-9A

AC Current | 100 pA 100% 90 pA to 110 pA 9 Hzto 11 Hz
100 pA 100% 90 pA to 110 pA 18 Hz to 22 Hz
100 pA 100% 90 pA to 110 pA 27 Hz to 33 Hz
100 pA 100% 90 pA to 110 pA 36 Hz to 44 Hz
100 pA 100% 90 pA to 110 pA 46.25 Hz t0 63.75 Hz
100 pA 100% 90 pA to 110 pA 270 Hz to 440 Hz
100 pA 100% 90 pA to 110 pA 0.9 kHzto 1.1 kHz
100 pA 100% 90 pA to 110 pA 4.5 kHz to 5.5 kHz
100 pA 100% 90 pA to 110 pA 9 kHz to 11 kHz
100 pA 100% 90 pA to 110 pA 18 kHz to 22 kHz
100 pA 100% 90 pA to 110 pA 27 kHz to 33 kHz
1 mA 100% 0.9 mAto 1.1 mA 9Hzto 11l Hz
1 mA 100% 0.9mAto 1.1 mA 18 Hz to 22 Hz
1 mA 100% 0.9mAto 1.1 mA 27 Hz to 33 Hz
1 mA 100% 0.9mAto 1.1 mA 36 Hz to 44 Hz
1 mA 100% 0.9mAto 1.1 mA 46.25 Hz to 63.75 Hz
1 mA 100% 0.9mAto 1.1 mA 270 Hz to 440 Hz
1 mA 100% 0.9mAto 1.1 mA 0.9 kHzto 1.1 kHz
1 mA 100% 0.9mAto 1.1 mA 4.5 kHz to 5.5 kHz
1 mA 100% 0.9 mAto 1.1 mA 9 kHz to 11 kHz
1 mA 100% 0.9mAto 1.1 mA 18 kHz to 22 kHz
1 mA 100% 0.9mAto 1.1 mA 27 kHz to 33 kHz
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10 mA 100% 9 mA to 11 mA 9 Hzto 11 Hz

10 mA 100% 9 mAto 11 mA 18 Hz to 22 Hz

10 mA 100% 9 mAto 11 mA 27 Hz to 33 Hz

10 mA 100% 9 mAto 11 mA 36 Hz to 44 Hz

10 mA 100% 9 mAto 11 mA 46.25 Hz to 63.75 Hz
10 mA 100% 9 mAto 11 mA 270 Hz to 440 Hz

10 mA 100% 9 mAto 11 mA 0.9 kHzto 1.1 kHz
10 mA 100% 9 mAto 11 mA 4.5 kHz to 5.5 kHz
10 mA 100% 9 mA to 11 mA 9 kHz to 11 kHz

10 mA 100% 9 mAto 11 mA 18 kHz to 22 kHz

10 mA 100% 9 mAto 11 mA 27 kHz to 33 kHz
100 mA 100% 90 mA to 110 mA 9 Hzto 11 Hz

100 mA 100% 90 mA to 110 mA 18 Hz to 22 Hz

100 mA 100% 90 mA to 110 mA 27 Hz to 33 Hz

100 mA 100% 90 mA to 110 mA 36 Hz to 44 Hz

100 mA 100% 90 mA to 110 mA 46.25 Hz to 63.75 Hz
100 mA 100% 90 mA to 110 mA 270 Hz to 440 Hz
100 mA 100% 90 mA to 110 mA 0.9 kHz to 1.1 kHz
100 mA 100% 90 mA to 110 mA 4.5 kHz to 5.5 kHz
100 mA 100% 90 mA to 110 mA 9 kHz to 11 kHz

100 mA 100% 90 mA to 110 mA 18 kHz to 22 kHz
100 mA 100% 90 mA to 110 mA 27 kHz to 33 kHz
1A 100% 09Atol1A 9 Hzto 11 Hz

1A 100% 09Atol1A 18 Hz to 22 Hz

1A 100% 09Atol1A 27 Hz to 33 Hz

1A 100% 09Atol1A 36 Hz to 44 Hz

1A 100% 09Atol1A 46.25 Hz t0 63.75 Hz
1A 100% 09Atol1A 270 Hz to 440 Hz
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1A 100% 09Atol1A 0.9 kHzto 1.1 kHz

1A 100% 09Atol1A 4.5 kHz to 5.5 kHz

1A 100% 09Atol1A 9 kHz to 11 kHz

1A 100% 09Atol1A 18 kHz to 22 kHz

1A 100% 09Atol1A 27 kHz to 33 kHz

10 A 100% 9Ato11A 9 Hzto 11 Hz

10 A 100% 9Ato11A 18 Hz to 22 Hz

10 A 100% 9At011A 27 Hz to 33 Hz

10 A 100% 9Ato11A 36 Hz to 44 Hz

10 A 100% 9Ato11A 46.25 Hz to 63.75 Hz

10 A 100% 9Ato11A 270 Hz to 440 Hz

10 A 100% 9Ato11A 0.9 kHzto 1.1 kHz

10 A 100% 9At011A 4.5 kHz to 5.5 kHz

10 A 100% 9Ato11A 9 kHz to 11 kHz

10 A 100% 9Ato11A 18 kHz to 22 kHz
Resistance | 10 Q 0% 0Qtol1Q

10 Q 10% 0Qto2 Q

10 Q 30% 2Qto4 Q

10 Q 100% 9Qto11Q

10 Q 190% 18Q1t019.5Q

100 Q 0% 0Qto10Q

100 Q 30% 20Qt0 40 Q

100 Q 100% 90 Qto 110 Q

100 Q 190% 180 Q10195 Q

1kQ 0% 0k Qto0.1kQ

1kQ 30% 0.2kQt00.4kQ
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1 kQ 100% 0.9kQ to 1.1 kQ
1kQ 190% 1.8 kQ to 1.95 kQ
10 kQ 0% 0kQto1kQ

10 kQ 30% 2kQ to 4 kQ

10 kQ 100% 9k Qto11kQ

10 kQ 190% 18 kQ to 19.5 kQ
100 kQ 0% 0 kQ to 10 kQ
100 kQ 30% 20kQto 40k Q
100 kQ 100% 90 kQ to 110 kQ
100 kQ 190% 180 kQ to 195 kQ
1 MQ 0% 0 MQ to 0.1 MQ

1 MQ 30% 0.2 MQ to 0.4 MQ
1 MQ 100% 0.9 MQ to 1.1 MQ
1 MQ 190% 1.8 MQ to 1.95 MQ
10 MQ 0% 0 MQ to 1 MQ

10 MQ 30% 2 MQ to 4 MQ

10 MQ 100% 9 MQ to 11 MQ
10 MQ 190% 18 MQ to 19.5 MQ
100 MQ 0% 0 MQ to 10 MQ
100 MQ 30% 20 MQ to 40 MQ
100 MQ 100% 90 MQ to 110 MQ
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BANDS OFF (MOD2 ="0")

Function Amplitude Frequency
DC Voltage -1100 V to 1100 V
AC Voltage 0.85 mV to 19.99999 V 9 Hzto 1.1 MHz
20 V10 199.9999 V 9 Hz to 220 kHz
200 V to 800 V 9 Hz to 110 kHz
>800 V to 1100 V 9 Hz to 33 kHz
Resistance 0 Q to 199.999999 MQ
DC Current -1.999999 A to 1.999999 A
-19.99999 A to 19.99999 A’
AC Current 90 pA t0 1.999999 A 10 Hz to 33 kHz
2 At0 19.99999 A’ 10 Hz to 22 kHz
Frequency 9 Hzto 1.1 MHz 0.85 mV to 19.99999 V
9 Hz to 220 kHz 20 V 10 199.9999 V
9 Hz to 110 kHz 200 V to 800 V
9 Hz to 33 kHz >800 V to 1100 V
10 Hz to 33 kHz 90 pA to 1.999999 A
10 Hz to 22 kHz' 2At011A
1. Requires 4953 AC/DC Shunt

Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
* Voltage (DC or RMS) entered as [numeric][prefix]V.
e Current entered as [numeric][prefix] A.
» Resistance entered as [numeric][prefix]Z.
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»  Freguency entered as [numeric][prefix]H.
* Resetentered as*.
Rules:

«  The NOMINAL field may specify frequency only when the MODL field
specifies voltage or current.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs'.

MOD1

Thisfield specifies frequency or amplitude for AC voltage or AC current
measurements.

»  Freguency entered ag[ numeric][prefix]H.
e Voltage entered as [numeric][prefix]V.

e Current entered as [numeric][prefix]A.

e blank not applicable

Rules:

«  TheMODL1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

«  TheMODL1 field must specify voltage or current when the NOMINAL field
specifies frequency.

«  TheMODL1 field must be blank when the NOMINAL field specifies
resistance.

MOD2
This field specifies one the band limits mode:
* blank Bands On
« O Override (Bands Off)

MOD3

Thisfield specifies the accuracy mode for the instrument.
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e blank High accuracy
 F Low accuracy
« ZR Perform input zero

Note

MOD3 does not effect the measurement accuracy of a frequency
measurement. Therefore, if MOD3 isleft blank for frequency,
measurement execution time will be increased with no increasein
accuracy.

Rules:
» TheMOD3 field may specify ZR only under the following conditions:

1. TheNomina valueis zero or MEM is zero when the Nominal field does
not contain avalue,

and
2. TheMOD1 field is blank (DC volts, DC amps, or ohms).

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
e AW 4-wire
Rules:
* The CON may specify 2W only for either for the following conditions:
1. DCVoltage, DC Current, AC Current, and Resistance measurement,
or
2. AC voltage and Frequency measurement when
a) the M4950 Nominal field locksthe1V or 10V range and
b) theM4950 MODL1 field is 300 kHz, 500 kHz, or 1 MHz.

* The CON may specify 4W only for AC Voltage, Freguency, or Resistance
measurement.
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Using the Datron 4950

In most respects the Datron 4950 functions like any other supported system
instrument. However, since the 4950 is designed to internally take a sequence of
measurements and return to the user the mean of the measurements and the
standard error, MET/CAL handles the 4950 as a special case. When the number
of measurements (NMEAYS) is set to 1, and when the 4950 isin amode in which
the sample size is greater than 1, MET/CAL uses the standard error calculated by
the 4950 as the basis for the determination of the standard deviation.

Thecaculationis:

Standard Deviation = Standard Error * (N ~ 0.5)
where N isthe sample size.

Note that this operation is different from the normal operation when NMEAS is 1.
Normally, when NMEAS is 1, no standard deviation is determined, which causes
S1 to be zero, which in turn causes U2 to be based only on the UUT’s resol ution.

It remains possible, even with the Datron 4950, for the procedure writer to
override the default calculation. For example, if the procedure includesaVSET
statement which directly specifiesthe value of S1, MET/CAL will no longer use
the Standard Error calculated by the 4950, even if NMEAS is set to 1 and the
4950 sample size is greater than 1.

Setting NMEAS to any value greater than 1 disables the built-in use of the
standard error calculated by the 4950. For example, suppose NMEASis5 and the
4950 isin high accuracy DCI mode. The sample size is 32, and the 4950
calculates the standard error, but MET/CAL will make no use of the calculated
standard error in the measurement uncertainty calculation. Rather, in this case,
MET/CAL will simply calculate the standard deviation of 5 readings (each of
which isreally based on 32 internal readings).

If the 4950 is used in amode in which the sample sizeis 1 (for example, low
accuracy ACV), the procedure writer should set the number of measurementsto a
value greater than 1 in order to include in the measurement uncertainty calculation
the standard deviation of a sequence of measurements.

For additional information refer to the "Sample Size and Resolution” table on
page 6-17 of the "Wavetek Model 4950 Multifunction Transfer Standard
Instrument User's Handbook™" (December 1998).

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in this manual.
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Examples
STEP FSC RANGE NOM NAL TOLERANCE MOD1 MD2 3 4 QN
1.001 ASK- \
#----- Nunber of Measurenent to average in MET/CAL is set to one because
#----- the 4950 internal nunber of sanples and standard error are used
#o----- for the measurenent uncertainty cal cul ation.
1.002 VSET NVEAS = 1
#----- Est abl i sh reset command for UJT.
1.003 RESET *CLS; *RST; *CPC?[ | 1]
#o----- Perform | nput Zero

4950-14
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MI950 RNGLK 100nV 0%

4950 onv ZR N 2W
ASK- N

MI950 RNGALK 1V 0%

4950 ov ZR N 2W
MI950 RNGLK 10V 0%

4950 ov ZR N 2W
MI950 RNGLK 100V 0%

4950 ov ZR N 2W
MI950 RNGLK 1000V 0%

4950 ov ZR N 2W
ASK+ N

MI950 RNGLK 100uA 0%

4950 OuA ZR N 2W
ASK- N

MI950 RNGALK 1mA 0%

4950 OmA ZR N 2W
MI950 RNGLK 10mA 0%

4950 OmA ZR N 2W
MI950 RNGLK 100mA 0%

4950 OmA ZR N 2W
MI950 RNGLK 1A 0%

4950 OA ZR N 2W
MI950 RNGLK 10A 0%

4950 OA ZR N 2W
ASK+ N

MI950 RNGLK 10Z 0%

4950 0z ZR N 2W
ASK- N

MI950 RNGLK 100Z 0%
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1.034 4950 0z ZR' N 4w
1.035 MI950 RNAK 1kz 0%

1.036 4950 0kz ZR' N 4w
1.037 MI950 RNGLK 10kZ 0%

1.038 4950 0kz ZR' N 4w
1.039 MI950 RNGLK 100kZ 0%

1.040 4950 0kz ZR' N 4w
1.041 MI950 RNGAK 1MZ 0%

1.042 4950 oMz ZR' N 4w
1.043 MI950 RNGLK 10MZ 0%

1.044 4950 oMz ZR' N 4w
1.045 MI950 RNGLK 100MZ 0%

1.046 4950 oMz ZR N 4W
1.047 ASK- R Q P F \
----- DC Vol t age

1.048 D SP Connect the 4950 Input Cable to the 5700A as foll ows:
1.048 D SP [32] 4950 H Lead to 5700A QUTPUT H

1.048 D SP [32] 4950 Lo Lead to 5700A QUTPUT LO

1.048 D SP [32] 4950 I+ Lead to 5700A SENSE H

1.048 D SP [32] 4950 I- Lead to 5700A SENSE LO

1.049 |EEE QUT 0V CPER *CPC?[ | 1]

1.050 MI950 RNGLK 100mV 0%

1.051 4950 220 0.00000mV 7P% 0. 00075U 2W
2.001 |EEE QUT 100nV; CPER, *CPC?[ | ! ]

2.002 MI950 RNGLK 100mV 100%

2.003 4950 220  100.00000mV 7P% 0. 00075U 2W
3.001 |EEE *CLS; *RST; *CPC?[ | 1]

----- AC Vol t age

3.002 | EEE QUT 1V, 10Hz; CPER *CPC?[ | ! ]

3.003 M950 RN\GK 1V 100% 10H

3.004 4950 2.2 1.000000V 550P% 100e- 6U 10H aw
4.001 |EEE QUT 1V, 10kHz; CPER *CPC?[ 1 ! ]

4.002 M950 RNAK 1V 100% 10kH

4.003 4950 2.2 1.000000V 75P% 7e- 6U 10kH aw
5.001 |EEE *CLS; *RST; *CPC?[ | ! ]

----- Resi st ance

5.002 | EEE QUT 0Chm EXTSENSE O\ CPER, *CPC?[ | 1]

5.003 M950 RNGLK 10Z 0%

5.004 4950 O 0. 00000002 0. 0000500U aw
6.001 |EEE QUT 10Chm EXTSENSE O\ CPER *CPC?[ I 1] QUT?[ 1]

6.002 MI950 RNGLK 10Z 100%
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10.

© NN NO

003
001
002
003
001

4950 10

| EEE

MI950 RNGALK
4950 19

| EEE

DC Qurrent

D sP

D sP

D sP

MI950 RNGALK
4950

| EEE

4950 2.2
MI950 RNGALK
4950

| EEE

4950 2.2

| EEE

AC CQurrent
MI950 RNGALK
4950

| EEE

4950 220
MI950 RNGALK
4950

| EEE

4950 220

| EEE

z 0. 000028U
QUT 19Chm EXTSENSE ON GPER *CPC?[ | 1] QUT?[ 1]
10Z 190%

z 0. 000026U

*QLS; *RST; *CPC?[ 1 1]

Connect the 4950 Input cable to the 5700A as foll ows.
[32] 4950 |+ Lead to 5700A QUTPUT H
[32] 4950 I- Lead to 5700A QUTPUT LO

1A 0%
0. 000mA

QUT OmA; CPER *CPC?[ 1 1]

0. 000mA 50P% 0. 010U
1A 100%

1. 000MA

QUT 1mA; CPER *CPC?[ 1!]

1. 000MA 50P% 0. 010U

*QLS; *RST; *CPC?[ 1 1]

100mA 100% 10H
100. 000mA 10H
QUT 100mA, 10Hz; CPER *CPC?[ | 1]

100. 000mA 700P% 5e-6U  10H
100mA 100% 1kH
100. 000nA 1kH
QUT 100mA, 1kHz; CPER *CPC?[ | 1]

100. 000mA 150P% 4e-6U  1kH

*QLS; *RST; *CPC?[ 1 1]

4953 10A Qurrent Shunt
Connect the 4950 Input cable to 4953 Shunt as fol | ows:

D SP

D SP

D SP

D SP

D SP

D SP

D SP

MI950 RNGLK
4950

| EEE

4950 11
MI950 RNGLK

[32] 4950 H Lead to 4953 H
[32] 4950 Lo Lead to 4953 Lo

Connect the 5725A to the 4953 Shunt as fol | ows:
[32] 5725A CURRENT QUTPUT H to 4953 |+
[32] 5725A CURRENT QUTPUT LOto 4953 |-

10A 100%
10. 00000A

QUT 10A; CPER *CPC?[ 1 1]

10. 00000A 340P% 480e- 9U

10A 100% 40H

aw

aw

2W

2W

2w

2w

2w

2w

2w

2w

F N 2w

2w



4950

Instrument FSC

002 4950 10. 0000A 40H F N 2w
.003 |EEE OUT 10A, 40Hz; CPER *CPC?[ 1 1]

.004 4950 11  10. 0000A 400P% 170e- 9U 40H 2w
.001 MI950 RNGK 10A 100% 5kH

.002 4950 10. 0000A 5kH F N 2w
.003 |EEE QUT 10A, 5kHz; CPER *CPC?[ 1]

.004 4950 11  10. 0000A 850P% 380e- 9U 5kH 2w
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Description

The M4950 FSC provides additional functions for the Datron 4950 Multimeter
that are not addressed in the 4950 FSC. These functions include measurement

range, percentage band, and guard.

Parameters

RANGE

Thisfield must be "RNGLK".

Rules:

 "RNGLK" isinserted automatically if no range field code is entered.

NOMINAL

Thisfield specifies the locked range.

» Voltage range selection value entered as: numeric| prefix]V

e Current range selection value entered as. numeric[prefix]A

* Resistance range selection value entered as. numeric[prefix]Z

Rules:
Function M4950 Nominal Locked Range

DC Voltage 10 mV to 100 mV 100 mVv
>100mVto1lV 1V
>1Vtol1l0V 10V
>10 Vto 100 V 100 V
>100 V to 1000 V 1000 V

AC Voltage OmVtolmV 1mv
>1 mV to 10 mV 10 mVv
>10 mV to 100 mV 100 mV
>100 mV to 1V 1V
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Function M4950 Nominal Locked Range
>1VtoloV 10V
>10V to 100V 100 V
>100 to 1000 V 1000 V
DC Current 0 pA to 100 pA 100 pA
>100 yAto 1 mA 1 mA
>1 mAto 10 mA 10 mA
>10 mA to 100 mA 100 mA
>100 mAto1 A 1A
>1 Ato 10 A 10 A
AC Current 0 pA to 100 pA 100 pA
>100 yAto 1 mA 1 mA
>1 mAto 10 mA 10 mA
>10 mA to 100 mA 100 mA
>100 mAto1 A 1A
>1 Ato 10 A 10 A
Resistance 0Qto10Q 10Q
>10Q to 100 Q 100 Q
>100 Q to 1 kQ 1kQ
>1 kQ to 10 kQ 10 kQ
>10 kQ to 100 kQ 100 kQ
>100 kQ to 1 MQ 1MQ
>1 MQ to 10 MQ 10 MQ
>10 MQ to 100 MQ 100 MQ
TOLERANCE

Thisfield specifies the band selection value entered as: 0 %, 10 %, 30 %, 70 %,
100 %, or 190 %. The Tolerance field must be 0 % when the 4950 FSC MOD3
fieldisZR.

Rules:
See MOD1 field.
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MOD1

Thisfield specifies the frequency band center:

* Band selection value entered as: numeric [prefix]|H

Rules:
Function Locked M4950 Tolerance M4950 MOD1
Range
DC Voltage 100 mVv 0%, 100%
1V 0%, 100%
10V 0%, 100%, 190%
100V 0%, 100%
1000 V 0%, 100%
AC Voltage 1mv 100% 10, 20, 30, 40, 55, 300 Hz
1, 10, 20, 30, 50, 100, 300, 500 kHz,
1 MHz
10 mVv 100% 10, 20, 30, 40, 55, 300 Hz
1, 10, 20, 30, 50, 100, 300, 500 kHz,
1 MHz
100 mVv 100% 10, 20, 30, 40, 55, 300 Hz,
1, 10, 20, 30, 50, 100, 300, 500 kHz,
1 MHz
1V 100% 10, 20, 30, 40, 55, 300 Hz
1, 10, 20, 30, 50, 100, 300, 500 kHz,
1 MHz
0V 100% 10, 20, 30, 40, 55, 300 Hz,
1, 10, 20, 30, 50, 100, 300, 500 kHz
1 MHz
10V 190% 1 kHz
100V 100% 10, 20, 30, 40, 55, 300 Hz,
1, 10, 20, 30, 50, 100, 200 kHz
1000 V 70% 50, 100 kHz
1000 V 100% 10, 20, 30, 40, 55, 300 Hz
1, 10, 20, 30 kHz
DC Current 100 pA 0%, 100%
1 mA 0%, 100%
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Function Locked M4950 Tolerance M4950 MOD1
Range
10 mA 0%, 100%
100 mA 0%, 100%
1A 0%, 100%
10 A 0%, 100%
AC Current 100 pA 100% 10, 20, 30, 40, 55, 300 Hz
1, 5, 10, 20, 30 kHz
1 mA 100% 10, 20, 30, 40, 55, 300 Hz
1,5, 10, 20, 30 kHz
10 mA 100% 10, 20, 30, 40, 55, 300 Hz
1,5, 10, 20, 30 kHz
100 mA 100% 10, 20, 30, 40, 55, 300 Hz
1,5, 10, 20, 30 kHz
1A 100% 10, 20, 30, 40, 55, 300 Hz
1, 5, 10, 20, 30 kHz
10 A 100% 10, 20, 30, 40, 55, 300 Hz
1, 5, 10, 20 kHz
Resistance 10Q 0%, 10%, 30%,
100%, 190%
100 Q 0%, 30%, 100%,
190%
1kQ 0%, 30%, 100%,
190%
10 kQ 0%, 30%, 100%,
190%
100 kQ 0%, 30%, 100%,
190%
1MQ 0%, 30%, 100%,
190%
10 MQ 0%, 30%, 100%,
190%

100 MQ 0%, 30%, 100%
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MODZ2
Thisfield is not used.

MODS3
Thisfield is not used.

MOD4

Thisfield is used to specify the guard connection:

G remote guard
blank local guard

CON
Thisfield is not used.

Examples
See 4950 FSC.
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Instrument FSC

Description

The 5001 FSC programs the Tektronix CG 5001 or CG 551AP Calibration
Generator, respectively, to provide the following:

* Voltage to check vertical and horizontal gain.
»  Current to check current probes and amplifiers.
* Edgesto check the transient response of amplifiers and attenuator networks.

* Markers & Slewed Edge to check the timing accuracy of horizontal sweep
rates.

* Comparator Test to check the accuracy of calibrator outputs.

Functional Capability

Function Nominal MOD1

Amplitude Mode:

Voltage 40 mVpp to 80 mVpp® | 10 Hz, 100 Hz, 1 kHz, 10 kHz
100 mVpp to 5 Vpp * DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz
6 Vpp to 10 Vpp ° DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz
12 Vpp to 200 Vpp * DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz

Amplitude Mode: | 1 mApp to 100 mApp DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,

Current 1 MHz

Amplitude Mode:

Edge 20 mVppto 1 Vpp* 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz, 1 MHz
1.2 Vpp to 100 Vpp ? 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz

Amplitude Mode:

Fast Edge 1.1Vpp* 100 Hz, 1 kHz, 10 kHz, 100 kHz

Amplitude Mode:

Comparator 100 mVpp to 100 Vpp DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz

Timing Mode:

Slewed Edge 0.4ns&0.5ns-10ns,
2.5 GHz to 100 MHz *

Timing Mode: 10nsto5s,

Markers 100 MHz to 0.2 Hz*

1. 50 Q Load

2.21 MQ Load

3.50 Q or =1 MQ Load
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL

Thisfield specifies the voltage or current for Amplitude Mode or the period or
frequency for Timing Mode.

Voltage entered as: [ numeric][prefix]Vpp
Current entered as [ numeric][prefix]A.
Period entered as [ numeric][prefix]T.
Frequency entered as [ numeric][prefix]H.
Reset entered as *.

Rules:

Amplitude Mode cardinal values are within the specified range and a decade
value of one of the following factors: 1, 1.2, 1.5, 1.6, 2, 2.5, 3, 4,5, 6, 7, or 8.

The Timing Mode cardinal values are within the specified range and a decade
value of oneof 1, 2, or 5.

The NOMINAL field entries must be within 9.9% of these cardinal values.

For Edge (MOD3 = E) and Fast Edge (MOD3 = FE) modes, the edge polarity
is selected asfollows:

NOMINAL >0 Positive Edge
NOMINAL <0 Negative Edge

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".
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MOD1
Thisfield specifies the frequency for Amplitude Mode.
»  Frequency entered as; numeric[prefix]H.
* blank not applicable
Rules:

The MOD1 field may specify frequency only when the NOMINAL field specifies
voltage or current.

MOD2

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

« -D "/div" is not included

e blank "/div"isincludedif ASK+ D isin effect

Rules:

e TheMOD2 field isautomatically set to -D for a Setup Test.

MOD3

Thisfield specifies the function when Amplitude Mode is specified and the
NOMINAL field units are volts:

e blank Voltage or not applicable

- E Edge

 FE Fast Edge

« CO Comparator

Rules:

TheMOD2 field must be blank when the NOMINAL field units are not volts.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".
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CON
Thisfield specifies the input impedance that should be present at the Unit Under
Test (UUT).
* Dblank 1MQ or greater
e L 50 Q
Rules:
* The CON field must be blank for:
1. Voltage>5Vpp
2. Current
3. Edge>1.1Vpp
4. Slewed Edge (5001 only)
5. Markers
. Thg \C/:ON field may be either L or blank for comparator tests with voltage
<o Vpp.

*  Whenthe CON field isL, the procedure writer must instruct the operator to
select the 50 Q input impedance on the UUT or instruct the operator to use a
50 Q termination at the UUT.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples
STEP FSC RANGE NCM NAL TCLERANCE MIDL MID2 3 4 OON
#o----- Reset -----
1.001 5001 * S
1.002 5001 * S
#o----- Anpl i tude Mbde: Qurrent -----
1.003 5001 100mA 0. 1% 100kH -D
#o----- Anpl i tude Mbde: Voltage -----
2.001 5001 5 40uVpp 1% 10H -D
#o----- Anplitude: Edge -----
3.001 5001 100  20mvpp 1% 1kH -DE L
#o----- Anpl i tude Mbde: Fast Edge -----
4.001 5001 1. 1Vpp 10kH -DFES L
#o----- Ti mng Mde: S ewed Edge -----
4.002 5001 5 2.5CH 1%
#o----- Ti m ng Mde: Markers -----
5.001 5001 10 10 nT 1%
#o----- Anpl i tude Mbde: Conparator Function -----
6.001 5001 10 100mMVpp 1% 1kH a0

5001-4



5011

Instrument FSC

Description

The 5011 FSC programs the Tegam and Tektronix CG 5011 Calibration
Generator, respectively, to provide the following:

* Voltage to check vertical and horizontal gain.

»  Current to check current probes and amplifiers.

* Edgesto check the transient response of amplifiers and attenuator networks.

* Markersto check the timing accuracy of horizontal sweep rates.

» Comparator Test to check the accuracy of calibrator outputs.

Functional Capability

Function

Nominal

MOD1

Amplitude Mode:

Voltage

40 mVpp to 80 mVpp ®
100 mVpp to 5 Vpp *
6 Vpp to 10 Vpp?

12 Vpp to 200 Vpp *

10 Hz, 100 Hz, 1 kHz, 10 kHz

DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz
DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz
DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz

Amplitude Mode:

Current

1 mApp to 100 mApp

DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz,

1 MHz

Amplitude Mode:

Edge

20 mVppto 1 Vpp*

1.2 Vpp to 100 Vpp*?

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

Amplitude Mode:

Fast Edge

1.1Vpp*

100 Hz, 1 kHz, 10 kHz, 100 kHz

Amplitude Mode:

Comparator: 100 mVpp to 100 Vpp DC, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz
Timing Mode: 0.5nsto5s,2 GHzto 0.

Markers 2 Hz'

1. 50 Q Load

2.21 MQ Load

3.50 Q or =1 MQ Load

5011-1



5011

Instrument FSC

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL

Thisfield specifies the voltage or current for Amplitude Mode or the period or
frequency for Timing

MODE

This field specifies the UUT range as described in the section “General Rules for
Instrument Evaluation FSCs”.

Voltage entered asnfimeric][prefix]Vpp
Current entered asimeric][ prefix]A.
Period entered asimeric][prefix]T.
Frequency entered asumeric][ prefix]H.
Reset entered as *.

Rules:

Amplitude Mode cardinal values are within the specified range and a decade
value of one of the following factors: 1, 1.2, 1.5, 1.6, 2, 2.5, 3, 4, 5, 6, 7, or 8.

The Timing Mode cardinal values are within the specified range and a decade
value of one of 1, 2, or 5.

The NOMINAL field entries must be within 9.9% of these cardinal values.

For Edge (MOD3 = E) and Fast Edge (MOD3 = FE) modes, the edge polarity
is selected as follows:

NOMINAL >0 Positive Edge
NOMINAL < 0 Negative Edge

TOLERANCE

This field specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".
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MOD1
Thisfield specifies the frequency for Amplitude Mode.
»  Frequency entered as; numeric[prefix]H.
* blank not applicable
Rules:

*  TheMOD1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

MOD2

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

« D "/div" is not included
e blank "/div'isincludedif ASK+ D isin effect
Rules:

e TheMOD2 field isautomatically set to -D for a Setup Test.

MOD3

Thisfield specifies the function when Amplitude Mode is specified and the
NOMINAL field units are volts:

e blank Voltage or not applicable

- E Edge
 FE Fast Edge

« CO Comparator
Rules:

« TheMOD2 field must be blank when the NOMINAL field units are not volts.
MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".
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CON
Thisfield specifies the input impedance that should be present at the Unit Under
Test (UUT).
e blank 1 MQ or greater
e L 50 Q
Rules:

* The CON field must be blank for:
* Voltage>5V pp

« Current
* FEdge>1.1V pp
e  Markers

* The CON field may be either L or blank for comparator tests with voltage
<5V pp.

*  Whenthe CON field isL, the procedure writer must instruct the operator to
select the 50 Q input impedance on the UUT or instruct the operator to use a
50 Q termination at the UUT.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples

STEP  FSC RANGE NOM NAL TOLERANCE MODL MD2 3 4 QN
#o----- Reset -----

1.001 5011 * S

1.002 5011 * S
#----- Anplitude Mode: Qurrent -----

1.003 5001 100mA 0.1% 100kH -D
#o----- Anpl i tude Mode: Voltage -----

2.001 5011 5 40uVpp 1% 10H -D
#o----- Anplitude: Edge -----

3.001 5011 100 20mvpp 1% 1kH -DE L
#----- Anpl i tude Mbde: Fast Edge -----

4,001 5011 1. 1Vpp 10kH -DFES L
#----- Ti m ng Mde: Markers -----

5.001 5011 10 0.5nT 1%
#----- Anpl i tude Mode: Conparator Function -----

6.001 5011 10 100mvpp 1% 1kH (e 0)
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Description

The M511 FSC provides additional program functions for the Tegam and
Tektronix CG5011 Programmable Calibration Generator, not addressed in the
5011 FSC.

The special functions specified by the M511 FSC will become effectivein the first
5011 FSC that follows the M511 FSC and remain in effect until they are disabled
or changed by another M511 FSC.

To return back to the original settings, use:
STEP FSC RANGE NOMI NAL TOLERANCE MODL MOD2 3 4 CON
2.001 MB11 1T

Parameters

RANGE
Not used.

NOMINAL
Not used.

TOLERANCE
Not used.

MOD1
Not used.

MOD2

The MOD2 specifies that every tenth pulse of the Marker mode isto be
accentuated.

Thisfunction is entered by entering the character 'M’ in the MOD?2 field.
If nothing is entered then the Magnifier is disabled.
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M may be used with 5011 nominal values greater than 1 us or less than
1 MHz.

MOD3
The MOD3 field specifies whether narrow markers should be used for
slow marker repetition rates.

The narrow markers functions are selected by entering the character ‘N’ in this
field.

If nothing is entered, the markers are returned to their normal widths.
N may be used with nominal values between 10 psto 5s.

MOD4

The MODA4 field specifies a 100 ns delay between the trigger and the fast-edge
pulse. This delay is useful for oscilloscopes that have no internal delay between
the trigger and vertical amplifier inputs.

This delay is programmed by entering a’D’ in thisfield.
If nothing is entered, the 100 ns delay is disabled.

CON

The CON field specifies the Trigger Rate for all functions. Allowed entries are:
CON entry Effect

oT Turn off the trigger

1T Turn on trigger in Normal Maode

2T Turn ontrigger at x .1 of output rate
3T Turn on trigger at x .01 of output rate

The default value entered is'1T".

Miscellaneous

The interrelationships between the M511 and 5011 FSCs are not verified when the
procedure is compiled. Errors reported during procedure execution may occur as a
result of improper parameter combinations.

Use of Standard Memory Locations
The content of standard memory registersis not affected by the M511 FSC.
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Automatic Messages
There are no automatic messages created with the M511 FSC.

Examples
STEP FSC RANGE NCM NAL TALERANCE MODL MID2 3 4 N
2.001 M1l 1T
3.002 M1l M N D 1T
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Description

The 5030 FSC programs the Tegam and Tektronix SG 5030 Leveled Sine Wave
Generators.

Functional Capability

e Amplitude valuesof 1.59V t01.94V, 4.5 mVpp to 5.5 Vpp, -49.95 dBmto
+18.75 dBm.

e Fregquency or Period 0.1 Hz to 550 MHz, 1.8182 nsto 10 s.
Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
This field specifies the amplitude, frequency, period, or reset.
« Voltage (RMS) entered as: [numeric][prefix]V
» Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
« Voltage (into 50 Q, dBm) entered as: [numeric][prefix]D
»  Freguency entered as [numeric][prefix]H.
e Period entered as [numeric][prefix] T.
* Resetenteredas*.
Rules:

*  When the NOMINAL field specifies the amplitude, the MOD1 field must
specify the frequency or period.

*  When the NOMINAL field specifies the frequency or period, the MOD1 field
must specify the amplitude.
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TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1

Thisfield specifies the amplitude, frequency, or period.

Frequency entered as: [numeric][prefix]H.

Period entered as: [numeric][prefix]T.

Voltage (RMS) entered as: [numeric][prefix]V

Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Voltage (into 50 Q, dBm) entered as: [numeric][prefix]D

Rules:

MOD2

When the MOD1 field specifies the frequency or period, the NOMINAL field
must specify the amplitude.

When the MOD1 field specifies the amplitude, the NOMINAL field must
specify the frequency or period.

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

-D "/div" is not included
blank "/div" isincluded if ASK+ D isin effect

Rules:

MOD3

The MOD2 field is automatically set to -D for a Setup Test.

Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".
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CON

Thisfield is specifies which output port is used for the signal.

CH1
CH2
CH3
CH4
CH5
blank

Rules:

Use of Standard Memory Locations and Results Reporting

The CON field may specify CH1 or CH5 only when a Fluke 58X XA is

Fluke 58xxA Channel 1
Fluke 58xxA Channel 2
Fluke 58xxA Channel 3
Fluke 58xxA Channel 4
Fluke 58xxA Channel 5
5030 Leveling Head

configured.
The CON field may specify CH2, CH3, or CH4 only when a Fluke 58X XA is

configured with the 5800A-5 Five Channel option.

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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5030-4

© ® 0N NNNNNSNAN

Gsci | | oscope bandwi dth test

5030

5030

ASK+

50

200

20

D

-42.95D
100mv
28mvpp
D

v

10uT
100nT

TALERANCE

U

5U
U
1%
1%1/ 1U
1% 1/ 1U

100kH
550MH
100kH
100kH
100kH
-35D

1vpp

Connect the SG 5030 to WUT channel
Set UUT to 20us/div.

120mv/pp
N

100kH

Adj ust stinulus for a UUJT verti cal

5MH

-100%

mv/bp

MD2 3 4 GON

S
-D
-D S
-D
-D
-D
F W
1.
N

reading of 4.2 div.
-D



5050

Instrument FSC

Description
The 5050 FSC programs the Tegam SG 5050 Leveled Sine Wave Generator.

Functional Capability
*  Amplitude
e 159V 101.94V,45mVppto5.5Vpp, -49.95dBmto +18.75 dBm
*  Frequency or Period
e Hzto25GHz 04nsto10s

Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
This field specifies the amplitude, frequency, period, or reset.
« Voltage (RMS) entered as: [numeric][prefix]V
» Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
« Voltage (into 50 Q, dBm) entered as: [numeric][prefix]D
»  Freguency entered as [numeric][prefix]H.
e Period entered as [numeric][prefix] T.
* Resetenteredas*.
Rules:

*  When the NOMINAL field specifies the amplitude, the MOD1 field must
specify the frequency or period.

*  When the NOMINAL field specifies the frequency or period, the MOD1 field
must specify the amplitude.
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TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1

Thisfield specifies the amplitude, frequency, or period.

Frequency entered as [numeric][prefix]H.

Period entered as [numeric][prefix] T.

Voltage (RMS) entered as. [numeric][prefix]V

Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Voltage (into 50 Q, dBm) entered as: [numeric][prefix]D

Rules:

MOD2

When the MOD1 field specifies the frequency or period, the NOMINAL field
must specify the amplitude.

When the MOD1 field specifies the amplitude, the NOMINAL field must
specify the frequency or period.

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

-D "/div" is not included
blank "/div" isincluded if ASK+ D isin effect

Rules:

MOD3

The MOD2 field is automatically set to -D for a Setup Test.

Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".
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CON

Thisfield is specifies which output port is used for the signal.

CH1
CH2
CH3
CH4
CH5
blank

Rules:

* The CON field may specify CH1 or CH5 only when a Fluke 58xxA is

Fluke 58xxA Channel 1
Fluke 58xxA Channel 2
Fluke 58xxA Channel 3
Fluke 58xxA Channel 4
Fluke 58xxA Channel 5
5050 Leveling Head

configured.

* The CON field may specify CH2, CH3, or CH4 only when a Fluke 58xxA is
configured with the 5800A-5 Five Channel option.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Description

The 5100 FSC programs the Fluke 5100B Calibrator to output DC voltage, AC
voltage, DC current, and AC current. 5100B resistance is programmed using the
RESF FSC. 5100B wideband AC voltage is programmed using the WIDE FSC.

Functional Capability

Function Nominal MOD1

DC Voltage -1100 V to 1100 V

AC Voltage 1V to 19.9999 V (-117 dBm to 28.239 dBm)? 50 Hz to 50 kHz'
1V to 110 V (-117 dBm to 43.046 dBm)’ 50 Hz to 20 kHz'
1V to 1100 V (-117 dBm to 63.046 dBm)? 50 Hz to 1 kHz'

DC Current (9 pA to 1.99999 A)

AC Current 9 pA to 1.99999 A (accuracy specification up to 1 kHz only) 50 Hz to 5 kHz*

1. The value of frequency must have single-digit resolution. For example, 50 Hz or 60 Hz is
allowed, but 55 Hz is not.

2. All dBm values are into 600 Q.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
e Voltage (DC or RMS) entered as. [numeric][prefix]V
* Decibels entered as: [numeric][prefix]D
»  Current entered as [numeric][prefix]A.
* Resetentered as*.
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TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1
Thisfield specifies frequency for AC voltage and AC current.
»  Freguency entered as: numeric[prefix]H.
* blank DC

MOD2

Thisfield allows you to specify the divider override feature of the calibration
system. Divider Override is specified by entering the character 'O’ for thisfield.

The use of internal and external divider allows a user to achieve higher levels of
calibration accuracy in most circumstances; therefore the use of the divider is
aways automatically selected, where it is applicable.

There are two reasons to override the use of the divider:

The high burden property of the UUT requires divider override to maintain
calibration accuracy.

Fewer operator interactions will be necessary and the feature of the (external)
divider is not necessary, resulting in shorter calibration times.

The following table shows effect of the MOD2 field

Function Nominal MOD2 Effect
DC Volts =20V Low output impedance
DC Volts <20V 50 Q output impedance
DC Volts <20V @) Locked in 20 V range, low output impedance
AC Volts =22V Low output impedance
AC Volts >20mV & 50 Q output impedance
<200 mV
AC Volts <20 mV External 1000:1 50 Q divider. Reduced
system noise levels.
AC Volts <20 mV @) Internal divider

An external 1000:1 divider is supplied with every calibration system, which uses
the 5100B as a calibration source. This external divider is used to reduce the
impact of system noise on the response of the UUT. If the bandwidth of the AC
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voltmeter function of the UUT isbelow 1 MHz, the external divider istypically
not necessary, however to calibrate wideband voltmeters, this external divider
should be used.

MOD3

Thisfield is used to specify accuracy enhancement. Accuracy enhancement in this
case means that the output of the 5100B is measured by the typically higher
accuracy voltmeter in the calibration system.

The value measured by the voltmeter is then used as a further reference to execute
the procedure step. The exact operation depends on the type of test; refer to the
information under MOD4 for more information on the type of tests. A regular and
fast mode of accuracy enhancement can be selected.

In the DC V oltage function, accuracy enhancement appliesto ailmost the full range
of allowed values (exception: 128V to 200V).

In the AC Voltage mode, accuracy enhancement can only be used between 12.5
mV and 600V, assuming the external divider is not used. If the external divider is
used for nominal values below 20 mV, accuracy enhancement can be selected to
improve the accuracy at the input of the external divider.

During Setup procedure steps only, another mode of accuracy enhancement is
possible with the 8506A DMM. The output of the 5100B can be changed
depending on the reading of the 8506A. Refer to the following accuracy
enhancement information.

MOD3 MOD4 Effect
(blank) (any) No accuracy enhancement specified
-E (any) Prevent automatic accuracy enhancement
E or EF (blank) | Apply stimulus from 5100B, nominal value.
Adjust manually the stimulus so that the UUT reads nominal.
Read adjusted output with the voltmeter, compare the result to
the UUT nominal value, and generate the result.
E S Apply the stimulus
Adjust the stimulus to the nominal based on a reading by the
voltmeter.
EF S Apply the stimulus
The voltmeter measures the stimulus of the 5100B, and stores
the reading in MEML1.
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Automatic Selection of Accuracy Enhancement

Accuracy enhancement is specified automatically where the accuracy of the UUT
reguires the highest accuracy from the calibration system. Automatic accuracy
enhancement selection is dependent on the mode (DC or AC Voltage), the
Nominal Voltage (in NOMINAL field), and the specified Tolerance (in
TOLERANCE field). The following information shows the conditions for
automatic accuracy enhancement selection:

Function Nominal UUT Tolerance
Volts DC >0.02V <0.02%
Volts AC >0.2V <0.2%

Prevention of Automatic Accuracy Enhancement Selection

Automatic insertion of accuracy enhancement is prevented by entering -E during
entry of the calibration step. This entry remains and is shown in the procedure
listing.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifies the UUT connection.
e 2W 2-wire
* 4W 4-wire

Rules:
* 2W isautomatically inserted in the CON field when no CON field parameter
is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Examples
STEP
#----- Reset -----
1.001 5100
#o----- DC Vol t age
1.002 5100 100
2.001 5100 2
3.001 5100 20
4.001 5100 200
#o----- AC Vol t age
5.001 5100 10
6.001 5100 100
7.001 5100 A
8.001 5100 20
#o----- Deci bel s --
9.001 5100 10
#----- DC Current
10.001 5100 2
#o----- AC Qurrent
11.001 5100
12.001 5100
12.002 5100 A

0 1000nV
-1. 999V
20nv

1nV

0 1100V
nv
12. 6nV

TALERANCE

0. 05% 1U
1000F/
6%

0. 019%

+1U - 2U

+2U -4U

100P%

2%

0.1U

1%

1% 1/

-1U 40. 1%

50H
1kH
50H
1kH

50kH

1kH
50H
1kH

MD2 3 4 GON

2W
2W
2W
2W

2W

2W

2W

2W

2W

2W

2W
2W
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Description

The RESF FSC provides fixed resistance or conductance from the Fluke 5100B
Cadlibrator.

Functional Capability
1Q to 10 MQ (1 sto 100 nS) in decade steps

Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the resistance, conductance, or specifies areset.
Resistance entered as: [numeric][prefix]V
Current entered as: [numeric][prefix]A
Reset entered as *.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1
Thisfield is not used.

MOD2

This selection is used to compensate for lead resistance in the two-wire ohms
mode. If the character O (for Offset) is entered in thisfield, the contents of
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a
g

S

memory location MEM are used instead of the value in the NOMINAL field for
comparison against the expected nominal value.

To take advantage of this feature, use another DMM, e.g., 8506A, to measure the
total of the lead resistance and the value of resistance being measured. Then store
this measurement in MEM, and evaluate the UUT with the nomina value of
resistance (with the O selection specified.)

The following exampl e tests the accuracy of aUUT at 100 Q in two-wire mode:

FSC RANGE NOM NAL TOLERANCE MCDL M2 3 4 OON
004 ASK- R
005 HEAD LOW RESI STANCE H GH CONDUCTANCE TEST
006 RESF 100. 0z S 2w
007 DiSP Configure the 8506A as foll ows:
007 DiSP 8506A: | nput-H to 8506A Source-H
007 D SP 8506A: I nput-Lo to 8506A: SQurce-Lo
007 DiSP Press the 4T Q button in to enable 4-wire ohns.
008 | EEE [ @506] B[ 1]
009 MEME
010 JMPT 1.013
011 DI SP Press the FRONT/ REAR sel ect switch.
012 JwP 1. 008
013 DI SP Connect the 5100B and the 8506A as fol | ows:
013 DI SP 5100B: Qutput-H to 8506A: |nput-H
013 D SP 5100B: Qutput-Lo to 8506A: |nput-Lo
014 8506 100z N 4w
015 MEME
016 DI SP D sconnect the 8506A fromthe 5100B.
016 DI SP Connect the 5100B and the UJT as fol | ows:
016 DI SP 5100B: Qutput-H to UWT VI Q
016 DI SP 5100B: Qutput-Lo to UJT COMMN
.017 RESF 100z 0.7%0. 2U (0] 2W

The explanation is as follows:
Step 1.004 disables the regular range and function messages.
Step 1.006 applies 100 Q from the 5100B in the two-wire mode.

Step 1.007 wires the 8506A up in the four-wire mode, directly on its front panel
input terminals.

Step 1.008 checks that the FRONT/REAR selection switch of the 8506A isin the
FRONT position. If it isnot, the operator is prompted as defined in step 1.011.
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The output of the 5100B is now connected and then measured with the leads up to
the front panel of the 8506A in steps 1.013 and 1.014. Theresult is stored in
MEM1, then it is moved over to MEM in step 1.015.

The test leads are now moved over from the 8506A input to the UUT input in step
1.016.

The performance of the UUT is now evaluated against the value in MEM in step
1.017 (note the O selection).

MOD3
Thisfield specifies the guard connection.
G External guard connection is active
blank Guard isinternally shorted to low.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifies the UUT connection.
2W 2-wire
AW  4-wire
Rules:

2W isautomatically inserted in the CON field when no CON field parameter is
entered.

AW does not apply for 5100B resistance values over 10 kQ.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Examples

RESF-4

© N OO WNE R

RANGE NCM NAL
*
100 100kz
10 10z
10 1o0Mz
200 100z
10 z
10 1ny
1 0. 1Y
1 1z
1z

TALERANCE

5. 0%
500P%
10000P/
5. 0%
5.0U
4000P/
5. 0%
5%

MD2 3 4 GON

2W
4w
2W
aw
aw
aw
aw
aw
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Description
The WIDE FSC provides voltage from the 5100B-03 Wideband AC option
installed in a5100B Calibrator.

Functional Capability

Nominal MOD1
270 pV to 3.1623 V, -58.362 dBm to +23 dBm 10 Hz to 10 MHz
Parameters
RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the amplitude or reset.
e Voltage (RMYS) entered as: [numeric][prefix]V
* Decibels entered as: [numeric][prefix]D
* Resetentered as*.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1
Thisfield specifies the frequency entered as [numeric][prefix]H.
Rules:

* Thevalue of frequency must have single-digit resolution. For example, 50H or
60H are allowed, but 55H is not.
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MODZ2
Thisfield is not used.

MODS3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON

Thisfield specifiesthe UUT connection. A 50 Q load isrequired. If the UUT does
not have an internal 50 Q input impedance or termination, the procedure must
inform the operator to connect such a device to the end of the BNC cable near the
input of the UUT. The procedure writer can use the DISP FSC to create such a
message.

2W 2-wire
Rules:

e 2W isautomatically inserted in the CON field when no CON field parameter
is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.
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Examples

*
10 3. 1623V
A -57.5D
A Y
A D
1 v

Test ----

v
v
v

TALERANCE

1% 0. 1U
2%

1%
0.1U
5%

5%

10MH
10H

10kH
20kH
10kH

10kH
10kH
20kH

MD2 3 4 CON

2W
2W
2W
2W
2W
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Description

The 5205 FSC programs the Fluke 5205A or 5215A Power Amplifier viathe
5100B or 5130A Cadlibrator. To use the 5205A with Fluke 5200A AC Cdlibrator,
use the 5200 FSC. To use the 5205A with the Fluke 5700A Multi-function
Calibrator, use the 5700 FSC.

Functional Capability

Function Nominal MOD1
DC Voltage -1100 V to 1100 V*
AC Voltage 20 V to 1100 V, 28.24 dBm to +63.046 dBm’ 50 Hz to 50 kHZ®
1. 5205A only.

2. All values in dBm are into 600 Q.
3. The value of frequency must have single-digit resolution. For example, 50 Hz or 60 Hz is
allowed, but 55 Hz is not.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the amplitude or reset.
e Voltage (DC or RMS) entered as. [numeric][prefix]V
* Decibels entered as: [numeric][prefix]D
* Reset entered as: *.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".
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MOD1
Thisfield specifies the frequency for AC Voltage.
»  Frequency entered as: [numeric][prefix]H.
* blank DC

MOD2
Thisfield is not used.

MOD3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifies the UUT connection.
o 2W 2-wire

Rules:
* 2W isautomatically inserted in the CON field when no CON field parameter
is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.
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Examples
STEP FSC
#----- Reset
1.001 5205
1. 002 5205
2.001 5205
3.001 5205
4.001 5205
5. 001 5205

1000

1100V
63. 046D
1100V
1100V
1100V

TALERANCE

- 5% 5000P/
0.1U

5%

5%

50kH
50kH
50kH
50kH

MD2 3 4 CON

2W
2W
2W
2W
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Description

The 5220 FSC programs the Fluke 5220A Transconductance Amplifier viathe
5100B or 5130A Cadlibrator. To use the 5220A with Fluke 5440B DC Calibrator,
use the 5440 FSC. To use the 5220A with the Fluke 5700A Multi-function
Calibrator, use the 5700 FSC.

Functional Capability

Function Nominal MOD1
DC Current -19.9999 A to 19.9999 A
AC Current 1 Ato 19.9999 A 50 Hz to 5 kHz*

1. The value of frequency must have single-digit resolution. For example, 50 Hz or 60 Hz is
allowed, but 55 Hz is not.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifiesthe current or reset.
*  Current (DC or RMYS) entered as: [numeric][prefix]A
* Reset entered as: *.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".
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MOD1
Thisfield specifies the frequency for AC Current.
»  Frequency entered as: [numeric][prefix]H.
* Dblank DC

MOD2
Thisfield is not used.

MOD3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifies the UUT connection.
o 2W 2-wire

Rules:
* 2W isautomatically inserted in the CON field when no CON field parameter
is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs' in Chapter 1 of this manual.

Examples
STEP FSC RANCE NOM NAL TOALERANCE MODL MD2 3 4 CON
#o----- Reset -----

1.001 5220 * S

1.002 5220 20 -19A - 5% 4000P% 2W
2.001 5220 A 19A 5000P% 50H 2W
3.001 5220 10 2A -5% 1kH 2W
4.001 5220 20 10A 5% 1kH 2w
5.001 5220 10A 1kH S 2W
6.001 5220 10A 5% 500H N 2w
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Description

The 5130 FSC instructs the system to request a voltage or current stimulus from
the Fluke 5130A Calibrator. Q stimulus from the 5130A is obtained using the
RESF FSC.

RANGE
» Specifiesthe UUT range in units of the Nominal Value or Autorange.
* Allowed entries: numeric, numericR A, AR.

NOMINAL
Starting Nominal value of the 5130A output or reset: (*').
Allowed values:

Volts, DC
-1100 V to +1100 V v)
Volts, AC
1 WV to 19.9999 V 50 Hz to 50 kHz (V)
20Vto 110 V 50 Hz to 20 kHz (V)
110 V to 1100 V 50 Hz to 1 kHz (V)
(All values of dBm are into 600 Q)
-117 dBm to 28.239 dBm 50 Hz to 50 kHz (D)
-117 dBm to 43.046 dBm 50 Hz to 20 kHz (D)
-117 dBm to 63.046 dBm 50 Hz to 1 kHz (D)
Amps, DC
9 pA to 1.99999 A (A)
-1.99999 A to -9 pA (A)
Amps, AC
9 PA to 1.99999 A 50 Hz to 5 kHz (A)
Note: Accuracy specification up to 1 kHz only
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TOLERANCE

MOD1

Specifies the tolerances that UUT results are evaluated against. The tolerances
should reflect the instrument specifications of the UUT at the Nominal value.
Entries (3 max) used:

numeric% (% of reading) numeric/ (% of range)
numericP% (PPM of reading) numericP/ (PPM of range)
numericU (Units of nominal) TOL (fromlast TOL FSC)

Freguency of the Nominal value for AC Volts and Current. See also under
Nominal. Allowed values and units:

MODL1 Values MODZ1 Units Nominal Values
50 Hz to 1 kHz (H) 1 PV to 1100 V
50 Hz to 20 kHz (H) 1uVto 110V
50 Hz to 50 kHz (H) 1 WV to 19.9999 V
50 Hz to 5 kHz (H) 9 PA to 1.99999 A

Additional Note

MOD2

5130-2

The value of frequency must have single-digit resolution. For example 50H or
60H are allowed, but 55H is not.

The MOD2 field allows you to specify the divider override feature of the
calibration system. Divider Override is specified by entering the character 'O’ for
thisfield.

The use of internal and external divider allows a user to achieve higher levels of
calibration accuracy in most circumstances; therefore the use of the divider is
aways automatically selected, where it is applicable.

There are two sets of reasons to override the use of the divider.

The high burden property of the UUT requires divider override to maintain
calibration accuracy.

Fewer operator interactions will be necessary and the feature of the (external)
divider is not necessary, resulting in shorter calibration times.
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MOD3

MOD4

CON

In the following table is shown the entry in the MOD2 field, the mode of the
5130A, the Nominal value and the effect.

Entry Mode Nominal Effect
(blank) Volts DC <20V 50 Q output impedance from 5130A
(blank) Volts DC 220V Low output impedance from 5130A
(blank) Volts AC <20 mV External 1000:1 50 Q divider used reduced system
noise levels
(blank) Volts AC 220 mV 50 Q output <200 mV impedance from 5130A
(blank) Volts AC 22V Low output impedance from 5130A
O Volts DC <20V 5130A fixed in 20 V range
O Volts DC 220V Not applicable
O Volts AC <20 mV 5130A fixed in 2 V range, external divider not used
O Volts AC | 220 mV Not applicable

An external 1000:1 divider is supplied with every calibration system, which uses
the 5130A as a calibration source. This external divider is used to reduce the
impact of system noise on the response of the UUT. If the bandwidth of the AC
voltmeter function of the UUT isbelow 1 MHz, the external divider istypically
not necessary, however to calibrate wideband voltmeters, this external divider
should be used.

Not used.

Specifies the type of test being performed:
* Dblank Evaluation test

e S Setup test

* N Nominal Set test

« C Comparison test

The CON field specifiesthe UUT connection. Possible entries are:
» 2W for a2-wire connection to the UUT.

* AW for a4-wire connection to the UUT.

« If nothing is entered, the system will automatically insert 2W.
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In the case of the Volts AC mode and the external 1000:1 divider is specified, and
Nominal valueislessthan 20 mV, divider override (0) is not specified in the
MOD?2 field the calibration system will solicit a connection to the terminals using
the external AC Divider.

Four-wire (4W) stimulusis not applicable in some situations:
« VoltsDC, Nomina < 2V unlessMOD2isO

* VoltsAC, Nomina < 200 mV

* Current DCand AC

Examples

STEP FSC RANGE NOM NAL TOLERANCE MOD1L M2 3 4 QOON
1. 003 5130 * S

1. 005 5130 1000 1000nV 0.05% 1U 2W
9. 002 5130 10 inv +1U -2U  50H 2W
4,001 5130 1000 1100V  +2U -4U 1kH 2W
6. 001 5130 10 10D 0.1U 50kH 2W
2.003 5130 2 1.999A 1% 2W
4.002 5130 20 10uA 1% 1/ 50H 2W
4.003 5130 10uA 50H S 2w
6. 003 5130 A 1% 100P% 50H 2W
3.002 5130 A 1.999A -1U +0. 1% 1kH 2W
3.001 5130 2 -1. 999V 1000F/ (0] 2W
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Description

The 5191 FSC programs the Fluke/Philips PM 5191 Function Generator to output

sing, sguare, triangle, and sawtooth waveforms.

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -10Vto 10V
0 Vpp to 30 Vpp 0.1 mHz to 2.147 MHz Sl
Sine O0Vto10.6V 0.1 mHz to 2.147 MHz Sl
-45 dBm to +27 dBm 0.1 mHz to 2.147 MHz Sl
0 Vpp to 30 Vpp 0.1 mHz to 2.147 MHz SQ
Square OVtol5V 0.1 mHz to 2.147 MHz SQ
-45 dBm to +30 dBm 0.1 mHz to 2.147 MHz SQ
0 Vpp to 30 Vpp 0.1 mHz to 200 kHz TI
Triangle OVto86V 0.1 mHz to 200 kHz TI
-45 dBm to +25 dBm 0.1 mHz to 200 kHz TI
0 Vpp to 15 Vpp 0.1 mHz to 20 kHz ST
Positive Sawtooth OVto4.3V 0.1 mHz to 20 kHz ST
-45 dBm to +19 dBm 0.1 mHz to 20 kHz ST
<0 Vpp to -15 Vpp 0.1 mHz to 20 kHz ST
Negative Sawtooth <0Vto-43V 0.1 mHz to 20 kHz ST
dBm not available 0.1 mHz to 20 kHz ST

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for

Instrument Evaluation FSCs".

NOMINAL

Thisfield specifies the amplitude or frequency or period.
e Voltage (DC or RMS) entered as. [numeric][prefix]V
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» Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
e Decibels entered as: [numeric][prefix]D

*  Fregquency entered as: [numeric][prefix]H.

e Period entered as: [numeric][prefix]T.

* Reset entered as: *.

Rules:

» A DC voltage offset can be programmed by specifying a Setup test. The
MOD1 field must be blank. A DC voltage offset turns the AC voltage off. The
DC voltage offset remains in effect until areset (*) or the end of atest. Any
AC voltage function must be reprogrammed after the DC voltage statement in
the procedure.

*  When the NOMINAL field specifies frequency or period, the MODL1 field
must specify the amplitude.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1
This field specifies amplitude or frequency or period for AC functions,
« Voltage (RMS) entered as: [numeric][prefix]V
» Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
e Decibels entered as: [numeric][prefix]D
»  Fregquency entered as: [numeric][prefix]H.
e Period entered as: [numeric][prefix]T.
* blank DC
Rules:

«  TheMODL1 field may specify frequency only when the NOMINAL field
specifies voltage or decibels.

«  TheMODL1 field may specify voltage only when the NOMINAL field
specifies frequency or period.
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MODZ2
Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.
« -D "/div" is not included
e blank "/div"isincludedif ASK+ D isin effect
Rules:

e TheMOD2 field isautomatically set to -D for a Setup Test.

MOD3
This field specifies function (waveform type).

* blank DC Volts

e S Sine

« SQ Square

e TI Triangle
e ST Sawtooth
Rules:

«  TheMOD3 field must be blank when the MOD1 field is blank.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.

e blank Open circuit
e L 50 Q
Rules:

« If theamplitudeis expressed in dBm, the output is expected to be terminated
and L isautomatically inserted in the CON field. The procedure writer must
use a DISP FSC to prompt the operator to terminate the output signal at the
UUT.
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« Termination affects the range of possible output signal values. The
programmed voltage is corrected to obtain the nominal value across the 50 Q
terminating resistor.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP  FSC RANGE NCM NAL TOLERANCE MODL MID2 3 4 QN
#o----- Reset -----

1.001 5191 * S
#o----- DC Vol tage -----

1.002 5191 v S
#----- Sine w1V OC of fset -----

2.001 5191 A 5v 1U 100kH -D 9
#o----- Square -----

3.001 5191 1 10Vpp 10% 10kH -DSQ
#o----- Triangle -----

4,001 5191 0.5 0.28Vpp 8/ 100kH -DTI
#o----- Sine (decibels) -----

5.001 5191 A D 1U 100kH -Ds L
#o----- Period -----

6.001 5191 0.2 1T 1% 1/ 1U 1Vpp -Ds
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Description
The 5192 FSC programs the Fluke/Philips PM 5192 Function Generator to output

sing, sguare, triangle, and sawtooth waveforms.

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -10Vto 10V
Sine 0 Vpp to 20 Vpp 0.1 mHz to 20 MHz Sl
OVto7V 0.1 mHz to 20 MHz SI
-45 dBm to +24 dBm 0.1 mHz to 20 MHz Sl
Square 0 Vpp to 20 Vpp 0.1 mHz to 20 MHz SQ
OVtoloV 0.1 mHz to 20 MHz SQ
-13 dBm to +27 dBm 0.1 mHz to 20 MHz SQ
Triangle 0 Vpp to 20 Vpp 0.1 mHz to 200 kHz TI
0OVto5.7V 0.1 mHz to 200 kHz Tl
-45 dBm to +22 dBm 0.1 mHz to 200 kHz TI
Positive Sawtooth 0 Vpp to 10 Vpp 0.1 mHz to 20 kHz ST
OVto28V 0.1 mHz to 20 kHz ST
-48 dBm to +16 dBm 0.1 mHz to 20 kHz ST
Negative Sawtooth <0 Vpp to -10 Vpp 0.1 mHz to 20 kHz ST
<0Vto-28V 0.1 mHz to 20 kHz ST
dBm not available 0.1 mHz to 20 kHz ST
Parameters
RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.
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NOMINAL
Thisfield specifies the amplitude or frequency or period.

Voltage (DC or RMYS) entered as: [numeric][prefix]V
Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Decibels entered as: [numeric][prefix]D

Frequency entered as: [numeric][prefix]H.

Period entered as: [numeric][prefix] T.

Reset entered as: *.

Rules:

A DC voltage offset can be programmed by specifying a Setup test. The
MODZ1 field must be blank. A DC voltage offset turns the AC voltage off. The
DC voltage offset remains in effect until areset (*) or the end of atest. Any
AC voltage function must be reprogrammed after the DC voltage statement in
the procedure.

When the NOMINAL field specifies frequency or period, the MOD1 field
must specify the amplitude.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1

5192-2

Thisfield specifies amplitude or frequency or period for AC functions.

Voltage (RMYS) entered as: [numeric][prefix]V

Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Decibels entered as: [numeric][prefix]D

Frequency entered as: [numeric][prefix]H.

Period entered as: [numeric][prefix] T.

blank DC

Rules:

The MOD1 field may specify frequency only when the NOMINAL field
specifies voltage or decibels.
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e« TheMODL1 field may specify voltage only when the NOMINAL field
specifies frequency or period.

MOD2

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

« D "/div" is not included

e Dblank "/div"isincluded if ASK+ D isin effect

Rules:

e TheMOD2 fieldisautomatically set to -D for a Setup Test.

MOD3
This field specifies function (waveform type).

« blank DCVolts
e g Sine

« SQ Square

e TI Triangle
e ST Sawtooth
Rules:

The MOD3 field must be blank when the MOD1 field is blank.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.

e blank Open circuit
e L 50 Q
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Rules:;

« If theamplitudeis expressed in dBm, the output is expected to be terminated
and L isautomatically inserted in the CON field. The procedure writer must
use a DISP FSC to prompt the operator to terminate the output signal at the
UUT.

« Termination affects the range of possible output signal values. The
programmed voltage is corrected to obtain the nominal value across the 50 Q
terminating resistor.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP  FSC RANGE NCM NAL TOLERANCE MODL MD2 3 4 QN
#o----- Reset -----

1.001 5192 * S
#o----- DC Vol tage -----

1.002 5192 v S
#----- Sine w1V OC of fset -----

2.001 5192 A 5v 1U 100kH -D 9
#o----- Square -----

3.001 5192 1 10Vpp 10% 10kH -D SQ
#o----- Triangle -----

4,001 5192 0.5 0.28Vpp 8/ 100kH -DTI
#o----- Sine (decibels) -----

5.001 5192 A D 1U 100kH -Ds L
#o----- Period -----

6.001 5192 0.2 1T 1% 1/ 1U 1Vpp -Ds
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Description
The 5193 FSC programs the Fluke/Philips PM 5193 Function Generator to output

sing, sguare, triangle, and sawtooth waveforms.

Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -10Vto 10V
Sine 0 Vppto 20 Vpp,0Vito7YV, 0.1 mHz to 50 MHz Si

-45 dBm to +24 dBm

Square 0 Vppto20Vpp,0Vio1l0V, 0.1 mHz to 20 MHz SQ
-13 dBm to +27 dBm

Triangle 0 Vpp to 20 Vpp, OVt0 5.7 V, 0.1 mHz to 200 kHz TI
-45 dBm to +22 dBm

Positive Sawtooth 0 Vppto 10 Vpp,0Vito 2.8V, 0.1 mHz to 20 kHz ST
-48 dBm to +16 dBm

Negative Sawtooth <0 Vpp to -10 Vpp, <0 Vto -2.8 0.1 mHz to 20 kHz ST
V, dBm not available

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the amplitude or frequency or period.

Voltage (DC or RMYS) entered as: [numeric][prefix]V
Voltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Decibels entered as: [numeric][prefix]D

Frequency entered as: [numeric][prefix]H.

Period entered as: [numeric][prefix] T.

Reset entered as: *.
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Rules:;

A DC voltage offset can be programmed by specifying a Setup test. The
MOD1 field must be blank. A DC voltage offset turns the AC voltage off. The
DC voltage offset remains in effect until areset (*) or the end of atest. Any
AC voltage function must be reprogrammed after the DC voltage statement in
the procedure.

When the NOMINAL field specifies frequency or period, the MOD1 field
must specify the amplitude.

TOLERANCE

Thisfield specifies the UUT tolerance as described in the section "General Rules
for Instrument Evaluation FSCs".

MOD1

This field specifies amplitude or frequency or period for AC functions,

Voltage (RMS) entered as: [numeric][prefix]V

V oltage (peak-to-peak) entered as: [numeric][prefix]Vpp
Decibels entered as: [numeric][prefix]D

Frequency entered as: [numeric][prefix]H.

Period entered as: [numeric][prefix]T.

blank DC

Rules:;

MOD2

The MOD1 field may specify frequency only when the NOMINAL field
specifies voltage or decibels.

The MOD1 field may specify voltage only when the NOMINAL field
specifies frequency or period.

Thisfield specifies whether "/div" isinclude in after the value in the automatic
range message.

-D "/div" is not included
blank "/div" isincluded if ASK+ D isin effect

Rules:
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e TheMOD2 field isautomatically set to -D for a Setup Test.

MOD3
Thisfield specifies function (waveform type).
* blank DCVolts
e Sl Sine
e SQ Square
e TI Triangle
e ST Sawtooth
Rules:
* TheMOD3 field must be blank when the MODL1 field is blank.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifies the UUT connection.
e blank Open circuit
- L 50 Q
Rules:

* If theamplitude is expressed in dBm, the output is expected to be terminated
and L is automatically inserted in the CON field. The procedure writer must
use a DISP FSC to prompt the operator to terminate the output signal at the
UUT.

* Termination affects the range of possible output signal values. The
programmed voltage is corrected to obtain the nominal value across the 50 Q
terminating resistor.
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Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP FSC RANGE NCM NAL TCLERANCE MIDL MID2 3 4 ON
#o----- Reset -----

1.001 5193 * S
#o----- DC Vol tage -----

1.002 5193 v S
#----- Sine w1V OC offset -----

2.001 5193 A 5v 1U 100kH -D 9
#o----- Square -----

3.001 5193 1 10Vpp 10% 10kH -D SQ
#o----- Triangle -----

4.001 5193 0.5 0.28Vpp 8/ 100kH -DTI
#o----- Sine (decibels) -----

5.001 5193 A D U 100kH -D sl L
#o----- Period -----

6.001 5193 0.2 1T 1% 1/ 1U 1Vpp -D sl
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Description
The 5200 FSC programs the Fluke 5200A AC Calibrator.

Functional Capability

Nominal MOD1
100 mV to 119.9999 V, -77.78 dBm to +43.8 dBm* 10 Hz t0 1.199 MHz
120 V to 1100 V, 43.803 dBm to 63 dBm’ 10 Hz to 100 kHz

1. Product of voltage and frequency not to exceed 10" when frequency > 100 kHz.
2. With 5205A or 5215A Power Amplifier.

Parameters

RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the amplitude or reset.
* Voltage (RMYS) entered as: [numeric][prefix]V
* Decibels entered as: [numeric][prefix]D
* Reset entered as: *.

TOLERANCE

Thisfield specifiesthe UUT tolerance as described in the section "General Rules

for Instrument Evaluation FSCs".

MOD1
Thisfield specifies the frequency entered as [numeric][prefix]H.
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MODZ2
Thisfield is not used.

MODS3
Thisfield is not used.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.
o 2W  2-wire
e AW  4-wire

Rules:
e 2W isautomatically inserted in the CON field when no CON field parameter
is entered.

e The CON field may specify 4W only when the amplitudeis0.12 V to
119.9999 V (-16.19 dBm to +43.8 dBm).

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples
STEP FSC RANGE NCM NAL TALERANCE MODL MID2 3 4 N
#o----- Reset -----

1.001 5200 * S

1.003 5200 1 0. 1nV 1U 1% 10H 2W
2.001 5200 100 10V 0. 05U 1% 1MH 2W
2.002 5200 1000 1000V 1U 1% 1/ 100kH 2W
3.001 5200 50 -77.78D 5U 10H 2W
4,001 5200 50 43.9D 0.1U 100H 2W
5.001 5200 50 D 1U 100kH 2W
6.001 5200 1 0. 12v +0. 1U 10H 2W
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Description

The 525 FSC provides the means to control the following functions of the Fluke
525A Temperature / Pressure Calibrator:

DC Voltage Source

DC Current Source

Resistance Source and M easurement
RTD Source and Measurement
Thermocouple Source and Measurement

For pressure measurement, use P700 FSC (Fluke 700 Series pressure modules) or
P525 FSC (Fluke 525-Pxx Series pressure modul es).

The M525 FSC may be used to range lock DCV Source and Resistance
M easurement functions.

MET/CAL can control the 525A using any of the following modes:

Serial control of the 525A viaits RS-232 port.

For this mode, do not use the PORT FSC port configuration special
construction, [P9600,N,...], to set the baud rate, parity, etc. of the port used to
control the 525A. MET/CAL executesa"Test" function for each System
Instrument prior to executing any procedure statements, therefore the settings
of the port used to controlling the 525A must be set correctly before a
procedure is executed. Select the "Ports" application in the Windows control
panel to choose the proper settings for port to which the 525A is connected.

|EEE-488 control of the 525A viaits RS-232 port and an | EEE-488 to RS-232
trandator (MET/CAL 6.11A and later).

MET/CAL 6.11A

No modifications are necessary. 525A |EEE-488 termination defaults to
carriage return (CR).

MET/CAL 7.0 and later

The following line must be added to the [startup] section of the
MET/CAL initialization file (metcal.ini):

525A 488 iterm =CR
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» |EEE-488 control of the 525A viaits IEEE-488 interface (MET/CAL 6.11A

and later).
MET/CAL 6.11A

The following line must be added to the [startup] section of the
MET/CAL initialization file (metcal.ini):

525A 488 iterm = EOI

MET/CAL 7.0 and later

No modifications are necessary. 525A |EEE-488 termination defaults to
End-Or-ldentify (EQI).

Functional Capability

DC Voltage Source 0Vtol1l00V
DC Current Source 0 mA to 100 mA
Resistance Source 5 Q to 4000 Q
Resistance Measurement 5 Q to 4000 Q

RTD Source and Measurement:

100 Ohm Pt 385

100 Ohm Pt 3926
100 Ohm Pt JIS 3916
200 Ohm Pt 385

500 Ohm Pt 385
1000 Ohm Pt 385
120 Ohm Ni

10 Ohm Cu

YSI400

-200 °C to 800 °C (-328 °F to 1472 °F)
-200 °C to 630 °C (-328 °F to 1166 °F)
-200 °C to 630 °C (-328 °F to 1166 °F)
-200 °C to 630 °C (-328 °F to 1166 °F)
-200 °C to 630 °C (-328 °F to 1166 °F)
-200 °C to 630 °C (-328 °F to 1166 °F)
-80 °C to 260 °C (-112 °F to 500 °F)
-100 °C to 260 °C (-148 °F to 500 °F)
15 °C to 50 °C (59 °F to 122 °F)

PRT Source and Measurement

-500 °C to 1000 °C *

SPRT Measurement

-200 °C to 660 °C*

Type B
Type C
Type E
Type J

Type K
Type L

Type N
Type R
Type S
Type T
Type U
mV/°C

Thermocouple Source and Measurement:

600 °C to 1820 °C (1112 °F to 3308.0 °F)
0 °C to 2316 °C (32 °F to 4200.8 °F)
-250 °C to 1000 °C (-418 °F to 1832.0 °F)
-210 °C to 1200 °C (-346 °F t0 2192.0 °F)
-200 °C to 1372 °C (-328 °F to 2501.5 °F)
-200 °C to 900 °C (-328 °F to 1652.0 °F)
-200 °C to 1300 °C (-328 °F to 2372.0 °F)
0°Cto 1767 °C (32 °F to 3212.5 °F)
0°Cto 1767 °C (32 °F to 3212.5 °F)
-250 °C to 400 °C (-418 °F to 752.0 °F)
-200 °C to 600 °C (-328 °F to0 1112.0 °F)
-10 mV to 75 mV

1. Actual range depends upon coefficients entered.
2. Actual range depends upon temperature probe used.
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Parameters

RANGE

Thisfield specifiesthe UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the voltage, current, temperature, or reset.
»  Current entered as: [numeric][prefix]A
* Resistance entered as: [numeric][prefix]Z
e Temperature entered as: [numeric][prefix]degC , degF, or K
* Resetentered as*.
Rules:

*  When the NOMINAL field contains only units, the value is obtained from the
memory register MEM.

e When the NOMINAL field units are ohms, the M525 RANGE and
NOMINAL fields must specify the range to be used.

TOLERANCE
Thisfield specifiesthe UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1
Thisfield is not used.
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MODZ2
Thisfield specifies the temperature measurement or source type.
blank DC Voltage, DC Current, or Resistance

e B Type B thermocouple
e C Type C thermocouple
- E Type E thermocouple
e ] Type Jthermocouple

« K Type K thermocouple
e L Type L thermocouple
e N Type N thermocouple
e R Type R thermocouple
e S Type S thermocouple
e T Type T thermocouple
« U Type U thermocouple
 R1 100 Q Pt 385 RTD

* R2 100 Q Pt 3926 RTD

* R3 120 Q Ni RTD

R4 200 Q Pt 385 RTD

* R5 500 Q Pt 385 RTD

* R6 1kQ Pt 385 RTD

« R7 100 Q Pt JIS3916 RTD
* R8 10Q CuRTD

« P1 PRT, constants table 1
« P2 PRT, constants table 2
« P3 PRT, constants table 3
« P4 PRT, constants table 4
« P5 PRT, constants table 5
* RR SPRT

e Y4 Y S1400 thermistor
Rules:

* _Kisinserted automatically in the MOD2 field for TC Calibration when no
MOD2 code is entered.

* Rlisinserted automatically in the MOD?2 field for RTD Calibration when no
MOD2 code is entered.

«  TheMOD2 field must be blank when the Nominal field specifies voltage,
current, or resistance.

*» TheMOD2 field may not be blank when the Nominal field specifies
temperature.
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MOD3

Thisfield is used to specify source vs measure for resistance, RTD, and
thermocouple modes.

« TM Thermocouple Measurement
« TC Thermocouple Source
e ZIM Resistance or RTD Measurement

blank DC Voltage, DC Current, Resistance, or Temperature source.
Rules:

*  TheMOD3field may specify ZM only when the Nominal field specifies
resistance or the MOD3 field specifiesa RTD type, PRT, or SPRT.

*» TheMOD3field may specify TM or TC only when the MOD?2 field specifies
athermocouple type.

e The MOD3 must be blank when the Nominal field specifies current.
* TM isautomatically inserted in the MOD3 field when the MOD2
» field specifies athermocouple type and no MOD3 code is entered.
* ZM isautomatically inserted in the MOD3 field when the MOD2 field isRR
and no MOD3 code is entered.
MOD4
Thisfield specifies the type of test being as described in "General Rules for
Instrument Evaluation FSCs'.
CON
The CONnection field specifiesthe UUT connection.
e 2W  2-wire
e AW  4-wire

Rules:
525A Mode CON
Voltage Source 2W
mA Source 2W
RTD / Ohms Source 2W
RTD / Ohms Measure 4w
TC Source / Measure 2W
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e 2W isinserted automatically in the CON field when no CON field codeis
entered, and the MOD3 fieldis TM or TC, or the MOD3 field is blank and the

Nominal field specifies voltage, current, resistance, or temperature.

e 4W isinserted automatically in the CON field when no CON field codeis

entered, and the MOD3 field specifies ZM.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs' in the on-line Reference

Manual.
Examples
STEP FsC RANGE NOM NAL
#o----- Reset -----
1.002 525 *
#o----- DC Vol tage -----
1.003 525 2 1. 999v
#o----- DC Vol t age w Range Lock
2.001 M25 R\NAK 1V
2.002 525 400  350. 0nV
3.001 M25 *
#o----- DC Vol tage, TC Terminal s
3.002 525 35nV
#o----- DC Qurrent -----

7.004 525 1 1. 00mA
8.001 525 20 19. 00nA
#----- Tenper at ure Measur erent
21.002 525 1200. OdegF
#----- Tenperature Source -----

21.004 525 50degC
22.002 525 45degC
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Description

The M525 FSC allows the specification of external thermocoupl e reference or
range locking for Volts Source or Ohms Source or Measurement.

Parameters

RANGE
Thisfield specifies one of the following:
e TCREF  External Thermocouple Reference
e RNGLK Rangelock
e blank Field not applicable
Rules:
* TheRange field may specify RNGLK only under the following conditions:

1. Volts Source - the 525 FSC Nominal field units are volts "V" and the 525
FSC MOD2 field is blank.

OR

2. Ohms Source or Measurement - the 525 FSC Nominal field units are ohms
"Z".

» The Range field must specify RNGLK for Ohms Source and M easurement (no
autorange is supported).

NOMINAL
Thisfield specifies arange lock selection value:
e External thermocouple reference value (0 °C/ 32 °F)
* Rangelock selection value
-- Voltage entered as numeric[prefix]V or
-- Resistance entered as numeric[prefix] Z
e "*" Reset to defaults (autorange/internal TC ref)
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Rules:;

«  The NOMINAL field may specify avoltage or resistance only when the
RANGE field specifies RNGLK.

Voltage Locked Range
0 mV to 100 mV 100 mVv DC
> 100 mV to 1V 1v DC
>1VtoloV 10 mVv
>10Vto 100 V 100 v

Resistance Locked Range
0Q1to400Q 400 Q
400 Q to 4000 Q 4000 Q

TOLERANCE
Thisfield is not used.

MOD1
Thisfield is not used.

MOD2
Thisfield is not used.

MODS3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

Examples
See 525 FSC.
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Description

The 5335 FSC programs the Hewl ett-Packard 5335A Universal Counter to
measure frequency, frequency ratio, period, timeinterval, phase, pulse width, duty
factor, rise and fall time, and DC voltage. Not all 5335A capabilities are
supported. To program unsupported functions, use the IEEE FSC.

Parameters

The following table shows the relationship between the supported 5335A

measurement functions and the FSC fields listed.

Function MOD3 Nominal MOD1

Frequency A FA 0 Hz to 200 MHz 75 mVpp to 50 Vpp
37.5 mVp to 25 Vp
26.5mVrmsto 17.7 V rms

Frequency C FC 150 MHz to 1.3 GHz 10 mVto 12V
-27 dBm to +35 dBm

Ratio A|B FR 10° to 10* 75 mVpp to 50 Vpp
37.5mVpto 25 Vp
26.5mVrmsto 17.7V rms

Period A PA 10nsto 10's 75 mVpp to 50 Vpp
37.5mVpto 25 Vp
26.5mVrmsto 17.7V rms

Time Interval A-B Tl Onsto10’s 75 mVpp to 50 Vpp
37.5mVpto 25 Vp
26.5mVrmsto 17.7V rms

Phase A-B PR -180 ° to + 360 ° 0.01 Hz to 160 MHz

Pulse Width A WA 5nsto10’s 75 mVpp to 50 Vpp
37.5mVpto 25 Vp
26.5mVrmsto 17.7V rms

Duty Cycle A DA 1% to 99% 0 Hz to 100 MHz

Rise|Fall Time A RF 20 nsto 10 ms 500 mVpp to 50 Vpp

177 mV rmsto 17.7 V rms

DC Voltmeter *

-1000 V to 1000 V

blank

1. Requires Option 030:1.3 GHz C Channel.
2. Requires Option 020:DC Digital Voltmeter.
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RANGE

Thisfield specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs'.

NOMINAL
Thisfield specifies the expected measured value or areset.
»  Freguency entered as [numeric][prefix]H.
*  Freguency Ratio entered as [numeric[prefix]H/H.
e Period entered as [numeric][prefix] T.
e Timelnterval entered as [numeric][prefix]T.
e Phase entered as [numeric][prefix] deg.
e Pulse Width entered as [numeric][prefix] T.
e Duty Cycle entered as [numeric][ prefix]pct.
e Riseor Fal Timeentered as [numeric][prefix]T.
» Voltage entered as [numeric][prefix]V.
* Resetentered as*.

Rules:

« |fno NOMINAL field valueis entered and all other fields are blank, an * is
automatically inserted.

TOLERANCE

Thisfield specifies the UUT tolerance as described in " General Rules for
Instrument Evaluation FSCs'.

MOD1

For measurements of frequency, frequency ratio, period, time interval, pulse width
and rise/ fall time, this field specifies the expected amplitude. For measurements
of phase, duty factor, voltage min/max of AC and voltage peak-to-peak, thisfield
specifies the expected frequency. For measurements of voltage min/max of DC,
thisfield should be blank.

« Voltage (RMS) entered as: [numeric][prefix]V

* Voltage (Peak) entered as: [numeric][prefix]Vp
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Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
Voltage (into 50 ¢, dBm) entered asuimeric][prefix]D
Frequency entered asumeric][ prefix]H.

blank

Rules:

MOD2

For Ratio A/B (FR) measurements, the MODL field specifies the expected
amplitude on channel A, not channel B.

This field is not used.

MOD3

This field specifies the measurement function:

FA Frequency A

FC Frequency C

PA Period A

FR Ratio A/B

TI Time Interval Ato B
WA  Pulse Width A

RF Rise or Fall Time A
PR Phase A Relative to B
DA Duty Cycle A

blank DC Voltage

Rules:

The MOD3 field may specify Frequency C (FC) only when the Option 030:
1.3 GHz C Channel C is installed.

FA is automatically inserted in the MOD3 field when the nominal field units
are Hertz and no legal MOD3 code is entered.

FR is automatically inserted in the MOD3 field when the nominal field units
are Hertz/Hertz and no legal MOD3 code is entered.
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e PA isautomatically inserted in the MOD3 field when the nominal field units
are seconds and no legal MOD3 code is entered.

e PRisautomaticaly inserted in the MOD3 field when the nominal field units
are degrees and no legal MOD3 code is entered.

» DA isautomatically inserted in the MOD3 field when the nominal field units
are percent and no legal MOD3 code is entered.

MOD4

Thisfield specifies the type of test being performed as described in "General
Rules for Instrument Evaluation FSCs'.

CON
The CONnection field specifiesthe UUT connection.
e blank 1 MQ Input Impedance
e L 50 Q Input Impedance
o 2W 2-Wire

Rules:
MOD3 CON
blank 2W
not blank L or blank

e The CON field may specify L for MOD3 = FA, PA, FR, Tl, WA, RF, PR, or
DA, only when Option 040 "Programmable Input Amplifiers'is not installed.

e L isinserted automatically in the CON field when the MODS field specifies
Freguency C (FC) and no legal CON field codeis entered.

e 2W isinserted automatically in the CON field when the MOD3 field is blank
and no legal CON field code is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs".
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Examples

STEP FSC RANGE NOM NAL
#----- Reset -----

1.001 MB335 *

1.002 5335 *
#----- Frequency A -----

.003 M335 hA
.004 5335 10. 000kH

#----- Frequency C -----

2.001 5335 100MH
#o----- Period A -----

3.001 M335 *

3.002 5335 1. 000mr
#o----- Ratio AAB -----

4.001 M335 ChA

4.002 M335 B

4.003 5335 10HH
#o----- Time Interval Ato B -----

5.001 M335 OOM 20T

5.002 5335 10. 00T
#o----- Pul se Wdth A -----

6.001 M335 *

6.002 5335 300uT
#o----- Rse Tine A-----

7.002 5335 100nT
#o----- Phase Arelative to B -----

8.001 M335 *

8.002 5335 30deg
#o----- Duty Cycle A -----

9.001 5335 30. Opct

TALERANCE

1%

0.1%

0. 003U

1%

0.2v

0. 02U

5%

5%

2%

100kH
1Vpp

-1D

5V

1Vpp

0. 8v

1Vpp

5Vp

1Vpp

10kH

100H

MD2 3 4 CON

FA

FC L

PA

85

FR

DC ++ X1
Tl

PR L
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Description

The M5335 FSC provides the additional program functions for Channel A and
Channel B of the Hewlett-Packard 5335A Universal Counter, which are not
addressed by the 5335 FSC. These functions include Common B via A, gate time,
and trigger slope. Input coupling, attenuation, and impedance along with the
trigger level and channel A low-pass filter may also be specified if Option 040
"Programmable Input Amplifiers' isinstalled in the counter.

Parameters
Option 040 not installed

Range Nominal TOL MOD1 MOD2 MOD3 CON
gatetime
ChA [gate time] [slope]
ChA [gate time] [slope]
COM [gate time] [slope]

Option 040 installed

Range Nominal TOL MOD1 MOD2 MOD3 CON
gatetime
ChA [gatetime] | [level] [LPfilter] | [coupling] | [slope] [attn]
ChA [gatetime] | [level] [coupling] | [slope] [attn]
COM [gatetime] | [level] [level] [coupling] | [slope] [attn]
Note

Blank entries in the above table are significant and must be blank. []
denotes optionality. FSC field interdependencies not expressed in this
table are listed under "Rules’ for the appropriate parameter.
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Channel specific parameters are not "sticky". For example, if aM5335 FSC
specifies channel A trigger level and then a subsequent M5335 FSC specifies
channel dope and attenuation, the trigger level field will be viewed and blank and
auto level will be selected.

STEP FSC RANGE NOM NAL TOLERANCE MCDL MD2 3 4 G0N

1.001 M335 ChA 1.0V
1.002 M335 ChA + X10
1.003 M335 ChA 1.0V + X10

Statements 1.001 and 1.002 should be combined as statement 1.003 to preserve
the trigger level specification.

RANGE

M5335-2

Thisfield specifies the Channel.

« ChA Channd A

« ChB Channd B

« COM Common B viaA
* blank

Rules:

e M5335 FSC parameters, other than gate time are ignored under the following
conditions:

1. The RANGE field specifies Channel B and the 5335 FSC specifies Frequency
A, Period A, Pulse Width A, or DC Voltmeter (5335 MOD3 field isFA, PA,
WA, or blank respectively).

2. The RANGE field specifies Common B via A and the 5335 FSC specifiesa
measurement function other than Time Interval A-B (5335 MOD3 field is not
TI).

3. The 5335 FSC specifies Frequency C (MOD3 field is FC).
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NOMINAL
This field specifies one the following:
» Gate Time entered as: numeric[prefix]T.
+ Allowed valuesare: 100 nsto 10's.
o "*" Resetto defaults
* blank

Rules:

» Thisfieldisignored and GATE MODE MIN is selected when the 5335
MOD3field is any of the following:

TI Time Interval A to B
WA  Pulse Width A
RF Riseor Fal Time A
PR Phase A Relativeto B
» Thisfield isignored when the 5335 MOD3 field is blank.

e Gate Timeisnot channel specific. It may be specified in a separate M5335
statement or in conjunction with a channel A or channel B specification.
Either way, the last Gate Time specification prior to a 5335 statement is used.

Gate Time Gate Mode

100 ps to 20 ms Fast

20msto 30 s Normal
TOLERANCE

This field specifies one of the following:
* The Channel A or B Trigger Level enterednameric[prefix]V.
e blank Auto Level (default) or not applicable.

Rules:
» Allowed values for trigger level are -5V to +5 V.

« The TOLERANCE field specifies the channel A trigger level when the
RANGE field specifies Channel A or Common B via A.
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e The TOLERANCE field specifies the channel B trigger level when the
RANGE field specifies Channel B.

* The TOLERANCE field must be blank when the RANGE field is blank or
Option 040, "Programmable Input Amplifiers', is not installed.

e Auto Levd is specified when the TOLERANCE field is blank and the
RANGE field specifies Channel A or Common B viaA.

MOD1
Thisfield specifies one of the following:

e TheChannel A Low-Pass Filter entered as: numeric|prefix]H.
e TheChannel B Trigger Level entered as numeric[prefix]V.
» Dblank Auto Level (default) or not applicable.

Rules:
* Allowed values for trigger level are -5V to +5 V.
» Allowed value for channel A low-pass filter is 150 kHz.

* The MOD1 field may specify the channel A low-pass filter only when the
RANGE field specifies channel A.

* When the MODL1 field specifies the channel A low-pass filter, the value must
be 150 kHz.

* The MOD1 field may specify the channel B trigger level only when the
RANGE specifies Common B via A.

 The MODL field must be blank when the RANGE field is blank or Option
040, "Programmable Input Amplifiers" is not installed.
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MODZ2
Thisfield specifies the input coupling:
« AC
« DC
* blank Default
5335 MOD3 Description Default Coupling
FA Frequency A AC
FC Frequency C na
PA Period A AC
FR Ratio A|B AC
WA Pulse Width A DC
TI Time Interval A-B AC
PR Phase A-B AC
DA Duty Cycle A DC
RF Rise Time A DC
blank DC Volts na
Rules:
«  TheMOD2 field must be blank if Option 040 "Programmable | nput
Amplifiers" is not installed.
» Default values are used when one of the following conditions exists:
1. No M3535 statement has been executed.
2. Thelast M3535 statement executed was a M 3535 Reset.
3. TheM3535 MOD2 field is blank and the M3535 RANGE field specifies
Channel A, Channel B, or Common B viaA.
*  TheMOD?2 field must be blank when the RANGE field is blank.
MOD3
Thisfield specifiesthe trigger slope:
e + Positive, Channel A or B
¢ - Negative, Channel A or B
o+t Positive Channel A and B
o+ Positive Channel A, Negative Channel B
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¢ -+ Negative Channel A, Positive Channel B
« - Negative Channel A and B

* blank

Rules:

«  TheMOD3 field must be blank when the RANGE field is blank.

e«  TheMOD3 field may specify "+" or "-" only when the RANGE field specifies
Channel A (CHA) or Channel B (CHB).

e«  TheMODS3 field may specify "++", "+-" "-+" or "--" only when the RANGE
field specifies Common B via A (COM).

«  When the MOD3 field is blank and the RANGE is ChA, ChB, or COM,
the trigger level isthe last programmed value or the front panel setting.

MOD4
Thisfield is not used.

CON
Thisfield specifiesthe Attenuation. Legal entries are:
o X1 (default)
 X10
* blank

Rules:

e The CON field must be blank when Option 040 "Programmable Input
Amplifiers" is not installed.

*« The CON field must be blank when the RANGE is blank.

*  When the CON field is blank and the RANGE is ChA, ChB, or COM, the
attenuation is the last programmed value or the front panel setting.

Examples
Refer to 5335 FSC..
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Description

The 5440 FSC programs the Fluke 5440B or 5442A DC Calibrator to output DC
Voltage or DC Current from a Fluke 5220A Transconductance Amplifier
controlled by a5440B or 5442A.

Functional Capability

Function Nominal
DC Voltage -1100 V to 1100 V
DC Current +/-(0.1 mA to 20 A) with 5220A
Parameters
RANGE

Thisfield specifiesthe UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the voltage, current, or reset.
* Voltage entered as: [numeric][prefix]V
»  Current entered as: [numeric][prefix]A
* Reset entered as: *.

TOLERANCE
Thisfield specifiesthe UUT tolerance as described in the section "General Rules

for Instrument Evaluation FSCs".

MOD1
Thisfield is not used.
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MOD2

Thisfield allows you to specify the divider override feature of the calibration
system. This selection is specified by entering the character "O". This selectionis
only available when the divider output can be active (between -2.2V and +2.2 V)

Theinternal divider allows the user to achieve higher levels of calibration
accuracy in most circumstances; therefore, the use of the divider is aways
automatically selected, where it is applicable. Reasons to override the use of the
divider isthe following:

The high burden property of the UUT requires divider override to maintain
calibration accuracy. The output impedance of the 5440B is 50Q for programmed
voltages below 2.2V. Substantial errors could be introduced in the calibration of
high burden meters as aresult of this output impedance.

The resolution and accuracy of the 2.2V range is adequate for the requirement.
Operator time may be saved by not having to change connections from the normal
output of the calibrator to the divided output (and back again at some later time).

MOD3
Thisfield specifies the guard connection.
e G External guard connection is active
e blank Guardisinternally shorted to low.

The guard active mode is appropriate for low level voltages where noise could
affect the response of the unit under test.

MOD4

Thisfield specifies the type of test being performed as described in the section
"General Rulesfor Instrument Evaluation FSCs".

CON
Thisfield specifiesthe UUT connection.
o 2W  2-wire
e AW  4-wire

Rules:
e 2W isautomatically inserted in the CON field when no CON field parameter
is entered.
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e 4W isnot applicable in the following situations:
e -22V 1022V unlessdivider override is specified (MOD2 is O).
e Current output from the 5220A.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples
STEP FSC RANGE NCM NAL TALERANCE MODL MID2 3 4 N
#o----- Reset -----

1.001 5440 * S

1.002 5440 1000 1100V +500P/ 4/ 2W
2.001 5440 10nmv 0. 05U 2W
3.001 5440 10 -2.2V 1% O 2W
4,001 5440 10 1oV 5% G 2W
5.001 5440 10 1oV 5% 2W
6. 001 5440 1oV S 2w
6.002 5440 1oV 5% N 2w
7.001 5440 10 10A 0.1U 2W
8.001 5440 A A 0. 01U 2W
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Description
The 5450 FSC programs the Fluke 5450A Resistance Calibrator.

Functional Capability
e 0Q (short)
e 1Qto100MQ, 1Sto 10 nSin decade steps
« 19Qto19MQ, 0.52631 Sto 52.631 nSin decade steps

Parameters

RANGE

Thisfield specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs'.

NOMINAL
Thisfield specifies the resistance, conductance, or reset.
» Resistance entered as. [numeric][prefix]Z
e Conductance entered as. [numeric][prefix]Y
* Resetentered as*.

TOLERANCE
Thisfield specifies the UUT tolerance as described in the section "General Rules

for Instrument Evaluation FSCs'.

MOD1
Thisfield is not used.
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MOD2

This selection is used to compensate for lead resistance in the two-wire ohms
mode. If the character "O" (for Offset) is entered in thisfield, the contents of
memory location MEM are used (instead of the value in the NOMINAL field) for
comparison against the expected nominal value.

To take advantage of this feature, you need to measure the total of the lead
resistance and the value of resistance, using another DMM, for example an
8506A. Then you store the measured valuein MEM and evaluate the UUT with
the nominal value of resistance ("O" selected.)

Example
Test the accuracy of aUUT at 100 ohms, two-wire mode.

STEP FSC RANGE NOM NAL TOLERANCE MCDL M2 3 4 OON
1.004 ASK- R
1.005 HEAD LOW RESI STANCE H GH CONDUCTANCE TEST
1.006 5450 100. 0z S 2w
1.007 D SP Configure the 8506A as foll ows:
1.007 D SP 8506A: | nput-H to 8506A Source-H
1.007 D SP 8506A: I nput-Lo to 8506A: SCQurce-Lo
1.007 D SP Press the 4T Chns button in to enable 4-wre ohns.
1.008 |EEE [ @506] B[ 1]
1.009 MEME
1.010 JMPT 1.013
1.011 D SP Press the FRONT/ REAR sel ect switch.
1.012 JwP 1. 008
1.013 D SP Connect the 5450A and the 8506A as fol | ows:
1.013 D SP 5450A: Qutput-H to 8506A: |nput-H
1.013 DI SP 5450A: Qutput-Lo to 8506A: |nput-Lo
1.014 8506 100z N 4w
1.015 MEME
1.016 D SP D sconnect the 8506A fromthe 5450A
1.016 D SP Connect the 5450A and the UWJT as fol |l ows:
1.016 D SP 5450A: Qutput-H to UJT V/ Chns
1.016 D SP 5450A: Qutput-Lo to UJT COMWMN
1.017 5450 100z 0.7%0. 2U (0] 2W

e Step 1.004 disables the regular range and function messages.
e Step 1.006 applies 100 ohms from the 5450A in the two-wire mode.
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e Step 1.007 wires the 8506A up in the two-wire mode, directly on its front
panel input terminals.

e Step 1.008 checks if the FRONT/REAR selection switch of the 8506A isin
the FRONT position. Otherwise, the operator is prompted as defined in step
1.011.

»  The output of the 5450A is now connected and then measured with the leads
up to the front panel of the 8506A in steps 1.013 and 1.014. Theresultis
stored in MEM 1 and then moved over to MEM in step 1.015.

» Thetest leads are now moved over from the 8506A input to the UUT input in
step 1.016. The performance of the UUT is now evaluated against the value in
MEM in step 1.017 (note the <ch>0O<rv> selection).

MOD3
Thisfield specifies the guard connection.
e G External guard connection is active
e blank Guard isinternally shorted to low.

MOD4

Thisfield specifies the type of test being performed as described in the section
"Genera Rulesfor Instrument Evaluation FSCs'.

CON
Thisfield specifiesthe UUT connection.
o 2W 2-wire
o AW 4-wire
* RW 2-wire with 2-wire compensation turned on
Rules:
*  2W isautomatically inserted in the CON field when no CON field parameter

is entered.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM 1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference
Manual.
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Examples
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© N OO WNE R

RANGE NCM NAL
*
100 100kz
10 10z
100 100MZz
200 190z
10 z
10 1ny
1 . 52631Y
1 1z
1z

TALERANCE

5. 0%
500P%
1000F/
5. 0%
5.0U
4000P/
5. 0%
5%

MD2 3 4 GON

2W
4w
2W

aw
aw
aw
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Description

The 5500 FSC provides the means to control the following functions of the Fluke
5500A Calibrator:

 DCVoaltage and DC Current

e ACVoltage and AC Current (Sine, Square, Triangle, and Truncated Sine
waveforms)

e Synthesized Resistance and Capacitance

e RTD and Thermocouple Calibration stimulus

e Thermocouple measurement

* Boosted AC Voltage using the 5725A Boost Amplifier.

e Boosted DC and AC Current using the 5725A Boost Amplifier.

The 5725A must be connected to the 5500A in order to be controlled through the
5500 FSC.

When the M550 FSC is used in conjunction with the 5500 FSC the following
additional 5500A functions may be controlled:

e Dual DC and Dual AC Voltage

e DCand AC Power stimulus (simultaneous voltage and current output)
e DC Voltage and DC Current range locking

e DC Offset for AC Voltage

e Duty Cyclefor square waves

e Phasefor Dual Voltage and Power stimulus

e Displacement Power Factor for Power stimulus

» External Reference Temperature for Thermocouple Calibration and

M easurement
The following functions are available with 5500A-SC300 Scope Option:
« DCVoltage

e ACVoltage (Sine, Square, Triangle, Leveled Sine, Scope Square, Edge, Time