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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
The following is an example of integer numbers with an implied decimal point.

123
+123
-12345
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[]

Unbold square brackets indicate that data within them are optional.

[1

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

File names that are literal (not optional) are lowercase, bold.

blank

This indicates that a field is blank or empty.

NA

This indicates Not Applicable.

Fields of MET/CAL instrument FSC statements:

References to the fields of a MET/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:

e What is a Function Selection Code?
e Common FSC Properties

e Rules for FSCs

e Results Reporting

e Special Constructions

What is a Function Selection Code?

A Function Selection Code (FSC) instructs the system to perform a task 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 MODI MOD2 3 4 CON

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

1.001 ASK- R N P F N
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 this calibration. 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 00127

3.001 DISP Rotate the rotary switch to OFF.

3.002 HEAD {AC VOLTAGE 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 SI 2W
4.001 5500 400 350.0mV 7.4U 5kH SI 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.

5003  HEAD FREQUENCY TESTS: {19.999kHz Range}

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

6.002 DISP Press the Range button to select the 4V range.
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6.003 5500 1000.0H 0.2U 300mV  SI 2W
7.001 END

This example procedure performs a partial calibration verification of a Fluke 87
Digital Multimeter. The Fluke 5500A is used as a calibration source.

MET/CAL Procedure Headers

The procedure is prefaced by a procedure header. The procedure header is
described as follows:

Title Line

The Title line typically contains the name of your organization that is specified
during the configuration of your calibration system.

Instrument

Date

Author

The Instrument line specifies the name of the procedure. In the example
procedure, the name is Fluke 87: (1 year) CAL VER /5500
(Example) . 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) is not.

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

The Date line shows the date on which the procedure was written or last edited.
The system enters this information automatically. In the example procedure, the
date is 20 -May-94.

The Author line may contain the name of the person who wrote the procedure.
The Author line is an optional entry. In the example procedure, the author is
Fluke Corporation.

Revision

The Revision line shows the current revision of the procedure. This is
incremented exclusively by the procedure writer.

Adjustment Threshold

The Adjustment Threshold line is 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

This line indicates how many tests the procedure contains. A test is defined as a
portion of the procedure that produces a result. In a procedure, a test is identified
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

This line indicates how many lines the procedure contains. The procedure header
is included in this count. MET/CAL automatically calculates this number.

Configuration

The Configuration line specifies the instruments required by the procedure.
In the example, the Fluke 5500A is the only required instrument.

Standard

The STD FSC causes MET/CAL to perform a traceability check for a manually
controlled external standard used by the procedure. The MET/CAL procedure
compiler (editor) generates a "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 a name for a procedure, press I on a blank 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 slight 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 follows in 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. Type in the
name you want the procedure called and press [ <Enter |, The procedure compiles
and the procedure name appears in the instrument line.

If the line is not blank but compiled, either the procedure name appears in the title
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 line is not an Instrument line or is deleted, the
previously selected procedure name is re-selected and its name remains in the title
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 The JMPT and JMPF Function Selection Codes may be used to jump in a
procedure in a manner dependent on the name selected.

e Ifthe 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.

e If the procedure is created from scratch, no name is assigned until Iis
used to create an instrument line. If you do not use the Name Procedure
command, the selected procedure, after compilation, is the name in the first
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 procedure is 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 is the integer portion of the number in the STEP field. A test is
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 a test result.

Step Number

The Step Number is the 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,
although you can influence the numbering of lines in certain situations.

FSC Identifier

The FSC identifies the statement. It is the 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

e  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

MEM1 = 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, Datron 4000 Autocal Standard
M4000
4000A, Datron 4000A Autocal Standard
M4000A
4200, Datron 4200 Autocal AC Standard
M4200
4200A, Datron 4200A Autocal AC Standard
M4200A
4700, Datron 4700 Multifunction Calibrator
M4700
4705, Datron 4705 Multifunction Calibrator
M4705
4707, Datron 4707 Multifunction Calibrator
M4707
4708, Datron 4708 Multifunction Calibrator
M4708
4800, Wavetek/Datron 4800 Multifunction Calibrator
M4800
4800A, Wavetek/Datron 4800A Multifunction Calibrator
M4800A
4805, Wavetek/Datron 4805 Multifunction Calibrator
M4805
4808, Wavetek/Datron 4808 Multifunction Calibrator
M4808




Metrology Software
Function Selection Code Types

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
5320 Fluke 5320A Electrical Safety Tester Calibrator

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

P525 Pressure Calibration using Fluke 525A

P700 Pressure Calibration using Fluke 525A or 5520A

9000, Wavetek/Datron 9000 Meter Calibration System

M9000

9100, Wavetek/Datron 9100 Calibration System

M9100

9500, Wavetek/Datron 9500 and Fluke 9500B Oscilloscope Calibrators
M9500

Transfer Standards

4950, Wavetek/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

53131,
M53131

53132,
M53132

53181,
M53181

5335, M5335
6666, M666
6680, M680
6681, M681
6685, M685

Agilent/Hewlett-Packard 53131A Universal Counter
Agilent/Hewlett-Packard 53132A Universal Counter
Agilent/Hewlett-Packard 53181A Frequency Counter

Hewlett-Packard 5335A Universal Counter

Philips PM 6666 Timer/Counter

Fluke/Philips PM 6680 / PM 6680B or Wavetek 900 Timer/Counter
Fluke/Philips PM 6681 or Wavetek 901 Timer/Counter
Fluke/Philips PM 6685 or Wavetek 905 Timer/Counter

Electrial Power Standards

6100 Fluke 6100A Electrical Power Standard

Loads

HP60 Agilent/Hewlett-Packard 6060B DC Electronic Load
HP63 Agilent/Hewlett-Packard 6063B DC Electronic Load

Phase Meters

6000 Clarke-Hess 6000 Phase Meter

Multimeters

1271, M1271 Wavetek/Datron 1271 Multimeter

1281, M1281 Wavetek/Datron 1281 Multimeter

2000 Keithley 2000 Multimeter

2001 Keithley 2001 Multimeter

2002 Keithley 2002 Multimeter

34401 Agilent/Hewlett-Packard 34401 Multimeter
34420 Agilent/Hewlett-Packard 34420 Multimeter
3458, M3458 Agilent/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, M8508 Fluke 8508A Reference Multimeter

8842 Fluke 8842A Digital Multimeters

8845, M8845 Fluke 8845A 5-1/2 Digit Precision Multimeter
8846, M8846 Fluke 8846A 6-1/2 Digit Precision Multimeter
8920 Fluke 8920A True RMS Voltmeter
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Table 1. Function Selection Code Types (cont.)

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

SMY02, Rohde & Schwarz SMY01, SMY02, and SMY43 RF Signal Generators

MSMYO02

Function Generators

195, M195 Wavetek 195 Universal Waveform Generator

3325, M3325 Hewlett-Packard 3325A and 3325B Function Generators

33120, M33120 Agilent 33120A Function Generator
33250, M33250 Agilent 33250A Function Generator

39A, M39A Wavetek 39A Universal Waveform Generator

5191 Philips PM 5191 Function Generator

5192 Philips PM 5192 Function Generator

5193 Philips 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

RCL Meters

6304, M6304 Fluke/Philips PM 6304 Programmable Automatic RCL Meter

%36034004’0 Fluke/Philips PM 6304C Programmable Automatic RCL Meter

6306, M6306 Fluke/Philips PM 6306 Programmable Automatic RCL 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

N5531 Agilent N5531S Measuring Receiver

RF Reference Standard

9640 | Fluke 9640A Reference Standard

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

PSA Agilent E4440A, E4443A, E4445A, E4446A, E4447A, E4448A PSA Series

Spectrum Analyzers

11
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Table 1. Function Selection Code Types (cont.)
Interface Control FSCs

IEEE Direct control of a device on an IEEE-488 interface.

IEEE2 Direct control of an IEEE-488.2 compliant device with built-in synchronization
using Message Available (MAV) and Operation Complete (OPC) and error
handling using Query Error (QYE), Device Dependent Error (DDE), Execution
Error (EXE), and Command Error (CME).

PORT Direct control of a device on a serial interface.

SCPI Direct control of an SCPI compliant device with built-in synchronization using
Message Available (MAV) and Operation Complete (OPC) and error handling
using System Error Query (SYST:ERR?).

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 MEM1 or the specified value to memory register MEM.

MEM* Multiply MEM1 or the specified value to memory register MEM.

MEM/ Divide MEM1 or the specified value to memory register MEM.

Procedure Control FSCs

ASK+ Set system flags.

ASK- Unset system flags.

CALL Call one procedure from another.

DO, UNTIL Conditional looping over procedure statements.

DOS Call a DOS program. Also see DOSE under Evaluation FSCs.

IF, ELSEIF, Conditional execution of procedure statements.

ELSE, ENDIF

JMP Branch to a specified procedure step.

JMPF Branch to a specified procedure step if MEM1 is less than zero.

JMPL Branch to specified LABEL.

JMPT Branch to a specified procedure step if MEM1 is greater than zero.

JMPZ Branch to a specified procedure step if MEM1 is equal to zero.

LABEL Establishes target for JMPL.

OPBR Presents a message that requests a response.

RPT Repeats a test.

TARGET Specifies jump destination for post test “Repeat” and “Cancel” options.

WAIT Specifies a delay between procedure statements with optional popup
message and countdown timer.

WHILE, Conditional looping over procedure statements.

ENDW

12
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Table 1. Function Selection Code Types (cont.)

Miscellaneous FSCs

ACC
ACCF
RESET
RSLT
STD
TOL
TSET
VSET

Specifies the system accuracy for a MEMC FSC.

Specifies an alternate accuracy file.

Specifies reset commands for user-configured instruments or the UUT.
Adds text to result files with or without an operator prompt.

Includes traceability information for manual instrument.

Specifies tolerance for multiple evaluations.

Assigns values to system parameters for the current test only.

Assigns values to system parameters for all tests.

13
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Instrument FSCs

Instrument FSCs control system calibration instruments. An Instrument FSC is
used to apply a stimulus to, or take a measurement from, the UUT. The FSC may
also 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 results in 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
MODI 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 MODI1 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 all
Instrument FSCs after a line is sorted.

RANGE Field

14

The RANGE field is a five-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
° IVA"
o blank

The RANGE field causes an automatic range message to be generated when the
procedure statement is executed. If the RANGE field is "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 (alculating test tolerance. For more information, refer to the section
TOLERANCE Field Rules.

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

e (alculating the compile-time T.U.R. when the procedure statement does not
specify a numeric NOMINAL value.

e Controlling the formatting of certain results variables. For more information,
refer to the section, Results Formatting.
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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
MOD4 field.

¢ No RANGE field entry is allowed in a statement that appears in an adjustment
block. Statements in 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 value is entered:

[numeric] [prefix]units

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

15
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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
Duty Factor’ None DF
Energy Joules J
Event Count Cycles c
Frequency Hertz H
Frequency Ratio ' None H/H
Inductance Henry Hy
Percent ' na pct
Phase Degrees deg
Power, RMS or DC Watts w
Power Ratio Decibels dB
Pressure Pascals Pa
Pressure Bars bar
Pressure Centimeters of water cmH20
Pressure Feet or water ftH20
Pressure Grams per sg. 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 sq. inch psi
Quality Factor ' None QF
Reactive Power Volt-Amps Reactive VAR
Resistance Ohms 4
Resistance Ratio None 2/1Z
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 offset Volts Voff
Voltage peak Volts peak Vp
Volts per Amp Volts per Amp V/A
Voltage peak-to-peak Volts peak-to-peak Vpp
Voltage Ratio ' None VIV

T MET/CAL requires a units symbol to identify the quantity, even if the quantity is
dimensionless (duty factor, frequency ratio, quality factor, resistance 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.
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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 a non-
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 a single asterisk (*), the calibration instrument is
set to a reset condition. Since this implies a Setup test, S is automatically inserted
in the MOD/4 field. Refer to the MOD4 Field Rules section later in this manual for
more information.

When an instrument FSC is entered with all other fields blank, an asterisk is
inserted automatically in the NOMINAL field and an 'S’ is automatically inserted
in the MOD4 field.

When the NOMINAL field contains only units and the MODI field is not blank,
the MODI field must specify a value and vice versa.

TOLERANCE Field

The TOLERANCE field specifies the tolerance to which the UUT indicated value
is evaluated. This field 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.

17
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Table 4. Tolerance Field

Entry Tolerance Specification
(% of nominal) % 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 2) in the RANGE field
is required with this expression. See "Other Rules" below
for information about autoranging.)

{ppm of nominal) P% This tolerance is in ppm of the nominal value.

(ppm of range) P/ This tolerance is in ppm of range as entered in the
RANGE field. There must be a numeric entry in the
RANGE field (not 2) in order to use this expression.

(absolute units) U Units are the same as used in the NOMINAL field; this
includes the prefix.

e Ifthe tolerance is unsigned, a + tolerance is implied. For example, "1%" is
equivalent to "+1% -1%".

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

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

o % ofrange (/) or ppm of range (P/) are not allowed when the RANGE field is
blank or autorange.

e IfUUT 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 the TOL section of this manual.

e 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.

18
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MOD1 Field
The MODI field specifies the frequency, period, or amplitude of a periodic signal,
or the field is left blank.

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

When the NOMINAL field contains only units and the MODI field is not blank,
the MODI1 field must specify a value and vice versa.

The modifier value is entered as follows:

[numeric] [prefix] units

As in the case of the nominal value, the units and allowed numeric value for the
MODI 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.

MOD2 Field

One or two characters can be in the MOD2 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

The MODA4 field specifies the type of test being performed and can contain only a
single character. The following four types of tests are defined in the MET/CAL
procedure language:

e Evaluation Test (MOD4 field is blank).

For a stimulus function, a calibration applies a known value to the UUT and
MET/CAL checks that the UUT reading is within the specified tolerance. For
a measurement function, MET/CAL checks that a UUT output is within the
specified tolerance.

e Setup Test (MOD4 is S).

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
so that it may be adjusted to the specified nominal value.

e Nominal Setup Test (MOD4 is N).

19
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The Nominal Setup test does not perform an evaluation. The Nominal Setup
test allows the output of a stimulus calibration function to be adjusted so that
the UUT reads a nominal value. For a measurement calibration function, a
single reading is taken. This value may be used later in a Comparison Test.

e Comparison Test (MOD4 is C).

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 is used as a reference for the evaluation,
instead of the value specified in the NOMINAL field.

These tests are explained in greater detail later in this manual.

CON Field

The CON field is a two-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: a stimulus or a
measurement evaluation.

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 MEMI1 are described below.

Stimulus Function

20

An example of this type of evaluation test is as follows:

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
2.001 5500 400 350mv 0.1% 0.1/ 60H ST 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 slew 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 is in 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 Yes if the UUT reading is within 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 is in 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 via the IEEE-488 or RS-
232C interface, a closed-loop verification is possible. Setup tests are used to apply
the required stimuli. The PASS/FAIL evaluations of the readings are done with the
MEMC FSC. Refer to the descriptions of the IEEE, PORT, and MEMC FSCs in
the respective FSC sections of this manual for detailed information. Each method
is explained in more detail below:

Note

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

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

Use the 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 result.
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Slew

| Adjuzt stimuluz for a UUT reading of 350 mt at 60 Hz. |

.|.35|]_|]|]m v, B0 Hz

e

Terminate |

fs1s.bmp
Figure 1. Slew Dialog Box (Except Discrete Resistance)

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

System Actual ~ The calibration instrument output when Advance is
selected.

Values of memory registers MEM and MEMI:

MEM Not affected by the slew evaluation.
MEMI System Actual

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. This includes the 4000, 4000A, 4700, 4705, 4707, 4708, 4800, 4800A,
4805, 4808, 5450, 5700, 5720, and RESF FSCs.

An example of this type of evaluation test is as follows:

STEP FSC RANGE NOMINAL 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(]

5

T erminate |

fs2s.bmp

Figure 2. Slew Dialog (Discrete Resistance)

The following 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  This value on the display when Advance is selected.

System Actual  The actual calibration value of resistance for the 5450A,
5700A, and 5720A. The actual value is reported instead of
the value in the NOMINAL field (e.g., 10.000012 instead of
10 Q). The 4000, 4000A, 4700, 4705, 4707, 4708, 4800,
4800A, 4805, 4808, 5450, 5700, 5720, 5100B and 5130A
do not support the ability to query the actual resistance;
therefore, the NOMINAL value is used.

Values of memory registers MEM and MEM1:
MEM Not affected by the slew evaluation.
MEMI1 UUT Indicated.

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

e  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.

fsds.bmp

Figure 4. Post-Test Summary of a Slew or Keyboard Entry Instrument Evaluation
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The following 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.
Values of memory registers MEM and MEM1:
MEM Not affected by keyboard entry evaluation.
MEMI 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 Yes or No
based on whether the UUT reading is between the limits displayed in the
dialog. Refer to Figure 5.

JCAL F [
File Calibrate... Options Break Security About...

fs5s.bmp

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 mV
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.bomp

Figure 6. Post-Test Summary of a Go/No-Go Instrument Evaluation
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The following 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.
MEMI +1 indicating a PASS condition if YES was selected. -1

indicating a FAIL condition if NO was selected.

Measurement Function
An example of this type of evaluation test is as follows:

STEP FSC RANGE NOMINAL 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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File Callbrate... Options Gecurity  Abaub..

fs11s.omp

Figure 7. Test Setup Prompt

The error 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.

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

NOMINAL field.
System Actual The actual UUT output as measured by the calibration
Iinstrument.
Values of memory registers MEM and MEM 1:
MEM Not affected by the evaluation.
MEMI1 System Actual.

Setup Test

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 1s removed when a reset statement for the same FSC is executed,
e.g., "*" is in the nominal field, or when an evaluation FSC is completed and the
step number increments, unless ASK- D is in effect.

Values of memory registers MEM and MEM1:
MEM  Not affected by the setup test.

MEMI1  The applied stimulus. This is the 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 10€2).

The following is an example of a stimulus Setup Test used during closed-loop

verification of a UUT.
STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
2.001 IEEE F1R3
2.002 5700 10V S 2W
2.003 IEEE ?[I]
2.004 MEMCX 20 10.0000V .005% .0003U

Explanation:

1. The UUT 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 stored in MEM and MEMI1 are used to determine the
UUT error and a PASS or FAIL condition is established for the test. Refer to
the MEMCX FSC section for more detailed information on its operation.

Measurement Function

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

-i MET/CAL Flun Time - Demo Mode | 'j -

File Calibrate... Dptions Break Secority  Aboad...

Fluke Corporation R

Test Procedure

Measurement 10 ¥

=) UUT Setup
Adjust UUT for a reading of 1Y,

T
fs9s.bmp

Figure 8. UUT Setup Dialog

Values of memory registers MEM and MEM1:
MEM Not affected by the setup test.
MEMI 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).

Nominal Setup Test
The Nominal Setup test allows the output of a stimulus calibration function to be
adjusted until the UUT reads a nominal value; it does not perform an evaluation.
For a measurement calibration function, a single reading is taken. This value may
be used later in a Comparison Test.
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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, as is done for the
Slew evaluation test. However, no evaluation takes place and no results are
generated. The following is an example of a stimulus Nominal Setup Test.

STEP FSC RANGE  NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
2.001 5700 10 10v N 2W

File Calibrate... Options Hreak Etturi Abaut..

fs105.bm
Figure 9. Stimulus Nominal Setup Dialog

Values of memory registers MEM and MEM 1:

MEM The calibration instrument output on selecting Advance.
MEMI Not affected by the test.
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Measurement Function
An example of this type of test is as follows:

STEP FSC RANGE NOMINAL TOLERANCE MOD1 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 place it in
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.

File Calibrate... Options Security Abau.. —

fs7s.bomp

Figure 10. Automatic Completion Message

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

MEM The measured value.
MEMI1 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 value 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 this type of test is as follows:

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
1.001 5500 400 350.0mVv 60H SI N 2W
1.002 5500 400 350.0mV 0.1% 0.1/ 1kH SI C 2W
2.001 5500 400 350.0mvV 0.1% 0.1/ 100kH ST C 2W

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

Measurement Function
An example of this type of test is as follows:

STEP FSC RANGE NOMINAL 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 are in effect,
the automatic connection and range messages are also 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 tolerance field.

IEEE-488 Service Request (SRQ) Processing

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

1. The SRQ is detected.

2. MET/CAL checks to see if the SRQ was expected as a result of the IEEE FSC.
If so, the serial poll is performed and the SRQ interrupt is cleared.

If the SRQ was not expected as a result of the IEEE FSC, continue with step 3.
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3. The calibration instrument whose FSC is being executed is serial polled if it is
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:

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

4. The UUT is serial polled if the UUT is on the IEEE-488 bus. If the SRQ
originated from the UUT, MET/CAL reports:

Unexpected SRQ From UUT: address, SPL = value, value

You 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 a serial poll of the configured calibration instruments. If the SRQ was
from one of these instruments, report the error. You 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 line is 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:
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e  When MET/CAL is started, the following sequence is carried out:
1. An IEEE-488 Interface Clear command is sent.

2. Each system instrument required by the procedure receives a reset
command.

3. Any error that occurs as a result of a calibration instrument not responding
is reported.

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. Ignore the error and proceed without the instrument that reported the
error. MET/CAL removes this instrument from the list of configured
instruments. If the instrument is needed to perform a calibration step
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in the procedure, another 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. An IEEE-488 Interface Clear command is sent.

2. Each system instrument required by the procedure receives a reset
command

Display Control FSCs

Display Control FSCs are used to present calibration instructions (e.g., Set Switch
S1 to ON) or other information to the operator. This information is displayed on
the screen of the Calibration System during execution of the calibration procedure.
The following is a list of the display control FSCs for MET/CAL Calibration
Software.

CON:  Specify a connection from a calibration system instrument to the UUT.

DISP:  Display a message.
DRAW: Define a stick figure representation of the UUT.

HEAD: Display a Header message during calibration procedure execution.

ME

PIC:

SS: Define a message for EVAL, Measurement or Stimulus Setup test or
Slew.

Display a Picture.

RNG:  Specify a UUT Range message.

SET: Generate a list of UUT settings (usually used with oscilloscopes).

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 the line is a single undivided
record.
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e 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.

e The message length in any line is limited to 56 characters.

e Certain special constructions can be used in some of these display-control
FSCs. The description of the individual display control FSC contains
information on which Special Constructions are allowed for that FSC. For
general information about the special 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.

The following is a list of evaluation FSCs:

e DOSE: Sets PASS or FAIL via a user program.

e EVAL: Sets PASS or FAIL based on operator response to a YES/NO prompt.
e MEMC: Sets PASS or FAIL based on numeric comparison.

e MEMCX: Sets PASS or FAIL based on numeric comparison.

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

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

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

Interface Control FSCs

36

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

o |EEE: Direct control of a device on an IEEE-488 interface.

o [EEE2: Direct control of a device on an IEEE-488 interface that is IEEE-488.2
compliant.
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e PORT: Direct control of a device on a serial interface.

e SCPI: Direct control of a device on a IEEE-488 interface that is SCPI
compliant.

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 special constructions can be used with some of these FSCs. The
descriptions of individual FSCs contain information on which special
constructions are allowed 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 data registers. The following FSCs are used in memory register operations:

e MATH: performs arithmetic operations using memory registers.
e MEM2: Manipulates the contents of the memory register MEM2.
e MEME: Exchanges the values of memory registers MEM and MEM1.

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

e MEM+: Adds MEMI1 or the specified value to memory register MEM.

e MEM-: Subtracts MEMI1 or the specified value from memory register MEM.
e MEM*: Multiplies MEM by a the specified value or MEM1.

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 a response. Refer to
the OPBR FSC section in this manual for more information on OPBR.

The following FSCs control procedures:

e ASK+: Sets one or more of the system flags.

e ASK-: Unsets one or more of the system flags.

e CALL: Calls one procedure from another.

e DO, UNTIL: Conditional looping over procedure statements.

e DOS: Calls a user program (also see DOSE under Evaluation
FSCs).

e [F, ELSEIF,

ELSE, ENDIF: Conditional execution of procedure statements.
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JMP: Jumps to a specified procedure step.
e JMPF: Jumps to a specified procedure step if MEMI1 is less than zero.
JMPT: Jumps to a specified procedure step if MEM1 is greater than
Zero.
e JMPL: Branch to specified LABEL.
e JMPZ: Jumps to a specified procedure step if MEM1 is equal to zero.
e LABEL: Establishes target for JMPL.
e OPBR: Presents a message that requests a response.
e RPT: Repeats a test.
e TARGET: Specifies jump destinction for post test “Repeat” and “Cancel”
options.
e WAIT: Specifies a delay between procedure statements with an optional
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popup message and countdown timer.
e WHILE, ENDW: Conditional looping over procedure statements.

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 to Special 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:

e ACC This specifies the system accuracy for a MEMC FSC.

e RESET: Specifies reset commands for user-configured instruments or the
UUT.

e RSLT: Adds text to result files, with or without an operator prompt.

e STD: Includes traceability information for manual instrument.

e TOL: Specifies tolerance.

e TSET: Assigns values for system parameters for current test only.

e VSET: Assigns values for system parameters for all tests.
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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
(4000, 4000A, 4700, 4705, Change Value Value Value
4707, 4708, 4800, 4800A,
4805, 4808, 5100B & 5130A
Ohms)
Stimulus, SLEW No Slew Slew Actual
(5450A, 5700A, & 5720A Change Value Value Resistance
Ohms)
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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Table 8. Comparison Tests
Function MEM MEM1 oo System
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, a MARGINAL PASS condition is recorded, and any
immediately following adjustment procedure lines are executed. This condition
indicates that although the UUT is within specification, it is advisable to adjust the
UUT so it is well 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 NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
2.001 5700 10 10v 0.1% 0.1/ 2W
2.001 5700 10v S 2W
2.003 DISP Adjust R1 for a 10V Reading

Because the FSC is in the RANGE field, no UUT range information is allowed 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 line is an adjustment procedure line.

To change an adjustment procedure step back to a regular 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
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Continue allows you to mark the current line as a continuation of the previous line.
This is 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
[«Enter | On the second line of the statement, press [F§| to link the lines together.
The FSC is automatically inserted if the following conditions occur:

o The FSC field of the current line is empty.
e The previous line was successfully compiled.
e The FSC 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

The following messages are automatically displayed by MET/CAL unless defeated
using an associated ASK flag. Refer to Chapter 2, F'SC 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.

e 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 <MEM2> to autorange function (based on nominal units).
If the D-flag is in 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 slew message is generated by an instrument FSC specifying a
calibration instrument stimulus function in the following cases:
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An evaluation test is specified and any of the defaults ASK- B, ask- G, or
ASK- K are in effect.

A nominal setup test is specified.

For discrete resistance specified using 4000, 4000A, 4700, 4705, 4707,
4708, 4800, 4800A, 4805, 4808, 5450,5700, 5720, 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 stimulus for a UUT reading of nominal value+prefix+units.

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

Adjust stimulus for a UUT horizontal reading of nominal/range divisions
(when the NOMINAL field specifies amplitude).

Adjust stimulus for a UUT 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.
e 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
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A number of special constructions are used in Procedure Control FSCs, Display
Control FSCs, PORT, IEEE, IEEE2, SCPI, and EVAL FSCs. Table 9 shows what
the various special 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, IEEE2, SCPI

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

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

input [I$] > file name or [I] > file name IEEE, IEEE2, PORT, SCPI

memory register

MEM, MEM1 or MEM2

DISP, EVAL, HEAD, IEEE,
IEEE2, SCPI, 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, IEEE2, SCPI,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, IEEE2, SCPI
clear
remote enable REN IEEE, IEEE2, SCPI
goto local GTL IEEE, IEEE2, SCPI
local lockout LLO IEEE, IEEE2, SCPI
group execute TRIG IEEE, IEEE2, SCPI
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, IEEE2, SCPI

inter-byte delay

S inter-byte delay

IEEE, IEEE2, SCPI

variable

V variable name

DISP, HEAD, IEEE, IEEE2,
SCPI, MEMI, MEM2, MESS,
OPBR, PORT, RSLT, SET

output to file

O < file name

IEEE, IEEE2, SCPI, 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[#] causes a delay of the message line by integer
milliseconds. The available range is 0 to 32767 milliseconds. The delay occurs at
the position of the construct. For example, the following procedure line first causes
the word This to be displayed. Ten seconds later, the word message is added,
followed five seconds later by is delayed.

Draw Construction
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A drawing is defined by a "DRAW" statement together with a [DRAWx, y, view]
construction. The drawing does not appear until a statement containing a
[DRAWLX, y, view] construction is executed.

The DRAW FSC allows 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 a simple 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:

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

e parl specifies the 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.

e par2 specifies the 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 par3 indicates the desired view from the UUT: front (F), back (B), left side
(L), right side ®, top (T), or bottom/underside (U).

Specifying 0 (zero) for parl and par2 causes the UUT drawing to be displayed
without an annunciator.
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Memory Registers

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

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

[MEM2] MEM2 is a global 4096-character string register. This
construction causes the current value of memory register MEM2
to be inserted in the text in place of the construction.

[M1], [M2], M]n] are global numeric memory registers that store a floating-

[M3], ..., point 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.

[L1], [L2], L[n]are local numeric memory registers that store a floating-

[L3], ..., point value. These constructions cause the value of the respective

[L32] memory register L[n] to be inserted in the text in place of the
construction.

[S1], [S2], S[n] are global string registers (max 32767). These constructions
[S3], ..., [S32]cause the current value of memory register S[n] to be inserted in
the 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, IEEE2, RESET, and SCPI 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 NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
1.010 DISP [MEM] Volts are stored

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

2 Volts are Stored
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Numeric Literals

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

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
1.011 DISP [7]Safety Notice Follows

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

Since braces and square brackets are reserved for special constructions, 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 evaluates to the value of the named variable. The syntax
for the variable construction is [Vvariable name]. The variable must, at run time,
be present in the MET/CAL Variable File. The default name is VARIABLE.DAT.
The following is an example:

DISP Current date is [V DATES].

46



Metrology Software
Function Selection Code Reference

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
general features and restrictions of the FSCs are discussed.

The FSCs are arranged in alphanumerical order except in the case of auxiliary
instrument FSCs. For example the 5520A auxiliary FSC M5520 follows the 5520A
main FSC 5520.. The page header for the FSC contains:

e FSC name (e.g., 5700)
e FSC type (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, MEM1, and MEM2.
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-sequential order. Use the bookmarks in the pdf file to access a
specific FSC.

Note

Flexible Standards is a MET/CAL technique that allows the operator
to interchange any reference instrument with another, specially
configured instrument, of the same functional class without
necessitating procedure modification. This technique is best suited
to those categories of remotely controllable standards that include
many different models with essentially the same functionality. These
are the types of instruments that have similar functional capabilities
but likely have different range points, different specifications and
different control commands. See the Flexible Standards application
note included in MET/CAL’s documentation directory.
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195 Instrument FSC

Description

The 195 FSC programs the Wavetek 195 Universal Waveform Generator to output
DC voltage, or sine, square, triangle, positive ramp, negative ramp, and pulse
waveforms.

Note

Ifthe 195 is to 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 195. 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
Stop Bits: 1

Flow Control: Xon/Xoff

Press the Utility button on the 195 front panel. Press the right arrow below the
knob until "Remote" can be selected using one of the softkeys on the left side of
the display. Select the following settings:

interface: RS232
baud rate: 9600

195-1
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Functional Capability
Waveform Frequency
Sine 0.1 mHz to 16 MHz
Square 0.1 mHz to 16 MHz
Triangle 0.1 mHz to 100 kHz

Positive Ramp

0.1 mHz to 100 kHz

Negative Ramp

0.1 mHz to 100 kHz

Pulse
Period 100 nsto 100 s
Width 25ns1099.99s

Output Level

2.5 mV to 10 Vpp into 50 O

5.0 mV to 20 Vpp open circuit

195-2

Parameters

RANGE

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

Evaluation FSCs".

NOMINAL

This field 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) entered as: [numeric][prefix]Vp

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

e dBm entered as: [numeric][prefix]D

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

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

e The NOMINAL field may specify Decibels only when the MOD?2 field
specifies SI.

e 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 PU (i.e. MOD?2 is
not blank).

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

e When the NOMINAL field contains only units and the MODI] field is not
blank, the MOD1 field must specify a value.

TOLERANCE

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

MOD1
This field specifies amplitude or frequency or period for AC functions.
e Voltage (RMS) entered as: [numeric][prefix]V
e Voltage (Peak) entered as: [numeric][prefix]Vp
e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
e dBm entered as: [numeric][prefix]D
e Frequency entered as [numeric][prefix]H.

e Period entered as [numeric][prefix]T.

e blank DC

Rules:

e The MODI field may specify Decibels only when the MOD?2 field specifies
SL

e The MODI field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

e The MODI field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

e  When the MODI 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

This field specifies the function (waveform type).
blank DC Volts

SI
SQ
TI
+R
R
PU

Rules:
When the MOD?2 field is PU, the M195 RANGE field must specify PER or

MOD3

PULSE.

Sine

Square
Triangle
Positive Ramp
Negative Ramp

Pulse

SI is inserted automatically in the MOD?2 field when the MODI field is not
blank and no MOD?2 code is entered.

The MOD2 field must be blank when the MOD1 field is blank (i.e. DC
Voltage is specified).

This field is not used.

MOD4

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

CON

This field specifies the UUT connection.

L

blank

Rules:

When the CON field specifies "L" the output is expected to be terminated
with 50 ). This can be accomplished by using a 50 () terminator at the UUT
or setting the UUT input impedance to 50 ().

195-4

50 Q) termination

1 MQ) Input Impedance
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If ASK- W or ASK- V is in 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 MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FsSC RANGE NOMINAL TOLERANCE
#----- Reset -----
1.001 195 *
#----- DC Voltage -----
1.002 195 1.00V
# ----- Sine Wave -----
1.003 195 400 2.5Vp -2.8U +2.9U0
2.001 195 400 3.500Vp 7.4U
3.001 195 -37.78D
#----- Square Wave w/DC offset -----
3.002 M195
3.003 195 1Vp
#o----- Triangle Wave -----
3.004 M195 *
3.005 195 13mVp
# ----- Positive Ramp -----
3.006 195 1.0Vp
#----- Negative Ramp -----
3.007 195 1.0Vp
# ----- Pulse -----
3.008 M195 PER 1uT
3.009 195 100nT
3.010 M195 *
#o----- Frequency -----
3.011 195 800.0H
#o----- Simultaneous Output -----
3.012 M195
3.013 195 1Vpp
3.014 M195
3.015 195 1Vpp
3.016 M195
3.017 195 1Vpp
3.018 M195
3.019 195 1Vpp
# ----- Phase-setting Between Channels -----
3.020 M195
3.021 195 3Vpp
3.022 M195 30deg
3.023 195 3Vpp
3.024 END

MOD1

60H
20kH
100H
0.5Voff
1kH
10kH
100kH

20kH

1Vp

300mv

1kH
2kH
4kH

8kH

1kH

1kH

MOD2

SI
SI
SI

SQ

TI

+R

PU

ST

ST
SQ
TI

+R

ST

3 4

MS

SL
SI S

CON

[ o

CH1

CH1

CH2

CH3

CH4

CH3

CH4
L
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Auxiliary Instrument Setup FSC

Description

The M195 FSC is used to specify pulse period, pulse width, and DC offset,
channel mode (master/slave), and output channel.

Functional Capability
Pulse Period 100 ns to 100 s
Pulse Width 25 ns t0 99.99 s
DC Offset: 0V to5 V into 50 Q)
0 V to 10 V open circuit
restricted by:
|[Voff] + |[Vp| <= Vmax

Parameters

Range
This field specifies one of the following:
e PULSE Pulse Width
e PER Pulse Period
e blank field not applicable

Nominal
This field specifies one of the following:
e Pulse Width entered as: [numeric][prefix]T
e Pulse Period entered as: [numeric][prefix|T

e "¥'  resetto default values

M195-1



M195

Auxiliary Instrument Setup FSC

e blank not applicable

Rules:

e The NOMINAL field must specify the pulse width when the RANGE field is
PULSE.

e The NOMINAL field must specify the pulse period when the RANGE field is
PER.

e [fthe Nominal field does not contain a value the value is taken from memory
register MEM.

Tolerance

The Tolerance field specifies the phase of the specified channel relative to the
master channel.

e Phase entered as: [numeric][prefix]deg

e blank mode in independent or this is the master channel

Rules:
e The Tolerance field may specify the phase only when the MOD3 field is "SL"
(Slave).

e  When the MOD3 is field is SL and no phase is specified, 0 deg is
automatically insert in the tolerance field.

MOD1
The MODI field specifies the following:
e DC Offset entered as: [numeric][prefix]Voff
e blank no offset
Rules:

e Ifthe MODI field does not contain a value the value is taken from memory
register MEM.

MOD2
This field is not used.
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MOD3

The MOD?3 field specifies the channel mode:

MOD4

MS
SL

Master

Slave

blank Independent
Rules:
If the MOD?3 field must be blank when the RANGE field is PULSE or PER.

This field is not used.

CON

This field specifies the output channel.

CH1
CH2
CH3
CH4

Rules:

If no valid CON field code is entered, CH1 is automatically inserted in the

CON field.

Examples
See 195 FSC.
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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 Vto 1100V
AC Voltage ° 2 mV to 199.9999 mV 1 Hz to 100 kHz
200 mV to 199.9999 V Hz to 1 MHz
200 Vto 1100 V Hz to 100 kHz
-40.969 dBm to -0.969 dBm Hz to 100 kHz 5Z
-0.969 dBm to +59.031 dBm Hz to 1 MHz 57
+59.031 dBm to +73.838 dBm Hz to 100 kHz 57
-42.730 dBm to -2.730 dBm Hz to 100 kHz 7Z
2.730 dBm to +57.270 dBm Hz to 1 MHz 7Z
+57.270 dBm to +72.077 dBm Hz to 100 kHz 7Z
-51.761 dBmto -11.761 dBm Hz to 100 kHz 6Z
-11.761 dBm to +48.239 dBm Hz to 1 MHz 6Z
+48.239 dBm to +63.046 dBm Hz to 100 kHz 6Z
Resistance *
True Ohms 0 Q to 199.999999 kQ oC
Normal Ohms |0 Q to 1.99999999 MQ
Hi Ohms 2 MQ to 1.99999999 GQ
DC Current * -1.5At015A
AC Current ® 2uAto1.5A 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 2uAto15A

. Requires Option 10 or 12.

. Requires Option 20.

. Requires Options 20 and 30.

. Requires Options 10, 20, and 30 or Options 12, 20, and 30.

. Option 10 is limited to a minimum of 10 Hz for all AC voltage.
. Lower bound is 200 Hz when MOD3 = FE (Fast Gate)

OO WON =
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Parameters

RANGE

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

NOMINAL
This field specifies the expected measured value or a reset.
e Voltage (DC or RMS) entered as [numeric][prefix]V.
e dBm entered as [numeric][prefix]D.
e Current entered as [numeric][prefix]A.
e Resistance entered as [numeric][prefix]Z.
e Frequency entered as [numeric][prefix]H.
e Reset entered as *.

Rules:

e The NOMINAL field may specify frequency only when the MODI1 field
specifies voltage or current.

TOLERANCE

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

MOD1

This field specifies frequency or amplitude for AC voltage or AC current
measurements.

e Frequency entered as numeric|prefix]H.

e Voltage entered as numeric[prefix]V.

e Current entered as numeric|prefix]A.

e blank not applicable

Rules:

e The MODI1 field may specify frequency only when the NOMINAL field

specifies voltage or current.
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e The MODI1 field must specify voltage or current when the NOMINAL field
specifies frequency.

e The MODI1 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

< 1l kHzand>=360 Hz 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
< 10 Hz 1 Hz High Pass Filter
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MOD2
This field specifies one of the following:
1. The load impedance that the AC voltage is referenced to, or

2. Offset compensated resistance "TRUE OHMS" function.

o 57 50 Q

o 77 75 Q

e 6Z 600 Q

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

Rules:

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

e The MOD?2 field may specify "OC" only when the NOMINAL field specifies
a resistance less than 200 kQ.

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

1. DC Voltage: The NOMINAL specifies voltage and the MODI field is
blank.

2. DC Current: The NOMINAL specifies current
AC Current: The NOMINAL or MODI 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
10to 40 Hz 1/5s 1/5s 1/5s 1/5s
Option 12:
>= 100 Hz 2/s 2/s 2/s 2/s
40 to 100 Hz 1/2s 1/2s 1/2s 1/2s
10to 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:
>=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
10to 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
10to 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)

>=0Q to <200 kQ | 6.5 digits 6.5 digits 7.5 digits 6.5 digits
Normal Q
>=20 Qto <2 MQ | 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

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

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

Rules:
e The CON field may specify a 4W 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 MEMI1 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

1271-10

STEP FSC RANGE NOMINAL

#----- Reset -----
1.001 1271 *

#----- DC Voltage -----
1.002 M1271 RNGLK 1V
1.003 1271 10mv
1.004 M1271 *
1.005 1271 A -1000V

#----- AC Voltage -----
2.001 1271 200 100V

# ---- dBm, 50 Ohms ----
3.001 1271 0.00D

#----- DC Current -----
4.001 1271 10 1.00A

#----- AC Current -----
5.001 1271 2 mA

# ----- Resistance -----
6.001 1271 100 256kz

#----- Frequency -----
7.001 1271 1 10.0kH
8.001 1271 10 1.00kH

TOLERANCE

°
5

1%

1000P%

=
o°

=
o°

°
©

o
)

0.1U0

2/

.10

2/
2/

MOD1

10kH

1kH

1kH

v
10mA

MOD2

52

3

4 CON

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 Ohms filter, and guard.

Parameters

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

RANGE
This field specifies one of the following:
e RNGLK Range Lock
e Dlank field not applicable
Rules:

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

NOMINAL
This field specifies the locked range or reset.
e Voltage range selection value entered as: numeric[prefix|V
e Current range selection value entered as: numeric[prefix]A
e Resistance range selection value entered as: numeric[prefix]Z

e "'  reset to default values
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Rules:

e The NOMINAL field may specify a range selection value only when the
RANGE field specifies RNGLK.

Selection Value Locked Range
0 mV to 100 mV 100 mvV
> 100 mV to 1V 1V
> 1V to 10 V 10 Vv
> 10 V. to 100 V 100 V
> 100 V to 1000 V 1000 V
0 WA to 100 pA 100 pa
> 100 YA to 1 mA 1 mA
> 1 mA to 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0 Q to 10 Q 10 Q
> 10 Q to 100 Q 100 Q
> 100 Q to 1 kQ 1 kQ
> 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
> 100 MQ to 1 GQ 1 GQ

e A MI1271 range lock specification only applies when a subsequent 1271 FSC
specifies an applicable measurement function (see EXAMPLES below).

e  When a M1271 range lock is specified for the 10 Ohm range any subsequent
1271 FSC's, that specify resistance measurement (1271 Nominal units are €
"Z"), must also specify MOD2 ="OC" Offset Compensated Resistance

(TRUE OHMS).

e When the NOMINAL field specifies reset "*", all other fields must be blank.

TOLERANCE

MOD1

M1271-2
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MOD2

This field is enables and disables the filter for DC voltage, DC current, and
resistance measurements.

e FL enable filter
o plank disable filter
Rules:

e The MOD2 field is ignored when the 1271 FSC specifies AC Voltage or AC
Current measurement.

MOD3
This field is not used.

MOD4

This field is used to specify the guard connection:
e G remote guard

e Dlank local guard

CON
This field is not used.

Examples
STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
#
1.001 M1271 RNGLK 100mV
#
# 100mV range is locked
#
1.002 1271 100mv 1% 2W
#
# 10mV range is locked
#
2.001 1271 10mv 1% 1kH 2W
3.001 1271 1kH 1% 10mv 2W
#

# Autorange is selected (M1271 FSC not applicable) .
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#
4.001 1271 1uA 1%
5.001 1271 100uA 1% 1kH
6.001 1271 1kH 1% 100uA
7.001 1271 10Z 1%
#
8.001 M1271 RNGLK 100uA
#
# Autorange is selected (M1271 FSC not applicable) .
#
8.002 1271 100mvV 1%
9.001 1271 10mv 1% 1kH
10.001 1271 1kH 1% 10mv
#
# 100uA range is locked
#
11.001 1271 100uA 1%
#
# 100uA range is locked
#
12.001 1271 100uA 1% 1kH
13.001 1271 1kH 1% 100uA
#
# Autorange is selected (M1271 FSC not applicable) .
#
14.001 1271 10z 1%
#
15.001 M1271 RNGLK 10Z
#
# Autorange is selected (M1271 FSC not applicable) .
#
15.002 1271 100mv 1%
16.001 1271 10mv 1% 1kH
17.001 1271 1uA 1%
18.001 1271 100uA 1% 1kH
#
# 10 Ohm range is locked.
#
19.001 1271 10z 1%
#

# Autorange is selected for all subsequent 1271 FSCs.
#
20.001 M1271 *

ocC

Z =2 2 2

2W
2W
2W
2W

2W
2W
2W

2W

2W
2W

2W

2W
2W
2W
2W

4w



1281

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 Vto 1100 V

AC Voltage' 2 mV to 199.9999 mV 1 Hz to 100 kHz
200 mV to 199.9999 V 1 Hz to 1 MHz
200 Vto 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 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 772
-2.730 dBm to +57.270 dBm 1 Hzto 1 MHz 7Z
+57.270 dBm to +72.077 dBm | 1 Hz to 100 kHz 72
-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 oC
Normal 0 Q to 1.99999999 MQ
Ohms
Hi Ohms 2 MQ to 1.99999999 GQ
DC Current’ -1.5At01.5A
AC Current' 2uAt01.5A 10 Hz to 5 kHz
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Function

Nominal

MOD1

MOD2

MOD3

Frequency'®

10 Hz to 100 kHZ'

2mV to 1000 V

10 Hz to 1 MHZ'

200 mV to 199.9999 V

10 Hz to 5 kHZ'

2uAto 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 MODS3 = FE (Fast Gate)

Parameters

RANGE

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

Instrument Evaluation FSCs".

NOMINAL

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

e dBm entered as [numeric][prefix]D.

e Current entered as [numeric][prefix]A.

e Resistance entered as [numeric][prefix]Z.

e Frequency entered as [numeric][prefix]H.

e Reset entered as *.

Rules:

e The NOMINAL field may specify frequency only when the MODI1 field

specifies voltage or current.

TOLERANCE

This field specifies the UUT tolerance as described in the section "General Rules

for Instrument Evaluation FSCs".
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MOD1

This field specifies frequency or amplitude for AC voltage or AC current
measurements.

e Frequency entered as numeric|prefix]H.
e Voltage entered as numeric[prefix]V.

e Current entered as numeric|prefix]A.

e blank not applicable

Rules:

e The MODI1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

e The MODI1 field must specify voltage or current when the NOMINAL field
specifies frequency.

e The MODI1 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
< 100 Hzand >=40 Hz 40 Hz High Pass Filter
<40 Hz and >= 10 Hz 10 Hz High Pass Filter
< 10 Hz 10 Hz High Pass Filter

MOD2
This field specifies one of the following:
1. The load impedance that the AC voltage is referenced to, or
2. Offset compensated resistance "TRUE OHMS" function.
o 57 50 Q
e 77 75 Q
e 6Z 600 Q
e OC Enable offset compensated resistance "True OHMS".
e blank (see below)
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Rules:

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

e The MOD?2 field may specify "OC" only when the NOMINAL field specifies
a resistance less than 200 k€.

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

1. DC Voltage: The NOMINAL specifies voltage and the MODI field is
blank.

2. DC Current: The NOMINAL specifies current
AC Current: The NOMINAL or MOD1 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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Function F blank E FE
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:
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Function F blank E FE
thrown away' 1 1 2 1
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 | 6.5 digits 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 2/s 1/6s 2/s
MQ
>= 20 MQ 35/s 2/s 1/2s 2/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
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Function

blank

FE

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.

MOD4

This field specifies the type of test being performed as described in the section

"General Rules for Instrument Evaluation FSCs".

This field specifies the UUT connection.

CON
o 2W
o 4W
Rules:

2-wire

4-wire

e The CON field may specify a 4W 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 MEMI1 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

STEP FSC RANGE NOMINAL

#----- Reset -----
1.001 1281 *

#----- DC Voltage -----
1.002 M1281 RNGLK 1V
1.003 1281 10mv
1.004 M1281 *
1.005 1281 A -1000V

#----- AC Voltage -----
2.001 1281 200 100V

# ---- dBm, 50 Ohms ----
3.001 1281 0.00D

#----- DC Current -----
4.001 1281 10 1.00A

#----- AC Current -----
5.001 1281 2 mA

#----- Resistance -----
6.001 1281 100 256kz

# ----- Frequency -----
7.001 1281 1 10.0kH
8.001 1281 10 1.00kH

1281-8
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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 a blank M 1281 statement is entered, a "*" is inserted automatically in the
NOMINAL field. See NOMINAL field parameter for a description of "*".

RANGE
This field specifies one of the following:
e RNGLK Range Lock
e Dlank field not applicable
Rules:

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

NOMINAL
This field specifies the locked range or reset.
e Voltage range selection value entered as: numeric[prefix|V
e Current range selection value entered as: numeric[prefix]A
e Resistance range selection value entered as: numeric[prefix]Z

e "'  reset to default values
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Rules:

e The NOMINAL field may specify a range selection value only when the
RANGE field specifies RNGLK.

Selection Value

Locked Range

0
100
1
10
100

vV V. V V

0

100
1
10
100

V V. V V

0
10
100
1
10
100
1
10
100

V V. V VvV V VvV V V

mV to
mV to
V to
V to
V to

WA to

WA to
mA to
mA to
mA to

Q to
Q to
Q to
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0 mV
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0
0
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PEE B

Q

Q

kQ
kQ
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MQ
GQ

100 mV
1V
10 V
100 V
1000 V

100 uA
1 mA
10 mA
100 mA
1A

10 Q
100 Q
1 kQ
10 kQ
100 kQ
1 MQ
10 MQ
100 MQ
1 GQ

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

e When a M1281 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).

e  When the NOMINAL field specifies reset "*", all other fields must be blank.

TOLERANCE

MOD1

M1281-2

This field is not used.

This field is not used.
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MOD2

This field is enables and disables the filter for DC voltage, DC current, and
resistance measurements.

e FL enable filter
o plank disable filter
Rules:

e The MOD2 field is ignored when the 1281 FSC specifies AC Voltage or AC
Current measurement.

MOD3
This field is not used.

MOD4

This field is used to specify the guard connection:
e G remote guard

e Dlank local guard

CON
This field is not used.
EXAMPLES
STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
#
1.001 M1281 RNGLK 100mVv
#
# 100mV range is locked
#
1.002 1281 100mv 1% 2W
#
# 10mV range is locked
#
2.001 1281 10mv 1% 1kH 2W
3.001 1281 1kH 1% 10mv 2W
#
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M1281-4

# Autorange is selected (M1281 FSC not applicable) .
#
4.001 1281 1uA 1%
5.001 1281 100uA 1% 1kH
6.001 1281 1kH 1% 100uA
7.001 1281 10Z 1%
#
8.001 M1281 RNGLK 100uA
#
# Autorange is selected (M1281 FSC not applicable) .
#
8.002 1281 100mvV 1%
9.001 1281 10mv 1% 1kH
10.001 1281 1kH 1% 10mv
#
# 100uA range is locked
#
11.001 1281 100uA 1%
#
# 100uA range is locked
#
12.001 1281 100uA 1% 1kH
13.001 1281 1kH 1% 100uA
#

# Autorange is selected (M1281 FSC not applicable) .
#

14.001 1281 10z 1
#

15.001 M1281 RNGLK 10Z
#
# Autorange is selected (M1281 FSC not applicable) .
#

o°

15.002 1281 100mv 1%
16.001 1281 10mv 1% 1kH
17.001 1281 1uA 1%
18.001 1281 100uA 1% 1kH
#
# 10 Ohm range is locked.
#
19.001 1281 10z 1%
#

# Autorange is selected for all subsequent 1281 FSCs.
#
20.001 M1281 *

ocC

Z =2 2 2

2W
2W
2W
2W

2W
2W
2W

2W

2W
2W

2W

2W
2W
2W
2W

4w
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Description

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

Note

If the 2000 is to 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 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 a standard serial port (COM1, COM2, ..., COM16), select 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 Vto 1100 V
AC Voltage' 0.1 mV to 750 V 3 Hz to 300 kHz
DC Current -3Ato 3 A
AC Current 1pAto3A 3 Hz to 5 kHz
Resistance 0 Qto 119.9999 MQ
Conductance >8.4 nS
Frequency 3 Hz to 300 kHz 100 mV to 750 V
Period 3.3ust00.33s 100 mV to 750 V
dBm' -66.98 dBm to 70.51 dBm 3 Hz to 300 kHz 52
dBm' -68.75 dBm to 68.75 dBm 3 Hz to 300 kHz 7Z
dBm’ -74.77 dBm to 62.73 dBm 3 Hz to 300 kHz 3Z
dBm’ -77.78 dBm to 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 as: [numeric][prefix]V.
dBm 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.

Period entered as [numeric][prefix]T.

Reset entered as *.

Rules:

e 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.

e Frequency entered as [numeric][prefix]H.
e \oltage entered as [numeric][prefix]V.
e blank not applicable.

Rules:
e The MODI1 field must be blank when the NOMINAL field specifies resistance or
conductance.

e The MODI1 field may specify frequency only when the NOMINAL field specifies
voltage or current.

e The MODL1 field must specify voltage when the NOMINAL field specifies frequency
or period.
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MOD2

This field specifies the load impedance that the AC voltage is referenced to.

Rules:

MOD3
Not used.

MOD4

5Z
7z
3Z
6Z

50 Q
75 Q
300 Q
600 Q

blank field not applicable

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

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.
2W  2-wire
4W  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".
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Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
# - Reset ----—-

1.001 2000 * S
# - DC Voltage —-———-

1.002 2000 10 1ov 1% 0.01U 2w
# - AC Voltage --———-

5.001 2000 1000 650V 5% 30kH 2w

6.001 2000 1 i\ 1% 0.01U 10kH 2w
# - Decibels ————-

7.001 2000 A 60.0D 0.1U 1kH 5Z 2w
# - DC Current ————-—

9.001 2000 4000 350mA U 2w
# - AC Current --———-

10.001 2000 2 1A 3% 60H 2w
# - Resistance ---—-—-

11.001 2000 100 10MZ 1% 2w
# - Conductance -----

12.001 2000 100 100nY 5% 2w
# - Setup Test —---—-

13.001 2000 v 10kH S 2w
# - Nominal Setup Test —---——

13.002 2000 1 v 10kH N 2w
# - Comparison Test ——-——

13.003 2000 1 Y% 1% 0.1V 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 Hz to 2 MHz
AC Coupling > 200 Hz
AC+DC <200 Hz
Coupling
DC Current 21Ato21A
AC Current 100 pAto 2.1 A 1 Hz to 100 kHz
Resistance 0 Qto 1.05 GQ
Conductance >0.9524 nS
1 1Hzto 5 MHz 60 mVio 775V
Frequency 5 MHz to 15 MHz 350 mV to 775 V
1 Hzto 5 MHz 150 uAto 2.1 A
Decibels' -126.9 dBm to 70.79 dBm 1 Hz to 2 MHz 57
Decibels' -128.7 dBm to 69.03 dBm 1 Hz to 2 MHz 7Z
Decibels' -134.7 dBm to 63.01 dBm 1 Hz to 2 MHz 3Z
Decibels' -137.7 dBm to 60.00 dBm 1 Hz to 2 MHz 6Z
Temperature
D100 RTD -200 °C to 630 °C RD
F100 RTD -200 °C to 630 °C RO
Pt100 RTD -200 °C to 630 °C RP
Pt385 RTD -200 °C t0 630 °C R1
Pt3916 RTD | -200 °C to 630 °C R7
SPRT -200 °C to 630 °C RR
Type J TC -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

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 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:

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

e The NOMINAL field must specify a resistance, or equivalent conductance,
less than or equal to 21 k€ when the MOD?2 field specifies offset
compensation override "O".

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.

e Frequency entered as numeric|[prefix|H
e Voltage entered as numeric[prefix]V
e Current entered as numeric|prefix]A

e blank not applicable
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Rules:

e The MODI1 field must be blank when the NOMINAL field specifies
resistance, conductance, or temperature.

e The MODI1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

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

MOD2

This field specifies the load impedance that the AC voltage is referenced to for
decibels or the RTD or thermocouple type for temperature measurement.

e O Override offset compensation for ohms
50 Q

75 Q

300 Q

600 Q

F100 RTD

100 Q Pt 385 RTD
100 Q Pt 385 RTD
D100 RTD

Pt100 RTD

SPRT

Type J thermocouple

9]
N

Type K thermocouple
Type T thermocouple
Type E thermocouple
Type R thermocouple
Type S thermocouple

[ ]
slolsm sl - EEEE2ERER

B Type B thermocouple
e blank field not applicable

Rules:
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MOD3

2001-4

e The MOD?2 field may specify offset compensation override "O" only when the

NOMINAL field specifies resistance or conductance.

e The MOD?2 field may specify a reference impedance only when the

NOMINAL field specifies decibels.

e The MOD?2 field may specify a thermocouple, RTD, or SPRT only when the

NOMINAL field specifies temperature.

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
D100 RTD N/A 0.001 °C 0.001 °C
F100 RTD N/A 0.001 °C 0.001 °C
Pt100 RTD N/A 0.001 °C 0.001 °C
Pt385 RTD N/A 0.001 °C 0.001 °C
Pt3916 RTD N/A 0.001 °C 0.001 °C
SPRT N/A 0.001 °C 0.001 °C
Type J TC 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:
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e The MOD3 field may specify "E" only when the NOMINAL field specifies
voltage, decibels, current, resistance, conductance, or temperature.

e The MOD3 field may specify "F" only when the MODI 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.

o 2W 2-wire

3W  3-wire
4W  4-wire

Rules:

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

e The CON field may specify a 4W only when the NOMINAL field specifies
resistance or conductance and the resistance is < 2.1 MQ.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" .

Examples

STEP FsC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
# ----- Reset -----

1.001 2001 * S
# ----- DC Voltage -----

1.002 2001 10 10v 1% 0.01U0 2W
# ----- AC Voltage -----

5.001 2001 1000 650V 5% 30kH 2W

6.001 2001 1 1iv 1% 0.01U0 10kH 2W
# ----- Decibels -----

7.001 2001 A 60.0D 0.1U 1kH 5Z 2W
# ----- DC Current -----

9.001 2001 4000 350mA oU 2W
# ----- AC Current -----

10.001 2001 2 1A 3% 60H 2W
# ----- Resistance -----

11.001 2001 100 10MZ 1% 2W
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————— Conductance -----

12.001 2001 100 100nY 5% 2W
————— Setup Test -----

13.001 2001 1v 10kH S 2W
————— Nominal Setup Test -----

13.002 2001 1 1v 10kH N 2W
————— Comparison Test -----

13.003 2001 1 1v 1% 0.1U 20kH c 2
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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 Vito 1100V
AC Voltage' 100 nVto 775V 1 Hz to 2 MHz
AC Coupling > 200 Hz
AC+DC <200 Hz
Coupling
DC Current -21At02.1A
AC Current 100 pAto 2.1 A 1 Hz to 100 kHz
Resistance 0 Qto 1.05 GQ
Conductance >0.9524 nS
Frequency' 1 Hzto 5 MHz 60 mVto775V
5 MHz to 15 MHz 350 mVto775V
1 Hz to 5 MHz 150 yAto 2.1 A
dBm' -126.9 dBm to 70.79 dBm 1 Hz to 2 MHz 57
dBm' -128.7 dBm t0 69.03 dBm 1 Hz to 2 MHz 7Z
dBm' -134.7 dBm to 63.01 dBm 1 Hz to 2 MHz 3Z
dBm' -137.7 dBm to 60.00 dBm 1 Hz to 2 MHz 6Z
Temperature®
D100 RTD -200 °C to 630 °C RD
F100 RTD -200 °C to 630 °C RO
Pt100 RTD -200 °C to 630 °C RP
Pt385 RTD -200 °C to 630 °C R1
Pt3916 RTD -200 °C to 630 °C R7
SPRT -200 °C to 630 °C RR
Type J TC -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

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 as: [numeric][prefix|V
dBm 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:

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

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

e The NOMINAL field must specify a resistance, or equivalent conductance,
less than or equal to 21 k€ when the MOD?2 field specifies offset
compensation override "O".

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 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 The MODI1 field must be blank when the NOMINAL field specifies
resistance, conductance, or temperature.

e The MODI1 field may specify frequency only when the NOMINAL field
specifies voltage or current.

e The MODI1 field must specify voltage or current when the NOMINAL field
specifies frequency.

MOD2

This field specifies the load impedance that the AC voltage is referenced to for
decibels or the RTD or thermocouple type for temperature measurement.

e O Override offset compensation for ohms
e 5Z 50Q

o 77 75Q

e 3Z 300Q

e 6Z 600Q

e RO FI00RTD

e RI 100Q2 Pt 385 RTD

e R7 100Q Pt3916 RTD

e RD DIO0RTD

e RP Pt100 RTD

e RR SPRT

o ] Type J thermocouple
e K  TypeK thermocouple
e T  TypeT thermocouple
e E  TypeE thermocouple
e R Type R thermocouple
e S Type S thermocouple
e B  Type B thermocouple

e blank field not applicable
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Rules:

MOD3

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

The MOD?2 field may specify offset compensation override "O" only when the

NOMINAL field specifies resistance or conductance.

The MOD?2 field may specify a reference impedance only when the

NOMINAL field specifies decibels.

The MOD?2 field may specify a thermocouple, RTD, or SPRT only when the

NOMINAL field specifies temperature.

table:
F blank E
DC Volts

Number of 1 1 10
powetline 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
powetline 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
D100 RTD N/A 0.001 °C 0.001 °C
F100 RTD N/A 0.001 °C 0.001 °C
Pt100 RTD N/A 0.001 °C 0.001 °C
Pt385 RTD N/A 0.001 °C 0.001 °C
Pt3916 RTD N/A 0.001 °C 0.001 °C
SPRT 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 Normal Normal Normal
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Rules:

e The MOD3 field may specify "E" only when the NOMINAL field specifies
voltage, decibels, current, resistance, conductance, or temperature.

e The MOD3 field may specify "F" only when the MODI 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
e 3W 3-wire
e 4W  4-wire

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

e The CON field may specify a 4W only when the NOMINAL field specifies
resistance or conductance and the resistance is <. 2.1 MQ.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs".
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Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
# ----- Reset -----

1.001 2002 * S
# o----- DC Voltage -----

1.002 2002 10 10v 1% 0.01U0 2W
# ----- AC Voltage -----

5.001 2002 1000 650V 5% 30kH 2W

6.001 2002 1 v 1% 0.01U0 10kH 2W
# ----- Decibels -----

7.001 2002 A 60.0D 0.1U 1kH 57 2W
# o----- DC Current -----

9.001 2002 4000 350mA oU 2W
# ----- AC Current -----

10.001 2002 2 1A 3% 60H 2W
# ----- Resistance -----

11.001 2002 100 10MZ 1% 2W
# ----- Conductance -----

12.001 2002 100 100nY 5% 2W
# ----- Setup Test -----

13.001 2002 1iv 10kH S 2W
# ----- Nominal Setup Test -----

13.002 2002 1 1v 10kH N 2W
# ----- Comparison Test -----

13.003 2002 1 v 1% 0.1U0 20kH Cc 2W

2002-7



2002

Instrument FSC

2002-8



2024

Instrument FSC

Description

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 is to 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 procedure statements. Therefore the settings of the port
used to control the 202x must be set correctly before a procedure is
executed. If the 202x is connected to a standard serial port (COML1,
COM2, ..., COML16), 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 kHzto 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

This field specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs".
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NOMINAL
This field specifies the amplitude, frequency, period, or reset.
e Amplitude entered as: [numeric][prefix]D, V, or Vpp.
e Frequency entered as [numeric][prefix]H.
e Period entered as [numeric][prefix]T.
e Reset entered as *.

Rules:

o When the NOMINAL field specifies the amplitude, the MOD1 field must
specify the frequency or period.

o When the NOMINAL field specifies the frequency or period, the MODL1 field
must specify the amplitude.

TOLERANCE

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

MOD1
This field specifies the amplitude, frequency, or period.
e Frequency entered as [numeric][prefix]H.
e Period entered as [numeric][prefix]T.
o Amplitude entered as: [numeric][prefix]D, V, or Vpp.

Rules:

e When the MODL1 field specifies the frequency or period, the NOMINAL field
must specify the amplitude.

e When the MODL1 field specifies the amplitude, the NOMINAL field must
specify the frequency or period.
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MOD2

This field specifies whether "/div" is include in after the value in the automatic
range message.

e -D "Idiv" is not included
e blank "/div"is included if ASK+ D is in effect

Rules:
e The MOD2 field is automatically set to -D for a Setup Test.

MOD3
This field is not used.

MOD4

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

CON

This field is specifies which output port is used for the signal.

e CH1 Fluke 58xxA Channel 1

e CH2 Fluke 58xxA Channel 2

e CH3 Fluke 58xxA Channel 3

e CH4 Fluke 58xxA Channel 4

e CH5 Fluke 58xxA Channel 5

e 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.
Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEM1 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 RANGE NOMINAL TOLERANCE MoD1 MOD2 3 4 CON
# 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 28mVpp 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

#Ho———— Oscilloscope bandwidth test —-—-—-

7.001 ASK- F W
7.002 ASK+ D

7.003 DISP Connect the 5800A to UUT channel 1.

7.004 DISP Set UUT to 20us/div.

7.005 2024 20 120mVpp 100kH N CH1
7.006 ASK- N

7.007 MESS Adjust stimulus for a UUT vertical reading of 4.2 div.
7.008 2024 5MH -100% mVpp -D CH1
8.001 MESS

8.002 ASK+ N
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Description

The M2024 FSC provides the additional program functions for the Marconi 2023,
2024, IFR 2023 A 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 a reset.
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 a reset, enter an asterisk (*) in the NOMINAL field. This resets all
previous settings created with the M2024 FSC.

TOLERANCE
Not used.
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MOD1

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

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

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

e Phase Deviation:

Phase deviation is entered as numeric[prefix]rad. Phase deviation limits are 0
to 10 radians.

MOD2
Not used.

MOD3
Not used.

MOD4
Not used.

CON
Not used.
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Examples

STEP FSC
# AM Modulation

1.001 M2024
1.002 M2024
1.003 2024 10
2.001 M2024
2.002 2024 10

# FM Modulation
3.001 M2024
3.002 2024 10
4.001 M2024
4.002 2024 10

# Phase Modulation
5.001 M2024
5.002 2024 10
6.001 M2024
6.002 2024 10

RANGE NOMINAL

400H
0D
1000H
0D

400H
0D
1000H
0D

400H
0D
1000H
0D

TOLERANCE

1U

1U

0.11U0

0.11U0

MOD1 MOD2 3 4 CON

Opct
10MH
90pct
10MH

100H
200kH
99.9kH
1000MH

2rad
200kH
10rad
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

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

e Reset entered as *.

TOLERANCE

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

MOD1

This is not used and must be blank.

MOD2

This is not used and must be blank.

MOD3

This is not used and must be blank.
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MOD4

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

CON

This is not used and must be blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NOMINAL
#----- Reset -----
1.001 2620T *
#----- Evaluation Test -----
7.001 2620T 23.0degC
#----- Setup Test -----
9.001 2620T 100.0degC
#----- Nominal Setup Test -----
9.002 2620T 1 212.0degF
#----- Comparison 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

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

e Reset entered as *.
TOLERANCE

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

MOD1

This is not used and must be blank.

MOD2

This is not used and must be blank.

MOD3

This is not used and must be blank.
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MOD4

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

CON

This is not used and must be blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NOMINAL
#----- Reset -----
1.001 2635T *
#----- Evaluation Test -----
7.001 2635T 23.0degC
#----- Setup Test -----
9.001 2635T 100.0degC
#----- Nominal Setup Test -----
9.002 2635T 1 212.0degF
#----- Comparison 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 is to 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 a standard serial port (COM1,
COM2,..., COM16), 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 uHz to 15 MHz
Triangle 100 pHz to 100 kHz

Positive Ramp

100 puHz to 100 kHz

Negative Ramp

100 uHz to 100 kHz

Exponential Rise 100 pHz to 5 MHz

100 pHz to 5 MHz

Exponential Fall

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

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

NOMINAL

This field 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
e dBm entered as: [numeric][prefix]D

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

e Period entered as: [numeric][prefix]T
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Rules:
e The NOMINAL field may specify Decibels only when the MOD?2 field
specifies SI.

o The NOMINAL field may specify Voltage peak-to-peak, Frequency,
or Period only when the MOD?2 field specifies SlI, SQ, Tl, +R, -R,
+X, -X, SY, CD, or Ol (i.e. MOD?2 is not blank).

o When the NOMINAL field contains only units, the value is obtained
from the memory register MEM.

o When the NOMINAL field contains only units and the MOD1 field
is not blank, the MOD1 field must specify a value.

TOLERANCE

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

MOD1
This field specifies amplitude or frequency or period for AC functions.
e Voltage (RMS) entered as: [numeric][prefix]V
o Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
e dBm entered as: [numeric][prefix]D
e Frequency entered as [numeric][prefix]H
e Period entered as [numeric][prefix]T
e Dblank DC or Noise

Rules:
e The MODL1 field may specify Decibels only when the MOD?2 field specifies
Sl

o The MOD1 field must be blank when the MOD?2 field specifies Ol (Noise).

e The MODL1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

e The MODL1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

e When the MOD1 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
This field specifies the function (waveform type).
e blank DC Volts
o Si Sine
e SQ Square
o TI Triangle
e +R Positive Ramp
e -R Negative Ramp
o +X Exponential Rise
o -X Exponential Fall
o SY Sync Signal
e CD Cardiac Signal
o Ol Noise
Rules:

e Slis inserted automatically in the MOD2 field when the MODL field is not
blank and no MOD?2 code is entered.

e The MOD?2 field must be blank or Ol when the MODL field is blank (i.e. DC
Voltage or Noise is specified).

MOD3
This field is not used.

MOD4

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

CON
This field specifies the UUT connection.
e Dblank Unterminated
o L 50 Q termination
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Rules:

o When the CON field is L the output is expected to be terminated with 50 Q.
This can be accomplished by using a 50 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 MODL1 field is expressed in dBm.

o If ASK-W or ASK-V is in 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 MEM1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.

Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
H - Reset -——-—-

1.001 33120 * S
# - DC Voltage -----

1.002 33120 2 1.9v 2% 0.4U L
#Ho———— Sine Wave -----

2.001 33120 400 3.500V 7.4U 20kH S1 L

3.001 33120 -10D 1U 100H Si L
#o————- Square Wave w/DC offset -----

4.001 M33120 0.5Voff

4.002 33120 1Vpp 1kH SQ S L
#o————- Triangle Wave -----

4.003 M33120 *

4.004 33120 75mVpp 10kH TI S L
#Ho————- Positive Ramp -----

4.005 33120 1.0Vpp 100kH +R S L
# - Negative Ramp -----

4.006 33120 1.0Vpp 5MH -R S
H ————- Frequency -----

4.007 33120 1000 800.0H 0.1% 0.1U 300mV Sl
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Description

The M33120 FSC is used to specify modulation, modulation frequency, AM
depth, FM deviation, duty cycle, and DC offset. The M33120 FSC is ignored
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 0Vto5V (50Q),0Vto 10V (open circuit) restricted by:
|Voff|+ (Vpp / 2) <= Vmax and
|Voff| <=2 x Vpp
Parameters
RANGE
This field specifies one of the following:
e INT Internal modulation source
e EXT External modulation source
o blank no modulation
Rules:

e The Range field must "INT" or "EXT" when the Nominal field specifies
modulation frequency.

NOMINAL
This field specifies one of the following:
e Modulation Frequency is entered as [numeric][prefix]H.
e DC Offset entered as: [numeric][prefix]Voff
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e "*"  reset to default values
e hlank no modulation and no DC offset
Rules:

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

e [fthe Nominal field does not contain a value the value is taken from memory
register MEM.

TOLERANCE
This field is not used.

MOD1
The MODI 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:

e The MODI1 field must specify AM depth when the Range field specifies an
external modulation source.

e The MODI1 field must specify AM depth or FM deviation when the Range
field specifies an internal modulation source.

e  When two frequency values are entered for a M33120 FSC, the first is taken
to be the Modulation Frequency and the second is taken to be the FM
deviation.

o  When the MODI field specifies FM deviation, the deviation must be less than
or equal to the frequency specified in the 33120 FSC Nominal or MOD1 field.

e When a frequency value and a percent value are entered for a M33120 FSC,
the frequency is taken to be the Modulation Frequency and the percent is
taken to be the AM depth.

e  When a percent value is entered without also entering a frequency value, the
percent is taken to be duty cycle.

M33120-2



M33120

Auxiliary Instrument Setup FSC

e The M33120 MODI field may specify duty cycle only when the 33120 FSC
MOD?2 field is "SQ" (square wave).

e Ifthe MODI field does not contain a value the value is taken from memory
register MEM.

MOD2
This field is not used.
MOD3

This field is not used.

MOD4
This field is not used.

CON
This field is not used.

Examples
See 33120 FSC.
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Instrument FSC

Description

The 3325 FSC programs the Hewlett-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 is to 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 procedure statements, therefore the settings of the port
used to controlling the 3325B must be set correctly before a procedure
is executed. If the 3325B connected to a standard serial port (COML1,
COM2, ..., COML16), use the "Ports" application in the Windows
Control Panel to choose the proper settings. If the 3325B 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 Amplitude (1) Frequency (2)
DC Voltage -5Vto5V
Sine 1 mVpp to 10 Vpp, 1 uHz 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 uHz to 10.999999999 MHz
0.5mVto5V
Triangle 1 mVpp to 10 Vpp, 1 uHz to 10.999999999 kHz

0.289 mV t0 2.887 V

Positive Ramp 1 mVpp to 10 Vpp, 1 uHz to 10.999999999 kHz
0.289 mV to0 2.887 V

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

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

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

Parameters

RANGE

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

NOMINAL

This field 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

o Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
o dBm entered as: [numeric][prefix]D

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

e Period entered as: [numeric][prefix]T
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Rules:
e The NOMINAL field may specify Decibels only when the MOD?2 field
specifies SI.

o The NOMINAL field may specify Voltage peak-to-peak, Frequency, or Period
only when the MOD?2 field specifies SI, SQ, TI, +R or -R.

o When the NOMINAL field contains only units, the value is obtained from the
memory register MEM.

o When the NOMINAL field contains only units and the MODL1 field is not
blank, the MOD1 field must specify a value.

TOLERANCE

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

MOD1
This field specifies amplitude or frequency or period for AC functions.
o Voltage (RMS) entered as: [numeric][prefix]V
o \oltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
e dBm entered as: [numeric][prefix]D
e Frequency entered as [numeric][prefix]H.
e Period entered as [numeric][prefix]T.

e blank DC

Rules:

e The MOD1 field may specify Decibels only when the MOD?2 field specifies
Sl

e The MOD1 field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

e The MOD1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

e When the 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
This field specifies the function (waveform type).
e blank DC Volts

o SI Sine

e SQ Square

o TI Triangle

o +R Positive Ramp
e -R Negative Ramp
Rules:

e Sl is inserted automatically in the MOD2 field when the MODL field is not
blank and no MOD?2 code is entered.

MOD3
This field is used to set the high voltage option.
e HV Enabled
e Dblank Disabled
Rules:

e The MODZ3 field may specify HV only when the NOMINAL or MODL1 field
specifies voltage (i.e. decibels are not allowed with HV).

MOD4

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

CON
This field specifies the UUT connection.
e Dblank Unterminated
o L 50 Q termination
Rules:
e The CON field must be blank when the MOD3 field is HV.
e The CON field must be L when the MOD3 field is blank.
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e L isautomatically inserted in the CON field when the MOD3 field is blank.

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

o If ASK- W or ASK- V is in 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 MEM1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
# o———— Reset —-——--

1.001 3325 * S
#o————- DC Voltage -----

1.002 3325 20 19.99mv 2% 0.04U L

2.001 3325 400 350.0mV 1.9% 0.4V L
# - Sine Wave —---—-

3.001 3325 400 350.0mV -2.8U +2.9U  60H Sl L

4.001 3325 400 3.500V 7.4U 20kH Sl L

5.001 3325 -37.78D 0.01U 100H Sl L
# - Square Wave w/DC offset --——-—-

6.001 M3325 0.5Voff

6.002 3325 1Vpp 1kH SQ S L
# - Triangle Wave --—---

6.003 M3325 OVoff

6.004 3325 13mVpp 10kH TI S L
# - Positive Ramp —-—-—-

6.005 3325 1.0Vpp 5kH +R S L
# - Negative Ramp —---—--

6.005 3325 1.0Vpp 5kH -R S L
# ———— Frequency ——---

6.006 3325 1000 800.0H 0.1% 0.1V 300mv Sl S L
#H o———— High Voltage -----

7.001 3325 40.00Vpp 2kH SQ HV S

3325-5



3325

Instrument FSC

3325-6



M3325

Auxiliary Instrument Setup FSC

Description

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

Parameters

RANGE
This field is not used.

NOMINAL
This field is not used.

TOLERANCE
This field is not used.

MOD1
This field specifies the DC Offset entered as: [numeric][prefix]Voff
Rules:

e A DC offset specification is ignored when the 3325 FSC specifies DC
Voltage.

e Specify 0.0Voff to turn off a DC offset.

e Ifthe MODI field does not contain a value the value is taken from memory
register MEM.

MOD2
This field is not used.

MOD3
This field is not used.
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MOD4
This field is not used.

CON
This field 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, noise, exponential rise, exponential fall, sync,
and cardiac waveforms.

Note

If the 33250A 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 33250A.
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 33250A must be set correctly before a
procedure is executed.
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Functional Capability
Waveform Characteristics
Sine
Frequency 1 uHz to 80 MHz
Square
Frequency 1 uHz to 80 MHz
Ramp
Frequency 1 uHz to 1 MHz
Duty Cycle 0% to 100%
50%: triangle
0%: negative ramp
100%: positive ramp
Pulse
Period 20 ns to 2000 s, 500 uHz to 50 MHz
Width 8nsto 1999.9s
Edge Time 5nsto1ms
Exponential Rise 1 uHz to 25 MHz
Exponential Fall 1 uHz to 25 MHz
Sync 1 uHz to 25 MHz
Cardiac 1 uHz to 25 MHz
Noise 50 MHz bandwidth
Amplitude: +/-5 V (DC)
10 mVpp to 10 Vpp (AC, 50 Ohm)
20 mVpp to 20 Vpp (AC, open circuit)
Parameters
RANGE
This field specifies the UUT range as described in "General Rules for Instrument
Evaluation FSCs".
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NOMINAL

This field 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
e dBm entered as: [numeric][prefix]D

e Frequency entered as: [numeric][prefix]|H

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

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

Rules:

e The NOMINAL field may specify Voltage peak-to-peak, Frequency, or Period
only when the MOD?2 field specifies SI, SQ, LR, TI, +R, -R, +X, -X, SY, CD,
or OI (i.e MOD?2 is not blank).

e The NOMINAL field may specify Decibels only when the MOD2 field
specifies SI.

e The NOMINAL field may specify Pulse Width only when the MOD?2 field
specifies PU.

e  When the 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 a value.

TOLERANCE
This field specifies the UUT tolerance as described in "General Rules

for Instrument Evaluation FSCs".

MOD1
This field specifies amplitude or frequency or period for AC functions.
e Voltage (RMS) entered as: [numeric][prefix]V
e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
e dBm entered as: [numeric][prefix]D

e Frequency entered as [numeric][prefix]H.
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MOD2

33250-4

Period entered as [numeric][prefix]T.
blank DC or Noise

Rules:
The MODI1 field may specify Decibels only when the MOD?2 field specifies

SL

The MODI field must be blank when the MOD?2 field specifies OI (Noise).

The MODI field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

The MODI1 field may specify voltage or decibels only when the NOMINAL
field specifies frequency, period, or pulse width.

When the MODI1 field contains only units, the value is obtained from memory
register MEM. In this case the NOMINAL field MUST contain a value.

This field specifies the function (waveform type).

SI
SQ
LR
TI
+R
R
PU
Ol
+X
-X
SY
CD
blank

Sine

Square

Ramp (general)

Triangle (same as LR with 50% duty cycle)
Positive Ramp (same as LR with 100% duty cycle)
Negative Ramp (same as LR with 0% duty cycle)
Pulse

Noise

Exponential Rise

Exponential Fall

Sync Signal

Cardiac Signal

DC Volts
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Rules:

e Slis inserted automatically in the MOD?2 field when the MODI1 field is not
blank and no MOD?2 code is entered.

e The MOD?2 field must be blank or OI when the MODI field is blank (i.e. DC
Voltage or Noise is specified).

MOD3
This field specifies the waveform polarity.
e PI Polarity Inverted
e Dlank Polarity Normal
Rules:

e The MOD?3 field must be blank when the MOD?2 field is blank (DCV).

MOD4

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

CON
This field specifies the UUT connection.
e L Terminated (see M33250 CON field description)
e Dlank Unterminated (open circuit)
Rules:

e  When the CON field is L the output is expected to be terminated. This can be
accomplished by using a terminator at the UUT or setting the UUT input
impedance. The default termination is 50 Q. 75 Q, 300 Q, or 600 Q
termination may be selected using the M33250 FSC.

e L is automatically inserted the CON field when the amplitude in the Nominal
or MOD field is expressed in dBm.

e If ASK- W or ASK- V is in 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 MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs" in the on-line Reference

Manual.
Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
#----- Reset -----

1.001 33250 * S
#----- DC Voltage -----

1.002 33250 2 1.9V % 0.4U0 L
#----- Sine Wave -----

2.001 33250 400 3.500V 7.40 20kH SI L

3.001 33250 -10D 10 100H SI L
# ----- Square Wave w/DC offset -----

4.001 M33250 0.5Voff

4.002 33250 1Vpp 1kH SQ S L
#----- Ramp Wave -----

4.003 33250 75mVpp 10kH LR S L
#----- Triangle Wave -----

4.004 M33250 *

4.005 33250 75mVpp 10kH TI S L
#----- Positive Ramp -----

4.006 33250 1.0Vpp 100kH +R S L
#----- Negative Ramp -----

4.007 33250 1.0Vpp SMH -R S L
#----- Frequency -----

4.008 33250 1000 800.0H 0.1% 0.1U 300mv ST 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 8 nsto 1999.9s

Pulse Period 20 ns to 2000 s

PRF

500 uHz 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 uHz 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 M33250 M33250 M33250
MOD2 Range Nominal Tolerance MOD1

Square sSQ [pct] [Voff]
Linear Ramp LR [pct] [Voff]
Triangle TI [Voff]
Positive -R [Voff]
Ramp
Negative R [Voff]
Ramp
Pulse PU PER|PULSE TH 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

This field specifies one of the following:

EXT
INT
PER
PULSE
blank

NOMINAL

This field specifies one of the following:
Pulse Width entered as [numeric][prefix]T or H.

Pulse Period entered as [numeric][prefix]T.

not applicable

External modulation source

Internal modulation source

Pulse period or Pulse Repetition Frequency
Pulse width
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Pulse Repetition Frequency (PRF) entered as [numeric][prefix]H.
Modulation Frequency entered as [numeric][prefix]H.

FSK Rate entered as [numeric][prefix]H.

"k

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
This field 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 PULSE 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 MODI field specifies the following:
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MOD2

MOD3

MOD4

CON

DC Offset entered as: [numeric][prefix]Votf

blank no DC offset, or not applicable
Rules:

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

This field is not used.

This field is used to specify Frequency-Shift Keying (FSK) modulation.

F

blank

Rules:

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

This is not used.

Enable FSK modulation

FM modulation or not applicable

The CON field is used to specify the output termination:

57
77
3Z
6Z
blank

Rules:
The M33250 CON field must be blank when the 33250 FSC CON field is

blank.

50 Q
75 Q
300 Q
600 Q

see rules below
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e  When the M33250 CON field is blank and the 33250 FSC CON field is "L",
the output termination is 50 €.

Examples
See 33250 FSC.
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Instrument FSC

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

The 34401A remote language must be set to SCPI when the 34401A is
to be controlled using the 34401 FSC.

To set or verify that the 34401A language is set to SCPI, perform the following
steps via the 34401A front panel:

1. Press Shift then MENU On/Off.

Press =» until E: 1/0 MENU is displayed.
Press W to enter 1/O MENU.

Press =» until 5: LANGUAGE is displayed.
Press W to enter LANGUAGE.

Press =» until SCPI is displayed.

I e

Note

If the 34401A is to 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
executes a "Test" function for each System Instrument prior to
executing any procedure 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 a standard serial port (COM1, COM2,...,
COM16), 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 34401A uses DTR/DSR
hardware flow control. The MET/CAL 34401A 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).
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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.

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 -3Ato3 A
AC Current 1uAto3 A 3 Hzto5kHz
Resistance 0 Qto 119.9999 MQ
Conductance >8.4 nS
Frequency' 3 Hz to 300 kHz 100 mV to 750 V
Period' 3.31ust00.33s 100 mV to 750 V
dBm’ -66.98 dBm to 70.51 dBm 3 Hz to 300 kHz 57
dBm' -68.75 dBm to 68.75 dBm 3 Hz to 300 kHz 7Z
dBm' -74.77 dBm to 62.73 dBm 3 Hz to 300 kHz 3Z
dBm' -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.
e Voltage (DC or RMS) entered as: [numeric][prefix]V.
o dBm entered as: [numeric][prefix]D
e Current entered as [numeric][prefix]A.
o Resistance entered as [numeric][prefix]Z.
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e Conductance entered as [numeric][prefix]Y.
e Frequency entered as [numeric][prefix]H.

e Period entered as [numeric][prefix]T.

e Reset entered as *.

Rules:

o 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.

o Frequency entered as [numeric][prefix]H.
e Voltage entered as [numeric][prefix]V.
e blank not applicable.

Rules:

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

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

e The MOD1 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.
e 5Z 50Q
o 7Z T5Q
e 3Z 300Q
e 6Z 600Q
¢ blank field not applicable
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Rules:

e The MOD?2 field may specify a reference 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
o AW 4-wire
Rules:

e 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 MEML are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs".

Example

STEP FSC RANGE NOMINAL TOLERANCE mMoD1 MOD2 3 4 CON
# Reset

1.001 34401 * S
#———— DC Volta%e —————

1.002 34401 10 10v 1% 0.01U 2w
#Ho———— AC Volta%e —————

5.001 34401 1000 650V 5% 30kH 2W
6.001 34401 1 v 1% 0.01U 10kH 2w
# - Decibels —-—--—-

7.001 34401 A 60.0D 0.1U 1kH 5Z 2w
H o———— DC Current ———-—-

9.001 34401 4000 350mA 9u 2w
#Ho———— AC Current —---——

10.001 34401 2 1A 3% 60H 2w
H o———— Resistance —-—---

11.001 34401 100 10MZ 1% 2w
#Ho———— Conductance -----

12.001 34401 100 100nY 5% 2w
Ho———— Setug Test ———-—-

13.001 34401 1V 10kH S 2w
#H o———— Nominal Setup Test --—--—-—

13.002 34401 1 Y 10kH N 2w
#Ho———— Comparison 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 is to 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 34420A. 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 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 connected to a standard serial port (COM1, COM2, ...,
COML16), 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 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 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 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 Qto 1.1999999 MQ
Low Power Resistance 0 Q to 1.1999999 MQ LP
Voltage Limited Resistance 0 Q1o 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 °C to 630 °C R6
100 Q Pt 3916 RTD -200 °C to 630 °C R7
Rosemount 162CE SPRT(1) -200 °C to 661 °C RR
Hart Scientific 5628 PRT(2) -200 °C to 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

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.
e Voltage entered as: [numeric][prefix]V
e Voltage Ratio entered as: [numeric][prefix]V/V
e Voltage Difference entered as: [numeric][prefix]V
e Resistance entered as [numeric][prefix]Z
e Temperature entered as: [numeric][prefix]deg C or deg F
e Reset entered as *.
Rules:

e The NOMINAL field may specify temperature only when the MOD2 field
specifies a RTD or thermocouple type.

TOLERANCE

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

MOD1
This is not used and must be blank.

MOD2

This field 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
o VL Voltage Limited Resistance
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e VD Voltage Difference

e R1 100 Q Pt 385 RTD

e R4 200 Q Pt 385 RTD

e R5 500 Q Pt 385 RTD

e RG6 1 kQ Pt 385 RTD

e RY 100 Q Pt 3916 RTD

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

e E Type E thermocouple

o J Type J thermocouple

e K Type K thermocouple

e N Type N thermocouple

e R Type R thermocouple

e S Type S thermocouple

o T Type T thermocouple
e blank field not applicable
Rules:

e The MOD2 field may specify offset compensation override "O" only when the
NOMINAL field specifies resistance.

e The MOD2 field may specify LP or VL only when the NOMINAL field
specifies resistance.

e The MOD2 field may specify VD when the NOMINAL field specifies voltage.

e The MOD?2 field may specify a RTD 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 the measurement mode on the programmed function is shown in the
following table:
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blank 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
<=19kQ
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:
thrown away 1 2 2 1
averaged 3 4 4 1
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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 AW 4-wire

Rules:

e The CON field may specify a 4W only when the NOMINAL field specifies
resistance or the MOD2 field specifies a RTD type.

e The CON field must specify 4W when the MOD?2 field specifies Lower Power
resistance (LP), Voltage Limitedresistance (VL) or an RTD type.

e 4W is inserted automatically in the CON field when theMOD?2 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 more information, refer
to the "General Rules for InstrumentEvaluation FSCs" in the on-line Reference
Manual.

Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
# Reset

1.001 34420 * S
#Ho———— DC Voltage -----

1.002 34420 10 1ov 1% 0.01U 2w
#Ho———— DC Voltage Ratio -—---

2.001 34420 0.1V/V 0.01U 2w
#Ho———— DC Voltage Difference --—--—-

3.001 34420 10uv v VD 2w
#o———— Resistance ----—-

4.001 34420 100 100kz 1% 2w
#H - Low Power Resistance -----

5.001 34420 10 10z 0.1V LP 4w
Ho——— Low Power Resistance -----

6.001 34420 10 10z 0.1V VL 4w
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_____ Temperature RTD

7.001 34420 23
_____ Temperature TC -
8.001 34420 23
_____ Setup Test ---——-
9.001 34420 v

.0degC

.0degC

————— Nominal Setup Test ----—-

9.002 34420 1

v

_____ Comparison Test

9.003 34420 1

v

0.1V

0.1V

1% 0.1U

R1

4w

2w
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Description

The 3458 FSC programs the Hewl ett-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 [F|E|FE]
AC Voltage 500 uV to 742 V 10 Hz to 2 MHz [FE]
500 uVto 742V 20 Hz to 10 MHz F
1mVto 742V 1 Hzto 2 MHz E
DC Current -12Ato1.2A [FIE|FE]
AC Current 5uAto1.2A 10 Hz to 100 kHz | [F|E|FE]
Resistance 0Qto1.2GQ [O] [FIE|FE]
Frequency 1 Hz to 10 mHz 1mVto742V [FE]
Period 100nsto1s 1mVto742V [FE]
dBm -53.01 dBm to 70.41 dBm 10 Hz to 2 mHz 57 [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 1 Hzto2 mHz 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 Hzto2 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
This field 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.

Period entered as [numeric][prefix] T.

Reset entered as*.

Rules:

The NOMINAL field may specify decibels only when the MOD?2 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
dBm entered as: [numeric][prefix] D
Current entered as [numeric][prefix]A.
blank not applicable
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Rules;

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

e 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:
e Theload impedance that the AC voltage is referenced to or

e A code which overrides the automatic enabling of the offset compensated
ohms function.

57 50 Q

7Z 75 Q

3Z 300 Q

6Z 600 Q

o Override (disable) offset compensated ohms

blank field not applicable
Rules:

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

e TheMOD?2 field may specify override only when the NOMINAL field
specifies resistance.
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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
<12 kQ On On On On
>12 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 10Hzto 2 MHz | 1 Hzto 2 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 > 75 kHz
Sync. Source NA NA Level, Hold NA
AC Current
number of
powetline 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 > 75 kHz Off > 75 kHz
Period
Reading

Thrown away NA 1 NA 1

averaged NA 3 NA 1
AC Volts only Level
Filter Default On>13.3us Default On > 13.3 us

Off <13.3 us Off <13.3 us
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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:
e 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 NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
#----- Reset -----

1.001 3458 * S
#----- DC Voltage -----

1.002 3458 A -1000V 1% 0.1U0 2W
#----- AC Voltage -----

2.001 3458 200 100v 1% 2/ 10kH 2W
#----- Decibels -----

3.001 3458 100 56.62D 2% 0.1U0 1kH 67 2W
#----- DC Current -----

4.001 3458 10 1.00A 1000P% 2W
#----- AC Current -----

5.001 3458 2 mA 1% 1kH 2W
#----- Resistance -----

6.001 3458 100 256kZ 1% 2W
#----- Frequency -----

7.001 3458 800.0H 0.1% 0.1U 300mvV 2W
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Description

The M 3458 FSC provides range locking for the Hewlett-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:
e RNGLK RangeLock
e blank field not applicable
Rules:

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

NOMINAL
Thisfield specifies one of the following:

e Voltage range selection value entered as. numeric|prefix]V

e  Current range selection value entered as: numeric[prefix]A

e Resistance range selection value entered as. numeric[prefix]Z
o " resetto default values

Rules:

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

Selection Value Locked Range
-12mV to  12mV 100 mV DC, 10 mV AC
-120mV  to <-12mV 100 mV
>12mV to 120mV 100 mV
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Selection Value

Locked Range

-1.2Vto<-120 mV 1V
>120mVto 1.2V 1V
-12Vto<-12V 10V
>12Vito 12V 10V
-120Vto<-12V 100V
>12Vito 120V 100V
-1050 Vto <-120 V 1000 V
> 120 Vto 1050 V 1000 V

-0.12 yA 10 0.12 A

0.1 yA DC, 100pA AC

1.2 pAto < -0.12 pA

1 pA DC, 100pA AC

>0.12 pAto 1.2 pA

1 uA DC, 100pA AC

12 pAto <-1.2 pA

10 pA DC, 100pA AC

>1.2 pAto 12 pA

10 pA DC, 100pA AC

-120 pAto < -12 YA 100 pA
>12 pA to 120 pA 100 pA
-1.2mA to <-120 pA 1 mA
> 120 pAto 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
00Qto120 10 Q
>1201t0 1200 100 O
>120 Qto 1.2 kO 1 kQ

> 1.2k to 12 kO 10 kQ)
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Selection Value Locked Range
> 12 k() t0o120 kQ) 100 kQ)
> 120 k1 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 1GQO

e A M3458 range lock specification only applies when a subsequent FSC
specifies an applicable measurement function (see EXAMPLES below).

e 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.

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.
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Examples
STEP FSC RANGE NOMINAL TOLERANCE MOD1
#
1.001 M3458 RNGLK 10mV
#
# 100mV range is locked
#
1.002 3458 100mv 1%
#
# 10mV range is locked
#
2.001 3458 10mv 1% 1kH
3.001 3458 1kH 1% 10mv
#
# Autorange is selected (M3458 FSC not applicable).
#
4.001 3458 1uA 1%
5.001 3458 100uA 1% 1kH
6.001 3458 1kH 1% 100uA
7.001 3458 10Z 1%
#
8.001 M3458 RNGLK 1uA
#
# Autorange is selected (M3458 FSC not applicable).
#
8.002 3458 100mv 1%
9.001 3458 10mv 1% 1kH
10.001 3458 1kH 1% 10mv
#
# 1uA range is locked
#
11.001 3458 1uA 1%
#
# 100uA range is locked
#
12.001 3458 100uA 1% 1kH
13.001 3458 1kH 1% 100uA
#

M3458-4

# Autorange is selected (M3458 FSC not applicable).
#

14.001 3458 10Z 1
#

15.001 M3458 RNGLK 10Z

o°

MOD2

3

4 CON

2W

2W
2W

2W
2W
2W
2W

2W

2W
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#
# Autorange is selected (M3458 FSC not applicable).

#

15.002 3458 100mvV 1%
16.001 3458 10mv 1% 1kH
17.001 3458 1uA 1%
18.001 3458 100uA 1% 1kH
#
# 10 Ohm range is locked.
#
19.001 3458 10Z 1%
#

# Autorange is selected for all subsequent 3458 FSCs.
#
20.001 M3458 *

22 2 2

2W
2W
2W
2W

2W
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Instrument FSC

Description

The 39A FSC programs the Wavetek 39A Universal Waveform Generator to
output DC voltage, or sine, square, triangle, positive ramp, negative ramp, and
pulse waveforms. The 39A FSC can also program Channel 1 of the Wavetek 195
Universal Waveform Generator.

Note

If the 39A 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 39A. 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
Stop Bits: 1

Flow Control: Xon/Xoff

Press the Utility button on the 39A front panel. Press the right arrow below the
knob until "Remote" can be selected using one of the softkeys on the left side of
the display. Select the following settings:

interface: RS232
baud rate: 9600
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Functional Capability
Waveform Frequency
Sine 0.1 mHz to 16 MHz
Square 0.1 mHz to 16 MHz
Triangle 0.1 mHz to 100 kHz
Positive Ramp 0.1 mHz to 100 kHz
Negative Ramp 0.1 mHz to 100 kHz
Pulse
Period 100 nsto 100 s
Width 25nst099.99 s
Output Level
2.5 mV to 10 Vpp into 50 O
5.0 mV to 20 Vpp open circuit

Parameters

RANGE

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

NOMINAL

This field 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) entered as: [numeric][prefix]Vp

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

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

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

e The NOMINAL field may specify Decibels only when the MOD?2 field
specifies SI.

e 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 PU (i.e. MOD?2 is
not blank).

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

e When the NOMINAL field contains only units and the MODI] field is not
blank, the MOD1 field must specify a value.

TOLERANCE

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

MOD1
This field specifies amplitude or frequency or period for AC functions.
e Voltage (RMS) entered as: [numeric][prefix]V
e Voltage (Peak) entered as: [numeric][prefix]Vp
e Voltage (Peak-to-Peak) entered as: [numeric][prefix]Vpp
e dBm entered as: [numeric][prefix]D
e Frequency entered as [numeric][prefix]H.

e Period entered as [numeric][prefix]T.

e blank DC

Rules:

e The MODI field may specify Decibels only when the MOD?2 field specifies
SL

e The MODI field may specify frequency or period only when the NOMINAL
field specifies voltage or decibels.

e The MODI field may specify voltage or decibels only when the NOMINAL
field specifies frequency or period.

e  When the MODI 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

This field specifies the function (waveform type).
blank DC Volts

SI
SQ
TI
+R
R
PU

Rules:
When the MOD?2 field is PU, the M39A RANGE field must specify PER or

MOD3

PULSE.

Sine

Square
Triangle
Positive Ramp
Negative Ramp

Pulse

SI is inserted automatically in the MOD?2 field when the MODI field is not
blank and no MOD?2 code is entered.

The MOD2 field must be blank when the MOD1 field is blank (i.e. DC
Voltage is specified).

This field is not used.

MOD4

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

CON

This field specifies the UUT connection.

L

blank

Rules:

When the CON field specifies "L" the output is expected to be terminated
with 50 ). This can be accomplished by using a 50 () terminator at the UUT
or setting the UUT input impedance to 50 ().

39A-4
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e [If ASK- W or ASK- V is in 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 MEMI1 are used. For more information, refer

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

Manual.

Examples
STEP FsSC RANGE NOMINAL TOLERANCE MOD1
#----- Reset -----

1.001 39A *
#----- DC Voltage -----

1.002 39A 1.00V
# ----- Sine Wave -----

1.003 39A 400 2.5Vp -2.8U +2.9U0 60H

2.001 39A 400 3.500Vp 7.40 20kH

3.001 39A -37.78D 100H
#----- Square Wave w/DC offset -----

3.002 M39A 0.5Voff

3.003 39A 1Vp 1kH
#o----- Triangle Wave -----

3.004 M39A *

3.005 39A 13mVp 10kH
# ----- Positive Ramp -----

3.006 39A 1.0Vp 100kH
#----- Negative Ramp -----

3.007 39A 1.0Vp 20kH
# ----- Pulse -----

3.008 M39A PER 1uT

3.009 39A 100nT 1vp

3.010 M39A *
#o----- Frequency -----

3.011 39A 800.0H 300mVv

MOD2 3

SI
SI
SI

SQ

TI

+R

PU

SI

4 CON

S

S

[ o
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Description

The M39A FSC is used to specify pulse period, pulse width, and DC offset. The

M39A FSC is ignored when the 39A FSC specifies DC voltage.

Functional Capability

Pulse Period
Pulse Width
DC Offset:

Parameters

Range

100 ns to 100 s

25 ns t0 99.99 s

0 VtoS5 Vinto 50 Q

0 V to 10 V open circuit
restricted by:

|Voff| + |Vp| <= Vmax

This field specifies one of the following:

e PULSE
e PER
o blank

Nominal

Pulse Width
Pulse Period

field not applicable

This field specifies one of the following:
e Pulse Width entered as: [numeric][prefix]T

e Pulse Period entered as: [numeric][prefix|T

e "¥'  resetto default values

e blank not applicable
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Rules:

e The NOMINAL field must specify the pulse width when the RANGE field is
PULSE.

e The NOMINAL field must specify the pulse period when the RANGE field is
PER.

e [fthe Nominal field does not contain a value the value is taken from memory
register MEM.

Tolerance

This field is not used.

MOD1
The MODI field specifies the following:
e DC Offset entered as: [numeric][prefix]Voff
e blank no offset
Rules:

e [fthe MODI field does not contain a value the value is taken from memory
register MEM.

MOD2
This field is not used.

MOD3
This field is not used.

MOD4
This field is not used.

CON
This field is not used.

Examples
See 39A FSC.
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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 is to 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
Stop Bits: 1

Flow Control: Hardware

Press the REMOTE button on the 395 front panel.
Press F3 "RS-232".
Press F7 "setup" and select the following settings:

echo: off
handshake: on
timeout: 2.0 sec
baud: 9600
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Functional Capability
Waveform Frequency
Sine 1 uHz to 40 MHz
Square 1 uHz to 50 MHz
Triangle 1 uHz to 10 MHz
Positive Ramp 1 uHz to 2 MHz
Negative Ramp 1 uHz to 2 MHz
Output Termination Amplitude
50 Q 5V (DC), -5 Vp to 5 Vp (AC)
Parameters
RANGE

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

NOMINAL

This field 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) entered as: [numeric][prefix]Vp

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

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

e Period entered as: [numeric][prefix]T
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Rules:
e The NOMINAL field may specify Decibels only when the MOD?2 field specifies SI.

e The NOMINAL field may specify Voltage peak-to-peak, Frequency, or Period only when the
MOD?2 field specifies SI, SQ, TI, +R, -R, or OI (i.e MOD2 is not blank).

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

e  When the NOMINAL field contains only units and the MODI1 field is not blank, the MOD1
field must specify a value.

TOLERANCE

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

MOD1

This field specifies amplitude or frequency or period for AC functions.

e Voltage (RMS) entered as: [numeric][prefix]V

Voltage (Peak) entered as: [numeric][prefix]Vp

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

e dBm entered as: [numeric][prefix]D

e  Frequency entered as [numeric][prefix]H.

e  Period entered as [numeric][prefix]T.

e blank DC or Noise

Rules:

e The MODI field may specify Decibels only when the MOD?2 field specifies SI.
e The MODI field must be blank when the MOD?2 field specifies OI (Noise).

e The MODI field may specify frequency or period only when the NOMINAL field specifies
voltage or decibels.

e The MODI field may specify voltage or decibels only when the NOMINAL field specifies
frequency or period.

e  When the MODI1 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

This field specifies the function (waveform type).
o Dblank DC Volts

e SI Sine

e SQ Square

e TI Triangle

e +R Positive Ramp

e R Negative Ramp

e PU Pulse

e OI Periodic Random Noise
Rules:

e When the MOD?2 field is PU, the M395 RANGE field must specify PER or PULSE.

e Slis inserted automatically in the MOD?2 field when the MODI1 field is not blank and no
MOD?2 code is entered.

e The MOD?2 field must be blank or OI when the MODI1 field is blank (i.e. DC Voltage or Noise
is specified).

MOD3

This field is not used.

MOD4

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

CON

This field specifies the UUT connection.

e L 50 Q termination

Rules:

e L is automatically inserted the CON field when no CON field code in entered.

e The output is expected to be terminated with 50 Q. This can be accomplished by using a 50 Q
terminator at the UUT or setting the UUT input impedance to 50 Q.

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

395-4



395

Instrument FSC

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer to the "General
Rules for Instrument Evaluation FSCs" in the on-line Reference Manual.

Examples
STEP FsSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON

#----- Reset -----

1.001 395 * S
#----- DC Voltage -----

1.002 395 1.00V S L
#----- Sine Wave -----

1.003 395 400 2.5Vp -2.8U0 +2.9U0 60H SI L

2.001 395 400 3.500Vp 7.40 20kH SI L

3.001 395 -37.78D 100H SI S L
# ----- Square Wave w/DC offset -----

3.002 M395 0.5Voff

3.003 395 1Vp 1kH SQ S L
#----- Triangle Wave -----

3.004 M395 *

3.005 395 13mVp 10kH TI S L
#----- Positive Ramp -----

3.006 395 1.0Vp 100kH +R S L
#----- Negative Ramp -----

3.007 395 1.0Vp 20kH -R S L
#----- Pulse -----

3.008 M395 PER 1uT

3.009 395 10nT 1Vp PU S L

3.010 M395 *
#----- Frequency -----

3.011 395 800.0H 300mv ST S L
#----- AM Modulation -----

3.012 M395 1kH 10pct

3.013 395 950kH 1Vp ST S L
#o----- FM Modulation -----

3.014 M395 1kH 10kH

3.015 395 1MH 1Vp ST S L
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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 100 nsto 10 s

Pulse Width 10 nst09.99 s

Modulation Frequency 1 Hz to 40 MHz

AM Depth 0 % to 200 %

FM Deviation 1 Hz to 40 MHz

DC Offset 0V to 5V into 50 Ohms restricted by:

|Vofif| + |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 pul se 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

The MOD1 field specifies the following:

DC Offset entered as. [numeric][ prefix]V of f
AM Depth entered as: [numeric][prefix]pct.
FM Deviation entered as: [numeric][prefix]H.
blank No modulation

Rules;

MOD2

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 aM395 FSC, the first 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 MOD1 field.

When a frequency value and a percent value are entered for aM 395 FSC, the
frequency is taken to be the Modulation Frequency and the percent istaken to
be the AM depth.

If the MOD. 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.

M395-3



M395

Auxiliary Instrument Setup FSC

M395-4



4000, 4000A

Instrument FSC

Description

The 4000 FSC controls Datron 4000 Autocal Standard. The 4000A FSC controls
Datron 4000A Autocal Standard. The functions are supported:

e DC Voltage

e DC Current and Resistance with Option 20 installed

The M4000 and M4000A FSCs are used for control the folling:
e Range Locking

e Safety Delay Override

e Driver Settling Delay

Note

The 4000 FSC can be used to control a 4000A. In this case the 4000A
accuracy filewill 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 Qto 10 MQ, 1 S to 100 nS (in decade steps)
Conductance'
1. With Option 20 installed.

PARAMETERS

Range

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

Nominal
This field specifies one of the following.
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e Voltage entered as: [numeric][prefix]V

e Current entered as [numeric][prefix]A.

e Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix]Y.

e Reset entered as *.

Tolerance

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

MOD1
This field is not used and must be blank.

MOD2

This field allows you to specify negative zero or the divider override feature of the
calibration system.

o -Z Negative Zero
e O Divider Override

The internal divider allows a user to achieve higher levels of calibration accuracy
in most circumstances; therefore the use of the divider is always automatically
selected, where it is applicable.

The following table is shows effect of the MOD?2 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:

e The MOD?2 field may specify Z only for DC Voltage or DC Current when the

Nominal value is zero.
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MOD3
This field is not used and must be blank.

MOD4

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

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

Rules:
e 2W is automatically entered in the CON field when no CON field code is
entered.

e The CON field may specify 4W only for resistance, conductance, and DC
Voltage 2200 mV.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
1.001 4000 * S

1.002 4000 1000 1200V U 1/ 2W
2.001 4000 10 ov 10 2W
3.001 4000A 100 -22uA 10% 2W
4.001 4000 10 20mv 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, saf ety

delay override, and driver settling delay.

Parameters

RANGE

Thisfield specifies one of the following:

e RNGLK Rangelock

e blank
NOMINAL

Field not applicable

Thisfield specifies the range selection value or areset to autorange.

e Range selection value entered as numeric[prefix]V, A or Z

e Reset (autorange) entered as"*"

Rules:

e "*"isautomatically inserted in the NOMINAL field when ablank M4000

statement is entered.

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

Range Selection Value

0 uVto 100 uv
>100 uVto 1 mvV
>1mVto10 mV
>10mV to 100 mV
>100mVto1V
>1Vtoi0V
>10Vto 100V
>100 Vto 1000 V

0 uA to 100 pA

> 100 uA to 1 mA
>1mAto 10 mA

> 10 mA to 100 mA
>100mAto1 A

Locked Range

100 uv
1mV
10 mV
100 mV
1V
10V
100V
1000V

100 pA
1mA
10 mA
100 mA
1A
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0Qto1Q 10
>1Q1t010Q 10Q
>10 Qto 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
>1MQto 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

e DO Safety Delay Override off / driver settling delay

e DI Safety Delay Override on / driver settling delay

e DX Safety Delay Override on /no driver settling delay
Rules:

M4000, M400A-2

MOD?2 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. This required first setting the 4000 to standby for each
4000 statement.

MOD?2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD?2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX is for procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE or PORT FSC.
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MOD2 4000 FSC Execution Sequence

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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Description
The 4200 FSC controls Datron 4200 Autocal AC Standard.
The 4200A FSC controls Datron 4200A Autocal AC Standard.
The following functions are supported:

e AC Voltage
e AC Current with Option 30 installed

The M4200 and M4200A FSCs are used to control the following:
e Range Locking

e Safety Delay Override

e Driver Settling Delay

Note

The 4200 FSC can be used to control a 4200A. In this case the 4000A
accuracy file will be used at run time.

Functional Capability
Function Amplitude Frequency

AC Voltage 100 uV to 19.99999 V 10 Hzto 1 MHz
20Vto 100V 10 Hz t0200 kHz
100 V to 199.9999 V 10 Hz to 100 kHz'
200 Vto 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

This field specifies the UUT range as described in the section "General Rules for
Instrument Evaluation FSCs".
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NOMINAL
This field specifies one of the following.
e Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
e Frequency entered as [numeric][prefix]H.
e Reset entered as *.
Rules:

e When the NOMINAL field specifies frequency or period, the MODI field
must specify voltage or current.

TOLERANCE

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

MOD1
This field specifies one of the following:
e Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
e Frequency entered as [numeric][prefix]H.
Rules:

e The MODI field may specify frequency or period only when the NOMINAL field
specifies voltage or current.

e The MODI field may specify voltage or current only when the NOMINAL field
specifies frequency or period.

MOD2
This field is not used and must be blank.

MOD3
This field is not used and must be blank.
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MOD4

CON

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

This field specifies the UUT connection.

o 2W 2-wire
o 4W 4-wire
Rules:

2W is automatically entered in the CON field when no CON field code is

entered.

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 MEMI1 are used. For more information, refer
to the "Syntax Rules for Instrument Evaluation FSCs" in Chapter 1 of this manual.

Examples

STEP

1.

o2 W o) NN © & B~ PO I \O I S

FSC

4200
4200
4200
4200
4200
4200
4200
4200

RANGE NOMINAL

200
1000

10

*
220mv
1000V
1.999A
mv

A
1.999A
20mv

TOLERANCE

MOD1

50H
1kH
1kH
50H
1kH
1kH
1kH

MOD2 3 4 CON

2W
4W
2W
2W
2W
2W
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.

e Range selection value entered as numeric[prefix]V or A

e Reset (autorange) entered as"*"

Rules;

o "*"jsautomatically inserted in the NOMINAL field when ablank M4200

statement is entered.

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

Range Selection Value

OmVio1mV
>1mVto10 mV
> 10 mV to 100 mV
>100mVto1V
>1Vto10V
>10Vto 100V
>100V to 1000 V

OuAto 100 uA

> 100 pA to 1 mA
>1mAto 10 mA
> 10 mA to 100 mA
>100mAto1A

Locked Range

1mV
10 mV
100 mV
1V
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.

MOD2

This field controls the safety delay override and settling delay.

blank Safety Delay Override off / wait for Output On SRQ

e DO Safety Delay Override off / driver settling delay

e DI Safety Delay Override on / driver settling delay

e DX Safety Delay Override on /no driver settling delay
Rules:

MOD?2 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. This required first setting the 4200 to standby for each
4200 statement.

MOD?2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD?2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD2 DX is for procedure writers who wish to optimize performance by
implementing their own settling delay using the IEEE 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 is not used.

CON
Thisfield is not used.

Examples
See 4200 FSC.
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Description

The 437 FSC programs the Hewlett-Packard 437B Power Meter. The 437 FSC can
also program the Hewlett-Packard E4418A (previously EPM-441A) Power Meter

when it is in 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 pWto 25 W 100 kHz to 110 GHz
Zero Sensor ZR ow 100 kHz to 110 GHz
Zero and Cal CP 1uyWto 1 mwW 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 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
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
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

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 pW)

| 10 MHz to 18.0 GHz
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8484A -70 to -20 dBm (100 pW to 10 yW) |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
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.

o RF Power entered as [numeric][prefix]W or D.

e Reset entered as *.

Rules:

e When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MOD1 field MUST contain a value.

TOLERANCE

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

MOD1
This field specifies the frequency.
e Frequency entered as [numeric][prefix]H.

e blank not applicable

437-2



437

Instrument FSC

Rules:

e When the MODI field contains only units, the value is obtained from memory
register MEM. In this case the Nominal field MUST contain a value.

MOD2
This field is not used.

MOD3
This field specifies the measurement type:
e RF RF Power
e 7R Zero sensor
e CP Zero and Calibrate sensor
Rules:
e See Functional Capability table.
e RF is inserted in the MOD?3 field when no legal MOD3 field code is entered.
e The MOD?3 field may specify ZR and CP only for a Nominal Setup Test
e (MOD4 =N). However MEM is not update when MOD?3 is ZR or CP.
e  When the MOD3 field specifies CP the M437 NOMINAL field must specify

the reference calibration factor.

MOD4

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

CON
This field is always blank.

Use of Standard Memory Locations and Results Reporting

System memory locations MEM and MEMI1 are used. For more information, refer
to the "General Rules for Instrument Evaluation FSCs".
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437-4

3

4 CON

CP N

RF
RF
RF
RF
RF

RF
RF
RF
RF
RF

RF

RF

RF

RF

Examples
STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2
#----- Reset -----
002 M437 *
002 437 *
#----- Specify table for Power Sensor Data -----
#o----- Assume factory default table (#5) for 8482A ----
1.002 M437 HP8482A T5
#o----- Zero and Calibrate sensor -----
1.004 DISP Connect the HP 8482A Power Sensor to the 437B.
1.005 MEMI Enter sensor's reference calibration factor in percent.
1.006 M437 pct HP8482A T5
1.007 DISP Connect the sensor to the 1mW/50MHz POWER REF Output.
1.008 437 1mwW 50MH
# ----- Power Measurement (Decibels) -----
1.010 M437 F4 HP8482A T5
1.011 DISP Connect the 437B Power Sensor to Sig. Gen. RF Output.
1.013 437 -30.00D 3.00U 100MH
2.002 437 -20.00D 1.00U 100MH
3.002 437 -10.00D 1.00U 100MH
4.002 437 0.00D 1.00U 100MH
5.002 437 10.00D 1.00U 100MH
# ----- Power Measurement (Watts) -----
6.003 437 1.00uw 20% 100MH
7.002 437 10.00uW 5% 100MH
8.002 437 100.0uwW 5% 100MH
9.002 437 1.000mW 5% 100MH
10.002 437 10.00mW 5% 100MH
#o----- Low Resolution -----
11.004 M437 LOW F128 HP8482A
11.005 437 0.0D 300MH
#o----- Mid Resolution -----
11.009 M437 MID F128 HP8482A
11.010 437 0.00D 300MH
#----- High Resolution -----
11.014 M437 HIGH F128 HP8482A
11.015 437 0.000D 300MH
#----- Filter -----
11.018 M437 F1 HP8482A
11.019 437 -1.00D 150MH
11.022 M437 HIGH F512 HP8482A
11.023 437 -2.000D 150MH

RF
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Description

The M437 FSC provides the additional program functions for Hewlett-Packard
437B which are not addressed by the 437 FSC.These functions include resolution,
calibration factor, filter, and calibration factor table number.

Parameters

RANGE
This field specifies the resolution.
e LOW 0.1 dB (log), 1% full scale (linear)
e MID 0.01 dB (log), 0.1% full scale (linear)
e HIGH 0.001 dB (log), 0.01% full scale (linear)
e blank Default

Rules:

e  When the Range field is blank the power-on default resolution is used, which
is "MID".

NOMINAL
This field specifies the reference calibration factor or a reset.
e Reference Calibration Factor entered as:  [numeric][prefix]pct.
o "XV Reset
e blank Not applicable
Rules:
e Legal values for reference calibration factor are 0 to 100%.

e When the NOMINAL field does not specify a value, the value is taken from
memory register MEM.

e When the NOMINAL field specifies a reset the following default values are
selected:

Resolution: MID
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Filter: Auto
Cal. Factor Table: 0

TOLERANCE

MOD1

M437-2

This field specifies the filter.
e Number of readings to average entered as: F average.
e blank Default

Rules:
e Legal values for average are: 1,2, 4, 8,... 512.
e  When the TOLERANCE field is blank auto filter mode is selected.

This field specifies the power sensor used entered as:
[HP] model number. Legal entries are:
HP8481A

HP8481B

HP8481D

HP8481H

HP8482A

HP8482B

HP8482H

HP8483A

HP8484A

HP8485A

HP8485D

HP8487A

HP8487D

HPQB8486A

HPQ8486D
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HPR8486A
HPR8486D
HPWS8486A

Rules:

e The MODI1 field must specify the power sensor model number except when
the NOMINAL field specifies a reset '*'.

MOD2

This field specifies the power sensor calibration factor table to be used.
Cal factor table entered as: T [table number]

blank Default

Rules:

e Legal values for table number are: 0-9

e When the MODI field does not specify a value, the value is taken from
memory register MEM2 as an ASCII integer.

e  When the MODI field is blank table 0 is selected.

MOD3
This field is not used.

MOD4
This field is not used.

CON
This field 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. In this case channel A is used.

A single procedure may use up to 8 different power sensors during the
course of procedure execution. If channel A of the dual channel power
is used, 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 is in 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 is returned 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
adapters to properly connect the power sensor to the power meter
POWER REF output.

If the E4418B is to 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 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 a standard serial port (COM1, COM2, ...,
COM16), use the "Ports" application in the Windows Control Panel to
choose the proper settings. If the E4418B 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 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 1uWto 1 mwW 50 MHz

M4418 MOD1 field):

(1) Nominal (Power) and MOD1 (frequency) ranges depend upon the power sensor model used (see

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 uW 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 t0 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 uW to 3 W) 100 kHz to 4.2 GHz
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Model

Power Range

Frequency

100 mW Sensors

8481A -30 to +20 dBm (1 uW 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 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 uW 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 uW 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 uW to 100 mW) 75 MHz to 110 GHz
8487A -30 to +20 dBm (1 pW to 100 mW) 50 MHz to 50 GHz

10 uW High Sensitivity Sensors

8481D -70 to -20 dBm (100 pW to 10 uW) 10 MHz to 18.0 GHz
8484A -70 to -20 dBm (100 pW to 10 uW) 10 MHz to 18.0 GHz
8485D -70 to -20 dBm (100 pW to 10 uW) 50 MHz to 26.5 GHz
Opt 033 -70 to -20 dBm (100 pW to 10 uW) 50 MHz to 33 GHz
R8486D -70 to -20 dBm (100 pW to 10 uW) 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

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.

o RF Power entered as [numeric][prefix]W or D.
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o Relative Power entered as [numeric][prefix]pct or dB.
e Reset entered as *.
Rules:

o When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MODL1 field MUST contain a value.

TOLERANCE

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

MOD1
This field specifies the frequency.
o Frequency entered as [numeric][prefix]H.
e blank not applicable
Rules:

e When the MODL field contains only units, the value is obtained from memory
register MEM. In this case the Nominal field MUST contain a value.

MOD2
This field is not used.

MOD3
This field specifies the measurement type:
e 7R Zero sensor
e CP Zero and Calibrate sensor
e RS Set reference
e RL Relative
e RF RF Power
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Rules:

e The MOD3 field may specify ZR or CP only for a Nominal Setup Test
(MOD4 = N). However MEM is not updated when MOD3 is ZR or CP.

¢ When the MODS3 field is ZR, CP, RS, or RF, the Nominal field units must be
watts “W" or dBm "D".

o When the MOD3 field is RL, Nominal field units must be percent "pct" or
ratio "dB".

o When the Nominal field units are watts "W" or dBm "D" and no MOD3 field
code is entered, RF is inserted automatically in the MOD3 field.

o When the Nominal field units are percent "pct" or ratio "dB" and no MOD3
field code is entered, RL is inserted automatically in the MOD3 field.

MOD4

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

CON
This field is specifies the input channel.
e CH1 Channel A
Rules:

e Ifno CON field code is specified, CH1 is automatically entered in the CON
field.

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" in the on-line Reference
Manual.
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MOD1

MOD2 3 4 CON
F

Connect the HP 8481A Power Sensor to the E4418B.

Enter sensor®s reference calibration factor in percent.

50MH

100MH

100MH

100MH

100MH

100MH

100MH

100MH

100MH

150MH

CP N

RF

RF

RS N

RL

RF

RF

RS N

RL

RF N

Examples
STEP FSC RANGE NOMINAL TOLERANCE
1.001 ASK- R N P U
# Use MET/CAL"s automatic connection message for connection to Power ref.
1.002 ASK+
# Zero and Calibrate
1.003 DISP
1.004 MEMI
1.005 M4418 8481A pct
1.006 4418 ImW
# Turn off automatic connection messages
1.007 ASK- R QN P U
# Absolute Power Measurement: dBm
# Assume factory default table for HP 8481A Power Sensor Data.
1.008 M4418 F4 8481A
1.009 DISP Connect the 8481A to the 6060 RF Output.
1.010 IEEE [@6060]AP-30DB,, FR100E6HZ
1.011 4418 -30.00D 3.00U
2.001 IEEE [@6060]AP10DB , FR100E6HZ
2.002 4418 10.00D 1.00U
# Relative Power Measurement: dB
3.001 IEEE [@6060]AP10DB , FR100E6HZ
3.002 4418 10.00D
3.003 IEEE [@6060]APODB
3.004 4418 -9.00dB 2.00U
# Absolute Power Measurement: Watts
4.001 IEEE [@6060]AP-30DB, FR100E6HZ[D2000]
4.002 4418 1.00uw 25%
5.001 IEEE [@6060]AP10DB , FR100E6HZ
5.002 4418 10.00mwW 5%
# Relative Power Measurement: %
6.001 IEEE [@6060]AP10DB , FR100E6HZ
6.002 4418 10.00mw
6.003 IEEE [@6060]APODB , FR100E6HZ
6.004 4418 10.00pct 5%
# Filter: Off
7.001 M4418 8481A
7.002 IEEE [@6060]AP-1DB, FR150E6HZ
7.003 4418 -1.00D
# Filter: 1
7.004 M4418 Fi1 8481A
7.005 IEEE [@6060]AP-1DB, FR150E6HZ
7.006 4418 -1.00D

4418-6
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# Filter: 1024
7.007 M4418 F1024 8481A

7.008 IEEE [@6060]AP-2DB, FR150E6HZ

7.009 4418 -2.000D 150MH RF N
2001 Fluke Corporation, All rights reserved MET/CAL Procedure
INSTRUMENT : Agilent E441xA/B: Store 8480 Series Cal Factors IEEE
INSTRUMENT : HP EPM-441A/442A: Store 8480 Series Cal Factors IEEE
DATE: 2002-01-14
AUTHOR: Fluke
REVISION: $Revision: 1.13 $
ADJUSTMENT THRESHOLD: 70%
NUMBER OF TESTS: 1
NUMBER OF LINES: 120
CONFIGURATION: Agilent E4419B

#
# 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) power meter.

*

Source:
HP EPM-441A/442A Power Meters Programming Guide
HP Part No. E4418-90025, March 1998

Compatibility:
MET/CAL 7.1 or later

Subprocedure: None

Registers Used:

ML1]

Number of cal factors to be entered (excluding ref cal factor).

MEM1
Cal factor counter

SI1]

Frequencies associated with cal factors.

s[21

Ref Cal Factor and Cal Factors

HoH OH OH H R R W OH OHHHHHHHHEHHH KRR
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#

# The cal factor table has the following format:

**

Frequency S[1]

Cal Factors S[2]

frequency 1
frequency 2
frequency 3

frequency n

HoH OH R R OHOH OHOH R HHHHHHEH KRR

H*

ref cal factor
cal factor 1
cal factor 2
cal factor 3

cal factor n

The following rules apply:

The number of frequency points must be one less than the number of cal
points. This is verified when the sensor calibration table is selected.

The frequencies must be in ascending order.

All frequencis are truncated to a multiple of 1 kHz.

Maximum of 81 cal points are allowed.

# Note, this procedure has no explict error checking of 441x remote commands.
# When used with MET/CAL 7.1 or later, configuring a E4418B or E4419B

# establishes the alias 441x. If a command in an IEEE FSC in this procedure
# causes an error, it is caught by the SRQ handler in the MET/CAL 441x driver.

#
STEP FSC

1.001 LABEL
1.002 HEAD
1.003 MEM2
1.004 IEEE

1.005 HEAD
1.006 MEMI
1.007 MATH

1.008 LABEL
1.009 HEAD
1.010 MEMI
1.011 JMPL

RANGE NOMINAL TOLERANCE MoD1 MOD2 3 4 CON

ENTER_CAL_FACTOR_TABLE_NAME
ENTER CAL FACTOR TABLE NAME
Enter cal factor table name:
[@441XIMEM:TABLE:SELECT **[MEM2]"

ENTER REFERENCE CAL FACTOR
Enter reference cal factor in percent:
S[2] = "MEM:TABLE:GAIN " & MEM & "',""

ENTER_NUMBER_CAL_FACTORS

ENTER NUMBER CAL FACTORS

Enter number of cal factors:
CONTINUE_NUM_CAL_FACTORS MEM <= 80
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.012

1.013

e S S S

P PR RPRRPRRERRP e R Sy

e = S S

.014
.015
.016
.017
.018

.019
.020
.021
.022
.023

.024
.025
.026
.027
.028
.029
.030
.031
.032
.033

.034
.035
.035
.036
.037

1.038

.039

.040
.041

DISP
JMPL

LABEL
MATH
MATH
MATH
MATH

LABEL
MEMI
JMPL
DISP
JMPL

LABEL
MATH
MATH
MEMI
MATH
MATH
JMPL
MATH
MATH
JMPL

LABEL
I1EEE
IEEE
DISP
JMPL

LABEL
DISP

LABEL
END

Number of cal factors must <= 80.
ENTER_CAL_FACTOR

CONTINUE_NUM_CAL_FACTORS

M[1] = MEM
M[2] = O
S[1] = "MEM:TABLE:FREQ "

MEM1

1

ENTER_CAL_FACTOR

Enter frequency #[MEM1] in hertz:
CONTINUE_CAL_FACTOR MEM > M[2]
Frequencies must be entered in ascending order.
ENTER_CAL_FACTOR

CONTINUE_CAL_FACTOR

M[2] = MEM

S[1] = S[1] & MEM

Enter cal factor #[MEM1] in percent:
S[2] = S[2] & MEM

MEM1 = MEM1 + 1

STORE_CAL_FACTORS MEM1 > M[1]
S[1] = s[1] & ."

S[2] = s[2] & ."

ENTER_CAL_FACTOR

STORE_CAL_FACTORS

[@441x] [SREG1]

[@441x] [SREG2]

Cal factors successfully stored.
END

ERROR
[MEM2]

END
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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
This field specifies the filter.
e Number of readings to average entered as: Faverage.
e blank Filter Off
Rules:
e Legal values for average are: 1, 2, 4, §,... 1024.
e  When the RANGE field is blank filter is turned off.

e  When the RANGE field specifies a filter, trigger delay is set to on. When the
RANGE field is blank, trigger delay is set to off.

NOMINAL
This field specifies the power sensor model number.
Rules:

¢ 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
8484 A
8485A
8485D
Q8486A
Q8486D
R8486A
R8486D
V8486A
WS486A
8487A
8487D

TOLERANCE

This field 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 values for 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 name is specified, the default table for the sensor is used
(see E4418B Programming Manual).

This field is not used.

This field is not used.
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MOD3
This field is not used.

MOD4
This field is not used.

CON
This field is not used.

Examples

STEP Fsc RANGE NOMINAL TOLERANCE MOD1
#----- E-series power sensors -----
1.001 M4418 F128 E4412A
#----- 8480 series power sensors -----
1.002 M4418 F512 B8481A 99.72pct
#----- 8480 series power sensors -----
1.003 M4418 F512 8481A "TBL_2"

Also see 4418 FSC.

MOD2

3

4 CON

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]: TYPE? command to
determine if the power sensor(s) specified in the most recently executed
M4419 FSC is in 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 is returned 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
adapters to properly connect the power sensor to the power meter
POWER REF output.

If the E4419B is to 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 E4419B.
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 E4419B must be set correctly before a
procedure is executed. If the E4419B is connected to a standard serial
port (COM1, COM2, ..., COM16), use the "Ports" application in the
Windows Control Panel to choose the proper settings. If the E4419B 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 4419 4419
MOD3 Nominal MOD1
RF Power (1) RF -70 dBm to +44 dBm 100 kHz to 110 GHz
RF 100 pWto 25 W 100 kHz to 110 GHz
Zero sensor ZR ow 100 kHz to 110 GHz
Zero and Cal. sensor CP 1 uWto 1 mwW 50 MHz

(1) Nominal (Power) and MOD1 (frequency) ranges depend upon the power sensor model used (see
M4419 Nominal and MOD/1 fields):

Model

Power Range

Frequency Range

E-Series E441XA CW Power Sensors

E4412A

-70 to +20 dBm (100 pW to 100 mW)

1 0 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 uW to 25 W) 10 MHz to 6.0 GHz
E9300H -50 to +30 dBm (10 n\W 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 uW 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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Model

Power Range

Frequency Range

100 mW Sensors

8481A

-30 to +20 dBm (1 uW to 100 mW)

10 MHz to 18.0 GHz

8482A

-30 to +20 dBm (1 uW 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 uW to 100 mW)

50 MHz to 26.5 GHz

Opt 033

-30 to +20 dBm (1 uW to 100 mW)

50 MHz to 33 GHz

R8486A

-30 to +20 dBm (1 uW to 100 mW)

26.5 MHz to 40 GHz

Q8486A

-30 to +20 dBm (1puW to 100 mW)

33 MHz to 50 GHz

V8486A

-30 to +20 dBm (1uW to 100 mW)

50 GHz to 75 GHz

W8486A

-30 to +20 dBm (1 uW to 100 mW)

75 MHz to 110 GHz

8487A

-30 to +20 dBm (1 uW to 100 mW)

50 MHz to 50 GHz

10 pW High Sensitivity

Sensors

8481D

-70 to -20 dBm (100 pW to 10 pW

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 uW

50 MHz to 26.5 GHz

Opt 033

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)
( )
( )
( )

-70 to -20 dBm (100 pW to 10 uW

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 CHA1
Zero B w ZR CH2
Zero & Cal A W CP CHA1
Zero & Cal B w CP CH2
Power A (set ref) W|D RS CHA1
Power B (set ref) W|D RS CH2
Power A (relative) W|D RL CHA1
Power B (relative) W|D RL CH2
Power A (absolute) W|D RF CHA1
Power B (absolute) W|D RF CH2
Difference A-B (set ref) W|D -D RS CHA1
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 CHA1
Difference B-A (absolute) W|D -D RF CH2
Ratio A/B (set ref) dB | pct RT RS CHA1
Ratio B/A (set ref) dB | pct RT RS CH2
Ratio A/B (relative) dB | pct RT RL CHA1
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

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.
o RF Power entered as [numeric][prefix]W or D.
o RF Power Difference entered as [numeric][prefix]W or D.
o RF Power Ratio entered as [numeric][prefix]pct or dB.
o Relative Power entered as [numeric][prefix]pct or dB.
o Relative Difference entered as [numeric][prefix]pct or dB.
o Relative Ratio entered as [numeric][prefix]pct or dB.
e RF Power entered as [numeric][prefix]W or D.
e Reset entered as *.
Rules:

e When the Nominal field contains only units, the value is obtained from
memory register MEM. In this case the MODL1 field MUST contain a value.

TOLERANCE

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

MOD1
This field specifies the frequency.
e Frequency entered as [numeric][prefix]H.
e blank not applicable
Rules:

e For difference and ratio measurements, the frequency of the channel A and
channel B signals is presumed to be the same.

e When the MOD1 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
This field is used to specify a difference or ratio measurement.
e D Difference A-B or B-A
e RT Ratio A/B or B/A
e blank not applicable
Rules:

e The MOD?2 field must be blank except for difference and ratio measurements.

e If no MOD?2 field code is specified and the Nominal field units are dB or pct,
RT is automatically entered in the MOD2 field.

MOD3
This field specifies the measurement type:
e 7R Zero sensor
e CP Zero and Calibrate sensor
e RS Set reference

e R Relative
e RF Absolute
Rules:

e The MODZ3 field may specify ZR or CP only for a Nominal Setup
e Test (MOD4 = N). However MEM is not updated when MOD3 is ZR or CP.

e When the MODS3 field is ZR, CP, RS, or RF, the Nominal field units must be
watts "W" or dBm "D".

e 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".

e When the MOD2 field is RT, Nominal field units must be percent "pct™ or
ratio "dB".

e When the MOD3 field is RL, Nominal field units must be percent "pct™ or
ratio "dB".

e \When the Nominal field units are watts "W" or dBm "D" and no MOD3 field
code is entered, RF is inserted 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 is inserted automatically in the MOD3 field.
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MOD4

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

CON
This field is specifies the input channel(s).
e CH1 Channel A
e CH2 Channel B
Rules:

e |fno CON field code is specified, CH1 is automatically entered in the CON
field.

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" in the on-line Reference

Manual.
Examples
STEP FSC RANGE NOMINAL TOLERANCE MoD1 MOD2 3 4 CON
1.001 ASK- R N P U F
# Use MET/CAL"s automatic connection message for connection to Power ref.
1.002 ASK+ \
# Zero and Calibrate (Ch A)
1.003 DISP Connect the HP 8481A Power Sensor to the E4419B Ch A.
1.004 MEMI Enter sensor”s reference calibration factor in percent.
1.005 M4419 8481A pct
1.006 4419 Imw 50MH CP N CH1
# Turn off automatic connection messages
1.007 ASK- R QN P U F \

# Absolute Power Measurement (Ch A): dBm
# Assume factory default table for HP 8481A Power Sensor Data.
1.008 M4419 F4 8481A

1.009 DISP Connect the Ch A 8481A to the 6060 RF Output.

1.010 IEEE [@6060]AP-30DB, FR100E6HZ

1.011 4419 -30.00D 3.00U 100MH RF CH1
2.001 IEEE [@6060]AP10DB , FR100E6HZ

2.002 4419 10.00D 1.00U 100MH RF CH1

4419-7



4419

Instrument FSC

4419-8

# Relative Power Measurement (Ch A): dB

3.001
3.002
3.003
3.004

IEEE
4419
IEEE
4419

[@6060]AP10DB , FR100E6HZ
10.00D

[@6060]APODB

-9.00dB 2.00U

# Absolute Power Measurement (Ch A): Watts
[@6060]AP-30DB, FR100E6HZ[[D2000]

4.001
4.002
5.001
5.002

IEEE
4419
IEEE
4419

1.00uW 25%
[@6060]AP10DB, FR100E6HZ
10.00mW 5%

# Relative Power Measurement (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

IEEE
4419
IEEE
4419

(Ch A): OFF

M4419
IEEE
4419
Ch A: 1
MA419 F1
IEEE
4419

(Ch A): 1024
M4419 F1024

I1EEE
4419

[@6060]AP10DB, FR100E6HZ
10.00mwW
[@6060]APODB , FR100E6HZ
10.00pct 5%

8481A
[@6060]AP-1DB, FR150E6HZ
-1.00D

8481A
[@6060]AP-1DB, FR150E6HZ
-1.00D

8481A
[@6060]AP-2DB, FR150E6HZ
-2.000D

100MH

100MH

100MH

100MH

100MH

100MH

150MH

150MH

150MH

RS N

RL

RF

RF

RS N

RL

RF N

RF N

RF N

# Use MET/CAL"s automatic connection message for connection to Power ref.

7.010

ASK+

# Zero and Calibrate (Ch B)

7.011

DISP

Connect the HP 8481A Power Sensor to the E4419B Ch B.

# Zero and Calibrate sensor
Enter sensor®s reference calibration factor in percent.

7.012
7.013
7.014

MEMI
M4419
4419

8481A pct
ImW

# Turn off automatic connection messages

7.015

ASK- R

QN P u

# Absolute Power Measurement (Ch B): dBm

# Assume
7.016
7.017
7.018
7.019
8.001

factory default table for HP 8481A Power Sensor Data.
8481A

Connect the Ch A 8481A to the 6060 RF Output.
[@6060]AP-20DB , FR100E6HZ

M4419 F4
DISP
IEEE
4419
IEEE

8481A

-20.00D 1.00U
[@6060]APODB , FR100E6HZ

8481A

50MH

100MH

pct

CP N

RF

CH1

CH1

CH1

CH1

CH1

CH1

CH1

CH1

CH1

CH2

CH2
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8.002 4419 0.00D 1.00U 100MH RF CH2
# Relative Power Measurement (Ch B): dB

9.001 IEEE [@6060]AP10DB, FR100E6HZ

9.002 4419 10.00D 100MH RS N CH2

9.003 IEEE [@6060]APODB , FR100E6HZ

9.004 4419 -9.00dB 2.00U 100MH RL CH2
# Absolute Power Measurement (Ch B): Watts

10.001 IEEE [@6060]AP-10DB, FR100E6HZ

10.002 4419 100.0uw 5% 100MH RF CH2

11.001 IEEE [@6060]AP10DB, FR100E6HZ

11.002 4419 10.00mwW 5% 100MH RF CH2
# Relative Power Measurement (Ch B): %

12.001 IEEE [@6060]AP10DB, FR100E6HZ

12.002 4419 10.00mwW 100MH RS N CH2

12.003 IEEE [@6060]APODB , FR100E6HZ

12.004 4419 10.00pct 5% 100MH RL CH2
# Use MET/CAL"s automatic connection message for connection to power ref.

13.001 ASK+ \
# Zero and Calibrate (Ch A)

13.002 MEMI Enter 8485A reference calibRation factor in percent.

13.003 M4419 8485A pct

13.004 4419 ImW 50MH CP N CH1
# Zero and Calibrate (Ch B)

13.005 MEMI Enter 8481A reference calibRation factor in percent.

13.006 M4419 8485A pct 8481A pct

13.007 4419 ImwW 50MH CP N CH2
# Turn off automatic connection messages

13.008 ASK- R QN P U F \

13.009 DISP Connect Ch A 8485A to 9500 Chl Active Head.

13.009 DISP Connect Ch B 8481A to the 6060 RF Output.
# Assume factory default table for 8485A and 8481A Power Sensor Data.

13.010 M4419 F4 8485A 8481A
# Absolute Power Difference (Ch A - Ch B): dBm

13.011 IEEE [@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

13.011 IEEE [@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[11!]

13.012 IEEE [@6060]AP2DB , FR50E6HZ

13.013 4419 9.25D 0.20U 50MH -D RF CH1
# Relative Power Difference (Ch A - Ch B): dB

14.001 IEEE [@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

14.001 IEEE [@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[1!]

14.002 IEEE [@6060]AP2DB , FR50E6HZ

14.003 4419 9.54D 50MH -DRS N CH1

14.004 IEEE [@6060]AP-10DB

14.005 4419 0.71dB 0.20U 50MH -D RL CH1
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# Absolute Power Difference (Ch B - Ch A): dBm
[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

15.001
15.001
15.002
15.003

# Relative Power Difference (Ch B - Ch A): dB
[@9500]FUNC SIN; zROUT:SIGN:PATH CH1;IMP 50

16.001
16.001
16.002
16.003
16.004
16.004
16.005
16.006

# Absolute Power Difference (Ch A - Ch B): Watts
[@9500]FUNC SIN; zROUT:SIGN:PATH CH1;IMP 50

17.001
17.001
17.002
17.003

# Relative Power Difference (Ch A - Ch B): %
[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

18.001
18.001
18.002
18.003
18.004
18.005

# Absolute Power Difference (Ch B - Ch A): Watts
[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

19.001
19.001
19.002
19.003

# Relative Power Difference (Ch B - Ch A): Watts
[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

20.001
20.001
20.002
20.003
20.004
20.005

IEEE
IEEE
IEEE
4419

IEEE
IEEE
IEEE
4419
IEEE
IEEE
IEEE
4419

IEEE
IEEE
IEEE
4419

IEEE
IEEE
IEEE
4419
1EEE
4419

I1EEE
IEEE
IEEE
4419

IEEE
IEEE
IEEE
4419
1EEE
4419

[@9500]VOLT 2;:FREQ 50e6;:0UTP:STAT ON;*OPC?[11]

[@6060]AP12DB , FRSOE6HZ

7.65D

0.20U

50MH

-D RF

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[11]

[@6060]AP12DB, FRSOE6HZ

7.65D

[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;IMP 50

50MH

-D RS N

[@9500]VOLT 1;:FREQ 50e6; :OUTP:STAT ON;*OPC?[11]

[86060]AP10DB
1.07dB

0.20U

50MH

-D RL

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[11]

[@6060]AP10DB, FRSOE6HZ

0.00mw

0.20U

50MH

-D RF

[@9500]VOLT 2;:FREQ 50e6;:0UTP:STAT ON;*OPC?[11]

[@6060]AP2DB , FR50E6HZ

8.41mwW
[@6060]AP-10DB
118pct

2%

50MH

50MH

-D RS N

-D RL

[@9500]VOLT 2;:FREQ 50e6;:0UTP:STAT ON;*OPC?[11]

[@6060]AP10DB, FRSOE6HZ

0.00mw

0.20U

50MH

-D RF

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[I!]

[@6060]AP2DB , FRS0EGHZ

-8.41mW
[@6060]AP-10DB
118pct

2%

# Absolute Power Ratio (Ch A /7 Ch B): dB

21.001
21.001
21.002
21.003

1EEE
IEEE
IEEE
4419

[@9500]FUNC SIN; zROUT:-SIGN:PATH CH1;IMP 50

50MH

50MH

-D RS N

-D RL

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[I!]

[@6060]AP2DB , FRS0EGHZ

8.00dB

0.20U

# Relative Power Ratio (Ch A /7 Ch B): dB

50MH

RT RF

CH2

CH2

CH2

CH1

CH1

CH1

CH2

CH2

CH2

CH1
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22.001
22.001
22.002
22.003
22.004
22.005

IEEE
IEEE
IEEE
4419
IEEE
4419

[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP2DB , FRE0E6HZ

8.00dB 50MH
[@6060]AP1DB
1.00dB 0.20U 50MH

# Absolute Power Ratio (Ch B / Ch A): dB

23.001
23.001
23.002
23.003

IEEE
IEEE
IEEE
4419

[@9500]FUNC SIN; :ROUT:=SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP2DB, FRS0EGHZ
-8.00dB 0.20U 50MH

# Relative Power Ratio (Ch B /7 Ch A): dB

24.001
24.001
24.002
24.003
24.004
24.005

IEEE
IEEE
IEEE
4419
IEEE
4419

[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP2DB , FRS0EGHZ

-8.00dB 50MH
[@6060]AP1DB
-1.00dB 0.20U 50MH

# Absolute Power Ratio (Ch A/ Ch B): %

25.001
25.001
25.002
25.003

IEEE
IEEE
IEEE
4419

[@9500]FUNC SIN; :ROUT:SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP7DB , FRS0E6HZ
200pct 3% 50MH

# Relative Power Ratio (Ch A/ Ch B): %

26.001
26.001
26.002
26.003
26.004
26.005

1EEE
I1EEE
I1EEE
4419
IEEE
4419

[@9500]JFUNC SIN; zROUT:-SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP10DB , FRS0E6HZ

100pct 50MH
[@6060]AP7DB
200pct 3% 50MH

# Absolute Power Ratio (Ch B /7 Ch A): %

27.001
27.001
27.002
27.003

IEEE
IEEE
IEEE
4419

[@9500]FUNC SIN; zROUT:-SIGN:PATH CH1;

[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP7DB , FRS0E6HZ
49 _8pct 3% 50MH

# Relative Power Ratio (Ch B /7 Ch A): %

28.001
28.001
28.002
28.003
28.004
28.005

#

1EEE
1EEE
1EEE
4419
IEEE
4419

[@9500]JFUNC SIN; zROUT:SIGN:PATH CH1
[@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT
[@6060]AP10DB , FRS0E6HZ

100pct 50MH
[@6060]AP7DB
49.8pct 3% 50MH

IMP 50
ON;*OPC?[1!]

RT RS N

RT RL

IMP 50
ON;*OPC?[11]

RT RF

IMP 50
ON;*OPC?[11]

RT RS N

RT RL

IMP 50
ON;*OPC?[11]

RT RF

IMP 50
ON;*OPC?[11]

RT RS N

RT RL

IMP 50
ON;*OPC?[11]

RT RF

;IMP 50

ON;*OPC?[11]

RT RS N

RT RL

CH1

CH1

CH2

CH2

CH2

CH1

CH1

CH1

CH2

CH2

CH2
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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 system accuracy for a
# E4419B power ratio measurement.

#
STEP FSC RANGE NOMINAL TOLERANCE MoD1 MOD2 3 4 CON
1.001 ASK- N P F
1.002 HEAD ABSOLUTE POWER RATIO (Ch A/ Ch B): %

# Select filter 16, Ch A E4412A, Ch B 8481A

1.003 M4419 F16  E4412A 8481A
1.004 DISP Connect E4412A power sensor to E4419B Channel A.
1.004 DISP Connect 8481A power sensor to E4419B Channel B.

# Zero and calibrate power sensors.

1.005 4419 ImW 50MH CP N CH1
1.006 4419 1mW 50MH CP N CH2
1.007 ASK- \Y
1.008 DISP Connect Ch A 8485A to 9500 Chl Active Head.

1.009 DISP onnect Ch B 8481A to the 6060 RF Output.

# Set 9500B to 10mwW

1.010 |IEEE [@9500]FUNC SIN; zROUT:SIGN:PATH CH1;IMP 50

1.010 IEEE [@9500]VOLT 2;:FREQ 50e6; :OUTP:STAT ON;*OPC?[I!]
# Set 6060B to 5mW

1.011 IEEE [@6060]AP7DB , FR50E6HZ

# Get E4419B power ratio measurement in percent.
1.012 4419 200pct 50MH RT RF N CH1

# Get E4419B spec for E4412A measuring 10mW, 50MHz with filter 16.
1.013 MATH S[1] = "Agilent E4419B"
1.014 MATH S[2] = "Watts E441XA F16"
1.015 MATH M[1] = ACCV2(S[1]. S[2]. 10e-3, 50e6)

# Convert to percent.
1.016 MATH M[1] = M[1] /7 10e-3 * 100

# Get E4419B spec for 8481A measuring 5mW, 50MHz with filter 16.
1.017 MATH S[2] = "Watts 100mW F16"
1.018 MATH M[2] = ACCV2(S[1]. S[2]. 5e-3, 50e6)
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# Convert to percent.

1.019 MATH M[2] = M[2] / 5e-3 * 100

# Compute E4419B ratio accuracy in percent.

1.020 MATH M[3] = RSS2(M[1]. M[2D)
1.021 ACC 200pct M3%
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) power meter.

#
# Source:

# HP EPM-441A/442A Power Meters Programming Guide

HP Part No. E4418-90025, March 1998

Compatibility:
MET/CAL 7.1 or later

Subprocedure: None

Registers Used:

M[1]

MEM1
Cal factor counter

S[1]

Freqguencies associated with cal factors.

s[21

Ref Cal Factor and Cal Factors

The cal factor table has the following format:

Frequency S[1] Cal Factors S[2]

- ref cal factor
frequency 1
frequency 2

cal factor 1

HoH OH OH H R W W OH OH R KR K HHHEHHHHHHHH KRR R

cal factor 2

Number of cal factors to be entered (excluding ref cal factor).

4419-13



4419

Instrument FSC

4419-14

HoH OH R H R W OH OH R HH KRR

**

points.

frequency 3

frequency n

cal factor 3

cal factor n

The following rules apply:

The number of frequency points must be one less than the number of cal
This is verified when the sensor calibration table is selected.

The frequencies must be in ascending order.

All frequencis are truncated to a multiple of 1 kHz.

Maximum of 81 cal points are allowed.

# Note, this procedure has no explict error checking of 441x remote commands.
# When used with MET/CAL 7.1 or later, configuring a E4418B or E4419B

# establishes the alias 441x. If a command in an IEEE FSC in this procedure
# causes an error, it is caught by the SRQ handler in the MET/CAL 441x driver.

#
STEP

1.001
1.002
1.003
1.004

1.005
1.006
1.007

1.008
1.009
1.010
1.011
1.012
1.013

1.014
1.015
1.016
1.017
1.018

FSC

LABEL
HEAD
MEM2
I1EEE

HEAD
MEMI
MATH

LABEL
HEAD
MEMI
JMPL
DISP
JMPL

LABEL
MATH
MATH
MATH
MATH

RANGE NOMINAL TOLERANCE MoD1 MOD2 3 4 CON

ENTER_CAL_FACTOR_TABLE_NAME
ENTER CAL FACTOR TABLE NAME
Enter cal factor table name:
[@441XIMEM:TABLE:SELECT **[MEM2]"

ENTER REFERENCE CAL FACTOR
Enter reference cal factor in percent:
S[2] = "MEM:TABLE:GAIN " & MEM & "*,""

ENTER_NUMBER_CAL_FACTORS

ENTER NUMBER CAL FACTORS

Enter number of cal factors:
CONTINUE_NUM_CAL_FACTORS MEM <= 80
Number of cal factors must <= 80.
ENTER_CAL_FACTOR

CONTINUE_NUM_CAL_FACTORS

M[L] = MEM
M[2] = O
S[1] = "MEM:TABLE:FREQ "

MEM1

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

1.038

.039

.040
.041

LABEL
MEMI
JMPL
DISP
JMPL

LABEL
MATH
MATH
MEMI
MATH
MATH
JMPL
MATH
MATH
JMPL

LABEL
IEEE
IEEE
DISP
JMPL

LABEL
DISP

LABEL
END

ENTER_CAL_FACTOR

Enter frequency #[MEM1] in hertz:
CONTINUE_CAL_FACTOR MEM > M[2]
Frequencies must be entered in ascending order.
ENTER_CAL_FACTOR

CONTINUE_CAL_FACTOR

M[2] = MEM

S[1] = S[1] & MEM

Enter cal factor #[MEM1] in percent:
S[2] = S[2] & MEM

MEM1 = MEM1 + 1

STORE_CAL_FACTORS MEM1 > M[1]
S[1] = s[1] & ",

S[2] = s[2] & ."

ENTER_CAL_FACTOR

STORE_CAL_FACTORS

[@441x] [SREG1]

[@441x] [SREG2]

Cal factors successfully stored.
END

ERROR
[MEM2]

END
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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
This field specifies the filter.
e Number of readings to average entered as: Faverage.
e blank Filter Off
Rules:
e Legal values for average are: 1, 2, 4, §,... 1024.
e  When the RANGE field is blank filter is turned off.

e  When the RANGE field specifies a filter, 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:

¢ Supported model numbers are:

E4412A (formally ECP-E18A)
E4413A (formally ECP-E26A)
E9300A

E9300B

E9300H

E9301A

E9301B

E9301H

E9304A

8481A

8481B

8481D

8481H

8482A
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84828
8482H
8483A
8484 A
8485A
8485D
Q8486A
Q8486D
R8486A
R8486D
V8486A
WS486A
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

e Channel A Cal. Factor entered as: [numeric][prefix]pct.

e Channel A Sensor Cal. Table Name: entered as: "table name"
e blank 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 Legal values for calibration factor are 0 to 100%.

e When the Tolerance field specifies only % ("pct"), no value, the cal factor is
taken from memory register MEM.

e When Nominal field specifies an 8040 series power sensor and the Tolerance
field does not specify a cal. factor or sensor cal. factor name, the default table
for the sensor is used (see E4419B Programming Manual).

MOD1
The MODI field specifies the channel B power sensor model number.
Rules:

e See Nominal field rules.

M4419-2



M4419

Auxiliary Instrument Setup FSC

MOD2, MOD3, MOD4, & CON

The MOD?2 through CON fields are combined and used to specify the channel B
calibration factor or sensor calibration table name when the MOD1 field specifies
an 8480 series power

e Channel B Cal. Factor entered as: [numeric][prefix]pct.

e Channel B Sensor Cal. Table Name: entered as: "table name"
e blank Nominal field specifies a E-series power sensor
Rules:

e The MOD?2 through CON fields must be blank when the MOD1 field specifies
an E-series power sensor.

e Legal values for calibration factor are 0 to 100%.

e When the MOD?2 through CON fields specify only % ("pct"), no value, the cal
factor is taken from memory register MEM.

e  When MODI field specifies an 8040 series power sensor and the MOD2
through CON fields do not specify a cal. factor or sensor cal. factor name, the
default table for the sensor is used (see E4418B Programming Manual).

Examples
STEP FSC RANGE NOMINAL TOLERANCE MOD1 MOD2 3 4 CON
#----- E-series power sensors -----
1.001 M4419 F128 E4412A E4413A
#----- 8480 series power sensors -----
1.002 M4419 F512 8481A 99.72pct 8485A 99.83pct
#----- 8480 series power sensors -----
1.002 M4419 F512 8481A "TBL 2" 8485A "TBL 3"
Also see 4419 FSC.
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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 is to 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
procedure 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 a standard serial port (COM1, COM2, ...,
COM16), 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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Functional Capability
. 45 45 45 M45
Function Nominal MOD1 MOD3 Nominal
DC Voltage -999.99 V t0 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 t0 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 0Qto98 MQ
Frequency 5 Hz to 20 kHz 30 mV to 750 V
5 Hz to 50 kHz 30 mV to 400 V
5 Hz to 100 kHz 30 mV to 200 V
100 kHz to 300 kHz 100 mV to'
300 kHz to 1 mHz 1Vto'
Audio Power 10 mW to 999.99 W blank (DC), 2,4,8,0r16
10 mQ t0 999.99 O 10 Hz to 100 kHz
dBm -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
dBm -80.46 dBm to 83.98 dBm blank (DC) 40
-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
dBm -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
dBm -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
dBm -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
dBm -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
dBm -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
dBm -94.85 dBm to 69.59 dbm blank (DC) 110Q
-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
dBm -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 dBm to 61.11 dBm 10 Hz to 50 kHz 124 Q
-27.41 dBm to 66.57 dBm 10 Hz to 20 kHz 124 Q
dBm -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
dBm -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 4? 45 45 M4.5
Nominal MOD1 MOD3 Nominal
dBm -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
dBm -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
dBm -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
dBm -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
dBm -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
dBm -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
dBm -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
dBm -104.44 dBm to 60.00 dBm blank (DC) 1 kQ
-36.48 dBm to 46.02 dBm 10 Hz to 100 kHz 1 kQ
-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 1 kQ
dBm -105.23 dBm to 59.21 dBm blank (DC) 1.2kQ
-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
dBm -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 as: [ numeric][prefix]V
dBm entered as: [ numeric][prefix]D

Audio Power entered as: [ numeric][prefix]W

Current entered as [ numeric][prefix]A

Resistance entered as [ numeric][prefix]Z

Frequency entered as [ numeric][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, or 16 Q.

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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MOD1

MOD2

MOD3

This field specifies frequency for AC voltage and AC current measurements or
voltage for frequency measurements. See the NOMINAL field specification for
allowed values and units.

e Frequency entered as: numeric[prefix]H
e Voltage entered as: numeric[prefix]V
e Dblank not applicable

Rules:

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

e The MOD1 field must be blank when the NOMINAL field specifies resistance
or the MOD3 field specifies "F" or "G".

This field is not used.

This field specifies one of the following:

o E Current measurement using the 10 A input

o F DC Voltage measurement using 6 kV probe
e G DC Voltage measurement using 40 KV probe
e Dblank field not applicable

Rules:

The MOD3 field may specify E only when the NOMINAL field specifies current.

e Eisautomatically inserted in the MOD3 field when current is specified in the
NOMINAL field with a value greater than or equal to 100 mA.

e E may be specified for current lower than 100 mA to avoid connection
changes.

e The MOD3 field may specify F or G only when the NOMINAL field specifies
voltage.

o Fisautomatically inserted in the MOD3 field when DC Voltage is specified
and the NOMINAL field value is greater than 1000 V and less than or equal to
6000 V.

e G isautomatically inserted in the MOD3 field when DC Voltage is specified
and the NOMINAL field value is greater than 6000 V.

o F or G may be specified at lower voltages to avoid connection changes.



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.

Examples

STEP  FSC RANGE NOMINAL TOLERANCE
# o———— Reset ———--

1.001 45 *
# - DC Voltage ——-—-

1.002 45 20 19.99mv 2% 0.04U
# - AC Voltage --———-

2.001 45 400  350.0mv -2.8U +2.9U
# - Decibels -———-

3.001 M45 50z

3.002 45 10D
# - Audio Power ----—-

3.003 M45 8z

3.004 45 15w

MoD1

60H

100H

1kH

MOD2 3 4 CON

S

2w

2w

2w

2w
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#Ho———— DC Current —-

3.005 45 4000

#Ho———— AC Current --

4.001 45

# o———— Frequency ---

5.001 45 1000

# o————- Resistance --

6.001 45

45-8

U

0.37U

0.1% 0.1U

60H

300mv

2W

2w

2w
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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.

MOD2
Thisfield is not used.

MOD3
Thisfield is not used.

MOD4
Thisfield is not used.

CON
Thisfield is not used.

M45-1
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Instrument FSC

Description

The 4700 FSC controls the following functions of the Datron 4700 Multifunction
Calibrator:

e DC Voltage

e AC Voltage

e DC Current with Option 20

e AC Current with Option 20

e Resistance with Option 20

e 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.

4700-1
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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 uV to 199.9999 V 10 Hz to 100 kHz
90 pV 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 uA 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

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

NOMINAL

This field specifies one of the following.
e Voltage (DC or RMS) entered as:
o [numeric][prefix]V

e Current entered as [numeric][prefix]A.

e Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix]Y.

e Frequency entered as [numeric][prefix]H.

e Reset entered as *.

4700-2
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Rules:

e  When the NOMINAL field specifies frequency or period, the MODI1 field
must specify voltage or or current.

TOLERANCE

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

MOD1
This field specifies one of the following for AC signals.
e Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
e Frequency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

e The MODI field may specify frequency or period only when the NOMINAL
field specifies voltage or current.

e The MODI1 field may specify voltage or current only when the NOMINAL
field specifies frequency or period.

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

MOD2

This field allows you to specify negative zero for DC Voltage or DC Current.
o -Z Negative Zero
e blank All other amplitudes

Rules:

e The MOD?2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.

4700-3
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MOD3

MOD4

This field specifies one of the following:
e 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 is inserted
automatically.

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

CON

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

e 4W  4-wire

Rules:
e 2W is automatically entered in the CON field when no CON field code is
entered.

e 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 MEMI1 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
1.

=

O W VW WV 0 3 6 Ul b W N K

FSC
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700
4700

RANGE NOMINAL

1000
10
200
1000
100
2

A

A

10
10

*

1100V
ov
220mv
1100V
-22UA
1.999A
mv

A
1.999A
20mv
20mv
10Z

TOLERANCE

U 1/
1U
10%

Ul o
o°
Ul
o°

MOD1

50H
1kH

1kH
50H
1kH
1kH
500H
1kH

MOD2

3

4 CON

S

2W
2W
2W
4w
2W
2W
2W
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 Dblank field not applicable

NOMINAL
Thisfield specifies the range selection value or areset to autorange.
e Range selection value entered as numeric[prefix]V, A, or Z
e Reset (autorange) entered as"*"
Rules:

e "*"isautomatically inserted in the NOMINAL field when ablank M4000
statement is entered.
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e The NOMINAL field may specify arange selection value only when the
RANGE field specifies RNGLK.

Range Selection Value Locked Range
O uVto 100 puv 100 uv DC, 1 mV AC
>100 uVto 1 mV 1mV
>1mVto10 mV 10 mV
>10 mV to 100 mV 100 mV
>100mVto1V 1V
>1Vto10V 10V
>10Vto 100V 100V
> 100V to 1000 V 1000 V
0 uA to 100 pA 100 pA
> 100 pAto 1 mA 1 mA
>1mAto 10 mA 10 mA
> 10 mA to 100 mA 100 mA
> 100 mA to 1A 1A
0Qsto 10 Qs 10 Q
>10Q to 100 Q 100 Q
> 100 Qto 1 kQ 1 kQ
>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.hisfield is not used.
o blank Safety Delay Override off / wait for Output On SRQ

e DO Safety Delay Override off / driver settling delay

e DI Safety Delay Override on / driver settling delay

e DX Safety Delay Override on /no driver settling delay
Rules:
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MOD?2 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. This required first setting the 4700 to standby for each
4700 statement.

MOD?2 DO is the recommended mode for procedures used to calibrate manual
DMMS.

MOD?2 D1 is the recommended mode for procedures used to calibrate remote
controlled DMMs (i.e. closed-loop procedures).

MOD?2 DX is for 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
MOD2 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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Description

The 4705 FSC controls the following functions of the Datron 4705 Multifunction
Calibrator:

DC Voltage

AC Voltage

DC Current

AC Current

Resistance

DC Current from the 4600 Transconductance Amplifier
AC Current from the 4600 Transconductance Amplifier

The M4705 FSC is used for controlling the following:

The 4705 FSC can also be used to control 4700, 4800, 4800A, 4707,
4708, or 4808. The accuracy file corresponding to the instrument that

Range Locking
Safety Delay Override
Driver Settling Delay

Note

isactually configured is used at run time.
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Functional Capability

Function Amplitude Frequency MOD3
DC Voltage -1100 V to 1100 V
AC Voltage 90 pV to 199.9999 V 10 Hz to 100 kHz

90 uVto 1100 V 45 Hz to 33 kHz

DC Current -1.99999 A to 1.99999 A BC
-11Ato 11 A

AC Current 9 uA to 1.99999 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 4600 Transconductance Amplifier.

Parameters

RANGE

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

NOMINAL
This field specifies one of the following.

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

e  Current entered as [numeric][prefix]A.

e Resistance entered as [numeric][prefix]Z.

e Conductance entered as [numeric][prefix]Y.
e Frequency entered as [numeric][prefix]H.

e Reset entered as *.

Rules:

e  When the NOMINAL field specifies frequency or period, the MODI1 field must
specify voltage or current.
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TOLERANCE

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

MOD1
This field specifies one of the following for AC signals.
e Voltage (RMS) entered as: [numeric][prefix]V
e Current entered as [numeric][prefix]A.
e Frequency entered as [numeric][prefix]H.
e blank DC or not applicable
Rules:

e The MODI field may specify frequency or period only when the NOMINAL
field specifies voltage or current.

e The MODI1 field may specify voltage or current only when the NOMINAL
field specifies frequency or period.

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

MOD2

This field allows you to specify negative zero for DC Voltage or DC Current.
o -Z Negative Zero
e blank All other amplitudes

Rules:

e The MOD?2 field may specify Z only for DC Voltage or DC Current when the
Nominal value is zero.
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MOD3
This field specifies one of the following:
e BC use 4600 for current boost
e blank No boost or not applicable
Rules:

e Ifthe current can be created only by the Boost Amplifier, BC is inserted
automatically.

MOD4

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

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

Rules:
e 2W is automatically entered in the CON field when no CON field code is
entered.

e 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 MEMI1 are used. For more information, refer

to the "Syntax