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Introduction

Required Equipment

Programming Language

Computer/Controller

Getting Started

5400A GPIB Commands

The 5400A Scalar Measurement System has complete GPIB capability and is
easy to program. This application note provides a useful and easily adaptable
example of automated save/recall of 5400A front panel setups, calibration, and
measurement data with an external computer /controller using the GPIB.

The sample program contained in this application note was written for the 5400A
Scalar Measurement System and a 360CC MS-DOS® Computer/Controller.

The sample program was written using Migrosoft® QuickBASIC 4.5 . Alternate
programming languages such as Microsoft” C or HP BASIC may be used to
perform the same functions. The GPIB commands sent to the 5400A are the same
regardless of the programming language or computer/controller used. However,
some machine-specific operations or syntax may require translation when a
different programming language or computer/controller is used.

The Wiltron Model 360CC is an MS-DOS® compatible, 20 MHz 80386 computer.
It also contains a 20 MHz 80387 numeric coprocessor, at least 2 Mbytes of on-
board RAM (with 128 K cache), 40 Mbyte hard disk drive, 1.44 Mbyte 3.5" floppy
disk drive, 14" color VGA display, one serial port, one parallel port, a National
Instruments PC2 /PC2A IEEE-488 Interface Card, and DOS Version 4.01 or later.

IBM XT, AT, PS2 or compatible computers may be used. These alternate machines
also require a National Instruments PC2 /PC2 A IEEE-488 Interface Card. Hewlett-
Packard, Sun Microsystems, Apple, DEC, and other computers and workstations
may be used if they support the IEEE-488 interface standard.

The setup for using the 5400A with a computer/controller is shown in Figure 1.
A few characteristics of 5400A GPIB implementation should be noted and
understood. These are explained below.

360CC COMPUTER/CONTROLLER
OR EQUIVALENT

Figure 1
Setup for 5400A
GPIB operation

5400A SCALAR MEASUREMENT SYSTEM
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All 5400A commands consist of alphanumeric strings that define specific func-
tions to be performed. In general, these commands are mnemonic contractions of
each function. Examples are RST (Reset) and ST 2 GHz (Start frequency =2 GHz).
There are commands to control virtually all 5400A functions. However, only a
small number of these commands are used in most ATE programs.

MS5-DOS and Microsoft are regisered trademarks of Microsoft Corporation.
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Command Strings

Numeric Enlries

JAdditional Information

Program Development

The 5400A Scalar Measurement System will accept commands individually orin
the form of command strings. A space may be used to separate the command and
its parameters but is not required. Individual commands must be separated by a
valid delimiter. Valid delimiters are a space (), comma (,), colon (:), semicolon (;),
dollar sign ($), forward slash {/), and back slash (\). For example, the command
string:

"RST SITASMI1R OFF1 20dB CRF1 8GHz OCR1"
'.

performs the following operations:
1. Reset the 5400A to default parameters,
2.Set input to Channel 1 from input A,
3. Set measurement type for Channel 1 to return loss,
4, Set offset for channel 1 to 20 dB,
5. Move the cursor to 8 GHz on Channel 1, and
6. Output the curser readout on Channel 1 to the computer/controller
via GPIB.

When writing command strings, the following unit designators may be used for
clarity or omitted for brevity: dB, dBm and GHz. Frequency units MHz and GHz
may be specified; if not, GHz is assumed. These units may be abbreviated as

G and M, respectively.

The 5400A GPIB User’s Guide contains a compete description of the GPIB
capability including a complete list of command codes and additional examples.

This sample program automates the Wiltron 5400A Scalar Measurement System
to save up to ten front panel setups with calibration and up to ten measurements
to disc files on the computer/controller. They may then be recalled to the 5400A
with one or two key strokes. The sample program consists of a main module and
SUB modules. The main module initializes the program and contains the first
executable lines of the program. The SUB modules are then called upon to
perform specific procedures as follows:
1. Initialize the GPIB,
2. Put a menu on the computer/controller display defining several actions that
can be performed and the key presses required to perform these actions,
3. Scan the function keys (F1-10) and the <Shift>,<Ctrl>, and <Alt> keys to
perform a save/recall procedure, to reset the 5400A, or to end the program,
4. Save the 5400 A front panel setup.to disc files on the computer/controller,
5. Save the 5400A calibration to disc files on the Cdmpﬁter /controller,
6. Recall a front panel setup to the 5400A from the disc files,
7. Recall a calibration to the 5400A from the disc files,
8. Save the 5400A measurement data to disc files on the computer/controller, and
9. Recall measurement data to the 5400A from the disc files.

Data files are stored to the same disc drive and directory that contains the
executable program. Each module will now be discussed in greater detail.




Main Module

Initialize GPIB

Display the Menu

The main module contains DECLARE statements to check parameters that can
be passed between modules and a COMMON variable sms% that is used in all
modules.The SINCLUDE command activates all the National Instruments
PC2/PC2A subroutines and functions that are required in the program. An
error handling routine is enabled to respond to searches for files that do not
exist and for errors that will immediately end the program. The SUB module
“GPIBsetup” is called to initialize GPIB. Finally, the SUB module “menu” is
called and takes control of the program.

Main Module

SUB module “GPIBsetup” establishes communication with the 5400A. It assumes
that the 5400A is set to GPIB address 6, which is the 5400A default address. The
IBSIC command initializes the GPIB and resets the 5400A interface functions.

SUB Module 1
Initialize GPIB

SUB module “menu” clears the computer/controller display and then prints a
menu on the top half of the display that stays on during the program operation.
The menu provides instructions on how to use defined keys to:

1.SAVE/RECALL a front panel and calibration,

2.SAVE/RECALL measurement data,

3. RESET to default parameters, and

4, Exit the program.

The bottom half of the screen is activated for status messages generated by other
modules. Program operation is then passed to the "functionkey” SUB module.




Scan the Keyboard

SUB Module 2
Display the menu

This SUB module takes control of the program and continually scans the key-
board for key and key combinations that are defined in IE.. THEN statements con-
tained in the DO... LOOP. When one of these conditions is met, the appropriate
SUB module or GPIB function is called and takes contol of the program until its
procedure is complete. The program control then returns to the “functionkey”
SUB module and key scanning resumes.

SUB Module 3
Scan the
keyboard




Save a Front Panel Setup SUB module “fpfrom5400A” prints a status message on the computer/ controller .
display and then generates a filename using the function key as the prefix. The
5400A is instructed to save the current front panel to memory 1(5V51) and then
output the front panel setup saved in memory 1 (OSS1). This data is read from
the 5400A into the computer/controller and stored on the disc drive using the
generated filename. A new file is created if the file did not previously exist.
Finally, SUB module “calfrom5400A” is called and takes control of the program.

SUB Module 4
Save a front
panel sefup

Save a Calibration SUB module “calfrom5400A” prints a status message on the computer/con-

troller display. Calibration data from the 5400A is stored as binary data in four

files with two files per channel: a calibration setup file and a calibration data file.

The data for each file is transferred and saved to disk sequentially from the 5400A

in the following order:
1. Calibration setup for Channel 1 (OCC1),
2. Calibration data for Channel 1 (OCD1),
3. Calibration setup for Channel 2 (OCC2), .
4. Calibration data for Channel 2 (OCD2).

After the data transfer is complete the IBLOC command puts the 5400A into local
operation and program control is returned to the “functionkey” SUB module.

SUB Module 5
Save a
calibration

Recall a Front Pane! Sefup SUB module “fpto5400A” prints a status message on the computer/controller .
display and then looks for a disc filename using the function key as the prefix and
the SS1 suffix. If the file is found, the filename is displayed on the computer/con-




Recall a Calibration

troller; otherwise, a status message is displayed. The 5400A is instructed to read
the setup into memory 1 (LSS1) and recall stored setup in memory 1 (RCS1).
Finally, SUB module “calto5400A” is called and takes control of the program.

SUB Module 6
Recall a front
panel setup

SUB module “calto5400A” prints a status message on the computer /controller
display, then looks for a disc filename using the function key as the prefix and
the CC1 suffix. If the file is found, the filename is displayed; otherwise, a status
message is displayed. The 5400A is instructed to read the calibration setup for
channel 1 (LCC1) and then read the calibration data for channel 1 {OCD1).The
procedure for finding a disc filename is repeated for the CC2 suffix. The 5400A
is instructed to read the calibration setup for channel 2 (LCC2) and then read
the calibration data for channel 2 (OCD2). After the data transfer is complete
the IBLOC command is used to put the 5400A into local operation and program
control is returned to the “functionkey” SUB module.

SUB Module 7
Recall a
calibration



Save Measurement Data SUB module “datafrom5400A” prints a status message and then generates a ‘
filename using the function key as the prefix and AT1 as the suffix. The 5400A is
instructed to output measurement data from channel 1 (QAT1) in ASCII format
and store the data on the disc drive, creating a new file if required. This process is
repeated for channel 2 (OAT?2). Finally, the IBLOC command puts the 5400A into
local operation and returns program control to the “functionkey” SUB module.

SUB Module 9
Save
measurement
data

Recall Measurement Data SUB module “datato5400A” prints a status message and then looks for a disc
filename using the function key as the prefix and the AT1 suffix. If the file is
found, the filename is displayed: otherwise, a status message is displayed.
The 5400A is put into hold mode (HON) and is instructed to input measurement ‘
data to channel 1 (LAT1) in ASCII format. This process is repeated for channel 2
(LAT2). The measurement data is displayed on the 5400A monitor as long as the
5400A is in hold mode. Finally, the IBLOC command puts the 5400A into local
operation and returns program contro] to the “functionkey” SUB module.

SUB Module 8
Recall
measurement
data
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