User Manual

Tektronix
/

TekTMS

| nter active Procedur e Generator
S3FT100

070-7836-02

This document supports software version 2.5

Please check for changeinformation at the
rear of thismanual.

First Printing: October 1992



Tektronix, Inc., PO. Box 500, Beaverton, OR 97077
Printed in U.S.A.

Copyright © Tektronix, Inc., 1992. All rights reserved. Tektronix products are covered by U.S. and foreign
patents, issued and pending. The following are registered trademarks: TEKTRONIX, TEK, TEKPROBE,
TEKTMS, and SCOPE-MOBILE.

Microsoft and MS-DOS are registered trademarks and Windows is a trademark of Microsoft Corporation.

IBM and PC AT are registered trademarks of International Business Machines Corporation.



SOFTWARE WARRANTY SUMMARY

Tektronix warrants that its software products will conform to the specificationsin the documentationprovided with the product,
when used properly in the specified operating environment, for a period of three (3) months. The warranty period begins on
the date of shipment, except that if the program is installed by Tektronix, the warranty period begins on the date of installation
or one month after the date of shipment, whichever is earlier. If the software product does not conform as warranted, Tektronix
will provide the remedial services as described in the documentation provided with the product.

For products offered without documentation, Tektronix warrants that the media on which the software productis furnished and
the encoding of the programs on the media will be free from defects in materials and workmanship for a period of three (3)
months from the date of shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will
provide a replacement in exchange for the defective medium. Except as to the media on which the software product is
furnished, the software productis provided "as is" without warranty of any kind, either express or implied.

Tektronix does not warrant that the functions contained in any software product will meet Customer's requirements or that the
operation of the programs will be uninterruptedor error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty
period and, for warranted products, make suitable arrangementsfor such service in accordance with the instructions received
from Tektronix. If Tektronix is unable, within a reasonable time after receipt of such notice, to provide remedial service for
warranted products or, for "as is" products, to provide a replacementthat is free from defects in materials and workmanship,
Customer may terminatethe license for the software product and returnthe software product and any associated materials for
credit or refund.

The above warranties shall not apply to any software product that has been modified or altered by Customer. Tektronix shall
not be obligated to furnish service under this warranty with respectto any software product a) that is used in an operating
environment other than that specified or in a manner inconsistent with the User Manual and documentation; or b) when the
software product has been integrated with other software if the result of such integration increases the time or difficulty of
analyzing or servicing the software product or the problems ascribed in the software product.

THE ABOVE WARRANTIES ARE GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED PRODUCTSIIN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY
TO PROVIDE REMEDIAL SERVICE WHEN SPECIFIED, REPLACE DEFECTIVE MEDIA, OR REFUND CUSTOMER'S
PAYMENT, AS APPLICABLE, IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO CUSTOMER FOR BREACH OF
EITHER WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.






Preface

The TekTMS Product TekTMS (of which the Interactive Procedure Generator is a part) is a family of

applications for Windows 3.1. The separate modules of TekTMS (such as the

Famlly Interactive Procedure Generator) are useful tools on their own, but when
combined, they further enhance your total productivity.
About this Manual This manual provides information on the installation and use of the Tektronix

Interactive Procedure Generator (IPG), Version 2.5. It contains the following
sections and appendices:

Section 1, General Information — explains what IPG is, what the IPG
package includes, what additional hardware and software are necessary
to run IPG, and the skills needed for its use.

Section 2, Getting Started — explains the initialization of IPG, and pro-
vides an overview of the Windows displays.

Section 3, Creatingand Editing Test Procedures — provides step-by-step
instructions for creating and editing test procedures.

Section 4, Menus — contains a complete listing and description of all
menus, dialog boxes, edit control boxes, controls, etc..

Section 5, Advanced Applications — provides additional information and
application tutorials about features of IPG.

Appendix A, Editing Menu Items — provides a reference list of all Edit
menu items, and a description of their actions.

Appendix B, DEMOTEST.PRG Program — lists the IPG test procedure
contained on the program disks.

Appendix C, Software Performance Report — provides a form for submit-
ting problems encountered when using IPG.
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Typographic
Conventions

The following paragraphs describe the typographic conventions used in this
manual:

CAPITAL LETTERS — Capital letters denote names of files (e.g.,
TEKTMS.EXE), environmental variables (e.g., SET), programs {e.g., LINK),
macros (e.g., MAX)), and names of keyboard keys and key sequences
(such as RETURN and CTRL+C). As programs are case insensitive, these
names do not need to be capitalized when used in programs or as worksta-
tion entries.

CTRL+C denotes a key sequence where you hold down the first key
(CTRL), then press the second key (C), then release both keys.

CTRL, C denotes a sequence where you press and release the first key
(CTRL), then press and release the second key (C).

Bold Typeface — denotes on-screen items including keywords and menu
commands.

Italic Typeface — denotes place holders in syntax descriptions. You will
need to replace these place holders with specific terms or values by the
user. For example, in the statement

GoTo nane,

name must be replaced with a specific user supplied label name. Occasion-
ally, an italic typeface emphasizes a word or phrase.

Monospace Typef ace — denotes text in program listings, such as in the
following listing:

For i=start To end Steps p Log

Entering Data from the Keyboard

When using the DOS operating system, examples of communication be-
tween the user and the computer appear in this manner:

C:\>> testprog
Enter text file nane: a:\directory\test.txt

In this example, normal text denotes text displayed by the operating system
or application program; italic text denotes text entered by the user. It is
assumed that the ENTER keyboard key is to be pressed at the end of each
line entered by the user.

if
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NOTE

In a Windows environment, the ENTER keyboardkey does not
always terminate a text string. It often initiates a series of actions
basedon a group of selections made in a dialog box. Therefore, its
use may have unexpectedresults.

IPG Terms

Names of IPG menu items are shown in bold type (such as: Variable:, Save
etc.). If one character of a menu item is shown underlined (such as Actions,
Operator, etc.), you can select that item by pressing the keyboard key
corresponding to that character (as well as by using the mouse). (There is
one exception to this procedure: If you are selecting an item from a menu
bar, you must press and hold the ALT key while you press the key corre-
sponding to the underlined character.)

Documentation References

Referencesto other documentation or to other portions or sections of the
manual are given in italic type (such as: Instrument Front Panel Developer
Manual; Section 5, Menus; etc.).

If the manual or portion reference occurs in the middle of an italicized note,
the reference will be in normal type (as in the following example).

If ... proceed to the System Requirements description following.

TekTMS Interactive Procedure Generator User Manual
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IPG Documentation The documentation provided with IPG is as follows:

Interactive Procedure Generator User Manual (this manual)

® [nstrumentFront Panel Developer Manual

Customer Service For direct customer service concerning the IPG package:

Report Software bugs on the postpaid Software Performance Report
included in Appendix C, Software Performance Report, of this manual.

For other assistance, contact your local Tektronix Field Office or your
Sales Representative.
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General Information

What is the The Tektronix Interactive Procedure Generator (IPG), Version 2.5, is a Micro-

Interactive Procedure

soft® Windows application program for creating programmable instrumenta-

" tion automated test procedures. IPG operates as a component of the
Generator* TekTMS suite of software. IPG features the following:

Compiled Code — Atranslator for converting the test procedures
created using IPG into the C programming language.

Outline View of the Test Procedure — As each test step is created and
edited, IPG displays the test procedure as an outline and generates the
appropriate programming code for the instruments.

Context Sensitive Help — IPG provides help menu topics for more
detailed help with menu dialog boxes and instrument front panels.

Interactive Instrument Front Panels — IPG uses representative or
functional instrument front panels in separate, movable and sizable
windows. These front panels allow you to create and edit test steps or
control instruments interactively.

Instrument Front Panel Libraries — Front panel libraries for VXI and
GPIB instruments are available for use with IPG. For more information,
contact your Tektronix Sales Representative.

Windows Application— IPG uses the widely accepted Microsoft®
Windows (hereafter referred to as Windows) user interface (Version 3.1
or later). Text and graphics can be imported into the procedures using
the Windows clipboard application.

Instrument Script Language — Users can develop new instrument
front panel drivers or modify existing ones with the Instrument Script
Language and Help Editor (explainedin the Instrument FrontPanel
Developers Manual).

Procedure Flow Control — IPG provides standard programming capa-
bilities.
Variables — IPG provides storage of procedure results for later process-

ing or comparison. It also provides string and math functions for pro-
cessing the results.

Interactive Adjustment Display — Adjustment steps allow visual ad-
justment of a measurement in real-time.

Waveform Transfer, Processing, and Display — IPG can transfer
waveforms from Tektronix digitizers, store them as variables, and pro-
cess them with built-in signal analysis functions.
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®  |mported Displays — Bit-mapped images created by other Windows
applications (MS Paint, etc.) can be imported into IPG with the windows
clipboard and displayed during test runtime.

B Procedure Nesting — Multiple procedures can be developed for a test
program, and be called or controlled from a main procedure.

The IPG Package The Standard Package

The standard IPG package contains the following items:

m  S3FT100 Interactive Procedure Generator software on both 5.25" high
density (1.2 MB) and 3.5" high density (1.44 MB) diskettes

® |nteractive Procedure Generator User Manual

m  InstrumentFront Panel Developer User Manual (includes a Help Editor)

NOTE

For alisting and brief description of the filesincluded on the IPG
program disks, read or print out the PACKING.LST file on those
disks.

General Information



System

Requirements Required Hardware

m A Tektronix VXI System Controller (includes mainframe, keyboard,
display, and VXI, GPIB, RS232, and printer interfaces)

OR
An IBM PC-AT compatible with the following:
®  aNational Instruments GPIB interface card
at least 4 Mbyte RAM
®  one 1.2 Mbyte or 1.44 Mbyte flexible disk drive
m  atleast 40 Mbyte hard disk

m  aHercules, EGA, or VGA graphics adapter, or equivalent, and a
compatible display

m A Microsoft Mouse, or equivalent MS Windows compatible mouse
®m  The appropriate instrumentation systems
The VXI controllers are shipped with the necessary drivers.

If you are using a non-VXI controller with GPIB instruments, you must run
Windows in Standard or Enhanced mode, with the National Instruments
GPIB.DLL available. If GPIB.DLL is not available, you will not be able to
control GPIB instruments.

if you are using a 386 or 486 based controller, you should run Windows in
Enhanced mode, using GPIB.DLL.

NOTE

When running the version of IPG that controls GPIB instruments
using the National Instrument GPIB.DLL Windows interface, you
should not attempt to run translatedtests from the Windows DOS
shell. Instead, you should exit Windows andrun the translated test
from DOS using GPIB.COM. You can have GPIB.COM loaded while
running GPIB.DLL in the Windows environment, but GPIB.COM
should not be used while Windows is active.

1The VXI System Controllers require an appropriately sized VXI Mainframe.

TekTMS Interactive Procedure Generator User Manual
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Optional Hardware

Any printer compatible with the Windows environment will enhance IPG by
providing output listings of test procedures and instrument driver (script)
files.

Required Software
8 MS-DOS Version 3.0 or later

®  Microsoft Windows Version 3.1 or later

User Requirements

To use IPG, the user needs the following skills:

® A minimum level of knowledge about MS-DOS and its utilities

8 Afamiliarity with the Windows environment

® A familiarity with the required test instruments and their interfaces

B Anunderstanding of the test procedures to be created, the resources
needed to accomplish the test, and the ability to describe the test proce-
dure in logical steps.

Enhanced Mode IPG

Two versions of TEKTMS.EXE are on the diskette you received. One version
is for MS Windows running in standard mode and one for MS Windows in
enhanced mode. The enhanced mode version is faster and should be run if
your version of Windows is running in enhanced mode.

The copy of TEKTMS.EXE for standard mode can also be used in enhanced
mode but it will run slower then the enhanced mode version. To determine if
Windows is running in enhanced mode select the 'About program manager"
menu item under the Help menu of the program manager. The dialog dis-
played will let you know if you are running in enhanced mode or standard
mode. The About dialog will also show how much memory is available.

The enhanced mode version of TEKTMS.EXE uses a memory manager that
keeps objects such as steps, variables and strings in a table or heap. To find
the objects in the heap, IPG maintains an index table. Initially 2 Mbytes are
allocated for the heap and 50,000 entries for the index table. These values
are kept in the WIN.IN! file. If these values are too small for your programs
an error message is displayed by TEKTMS.EXE. If this occurs, change the
entries in the WIN.INI file as described below.

General Information



Use of the WIN.INI
File

TEKTMS.EXE keeps information particular to your system in the WIN.INI file.
The information is kept in the “TekTMS/IPG” section of the WIN.INI file. The
section begins the following line.

[TekTMS/IPG]

The TEKTMS.EXE section of the WIN.INI can have one or more entries as
described below. These entries can be changed with any ASCII editor such
as NOTEPAD or SYSEDIT in MS Windows.

Heapsize

The heap size is the number of bytes to be used by the TEKTMS.EXE
memory manager in enhanced mode. The recommended minimum is
2 Mbytes (2,000,000.) The maximum value is 16 million minus the amount
required by MS Windows. The following line specifies 3 million bytes.

Heapsize=3000000

Indexsize

The index size is the size of the index table that keeps track of where things
are in the heap. It is initially set to 50 thousand entries. The recommended
minimum is 10 thousand entries. The following line specifies 20 thousand
entries.

Indexsize=20000

ERRORFILE

TEKTMS error messages are kept in the file TEKTMS.ERR. This entry, if
present, is the path to the file. When using TEKTMS.EXE, a message saying
the error file was not found, is displayed if the file is not in the current direc-
tory or with TEKTMS.EXE. The path you enter at this point is placed in this
WINLINI file entry.

As an example the following line says the TEKTMS.ERR file is located on
drive D: in directory \TEKTMS\EXE.

ERRORFILE=D:\TEKTMS\EXE

TekTMS Interactive Procedure Generator User Manual
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Getting Started

Installing
TekTMS/IPG

TekTMS/IPG is quite easy to install with the supplied INSTALL Windows
application. As you select from options during the INSTALL program, Help
information will appear that describes the option. When prompted, any C
include files should be installed into your existing C library, which is the
default for INSTALL. When prompted, you should elect to overwrite exiting
files, except for ISD files. Install the new ISD files in a new directory. You may
need the old ISD files to run your existing test scripts.

NOTE

Forinformation aboutinstalled files and additionalproduct require-
ments, refer to the READ. 100 files on the product disk{s). Before
installing TekTMS/RTG review, the system requirements on page
1-3. For information about file extensions used by TekTMS/IPG see
File Namesin this section.

To install the software from within the Windows Program Manager, perform
the following:

1. Insert product disk number 1 into an appropriate disk drive.
2. Inthe File menu, select Run.

3. Inthedialog box, enter the drive designator, a colon (:}, and the com-
mand INSTALL. If the product disk is in drive A you would enter

A:1 NSTALL

4. The install program will prompt you for the installation location and give
you status as the installation proceeds.

To install the software from the DOS prompt, perform the following:
1. Insert product disk number 1 into an appropriate disk drive.

2. Atthe DOS prompt, enter the drive designator, a colon (:), and the
command INSTALL. If the product disk is in drive A you would enter

A:1 NSTALL

The INSTALL program will launch Windows and then proceed with the
installation.

3. The INSTALL program will prompt you for the installation location and
give you status as the installation proceeds.
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File Names

When assigning file names to Test Procedures or Instrument Front Panel
drivers within IPG, the user must follow the same naming conventions
allowed in MS-DOS.

m  Filenames can be from a minimum of one to a maximum of eight charac-
ters long, and have an extension from one to three characters (i.e.,
DEMOTEST.PRG). Additional information about file name extensions is
provided in the File Name Extensions description, following.

m  File names should begin with a letter from the alphabet (A-Z or a—2)
and only letters and numbers (0-9).

Because IPG is often used with other software/firmware, users must ensure

that filenames do not conflict.

To avoidproblems when translating IPG files into the C program-
ming language, do not use the same name for testprocedures and
instrument driver files (such as DS0O2400.PRG and DS02400.I1SD).

GPIB Interface Card File Name Conflicts

When using a GPIB Interface Card and its firmware in a personal computer
or workstation, certain file names cannot be used for Test Procedures, or for
Instrument Front Panel drivers. Should a file name conflict occur between
the GPIB Interface Card software and IPG, a requested Test Procedure file or
Instrument Front Panel driver file may not be generated, or IPG may "lock
up" or “hang” the system.

GPIB Interface Card software uses file names such as DM5010, PS5010,
etc., for GPIB devices. To display the file names used, run Wibconf. Wibconf
is part of the National Instruments GPIB driver system for Windows.

File Name Extensions

File name extensions consist of a period followed by one, two, or three
characters. Those used within IPG are shown in the following table.

Table 2-1: File Name Extensions

Extension Use

.DAT Instrument data files

.EXE Compiled executable only files

.HLP Instrument Front Panel help files
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Table 2-1: File Name Extensions (Cont.)

Extension Use

.ERR The IPG error message file

i1SB Instrument Software Definition files in binary format
ISD Instrument Software Definition files

100 Read only information files about TekTMS/IPG
.PRG IPG generated test procedure files

.TMP Temporary files created by IPG

.BMP Bit-mapped picture files

.TMP Files — IPG, like most Windows applications, creates temporary files
during operation. These files have atilde character (~) in the prefix and a
.TMP suffix. Do not delete these files while IPG is running or fatal errors and
unpredictable results can occur. These files are automatically deleted when
IPG and Windows are closed normally (exited or closed through normal
menu, icon, Control Menu, or File command selections). However, if IPG
closes abnormally, these files are not deleted upon closing or during a
reboot. Users need to periodically find the files left after an abnormal closing
and delete them to save disk space.

.TMP files are stored in a location defined by the pathname assigned to the
TEMP environmental variable. If it is undefined, they are stored in the root
directory of the boot drive. The DOS command format to set the TEMP
environmentalvariable to a specific pathname is:

SET TEMP=<PATHNAME>

For example:

SET TEMP=C:\ TMP

To automatically set the TEMP environmental variable at reboot, put the
command in your DOS AUTOEXEC.BAT file.

The READ.IOO File

The READ.IOO file (included on the IPG program disks) contains installation
and other information about IPG. The user should read this file before install-
ing the program disk files. One way to read the READ.IOO file a page at a
time is to put the IPG program disk in drive A: and enter:

MORE < A:READ.100

This DOS command displays the file one page at atime. To turn the page,
press any keyboard key.
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Glossary of Terms

The following definitions cover terms used by Tektronix that may have a
different definition than a similar term used by a different application:

Available Instrument Drivers — A list of instrument drivers available for
test procedure use.

Bus — The communications channel used to control programmable
instrumentation (VXIbus, GPIB, MXI, RS232, etc.).

Focus/Focused — A&oncept of identifying where the current action will
occur; typically identified by a dotted rectangular box or a blinking
cursor. For example, if an instrument front panel Checkbox has the
focus, it is surrounded by a dotted rectangular box.

Item — Ageneric term describing the various controls that may be used
in a dialog box or menu.

SCPI — Standard Commands for Programmable Instruments. For
further information, refer to the Standard Commands for Programmable
InstrumentsManual.

Selected Instrument Drivers — A list of instrument drivers selected
from the Available Instrument Drivers for a specific test procedure.

Test Procedure — Assingle file having a collection of test steps to per-
form a complete test function.

Test Program — A collection of test procedures.
Test Step — A single step in a test procedure file.

View — Aninstrument front panel display consisting of a graphical
representation of controls, such as pushbuttons, check boxes, displays,
etc.

2-4
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Definition of

Programming

Elements
included in IPG.

Expressions

This defines the data elements used in creating a program. Many of the
programming constructs are built from these fundamental elements. Opera-
tors are the instructions for combining elementsto construct totals or larger
elements. You can write subprograms to provide any operator that is not

An expressionis created from one or more of the elements that have a value
combined to represent a new combined value. Another way of explaining an
expressionis to describe it as one side of an algebraic formula. Some

examples of the components that make up an expressionand some expres-

sions follow:

const ant s:
vari abl es:
functions:
oper at or s:

expr essi ons:

3 5.0 "start"

dmmReading$ CalFactor count &
val() TAN() UCASES() fmtflt$() timer()
+ - () AND ~

count*sqr{val (dmmReading$)-CalFactor))

faill AND fail2 AND fail 3

"Answer is”+str$(TAN(val (dmmReading$)*1.3))
+"Radi ans"

12

Several things to note about expressions are:

Expressionscan be very simple (one element) or extremely complicated.

Usually, all values are separated from each other by an operator.

Using meaningful names makes the expression much easier to under-

Values can be of differenttypes, and the proper combination of these

types is necessary for correct results.

]
stand.
u
|
Constants

Data suffixes are used to make the data type of a value more obvious.

Constants (sometimesreferred to as scalar values) do not vary in value once

assigned.

Numeric Constants — Numeric constants are numbers. IPG recognizes
two types, Integer and Float.

Integers are 32-bit whole numbers in the range 2,147,483,648 to
—-2,147,483,647 (inclusive).

TekTMS Interactive Procedure Generator User Manual

2-5



Floats are numbers containing fractional parts. They are 64-bit numbers in
one of the following forms:

sd..d implied decimal; unscaled
sd...drd...d explicit decimal; unscaled
sd...drd...dEsd...d explicit decimal; scaled
d...dEsd...d implied decimal; scaled
where s = sign (+ or —),d = digit (0—9), ... = repeated digits, r = decimal

point (ASCII 46), E or e = explicitE or e

String Constants — String constants (sometimes referred to as string
literals, literals, or just strings) are a sequence of ASCII characters enclosed
in double quotation marks (*“ ”), such as:

"this is a string constant."

Variables

Variables are names chosen to represent values used in an IPG test proce-
dure. The value of the variable may be assigned specifically, or result from
the execution of the test procedure.

The first character of a variable name must be alphabetic. All characters
after the first one can be alphanumeric or a period (ASCII 46).

The length of a variable name is limited only by the amount of memory
available; however, variable names must be unique within the first 32 charac-
ters.

Variables may represent Integers, Floats, Strings, or Waveforms as deter-
mined by the data-type suffix symbol (see the Data Type Suffix description)
appended to its name. If a data type suffix is not appended to a variable, the
default data type is Float.

There are two types of variables, local variables and global variables. Global
variables must be defined by adding them to the Global Variables window.
Local variables are defined only with in a single PRG file. If the variable “i&”
is assigned the value 322 in test “A.PRG” and "A.PRG” calls test “B.PRG”,
the first reference to “i&” in “B.PRG” results in the error message 'Attempt to
use uninitialized variable." Where as, if you define “i&” as global variable the
first reference in “B.PRG” would return the desired value, 322.

The TekTMS system defines a global variable named "PassFail." Its use is
reserved for future release of the TekTMS system. You should avoid using
"PassFail" as a variable name since it may cause conflicts with future re-
leases.
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Arrays

An array is a group of variables of the same type that can be used with an
index to shorten a program procedure. Before using an array hame, you
must define its size. This definitionis done using the Dimension... menu
item from the Actions Menu. An example of the use of an array follows:

DI MENSI ON results[10]

FOR count = 1 TO 10 STEPS 10 LI NEAR

REMARK A neasurenent step to put a value in one of the
array el enments.

results[count] = dmm voltage reading

NEXT

For the programmer's convenience, the storage is reserved for the re-
quested number of elements plus 1. This convention allows the programmer
in the above example to address either the elements 0—-9 or (as chosen in
the example) 1-10, whichever is more natural to the application program.

®  Only one-dimensional arrays are allowed.
Arrays can be floating, integer, or stringtypes.
®  An array element can be used wherever a single variable can be used.

m  Acomplete array, (thatis, the array name without a specification of a
single element) can not be used in expressions or as a parameter of a
subroutine.

Functions

Functions are built in proceduresthat create a value. They may optionally
use values that are supplied as inputs. Functions that return values that are
strings must be marked with the $ data suffix.

Common Functions — The functions in the following list are supported by
IPG. All trigonometric functions use radians as the unit of measure.

e ABS(n) — Returns the absolute value of n.

m  ASC(s$) — Returns the ASCIli numeric value for the characters$.
m  ATN(n) — Returns the arc tangent of n.

m  CHR$(n) — Returns the ASCII character represented by n.

B CINT(n) — Convertsnto an integer (rounds).

m  COS(n) — Returns the cosine of n.

m  DATES$() — Returns the current system date.

m  EOF(n) — True if the last read of file n was at the end of the file.

®  EXP(n) — Returns a value of e".
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FIX(n) — Convertsn to an integer (truncates any fractional part; e.g.,
1.4 or 1.6 truncate to 1, while —1.4 or —1.6 truncate to —1).

HEX$(n) — Convertsn to a hexadecimal value.

INT(n) — Convertsn to an integer (selects the largest integer that is <
n; e.g., 1.4 or 1.6 convertto 1, while —1.4 or —1.6 convertto —2).

LCASE$(s$) — Converts all characters in s$ to lowercase
LEFT$(s$,n) — Extracts the left n characters from s$.

LEN(s$) — Returns the length of s$.

LOG(n) — Returns the natural logarithm (power of €) of n.
LTRIMS$(s$) — Removes any leading spaces (from the left side) in s$.

MID$(s$,n,m) — Extracts a substring of m characters from s$, starting
at the nth character.

MOD(n,m) — Return the modulo value (remainder) of n divided by m.
OCT$(n) — Convertsn to an octal value.
RIGHT$(s$,n) — Extractsthe rightmost n characters from s$.

RND(n) — Generates a random number between 0 and 1. Whenn = 0,
the generator returns the next random number from a sequence gener-
ated from a single seed and 0 is returned; whenn >0, the generator is
seeded with a random seed; when n <0, the generator is seeded with a
fixed seed resulting in a repeatable sequence of random numbers and 0
is returned.

RTRIM$(s$) — Removes any trailing spaces (from the right side) in s$.

SGN(n) — Returns a value defining the sign of n (1 indicates positive, 0
indicates 0, and -1 indicates negative).

SIN(n) — Returns the sine of n.

SPACE$(n) — Creates a string of n spaces.
SQR(n) — Returns the square root of n.

STR$(n) — Returnsthe string representation of n.

STRING$(m,n) — Creates a string of length m by repeating the charac-
tern, wheren is the ASCII character code of the desired character.

TAN(n) — Returns the tangent of n.

TIME$() — Returnsthe current systemtime.

TIMER() — Returns the number of seconds since system startup.
UCASES$(s$) — Coverts all characters in s$ to uppercase.

VAL(s$) — Returnsthe numeric value of s$.

2-8
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IPG Special Functions — IPG provides a number of string functions that
help you produce test reports. These functions format floating point and
string data into fixed width fields that can be combined and output to a
report file, a printer, or an operator display.

The first parameter in each function establishes the field width in characters
that the converted value cannot exceed. If the input value is too large for the
specified width, the field is filled with asterisks (*) to indicate that the value
overflowed the field. A field width of zero (0) causes an error message to be
generated and the test executionto stop whenever the test is run.

Floating Point Functions — The following functions convert floating point
expressions into fixed width strings. When the width parameter is a positive
value, the converted value is right justified in the field; when the width pa-
rameter is a negative value, the converted value is left justified.

m  fmtfix$(width, precision, value) — This function converts floating point
values to strings with an embedded decimal point. The precision param-
eter specifies the number of characters displayed to the right of a deci-
mal point. A negative precision value will generate an error message. If
precision is zero, no decimal point is displayed. If the value cannot be
converted to a fixed-point string within the given width, an exponential
form is tried. If this also fails, the field is filled with asterisks (*).

The following examples show the results of using the function.

String Expression Displayed Resuit
“:r+fmt£ix$(10,3,1.0)+":" : 1.000:
“:v+fmefix$(10,3,-1.2345)+":" : -1.235:

"o+ fmtfix$(10,3,1234567890123.0)+” :1.235E+012:

o

"o+ fmtfix$S(-10,1,1.0)+":" :1.0

"erefmefix$(3,1,-100.23)+" " Hidhadal

& fmtexp$(width, precision, value) — This function convertsfloating
point values into exponential strings. If the string does not fit within the
width specified, the field is filled with asterisks (*). The precision param-
eter specifies the maximum number of digits displayed to the right of the
decimal point excluding the exponential suffix (e.g., E+123). A negative
precision value will generate an error message. When precision is zero,
no decimal point is displayed. The displayed value is rounded to the
specified precision.

TekTMS Interactive Procedure Generator User Manual
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The following examples show the results of using the function.

String Expression Displayed Result
“:"+fmtexp$(12,3,1.0)+":" : 1.000E+000:
":"+fmtexp$(-12,3,1.0)+":" :1.000E+000":

"+fmtexp$ (12,3,123.4567)+":" : 1.235E+002:
":"+fmtexp$ (5,3,12345.67)+" " PRAE R

fmtfit$(width, precision, value) — This function converts floating point
values into strings. The resulting string is in either the fmtexp$() or
fmtfit$() format, whichever is shortest. When width is negative, the result
is left justified; when width is positive, the result is right justified. Preci-
sion specifies the number of significant digits (excluding leading 0’s to
the left of the decimal point and trailing 0’s to the right of the decimal
point). If the converted value is too large for the specified width, the field
is filled with asterisks (*). See fmtexp$() and fmtfit$() for examples of the
resulting strings.

The following examples show the results of using the function.

String Expression Displayed Result
"+ fmtfle$(10,2,123.456)+":" : 120:
"o +fmtf1t$(10,7,123.456)+" " : 123.456:
“:"+fmtf1t$(10,6,123.456)+":" : 123.456:
“:"+fmt£1t$(10,2,1234.56)+":" : 1.2E+003:
“er+fmtfle$(7,2,123.456)+" " pREE A KK,

" +fmtf1t£$(10,0,1234.56)+":" : 1E+003:

fmtint$ (width, minwidth, value) — This function converts a numeric
value into an integer value. If the numeric value is a floating point value,
it is rounded to an integer before conversion. If the value is too large to
be represented as an integer, the field is filled with asterisks (*}. The
parameter minwidth specifies the minimum number of digits displayed.
When the value has fewer digits then minwidth, leading zeros are add-
ed. When width is negative, the result is left justified; when width is
positive, the result is right justified. The output is always at least one
digit. Negative minwidth values are ignored.
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The following examples show the results of using the function.

String Expression Displayed Result

7:7+fmtint$ (8,1,45)+" " : 45:

"7 +fmtint$(8,3,45)+" " : 045:

":"+fmtint$(8,0,45)+":" : 45:

“:"+fmtint$(-8,0,45)+":" : 45

":”+fmtint$(8,0,1E90)+": " PRI KA K K,
NOTE

Justificationfor string functionsis just the opposite of that for the
floating point functions. When the width parameteris a positive
value, the converted value is left justified in the field; when the width
parameter is a hegative value, the converted value is right justified.

String Functions —

®  fmtstr$(width, string) — This function places a string in a fixed-width
field. If the string is too large for the field, only the left most width num-
ber of characters is used. A width of zero (0} will generate an error
message. The following examples show the results of using the function.

String Expression Displayed Result

v+ fmtstr$(5, "ABCDEFGH JKL")+":~ : ABCDE:

77+ fmtstrs(5,"ABC') +” . " :ABC

“:7+fmtstr$(-5,"ABC" ) +" " : ABC
Operators

IPG supports several classes of operators.

Arithmetic Operators — Arithmetic operators perform the commonly
understood arithmetic operations. These operators are:

+ addition

- Subtraction

*  multiplication
/ division

~  exponentiation
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Logical Operators — Logical operators provide the capability to combine
values according to the commonly accepted definitions for logic operators.
The operators are: AND, OR, and NOT. Following are the truth tables for
these operators:

AND Truth Table OR Truth Table NOT Truth Table
X y x AND y X Y X ORy X NOT x
1 1 1 1 1 1 1 0
1 0 0 1 0 1 0 1
0 0 0 1 1
0 0 0 0 0 0

Relational Operators —
Relational operators compare two values and create a value of one (1)or
zero (0) to represent TRUE (1)or FALSE (0). These operators are:

= equal

< lessthan

> greater than

<> not equal

<= less than or equal

>= greater than or equal

String Operators — String operators act on two strings. The only operator
supported by IPG is concatenation, which creates a string consisting that
consists of the first string followed by the second string. Functions are
provided to perform other operations on strings. The symbol for the concate-
nation operator is the + symbol. IPG determinesfrom the context whether
the + stands for arithmetic plus or concatenation. If the context is not clear,
you have created an invalid expression and IPG will notify you with an error
message.

2-12
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Data Type Suffixes

IPG supports the following data type suffixes for variables (default when no
suffix is used is Float):

# Float

& Integer

$ String

-  Waveform
Float

Float data is a 64-bit numeric value as defined in ANSIX3.42-1975 for an
NR2 or NR3 numeric representation. The range is
—.7976931348623158E+308 to 1.7976931348623158E +308. See the
previously explained Numeric Constant topic for its form.

Integer

Integer data is a 32-bit numeric value as defined in ANSI X3.42-1975 for an
NR1 numeric representation. See the previously explained Numeric Constant
topic for its range.

String

String data is sequential ASCII characters enclosed in double quotation
marks (“ ”). See the previously described String Constant topic for its form.
The maximum length is limited to the amount of free memory (RAM).

Waveform

Waveform data is Tektronix defined data packages that include a description
of the data along with the data itself. IPG includes the routine(s) required to
convert waveform data from Tektronix devices for IPG use. The maximum
size of a waveform for display is limited to the amount of free disk space.
The maximum size of a waveform that can be analyzed with Pulse Parameter
functionsis 16K (16288). When transferred to a file, the waveform data is
written in Analog Data Information Format (ADIF) 1.0 (also called SCPI
1992.0).
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Numeric Terms

Numeric terms must adhere to the following definition:

NUMERI C TERM ::= NUMERI C CONSTANT | NUMERI C VARI ABLE |
NUMVERI C EXPRESSI ON

NUMERI C CONSTANT : :

See the previously explained Numeric Con-
stant topic

NUMERI C VARI ABLE : :

an integer or float variable

NUVERI C EXPRESSI ON ::= an expression that evaluatesto a Nuneri ¢
Const ant

Data File Format

The format of data files associated with file transfers by IPG follow rules
similar to BASIC language READs and WRITEs.

When IPG writes to a file (Transfersto a File), the following rules apply:
®  Strings are terminated with a CRLF (Carriage Return, Line Feed)

®  Each numeric value is converted to its ASCII value, written to the file,
and terminated with a CRLF. This essentially places each numeric value
on a separate line.

You must also follow these rules for files created to be read by IPG.

The exception to the described data transfers takes place during instrument
input/output. During data transfer to and from an instrument, the entire file is
read from or written to the instrument (from the beginning) at one time, with
the file being opened and closed at each transfer. The format of the file is
dependent upon the instrument that you are communicating with.

ASCII Log File ASCIl log files are intended to be read by users. Every time a logfile is
Format opened a header is written to it. The header includes the filename, a blank
line, the date, and a column header with the names of the items written out
to the log file. These items are:
B sequence number — a number that identifies this log entry. The value
is incremented with each log entry and not reset for each test.
®  time of day — in hours, minutes, and seconds, surrounded by double
quotes.
®  |ow value — the lowest measured value that will yield a PASS.
m  nominal value — the expected or target value.
m  highvalue — the highest measured value that will result in a PASS.
®  actual value — usually the actual measured value.
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B PASS/LOW/HIGH indicator — "PASS" if the actual value is between the
low value and the high value. "HIGH" if the actual value is greater than
the high value and "LOW" if the actual value is less than the low value.

B comment — a string surrounded by double quotes, used to annotate
the log entry.

As an example the following log file has three entries the first passed the
second was low and the third was high.

10/22/91

LON NOM NAL H GH ACTUAL PASS/FAIL
4873 16:52:26 4000 5000 6000 5010 PASS no comment
4875 16:52:27 4000 5000 6000 3700 LOWV no comment

4877 16:52:28 4000 5000 6000 7890 H GH no coment

CSV or Comma Separated Value files are intended for use with other pro-
grams, such as spread sheets or data base programs. CSV Log files can be
read with the INPUT step as a sequentialfile.

SV Log File Format

A CSV log file contains one line for each PRINT CSV LOG step that was
executed. Aline in a CSV log file contains seven fields that are separated by
commas. The fields are:

B sequence number — a number that identifies this log entry. The value
is incremented with each log entry and not reset for each test.

m time of day — in hours minutes and seconds, surrounded by double
quotes.

®  |ow value — the lowest measured value that will yield a PASS.

®  nominal value — the expected or target value.

®  high value — the highest measured value that will result in a PASS.
B actual value — usually the actual measured value.

m  PASS/LOW/HIGH indicator — "PASS" if the actual value is between the
low value and the high value. "HIGH" if the actual value is greater than
the high value and "LOW" if the actual value is less than the low value.

®  comment — a string surrounded by double quotes, used to annotate
the log entry.

As an example the following file has two entries the first for a measurement
that passed and the second for one that failed.

“17:19:41",1,500,1000,501.34, “PASS”,"Its well within range"

"17:19:417,1, 500, 1000,1,"LOW, "woo! its negative"
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The two times are the same because booth entries were made within a
second of each other.

We recommend that name of CSV log files have a type field of CSV. The
about log file might be named EXAMPLE.CSV.

Sequential File Sequential files are created by PRINT steps and can be read by INPUT
Format steps. Each record of a sequential file is a string of characters terminated by

a carriage-return-line-feed sequence. The characters in the record can be
any byte value from zero (0) to and 255 inclusive.

Sequential files can be used for a wide variety of purpose including reports,
data logging, printing labels, and just about anything that uses strings of
characters. Both the ASCIl and CSV log files are variants of sequential files
and can be read as sequential files.

Initializing IPG The following assumes that Windows and a mouse are installed and fully
operational.

To initialize IPG, perform the following:
1. Atthe DOS prompt, enter the Windows environment.

2. Whenthe Program Manager appears: point to the drive icon where IPG
is located and click the mouse, then select Restore from the menu that
will appear (or you can double-click the mouse on the icon to bypass
using Restore); select from the File Menu and enter the path for IPG in
the edit control box, then select the pushbutton; or open the
TEKTMS.EXE file through the Windows File Manager.

The IPG Main Menu window (shown in the following illustration) will then
appear. You are now ready to create a test procedure. However, before
beginning, you may want to maximize the IPG window (as shown in the
illustration). At this point, you can review the following section on IPG Dis-
play Familiarization or continue to Section 3, Creatingand Editing a Test
Procedure.
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TekTMS/IPG - (untitled)
File Edit Actions Operator Links Instruments Run! Debug Options Translate
F1=Help

IPG Display
Familiarization

Since IPG displays can be described in standard Windows terms, the follow-
ing example IPG displays are shown with a description of some common
items.

IPG Main Menu with Sample Menu

The following illustration shows the IPG Main Menu with its Actions Menu
selected (captions have been added to refer you to the definitions following
the illustration — these captions are not part of the normal display). It is a
typical Windows display showing a submenu (Actions)selected. To obtain
this display, select the Actions menu item from the Main Menu by pointing
to it and clicking with the mouse, or by pressing and holding the ALT key-
board key while pressing the “A” keyboard key. To display a different menu,
repeat the sequence for the menu you want to see. (Each menu has an
underlined character in its name. This character designates the keyboard
key to press if you wish to call the menu with the keyboard keys, rather than
the mouse.) To remove a menu, point to the white space in the work area
and click the mouse.
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TekTMS/IPG - (untitled)
MENUBAR —»i| File Edit J:t:iGLEN Operator Links Instruments Run! Debug Options
Translate Calculate... if Then Else... Fl1=Help
Dimension... While Do...

Pulse Parameters... For Next »
Transfer Data » Exit For Next...
File JO * callprocedure »
On Event... Exit Procedure...
MENU On Abort... Stop Test...
ITEMS Delay... Gogub...

Remark... Retur
Include _(; Goto...

MENU MENU ITEM
ITEM ELLIPSIS
ARROW

®  MENU BAR — a horizontal bar that contains the names of other menus
you can access.

®  MENU ITEM — a word or phrase that you select to carry out an action.

®  MENU ITEM ARROW — designates that you will see another menu
when you select the menu item preceding it.

®  MENU ITEM ELLIPSIS — designates that you will see a dialog box
when you select the menu item preceding it.

IPG Dialog Box

The following illustration shows an IPG dialog box selected through the
Instruments Menu. To display it, select Actions from the Main Menu. When
the Instruments Menu appears, select On Event.... To implement the actions
associated with entries in a dialog box, select the OK pushbutton. To exit the
dialog box without implementing any action, select the CANCEL pushbut-
ton, or press the ESC keyboard key.
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TekTMS/IPG - [untitled] Bl

File Edit Actions Operator Links Instruments Run! Debug Options

Translate F1=Help
Edit Label Comment e CHECK BOXES

Test Procedure: Event:

EDIT - O

CONTROL o ]| “ske
BOX ccheshire\exes [ Timeout
1000.prg o] j¢—— PUSH BUTTONS
O vxi Event
LIST 950.prg
BOX s2.prg
sample.prg
sub.prg @ Enable
tmp.prg -
[} ¥11 O Disable
Parameters:

RADIO BUTTONS

m  EDIT CONTROL BOX — a box for entering or editing information. It may
be empty when the dialog box appears, or it may contain a default entry.
Edit control boxes typically have names followed by a colon (:).

m  LISTBOX — an item in a dialog box containing a list of available
choices, such as disk drives, directories, test instrument data, etc. You
can select items in a list box, but you can not edit them, unless they
were placed in the ListBox through an Edit Control Box. In this case, you
can edit the Edit Control Box entry, which will change that entry in the
ListBox.

Brackets ([ 1) delimit disk drives and directories, and hyphens (-)
further delimit disk drives from directories. For example, [-a-] denotes
adisk drive and [l i brary| denotes adirectory. A [..] denotesthe
next higher directory from the current directory. A list box may initially be
empty until you make an entry in an Edit Control Box, or perform some
other action.

8 CHECKBOXES — options in a dialog box that can be individually turned
on or off. One or more of these options can be turned on or off simulta-
neously.

m  PUSHBUTTONS — command buttons in a dialog box labeled to indi-
cate what they do when you select them.

= RADIOBUTTONS — mutually exclusive options in a dialog box, of
which only one can be turned on at any one time. Selection of one
radiobutton cancels the selection of a previous radiobutton.
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IPG Global Variables The following iII_ustration shpws the IPG glgbal variab'le window. Use this

Window window to manipulate the list of global variables. Variables can be added or
deleted to the list through this window. The window has two main compo-
nents, the list of variables and a menu. The list of variables always contains

at least one entry, PassFail.

= Global Variables '1"‘
) Al

L — —J

Add... — Select Add...to add a variable to the list of global variables. The
following dialog will then appear.

Edit

Name:

r Ok Igancel

®  Name — is an edit box. Enter the name of the global variable in this edit
box. If the variable is an array, include the number of entries just as you
would in a dimension step.

® Ok — a pushbutton. Press Ok to add to the list of global variables.

Cancel — a pushbutton. Press Cancel to close the dialog box without
adding anything to the list of global variables.

Delete — Select Delete to delete the selected ListBox item from the list.

Clear All — TheClear All list item removes all the global variable names
from the list box, except for “PassFail.”
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Change — Select Change to display a dialog that allows you to change the
currently selected global variable. The dialog looks and performs the same
as the Add dialog. Changing a global variable in this manner only changes it
in the global variable list box. It does not change where the variable is used
within a test.
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Section 3
Creating and Editing
Test Procedures






Creating and Editing Test Procedures

This section contains a step-by-step tutorials for creating and editing simple
test procedures. The instrument drivers and picture files needed to create
the procedures are provided on the IPG program disks. Instrument drivers
for the various test instruments must be selected from the Tektronix Instru-
ment Front Panel Libraries, or written (refer to the Instrument FrontPanel
Developers Manual for further information). The IPG program disks contain a
program file (DEMOTEST.PRG) of a sample test procedure. That procedure
is more complex than the procedures covered in the section. You may want
to work with that procedure after you have become accustomed to simpler
procedures presented here. Refer to Section 6, Advanced Applications, for a
tutorial on the DEMOTEST.PRG procedure.

NOTE

The creation of the testprocedures also gives instruction on how to
run them. If you wish to try running the procedures in the Single
Step mode, refer to the Debug Menu description (Section 4, Me-
nus) for further information.

Test Procedure
Overview

Assumptions

For those users who intend to perform the steps in these tutorials, the follow-
ing assumptions have been made:

® AllIPG and Windows files are loaded onto the appropriate disk drives
and directories.

® |PG is running in a Windows environment.

® A Tektronix 2400 Series Digital Sampling Oscilloscope (with the neces-
sary GPIB cabling to your controller) is available for use in two of the
following tutorials. (If this oscilloscope is not available, you may still
continue with the tutorials: information is provided on emulating the
nonexistent instrument for the fourth tutorial, and, although you will not
be able to run the fifth tutorial, you can still create it.)
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Software

The following instrument driver and bit-mapped picture files are used only in
the creation of the tutorial test procedures. They are included on the IPG
program disks, and should already be resident in the directory where the
test procedure is to be stored.

2400DS0.ISD
TEKWAVE.WFD
TEKPIC.BMP

NOTE

IPG does not keep track of the directory pathnames for files usedin
the testprocedure (files with extensionssuch as ./SD, .BMF etc.);
therefore, those files mustbe resident in the directory where the
testprocedure file is stored.

Creating Test
Procedures

Screen displays are shown at key places in the following tutorials. However,
not all displays that occur are shown. If your displays do not match the
illustrations, either do minor editing as explained below, or select the Cancel
pushbutton on your display and start the tutorial step over.

Since editing a procedure is not explained until the latter part of this section,
and because there are many editing options, the following instructions on
how to do minor editing should suffice to get you through creation of the
sample test procedures:

If you select the wrong item from a menu, simply move the cursor onto
the white space in the display and click the mouse to return to the Main
Menu.

If your selection of a wrong item causes a dialog box to appear, select
the Cancel pushbutton from that dialog box to return to the Main Menu,
then begin the step again.

m [f you are in a dialog box and make an error in selecting a radiobutton or
a list box, simply select the correct radiobutton or list box choice.

® |f you make an error in a check box, continually select the check box
until the " X appears or disappears depending on the condition re-
quired.

m [f you enter the wrong text in an edit box, use the BACKSPACE, DEL, or
directional arrow keys to correct it.

m [f you selectan OK pushbutton and created a wrong or unwanted step,
note the error and continue creating the procedure. When you have
finished the procedure, use the tutorial information in Editing a Test
Procedure, in the second half of this section, to delete the unwanted
step.
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NOTE

In the following tutorials, when you are told to select anitem, you
can select thatitem by pointing and clicking the mouse onit. Some
of the items have an underlined character in theirnames. You can
select these items from a menu list not only with the mouse, but
also by pressing the keyboardkey corresponding to the underlined
character. To select these items from a menu bar, press and hold
the ALT key while pressing the key corresponding to the underlined
character.

Test Procedure Number 1

In this tutorial we will learn how IPG communicates with the operator, and

give an example of the use of math and string functions. The following test

procedure will prompt the operator for a number, then perform a math
function on that number and display the result.

Perform the following to create this procedure:

1. Initialize IPG and display the Main Menu. Select File, causing the File
Menu (shown in the following illustration) to appear.

Edit Actions QOperator Links [Instruments Run! Debug Options Translate

-

F1=Help

-

Open...
Bave
Save as..

Print..,

Exit

2. Select New. This will cause IPG to open a blank file and return to the
main menu.
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3. SelectQperator, causing the Operator Menu (shown in the following
illustration) to appear.

File Edit Actions JOIZIGIM Links Instruments Run! Debug Options

Translate Ad
Display XYPlot...

Display Waveforms...
Display Data »
Prompt »

Fl=Help

_—=

4. Selectprompt, causing the Prompt Menu (shown in the following illus-
tration) to appear.

TekTMS{IPG - (untitled)
File Edit Actions JOSEIGIM Links Instruments Run! Debug Options Translate
Adjustment... Fl=Help
Display XYPlot...
Display Waveforms...
Display Data
—
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5. Select Jext..., causing the Text Prompt dialog box (shown in the follow-
ing illustration) to appear.

TEXT PROMPT

Edit Label Comment

Message:
Enter any number to be raised to the 5th power...

Variable: mynumbers| l

I OK J | CanceLI

6. Use the keyboard keys to enter the following message in the Message:
edit control box: Enter any number to be raised to the 5th power. Click
the mouse on the Variable: edit control box and enter: mynumber$. The
results should match the above illustration. This will assign the string
variable named mynumber to whatever number you enter when you run

the procedure.

7. Selectthe OK pushbutton. This will return you to the Main Menu. Verify
that your display matches the following illustration.

TekTMS/IPG - [untitled)
File Edit Actions Operator Links [Instruments Run! Debug Options
Translate

F1=Help

PROCEDURE (untitied) [ ]

PROMPT Enter any number to be raised to the 5th power...
END PROCEDURE
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8. Select Actions, causing the Actions Menu (shown in the following
illustration) to appear.

0 Operator Links Instruments Run!

If Then Else...

Debug Options
F1=Help

While Do...
For Next .
Exit For Next...

File Edit
Translate a
‘ PROCEDUR| Dimension...
|| PROMPT E Pulse Parameters...
\ Transfer Data >
File O »
On Event...
On Abort...
Relay...
Remark...
include »

Call procedure »
Exit Procedure...
Stop Test...
Gosub...

Return...

Goto...

9. SelectCalculate..., causing the Calculate dialog box (shown in the
following illustration) to appear.

CALCULATE

Edit Label Comment
Variable: Expression:
|mynumber |

| - | (VAL[mynumber$])*5

Cancel

10. Enterthe following in the Variable: edit box: mynumber. Click the mouse
on the Expression: edit control box and enter: (VAL(mynumber$)) ™ 5.
The results should match the above illustration. This will cause IPG to
raise whatever number is in the variable mynumber to the fifth power.

3-6

Creating and Editing Test Procedures




11. Select the OK pushbutton to return to the Main Menu. Verify that your
display matches the following illustration.

TekTMSHIPG - (untitled)
File Edit Actions Operator Links Instruments Run! Debug Options
F1=Help

Translate

PROCEDURE [untitled] [ ]

PROMPT Enter any number to be raised to the 5th power...
CALCULATE mynumber = {val{mynumber$)}*5

END PROCEDURE

12. Select Qperator, causing the Operator Menu to appear (asin Step 3).
Select Display Data, causing the Display Data Menu (shownin the

following illustration) to appear.

TekTMS/IPG - (untitled)

File Edit Actions JOIIEIGIE Links Instruments Run! Debug Options
Translate Adjustment... F1=Help
PROCEDURE [untitled Display XYPlot...

PROMPT Enter any 1| Display Waveforms... pth power...

CALCULATE mynuml
END PROCEDURE

Display Data Wait...
Prompt Continue...
Remove
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13. Select Wait..., causing the Display Data Wait dialog box (shown in the
following illustration) to appear.

TekTMS/IPG - [untiticd) BE
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCE(Q

DISPLAY DATA WAIT

Comment

I

Expression:

[mynumber '

14. Ignore the Caption: edit box, but enter the following in the Expression:
edit box: mynumber. The results should match the above illustration.
Select the OK pushbutton to return to the Main Menu. Verify that your
display matches the following illustration. This step tells IPG to display
the results of raising the number you entered to the fifth power.

[— TekTMS/IPG - [untitied] 1]

Eile Edit Actions Operator Links Instruments Bun! Debug Options

Translate F1=Help

PROCEDURE (untitled) [ }
PROMPT Enter any number to be raised to the 5th power...
CALCULATE mynumber = [val(mynumber$]]*5

DISPLAY mynumber
END PROCEDURE
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15. We are now ready to name the test procedure. Select File, causing the
File Menu to appear (asin Step 1). Select Save as..., causing the Save
File As dialog box (shown in the followingillustration) to appear.

TekTMSJIPG - [untitled]
Eile Edit Actions Operator Links Instruments Bun! Debug Options

F1=Help||

Translate

PROCEDURE [untitled) { ]
PROMPT, Enter any number to be raised to the 5th power...

Save file as: c\...\docs\manchang I

|test1 [

Edit Password:
I |

Run Password:

I I Cancel I

16. Enter the following in the Save File as: edit control box: testl. Ignore the
Edit Password: and Run Password: edit control boxes. The results
should match the above illustration. (Notice the disk drive and pathname
in the upper right corner of the dialog box. This is the location that IPG
will save your procedure.) Select Save to name the file and return to the
Main Menu. Verify that your display matches the following illustration.
Notice that the Title Bar of the window, which had previously been
labeled TeKTMS (untitled), now is labelled TekTMS-TEST1.PRG.

TekTMSHIPG - IPG.PRG
File Edit Actions Operator Links [Instruments Run! Debug Options
Fl1=Help

Translate

PROCEDURE IPG [ )

PROMPT Enter any number to be raised to the 5th power...
CALCULATE mynumber = [val{mynumber$)]*5
DISPLAY mynumber
END_PROCEDURE
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17. We can now run the procedure. SelectBun!. The Text Prompt window
shown in the following illustration will appear.

Edit

Enter any number to be raised to the 5th power...

Enter response:
5

[ ok ] | abon |

18. Enter a number in the Enter Response: edit box. (Inthe above illustra-
tion, the number entered was 5.) Select OK. IPG will respond with the
Display Data message box shown in the following illustration. The num-
ber you entered (raised to the fifth power) will be shown. Select OK to
end the procedure and return to the Main Menu.

Display Data

3125

| Abort
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Test Procedure Number 2

In this procedure we will show how IPG transparently handles waveforms
and displays them in an interactive graphic window.

1. Select File from the Main Menu bar. Select New from the File Menu.
Select Actions from the Main Menu, then select Transfer Data from the
Actions Menu. The Transfer Data menu (shown in the following illustra-
tion) will appear.

TekTMS/IPG - (untitied)

File Edit gE\iiLUEW Operator Links Instruments Run! Debug Options
Translate Calculate... If Then Else... F1=Help
Dimension... While Do... i
Pulse Parameters... For Next »
Transfer Data Yariable to File...
File IO File to Variable...
On Event... Variable to Instru-ment..,
On Abort... nstiument {0 Vgnabbe...
Delay... Instrument to File...
Remark... File to Instrument...
Include » Goto... !

2. SelectFile to Variable..., causing the File to Variable dialog box (shown
in the following illustration) to appear.

TRANSFER FILE TO VARIABLE
Edit Label Comment

File Name: Variable:
Itekwave.wfd | wam‘] |
OK Cancel
ss——
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3. Enter tekwave.wfd (a waveform display file included on the IPG disk for
tutorial purposes) in the File Name: edit box. Notice the disk drive and
pathname directly under the File Name: edit control box. This pathnarne
must be the correct location for the tekwave.wfd file. If it is not, select the
correct disk drive, then the pathname, from the list box under the disk
drive and pathnarne currently given. Enter wfm ™ in the Variable: edit
box. This assigns the waveform display in tekwave.wfd to the variable
name wfm ™~ . The results should match the above illustration. Select OK
to return to the Main Menu, and verify that your display matches the
following illustration.

TekTMS/IPG - (untitled]
|| Eile Edit Actions Qperator Links Instruments Bun! Debug Options
Translate F1=Help

PROCEDURE [untitled) [ ]
TRANSFER tekwave.wid -> wim™
END PROCEDURE

4. Select Operator, then select Display Data from the Operator Menu.
Select Wait... from the Display Data Menu. The Display Data Wait dialog
box (shown in the following illustration) will appear.

DISPLAY DATA WAIT

Edit Label Comment

Caption:
r
L
[

Expression:

wam'1

oK Cancel
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5. Enterwfm ™ in the Expression: edit box. This tells IPG to display the
waveform. Your display should now match the preceding illustration.
Select OK to return to the Main Menu. Verify that your display matches
the following illustration.

TekTMS/IPG - (untitled) ‘
File Edit Actions Operator Links instruments Run! Debug Options
Translate F1=Help
PROCEDURE [untitled] { }
TRANSFER tekwave.wid -> wfm™

DISPLAY wim™
END PROCEDURE

6. SelectFile, then Save as.... Enter test2 in the Save File as: edit box,
then select Save to save the file and return to the Main Menu. Verify that
your display matches the following illustration.

[— TekTMS/IPG - TEST2.PRG
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE TEST2 ( }

TRANSFER tekwave.wfd -> wfm™

DISPLAY wim™
END_PROCEDURE

7. SelectRun!. The following waveform display will appear.

(= Textrms-testzPRG | -|-|
=] wm™ <1< ]

PE Ok View Options

Volts o+--
]

-4

120 140 160 180 200 220 240 260
_Points
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Select OK to exit the waveform display and return to the Main Menu. We will
use this test procedure again in Section 5, Advanced Applications, to dem-
onstrate the interaction you can perform with a waveform display.

Test Procedure Number 3

In this procedure, you will learn how to display a picture of a circuit board
layout to assist the operator in locating and adjusting a control.

1. Select File from the Main Menu, then select New from the File Menu.
Select Operator from the main Menu, then select Prompt from the
Operator Menu. This will cause the Prompt Menu (shown in the following
illustration) to appear.

TekTMSYIPG - (untitled]
File Edit Actions JUIZACICIM Links Instruments Run! Debug Options Translate
Adjustment... F1=Help
Display XYPlot...
Display Wayeforms...
Display Data »

Picture...
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2. Select Picture..., causing the Picture Prompt dialog box (shownin the
following illustration) to appear.

[ PICTURE PROMPT N
File Edit Label Comment

3. SelectFile, causing the Picture Prompt File Menu (shown in the follow-
ing illustration) to appear.

PICTURE PROMPT

Edit Label Comment

Save ang Exit.,
Cancel

TekTMS |nteractive Procedure Generator User Manual 3-15



4. SelectLoad..., causing the Load File dialog box (shown in the following

illustration) to appear.

PICTURE PROMPT
File Edit Label Comment

Picture Name:

|tekpic.bmp| | | Load I

i [[concet ]
Cancel

tekpic.bmp hd -

[-]
[include]
flib]

[a]

[b]

[l

«]

Enter tekpic.bmp in the Picture Name: edit box. (Notice the disk drive
and pathname below the Picture Name: edit box. The disk drive and
path should match the location of the TEKPIC.BMP file. If they do not,
point and click the mouse to select the correct disk drive and path from
the list box below the existing disk drive and path.) The results should
match the above illustration. Select Load to load the file and return to
the Picture Prompt dialog box. The circuit board picture in the TEK-
PIC.BMP file will appear as shown in the following illustration. This
picture will be shown to the operator when the file is run to help in
locating the control to be adjusted on the circuit under test.

PICTURE PROMPT
Label

File Edit Comment
GAIN @ +15V
ADJ
I (N ER R |c3 R €4

2 -, - m:@_ r

c2 ouT
R D e T e
L] a
R4 COM - 15U
= —
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6. SelectFile, causing the Picture Prompt File Menu to appear. Select
Save and Exit..., saving the picture file to your procedure and returning
you to the Main Menu. Verify that your display matches the following
illustration.

= averowea  —@n
File Edit Actions Operator Links Instruments Run! Debug Options

Translate F1=Help
PROCEDURE (untitled) [ )

PROMPT PICTURE tckiic.bmi

7. Select Operator, causing the Operator Menu to appear. Select Adjust-
ment..., causing the Adjustment dialog box (shown in the following
illustration) to appear.

ADJUSTMENT

Edit Label Comment

Lower Limit: Nominal Value: Upper Limit:

E s s |
Variable:  ADJ |

Pass/Fail: | |

Message:

Adjust R3 to nominal value.

[

]
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8. Enter 3 in the Lower Limit: edit box, 5 inthe >Nominal Value: edit box,
8 in the Upper Limit: edit control box, ADJ in the Variable: edit box, and
the following in the Message: edit box: Adjust R3 to nominal value. The
results should match the above illustration. These entries set the limits
that you want on the adjustment of R3 (in this case, the output of an
amplifier), and display a message to the operator to tell him what opera-
tion to perform. Select OK to return to the Main Menu. Verify that your
display matches the following illustration.

= TekTMS/IPG - (untitled) HE
File Edit Actions Operator Links Instruments Run! Debug Options
Transliate F1=Help

PROCEDURE (untitled) ( )
PROMPT PICTURE tekpic.bmp
ADJUSTMENT ADJ LOW 3 NOMINAL 5 HIGH 8

END ADJUSTMENT |
END PROCEDURE

NOTE

Since we do not have an instrument or test circuit connected, we
willinsert steps, using the IPG random number generator to create
simulated output readings from the amplifier under test, and to add
a delay so that we can more easily observe the results. We will
place these steps inside the ADJUSTMENTIoop. In an actual test
procedure, these steps would not be necessary.

9. Point and click the mouse on the END-ADJUSTMENT step in your proce-
dure to highlight it (This will allow us to enter the next two steps before
the END-ADJUSTMENT). Select Actions, causing the Actions Menu to
appear. Select Calculate..., causing the Calculate dialog box (shown in
the following illustration) to appear.
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CALCULATE

Edit Label Comment

Variable: Expression:
|ADJ | = |rNDEO)*10] |

o

10. Enter ADJ in the Variable: edit box and RND(0)*10 in the Expression:
edit box. The results should match the above illustration. Select OK to

return to the Main Menu. Verify that your display matches the following
illustration.

= TekTMS/IPG - [untitled) [+ ]~
Eile Edit Actions QOperator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE [untitled][ ]
PROMPT PICTURE tekpic.bmp
ADJUSTMENT ADJ LOW 3 NOMINAL 5 HIGH 8
CALCULATE ADJ = RND(0J*10

END_PROCEDURE

11. Select Actions, then select Delay..., causing the Delay dialog box
(shown in the following illustration) to appear.

DELAY

Edit Label Comment

1000 Milliseconds

oK Cancel

12. Enter 7000 in the edit box. The results should match the above illustra-
tion. This will inserta one second delay in the random number genera-
tion sequence to provide a more realistic simulation of test
measurements. Select OK to return to the main Menu. Verify that your
display matches the following illustration.
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L) P ed vila
File Edit Actions QOperator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE [untitled] [ ]
PROMPT PICTURE tekpic.bmp
ADJUSTMENT ADJ LOW 3 NOMINAL 5 HIGH 8
CALCULATE ADJ = RND[0)*10
DELAY 1000 MILLISECONDS

END_PROCEDURE

13. SelectFile, then select Save as.... Enter test3 in the Save File as: edit
box. Select OK to return to the Main Menu. Verify that your display
matches the following illustration.

= TekTMSHPG - TEST3.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options

Translate F1=Help
PROCEDURE TEST3 [ )

PROMPT PICTURE tekpic.bmp
ADJUSTMENT ADJ LOW 3 NOMINAL 5 HIGH 8
CALCULATE ADJ = RND(0)*10

DELAY 1000 MILLISECONDS
CEND ADJUSTMENT =0

END_PROCEDURE

14. SelectRun!. As in the following illustration, IPG will display the circuit
board picture showing the adjustment location.
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15.

- Pcwepomt

GAIN 4 +15UV |f

IME

anJ P Debug  Optivas

Flatelp

SelectQK. As shown in the following illustration, IPG will now display a
message box showing the limits set for the adjustment, the nominal
value, and a message telling the operator what is expected. The point
between the right and left arrows indicates the level to which the opera-
tor must adjust the output (shown by the moving diamond pointer) to
achieve the specified nominal value. The random number generation
step we included in the procedure will simulate output readings taken
on the circuit under test while the operator adjusts R3.

Notice the words In Range in the lower right portion of the message
box. This indicates that the current reading is in the range specified by
the lower and upper limits. if the reading is not within the limits, the In
Range message will disappeatr.

=) TekTMSHIPG - TEST3.PRG B
Fie L4t AcBions  Qperator  Links  lastruments Hual Debug

Optinns  fransiate Fi=Help

Low  Nominal: [5. ] Hign
3, Actual: 14456923124 8.

(TX | |
Adjust R3 to nominal value. hd
[+]
] I
inRange
16. Select OK to end the procedure and return to the Main Menu.
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Test Procedure Number 4

In this procedure, we will learn how to select, configure, and use an instru-
ment front panel driver to develop a test procedure step in which we set up
all controls for the specified instrument. If you do not have the oscilloscope
specified in the Hardware description (earlier in this section) connected, you
will still be able to complete this procedure and emulate the actual running.

1. SelectFile, then selectNew. Select Instruments, causing the Instru-
ments Menu (shown in the following illustration) to appear.

= e P ed v |a

File Edit Actions Operator Links ; Run! Debug

Options Translate ele F1=Help
Emulate...

VXl Controller >

2. Select Select..., causing the Select dialog box (shown in the following
illustration) to appear.

TMS Name Driver Address
Drivers: Port Address: TMS Name:
[2400ds0.isd | [ERED Primary: [Dso |
GPIB1
2400dso.isd
Secondary [Caas_]

2430ag.isd cconfary

ps5010g.isd 1 =2
fnclude]

inciude

3. Point and double click the mouse on 2400dso.isd in the list box in the
lower left corner. This will select that instrument driver and cause entries
to appear in the Drivers: and Port: edit boxes. Enter the primary GPIB
address of the instrument in the Address: Primary: edit control box. (If
you do not have an instrument connected, enter 0.) Enter DSO in the
TMS Name: edit box.

3-22 Creating and Editing Test Procedures




4. Select Add. This will cause the informationin the edit boxes to appear in
the large list box at the top of the dialog box, as shown in the following
illustration.

TMS Name Driver Port Address

2400dso.isd GPIBO PRI 00

Drivers: Port: rAddress: TMS Name:
|2400dso0.isd | Primary: [pso |

2400dso.isd Secondary:

Add

5. Select OK to returnto the Main Menu (no change will be visible on the
Main Menu display, since selecting an instrument does not create a
procedure step). To display the instruments front panel, select Instru-
ments, then View, and finally DSO. The following illustration shows this

selection.
— = ) e d hd |A
File Edit Actions Operator Links e Run! Debug
Options Translate Select... F1=Help

Emulate...
VXI Controller »
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6. Click the mouse on the driver name (2400dso.isd) to highlight it, then
select OK. The instrument panel view shown in the following illustration
will appear.

= DSO (2400dso.isd) vl-

Step Edit |nteraction Update! Variables Help Views Misc
F1=Help

T |

| AuToSET |

Volts{Div

POSITION  Sec/Div

Trigger Level

b

|

COUPLING
AC TRIG POSITION [Range 1 - 30)
D

50 ohm TERM

7. You can now set the controlsto the desired settings by pointing and

clicking the mouse on one of the multiple selections for a control (such
as Volts/div), or by pointing and clicking the mouse on the entry box,
then entering the desired setting, for controls that do not have all possi-
ble entries given (such as Trigger Level). After you have set the con-
trols, select Step causing the Step Menu (shown in the following
illustration) to appeatr.

= DSO A00dso d "l*

Jil Edit [Interaction Update! Variables Help Views Misc

ave A etting F1=Help
Save Selected Settings...
Learn Settings...

Save All Measurements )
Save Selected Measurements... Trigger Level

2 |

TRIG POSITION [Range 1 - 30)

50 ohm TERM
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8. Select Save All Settings. This will save the control settings. Click on
Step Close to exit the view. Select File, then select Save as.... When
the Save As dialog box appears, enter test4 in the Save File as: edit
control box and select Save. Verify that your display matches the follow-
ing illustration.

TekTMS{IPG - [untitied)
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE luntitled] [ ]
SETTING DSO INIT AUTOSET VOLTSDIV POSITION TERM COUPLING TIME A ...

END PROCEDURE

9. Resize the IPG Main Menu window to resemble the window shown in
the following illustration.

TekTMS/IPG - (untitled)
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE (untitled) ( )
SETTING DSO INIT AUTOSET VOLTSDIV POSITION TERM COUPLING TIME A...
| END_PROCEDURE

10. Select Debug, then select Trace Bus, causing the Trace Bus message
box (shown in the following illustration) to appear.

=| TeKTMSJIPG - (untitled] [~}
File Edit Actions Operator links [nstruments Bun! Debug Options
Translate F1=Help

+

PROCEDURE luntitled] [ ]
SETTING DSO INIT AUTOSET VOLTSDIV POSITION TERM COUPLING TIME A ...
END PROCEDURE v
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11. If you have the specified oscilloscope connected by a GPIB bus, skip
this step and go to Step 13. If not, select Instruments, then select
Emulate.... causing the Emulate Options dialog box (shown in the
following illustration) to appear.

=] TekTMSHIPG - [untitled) ME
File Edit Actions Operator Links Instruments Run! Debug Options
Translate Fi=Help
PROCEDURE (untitled] ( } [+
SETTING DSO INIT AUTOSET VOLTSDIV POSITION TERM COUPLING TIME A ...
END PROCEDURE +
| TRACE BUS
EMULATE OPTIONS
0

|:| Read from file

12. Click the mouse on Emulation On until an " X" appearsin the check box,
then select OK to return to the Main Menu.

13. SelectRun!. Bus communications data will appear in the Trace mes-
sage box, as shown in the following illustration. (Notice the scroll bar
that has appeared on the right side of the Trace box, allowing you to
scroll the data.) If you have an oscilloscope connected, the control
settings on the scope will change to what you specified in the setting
step.

TekTMS/IPG - [untitled)
File Edit Actions Operator Links Instruments Run!
Translate

'PROCEDURE [untitied] |
SETTING DSO INIT AUTOSET VOLTSDIV POSITION TERM COUPLING TIME_A ...
lEND_PROCEDURE

Debug Options
F1 =Hel

TRACE BUS
GPIBD -> DSO "'CH1 POS:1.000000E+000"
GPIBO -> DSO "CH?1 FIF:OFF"
GPIBO -> DSO *“CH1 COouU:DC”
GPIBQ -> DSO "HOR ASE:5E-1"
GPIB0 -> DSO "ATR POS:1.400000E+001"
GPIBO -> DSO "ATR LEV:2.000000E+000"
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14. If you want to make further changes to the settings, point and
double-click the mouse on the SETTING step in your procedure. This
will cause the instrument front panel view to return, allowing you to
change settings. When you save the settings, the Trace box will show
the bus communications that transpired, and the scope controls (if a
scope is connected) will change to the new settings.

To exit this procedure and return to a normal Main Menu window, first select
Debug, then select Trace Bus. This will turn the Trace box off. Select Instru-
ments, then select Emulate.... Click the mouse on Emulation On until the
"X" disappears from the check box. Select OK to return top the Main Menu.
Resize the IPG Main Menu window to normal.

Test Procedure Number 5

In this test procedure, we will use an instrument front panel driver to make
measurements and acquire waveforms. You will need the oscilloscope listed
in Assumptions, at the beginning of this section, to run this procedure.
However, you do not need the oscilloscope to create the test procedure

1. SelectNew from the Main Menu bar, then select Instruments. Choose
Select from the Instrument Menu, causing the instrument Select dialog
box to appear. Double-click the mouse on 2400dso.i sd in the list box.
This will cause the driver file name and the type of port to appear in the
Drivers: and Port: edit boxes. Enter the primary address (in the range of
0-29) in the Address: edit box (enter 0 if you do not have the oscillo-
scope connected), then enter DSO in the TMS Name: edit box. Select
Add to add the driver to the list box at the top of the dialog box. Select
OK to complete the operation and return to the Main Menu.

2. SelectIinstruments, then View and then DSO. When the instrument
front panel view appears, select Views, causing the menu list shown in
the following illustration to appear.

DSO (2400dso.isd) v|a

Step Edit Interaction Update! Variables Help Misc F1=Help
; - Channel 1
| | I AUTOSET ] Acquire/Measure

Status/Errors

Volts{Div POSITION Sec{Div Trigger Level

] b ]

COUPLING

500
| 200 m1 | TRIG POSITION [Range 1 - 30)
1V DC 100 m
500 m{s] |GND 50m_s, IE

[J 99 Ohm TERM
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3. Select Acquire/Measure, causing the Acquire/Measure window (shown
in the following illustration to appear).

= DSO (2400dso.isd) v|a
Step Edit Interaction Update! Variables Help Views Misc
F1=Help

Frequency Peak to Peak

@:j
EI:I E[:

+Width Maximum
Duty Cycle Minimum

TN N I 1Y

4. Move the mouse pointer to the Frequency text box and click the mouse.
This will cause Frequency to become the selected (focused) control,
and will place a blinking cursor (shown in the following illustration) in the
Frequency text box.

= DSO [2400dso.isd) v|a
Step Edit Interaction Update! Variables Help Views Misc
F1=Help
ACQUIRE
BIiNKiNG s | Frequency Peak to Peak
e T [ —
Period
+Width Maximum
Duty Cycle Minimum
= —_—————
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5. Select Variables, causing the menu list shown in the following illustra-
tion to appear.

= DSO A00dso d v |a
Step Edit Interaction Update! ariable Help Views Misc
e 0 F1=Help

- | Current View... |

Frequency Peak to Peak

Period

+Width Maximum

Duty Cyde Minimum

6. Selectcurrent Control..., causing the dialog box shown in the following
illustration to appear.

VARIABLE

Edit

Control Id: FREQ

Variable: myfreql l
oK Cancel
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7. Notice that the Control Id: edit control box already contains FREQ. This
is because we selected Frequency in Step 4, causing it to become the
current control. Enter myfreq in the Variable: edit box (as shown in the
above illustration). Select the OK pushbutton to return to the instrument
front panel view. Select Step, then select Save Selected Measure-
ments... causing the dialog box shown in the following illustration to
appear.

Selected Measurements

Control List Selected Control
CH1 _WFM FREQ Add

WIDTH
DUTY Add All
PK2PK
RMS

e
l OK

Belets
MIN

Cancel

8. Point and click the mouse on FREQ, then select the Add pushbutton to
add FREQ to the Selected Control list (as shown in the above illustra-

tion). Select the OK pushbutton to return to the instrument front panel
view.

9. Minimize the instrument front panel view window by clicking the mouse
on the down arrow in the upper right corner of the window. This will
create a dso icon at the bottom of the display and return you to the
Main Menu. Verify that your display matches the following illustration.

= TekTMS/IPG - [untitled) va
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE funtitled] [ ]

MEASUREMENT DSO FREQ:myfreg

END PROCEDURE
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10. Select Operator, select Display Data, then select Wait.... Enter myfreq
in the Expression: edit box, then select the OK pushbuttonto return
you to the Main Menu. Verify that your display matches the following

illustration.
= TekTMS{IPG - [untitled) v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate Fl1=Help

PROCEDURE [untitled] ( )
MEASUREMENT DSO FREQ:myfreq
DISPLAY myfreg

END PROCEDURE

11. Double-click the mouse on the dso icon at the bottom of the display to
return to the instrument front panel view. Select Variables, then select
Current View..., to display the dialog box shown in the following illustra-
tion.

12. Point and click the mouse on CH1_WFM in the Controlld list box, then
enter wfm ™ in the Variable: edit box. Select the Change pushbuttonto
assign the variablewf mt to the CH1_WFM control, as shown in the follow-
ing illustration.

View Variables

Edit
Controlld Variable
ACQUIRE N
CH1_WFM wfm" -
FRQACQ
FREQ myfreq
PERACQ
PERIOD
WIDTHACQ (%]
Controlld: Variable:
CH1_WFM |me~
Change oK ‘ [ Cance|—|

13. Select the OK pushbuttonto return to the instrument front panel view.
Select Step, then Save Selected Measurements.... Click the mouse on
CH1_WFM and select Add to add the CH1_WFM control to the Selected
Control list. Select OK to returnto the instrument front panel display.
Minimize the instrument front panel window and verify that your Main
Menu display matches the following illustration.
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= TekTMS/IPG - TESTS5.PRG M
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE TEST5 [ ]

MEASUREMENT DSO FREQ:myfreq

DISPLAY myfreq

merovremong oo CHY WFM:W‘m~

END PROCEDURE

14. Select Operator, then Display Wayeforms.... Enter wfm ™ in the
Waveform Variable: edit box, then press Add to add the variable to the
Selected Waveforms list, finally select the OK pushbutton to return to
the Main Menu. Verify that your display matches the following illustration.

= TekTMS/IPG - (untitled) ME
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE [untitled] [ )

MEASUREMENT DSO FREQ:myfreq

DISPLAY myfreq

MEASUREMENT DSO CH1_WFM:wfm™

DISPLAY WAVEFORMS wfm™

I

15. SelectFile, then Save as.... Enter test5 in the Save File As: edit box.
Select Save to save the program and return to the Main Menu. Verify
that your display matches the following illustration.

= TekTMSJIPG - TESTS.PRG 'J -~
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE TESTS [ )
MEASUREMENT DSO FREQ:myfreq
DISPLAY myfreq

MEASUREMENT DSO CH1 WFM:wim™
[ DISPLAY WAVEFORMS wim-
END_PROCEDURE
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16. SelectDebug, then Trace Bus. The Trace box will appear. Click the
mouse on the title bar and drag the Trace box to the lower portion of the
display area. SelectInstruments,then Emulate.... Click the mouse on
Emulation On until the “x” in the check box disappears (emulation
turned off). Select OK to return to the Main Menu. To run the procedure,
selectRun!. When the test procedure is running, you will be able to
display the waveform currently being measured on Channel 1 of the
oscilloscope, as well as monitoring the GPIB bus communications in the
Trace box. Refer to the Waveform tutorial in Section 6 for more informa-
tion on the waveform display and Waveform Menu.

Editi ng a Test This section contains tutorials to demonstrate the editing features of IPG.
Procedure Since the DEMOTEST.PRG procedure already exists on the IPG program

disks, we will use a copy of it as the base procedure for editing. Before
beginning the tutorials, create a copy of DEMOTEST.PRG named EDIT-
TEST.PRG. Then start IPG, and open the EDITTESTPRGfile.

Editing Overview

Appendix A, Editing Commands, contains a reference list of all editing com-
mands, with a definition of each command and its action. The commands
and their descriptions are also given in the following editing examples.

To demonstrate editing, we will first add two slightly modified duplicates of
existing steps to the base procedure. By adding steps that are nearly dupli-
cates, we can reinforce how to create the steps as well as provide a method
of differentiating between the original steps and the added ones. We will
then edit the added steps using the Edit Menu (selected from the Main
Menu bar). (The Edit Menu, when selected from the Main Menu bar, acts
only on an entire step.) Next we will edit individual items within a step using
the Edit Menu selected through the dialog boxes and the keyboard keys.
(When the Edit Menu is selected in this manner, it allows us to edit individual
items in the steps.) Finally, we will delete all the steps added during the
tutorial.

Multiple Statement Editing

When some steps are created in a procedure, they create multiple state-
ment lines (e.g., an ADJUSTMENT step creates ADJUSTMVENT and END- AD
JUSTMENT statements, while a FOR- NEXT step creates FOR and NEXT
statements). Once these boundary statements are created, additional sepa-
rate steps can be created between them. Editing functions in IPG allow
users to simultaneously execute editing functions on boundary statements
by highlighting either boundary statement, then selecting the editing com-
mand. However, separately created statements that are placed between the
boundary statements are untouched by the editing actions on the boundary
statements unless Multiple Step Highlighting is used.
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Multiple Step Highlighting — Multiple step highlighting occurs when you
highlight one or more procedure steps using the SHIFT or CTRL keys and
the mouse.

To highlight a contiguous group of procedure steps, point and click on the
top step in the group. Then, while holding the SHIFT key down, click the
mouse on the last step in the group you want to highlight. You can also click
the mouse on the first step, and, while holding the mouse button, drag the
mouse to the last step you want to highlight.

To highlight noncontiguous steps, hold the CTRL key down while you click
the mouse on each step you want to highlight.

Adding Steps to a Test Procedure

Whenyou add a step to an existing test procedure, IPG inserts the step
immediately above the currently highlighted step. (To highlight a step, point
and click the mouse on it.)

We will add a step to the EDITTEST.PRG procedure as follows:

1. Pointand click the mouse on the procedure statement PROMPT Set R3
Gain Adj to midrange, as shown in the following illustration.

= TekTMS{IPG - EDITTEST.PRG M
File Edit Actions Operator Links Instruments Run! Debug Options
Translate Fl1=Help

PROCEDURE EDITTEST[ ]
REMARK Locate R3 Gain Adj and preset it.
PROMPT PICTURE TEKPIC.BMP
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.

SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT

SETTING dmm acwvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.

ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4

MEASUREMENT dmm acvreading:gaincal

END-ADJUSTMENT
REMARK Initialize test procedure variables.

CALCULATE index& =0

|

2. SelectQperator from the Main Menu bar. When the Operator Menu
appears, select Prompt..., then select Text.... When the Text Prompt
dialog box appears, enter Set the Gain Adj control R3 to midrange. in the
Message: edit box. Leave the Variable: edit box blank. Select the OK
pushbutton to return to the main menu. The procedure will now have a
slightly modified duplicate Prompt line above the original Prompt line, as
shown in the following illustration.
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= TekTMSHIPG - EDITTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE EDITTEST( ] +
REMARK Locate R3 Gain Adj and preset it.
PROMPT PICTURE TEKPIC.BMP
PROMPT Set the Gain Adj control R3 to midran
- PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FRECQUENTY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 36 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.

€.

*

We will now add a second step to the procedure:

1. Point and click the mouse on the procedure statement ADJUSTMENT
gai ncal LON3 NOM NAL 3.6 H CH 4.

2. Select Operator from the Main Menu bar. When the Operator Menu
appears, select Adjustment.... After the Adjustment dialog box appears,
enter 5 in the Lower Limit: edit box, 5.5 in the Nominal Value: edit box,
and 6 in the Upper Limit: edit box. Enter calval in the Variable: edit box;
leave the Pass/Fail: and Message: edit boxes blank. Select the OK
pushbutton to return to the Main Menu. The procedure will now have
new ADJUSTMENT and END- ADJUSTMENT statement lines above the
original ADJUSTMENT statement line, as shown in the following illustra-
tion.

TekTMS/IPG - EDITTEST.PRG
File Edit Actions Operator Links Instruments Run! Debug Options
Transiate Fl=Help

PROMPT Set the Gain Adj control R3 to midrange. "
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAYE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acwvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 55 HIGH 6
END ADJUSTMENT
ADJUSTMENT gaincal LOYY 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& =0

*]
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We will now add a MEASURENMENT step between the new ADJUSTMENT and
END- ADJUSTMENT statements:

1. Pointand click the mouse on the procedure statement MEASUREMENT
dmm acvr eadi ng:gai ncal inthe original procedure.

2. Select Edit from the Main Menu bar. When the Edit Menu appears,
selectCopy. After the procedure display returns, point and click on the
END- ADJUSTMENT statement following the ADJUSTMENT cal val LOW
5 NOM NAL 5.5 H GH 6 statement.

3. Select Edit. When the Edit Menu appears, select Paste. After the proce-
dure display returns, the MEASUREMENT step will be displayed between
the ADJUSTMENT and END- ADJUSTMENT statements of the added
Adjustment step, as shown in the following illustration.

= TekTMS{IPG - EDITTEST.PRG via
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROMPT Set the Gain Adj control R3 to midrange. L+ |
PROMPT Set R3 Gain Adj to midrange. -
REMARK Initialize instruments for tests to follow. -
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:gaincal
END ADJUSTMENT

ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END_ADJUSTMENT
REMARK Initialize test procedure variables.

el

We will now change the variable gai ncal to calval, to match the new
ADJUSTMENT step. To change the variable:

1. Point and double-click the mouse on the added MEASUREMENT Step.
After the Instrument Front Panel view appears, point and click the
mouse on the Measurement edit box, causing a blinking cursor to
appear in the box.

2. Select Variables. When the Variables Menu appears, select Current
View. After the dialog box, click on gaincal to select it. Then replace
gaincal with calval in the Variable edit box and press the Change button
to change the list entry. Select the OK pushbutton. When the Instrument
Front Panel view returns, select Step. After the Step Menu appeatrs,
select Save Selected Measurements.... When the Selected Measure-
ments dialog box appears, acvr eadi ng should appear in the Selected
Control list box. (If it does not appear in the list box, point and click on it
in the Control List list box and select the Add pushbutton.) Select the
OK pushbutton to change the variable in the step and return to the Main
Menu. The added MEASUREMENT statement will now read MEASUREMENT
damm acvr eadi ng: cal val , as shown in the following illustration.
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= TekTMS/IPG - EDITTEST.PRG 'l‘
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROMPT Set the Gain Adj control R3 to midrange. n
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvranage
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval
END_ADJUSTMENT
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& = 0
L CALCLILATE tactdatatimat — date®li—dtical(

*]

Editing Steps with the Edit Menu Commands

When you select Edit from the Main Menu bar, the Edit Menu items act only
on an entire highlighted step. When a procedure is displayed on-screen, at
least one procedure line is always highlighted.

If no previous editing action has taken place when you select Edit from the
Main Menu bar, the Edit Menu appears with all items active, except Paste.
(When a menu item is not active, it will be displayed in gray.) Paste is active
only after a Cut or Copy has been used to place test steps on the clipboard.

Editing a Single Statement Procedure Step — The first added
PROVPT procedure step involved adding a single statement step. To edit that
step from the Main Menu, do the following:

1. Pointand click the mouse on the procedure statement PROVPT Set
the Gain adj control R3 to m drange.

2. Select Edit from the Main Menu bar. When the Edit Menu appears,
select QU After the procedure display returns, the PROVPT step will
have been deleted.

3. Select Edit again. When the Edit Menu appears, select Undo. After the
procedure display returns, the deleted PROVPT step will have been
returned to its original position in the procedure.
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4. SelectEdit again. Whenthe Edit Menu appears, select Copy. After the
procedure display returns, select Edit. When the Edit Menu appears,
notice that the Paste menu item is no longer displayed in gray (it is now
active). SelectPaste. When the procedure display returns, a duplicate
step will have been copied into the procedure, as shown in the following
illustration.

= TekTMSHIPG - EDITTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE EDITTEST [ | e

REMARK Locate R3 Gain Adj and preset it. -
PROMPT PICTURE TEKPIC.BMP
PROMPT Set the Gain Adj control R3 to midrange.

. PROMPT Set the Gain Adj control R3 to midrange.
PROMPT Set R3 Gain Adj to midrange.

REMARK Initialize instruments for tests fo follow.
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING drnm acvthree acvrange

REMARK Adjust R3 Gain Adj to its nominal value.

ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT drnrn acvreading:calval
END-ADJUSTMENT
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
| MCASHDEMENT daom acureadina:asiocal

el

5. Point and click the mouse on the original PROVPT statement: PROVPT
Set R3 Gain Adj to m drange.

6. Select Edit from the Main Menu bar. When the Edit Menu appears,
select Cut. After the procedure display returns, the original PROMPT
statement will have been deleted.

7. Point and click the mouse on one of the added PROVPT Set t he
Gai n adj control R3 to mi drange statements.

8. Select Edit. When the Edit Menu appears, select Clear. After the proce-
dure display appears, one copy of the added PROVMPT Statements will
have been deleted. (Clear deletes a step, but does not change the
contents of the Cut/Paste/Copy clipboard.)

9. Point and click the mouse on the procedure statement PROVWPT Pl C
TURE TEKPIC.BMP.
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10. SelectEdit. When the Edit Menu appears, select Paste. After the proce-
dure display returns, notice that the PrROMPT line deleted in Step 6 has
returned, as shown in the following illustration. This verifies that Clear
deletes a step, without changing what was on the clipboard before
Clear was selected.

TekTMS/IPG - EDITTEST.PRG
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE EDITTEST [ ] +
REMARK Locate R3 Gain Adj and preset it.
PROMPT Set R3 Gain Adj to midrange.

PROMPT PICTURE TEKPIC.BMP
PROMPT Set the Gain Adj control R3 to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 55 HIGH 6
MEASUREMENT dmm acvreading:calval
END-ADJUSTMENT
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal

]

Editing a Multiple Statement Procedure Step — We have already
added a second ADJUSTMENT procedure step containing ADJUSTMENT and
END- ADJUSTMENT statements. Editing this step is similar to editing a single
statement step, with the following exceptions:

m  When you select any one of the statementsin a multiple statement step,
and then select an edit action (Undo, Cut, Copy, Paste, or Clear), that
action occurs for all the statements in the step, but not for separate
steps between the boundary statements.

®  The separate steps created between the boundary statements of a
multiple statement step can be edited in one of two ways:

a. They can be edited separately like any other single or multiple
statement step.

OR

b. They can be edited at the same time as the multiple statement step
by using multiple step highlighting.
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To edit the ADJUSTMENT step, perform the following:
1. Point and click the mouse on the added ADJUSTMENT statement.

2. Select Edit. When the Edit Menu appears, select Cut. After the proce-
dure display returns, you will notice that the ADJUSTMVENT and END- AD-
JUSTMENT statements have been deleted, but the MEASUREMENT
statement remains, as shown in the following illustration.

TekTMSHIPG - EDITTEST.PRG

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE EDITTEST [ } +
REMARK Locate R3 Gain Adj and preset it. -
PROMPT Set R3 Gain Adj to midrange.
PROMPT PICTURE TEKPIC.BMP
PROMPT Set the Gain Adj control R3 to midrange.
REMARK Initialize instruments for tests to follow.
SEITING fg SINEWAYE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
. MEASUREMENT dmm acvreading:calval
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENTdmrn acvreading:gaincal
END-ADJUSTMENT
MARl(mitialize test procedure variables. [+]

3. SelectEdit. When the Edit Menu appears, selectUndo. After the proce-
dure display returns, the ADJUSTMVENT and END- ADJUSTMENT State-
ments will have returned to the procedure, as shown in the following

illustration.
= TekTMS/IPG - EDITTEST.PRG ME
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROMPT Set R3 Gain Adj to midrange. L+

PROMPT PICTURE TEKPIC.BMP —
PROMPT Set the Gain Adj control R3 to midrange. —
REMARK Initialize instruments for tests to follow.
SEITING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH b
MEASUREMENT dmm acvreading:calval
END-ADJUSTMENT
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END_ADJUSTMENT
REMARK Initialize test procedure variables. +

4. Pointand click the mouse on the added ADJUSTMENT statement to
highlight it. Move the mouse cursor to the MEASUREMENT statement.
While holding the SHIFT key down, click and drag the mouse to high-
light the VEASUREMENT and END- ADJUSTMENT statements.
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5. SelectEdit. When the Edit Menu appears, select Copy. After the proce-
dure display returns, select Edit again. When the Edit Menu appears,
select paste. When the procedure display returns, the ADJUSTMENT, the
END- ADJUSTMENT, and the MEASUREMENT statements will have been
copied into the procedure, as shown in the following illustration.

TekTMS/IPG - EDITTEST.PRG

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROMPT PICTURE TEKPIC.BMP +
PROMPT Set the Gain Adj control R3 to midrange.

REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVYE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange

REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval

END ADJUSTMENT

ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval

END-ADJUSTMENT

ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HiGH 4
MEASUREMENT dmm acvreading:gaincal

—]

Editing Items in a Dialog Box

When you use the Edit Menu items from a dialog box, you have the means
to edit the individual items that make up a step. While you are in a dialog
box, the items can also be edited by using the BACKSPACE, DEL, and
alphanumeric/symbol keys.

Dialog Box Editing Using Edit Menu Commands — To edit the added
PROVPT statement with the dialog box Edit Menu, perform the following:

1. Double-click the mouse on the procedure statement PROMPT Set t he
Gain 24j control R3 to m drange. The Text Prompt dialog box
will appear.

2. Point the mouse to the beginning of the text line in the Message: edit
control box. Then click and drag the mouse to the right end of the
message (including the period) and release the mouse button. This will
highlight the message.

3. SelectEdit from the dialog box menu bar. After the Edit Menu appears,
select Cut. When the dialog box returns, the message will be deleted.

4. Select Edit from the dialog box menu bar. After the Edit Menu appears,
selectUndo. When the dialog box returns, the message will have re-
turned to its original position.

5. Point the mouse to the beginning of the text Gai n 2dj contr ol ,then
click and drag the mouse to the beginning of the word R3 (includethe
space after the word cont r ol ) and release the mouse button. This will
highlight the selected part of the message.
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6. SelectEdit. When the Edit Menu appears, select Copy. After the dialog
box returns, point and click the mouse to the beginning of the word t o,
locating a blinking cursor at that point.

7. SelectEdit. After the Edit Menu appears, select Paste. When the dialog
box returns, the copied text will appear both before and after the word
R3, as shown in the following illustration.

TEXT PROMPT

Edit Label Comment

Message:

Set the Gain Adj control R3 Gain Adj control e midrange.

[

|

el | L

Variable: r 4]

8. Point the mouse to the beginning of the first appearance of the text
Gai n adj control,then click and drag the mouse to the beginning of
the word R3 (include the space after the word cont r ol ) and release the
mouse button. This will highlight the selected part of the message.

9. SelectEdit, then select Cut. When the dialog box returns, the high-
lighted text will be deleted.

10. Point the mouse to the beginning of the word R3, then click and drag
the mouse to the beginning of the word to (including the space after the
word cont r ol ) and release the mouse button. This will highlight the
selected text.

11. SelectEdit, then select Clear. When the dialog box returns, the pre-
viously highlighted text will be deleted.

12. Point and click on the beginning of the word t o, if the cursor is not
already at that point. Select Edit, then select Paste. When the dialog
box returns, the text highlighted in Step 8 and cut in Step 9 will appear
in the message. (This is the case because the Clear in Step 11 did not
change the contents of the Cut/Paste/Copy clipboard.

13. Selectthe OK pushbutton to change the step and return to the proce-
dure display. Verify that your display matches the following illustration.
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Using the Keyboard Keys to Edit a Dialog Box — We will use the
added PROMPT statement In this demonstration of keyboard key editing in a
dialog box. To edit the dialog box associated with the added PROMPT state-
ment, perform the following:

1. Point and double-click the mouse on the added statement PROMPT Set
the Gain ad; control to m drange. After the second click of the
mouse button, the entire test procedure will be displayed in gray and the
dialog box used to create the PROMPT step will appear.

2. Point and click the mouse at the beginning of the word t he. This will
cause a blinking cursor to appear.

3. Pressthe DEL key enough times to delete all characters through the
word cont r ol and the space following. Each time you press the DEL
key, a character or space will be removed from the message text.

4. Enter R3 and press the SPACE BAR. The word r3 will now appear
between the words set and t o.

5. Select the OK pushbutton. When the procedure display returns, the
added PROMPT statement will now read PROMPT Set R3 to
m dr ange, as shown in the following illustration.

= TekTMS/IPG - EDITTEST.PRG v [
File Edit Actions Operator Links [Instruments Run! Debug Options
Translate F1=Help

PROCEDURE EDITTEST [ )
REMARK Locate R3 Gain Adj and preset it. -
PROMPT Set R3 Gain Adi to midranae.
PROMPT PICTURE TEKPIC.BMP
PROMPT Set R3 to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acwvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval
END-ADJUSTMENT
ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval

Deleting the Added Steps from the Test Procedure

We will now delete all the statements added during the previous editing
demonstrations. To delete these statements:

1. Point and click the mouse on the statement PROMPT Set R3 to
m dr ange to highlight it. While holding the CTRL key down, point and
click the mouse on all other statements that we added. (Besidesthe
added PROMPT, There should be one ADJUSTMENT cal val Low 5
NOMINAL 5.6 H GH 6 and two MEASUREMENT dmm acvread-
i ng:calval stepsto delete.)
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2. SelectEdit from the Main Menu bar. When the Edit Menu appears,
select Clear. After the procedure display returns, the statements will be
deleted.

Editing a Step with an Instrument Front Panel View

Opening an instrument front panel view for editing is no different from open-
ing any other step for editing. Simply double-click the mouse on the step
you wish to edit. When the front panel view appears, it is opened as a win-
dow rather than a dialog box. Although the down arrow (minimize arrow) in
the upper right corner of the window is not displayed in gray, it is disabled
while the front panel view is in the editing mode. (this terminates when a
Step menu item is selected). The up arrow (maximize arrow) functions
normally.

Adding a Label to a Step

Labels are required on steps where program flow control is transferred with
a GOTO or GOSUB step created through the Actions Menu. In this demonstra-
tion, we will add a label to the ADJUSTMENT step in the original procedure.
There are two ways to add labels to test steps.

1. To use the first way to add the label, perform the following:

a. Pointand double-click the mouse on the procedure statement
ADJUSTMENT gaincal Low 3 NOM NAL 3.6 H GH 4. The
dialog box used to create the step will appear.

b. Selectlabel. When the Label dialog box appears, enter adj7 in the
edit control box.

c. Select the OK pushbutton. When the Adjustment dialog box returns,
selectits OK pushbutton to add the label and return to the proce-
dure display. Notice that the label was placed in the display above
the ADJUSTMENT statement, as shown in the following illustration.

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE EDITTEST [ ) L4
REMARK Locate R3 Gain Adj and preset it. -
PROMPT Set R3 Gain Adj to midrange.
PROMPT PICTURE TEKPIC.BMP
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITUDE OUTPUT
SETTING dmm acvthree acvrange
REMARK Adjust R3 Gain Adj to its nominal value.

ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT dmm acvreading:calval

END-ADJUSTMENT

ADJUSTMENT calval LOW 5 NOMINAL 5.5 HIGH 6
MEASUREMENT drnm acvreading:calval +
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2. To use the second way to add the label, perform the following:
a. Select (highlight) the test step you wish to label.
b. Choose Edit and Add Label from the menu.

c. The label dialog box appears just as in 1b above. Continue on with
Step 1c.

Adding a Comment to a Step

A comment added to a procedure step does not appear on the displayed
outline. Comments appear only on the printed listing in FULL form. In this
demonstration, we will add a comment to the ADJUSTMENT step in the
original procedure.

To add the comment, perform the following:

1. Point and double-click the mouse on the procedure statement ADJUST-
MENT gai ncal LON3 NOM NAL 3.6 H GH 4. The dialog box used
to create the step appears.

2. Select Comment. When the Comment dialog box appears, enter This is
a comment. in the edit box.

3. Select the OK pushbutton. When the Adjustment dialog box returns,
select its pushbutton to add the comment and return to the procedure
display. Notice that the comment does not appear in the display for the
ADJUSTMENT statement.
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Menus

This section contains a complete reference of the IPG menus. It describes
and illustrates each menu, menu item, and dialog box in IPG. The descrip-
tions are arranged as follows:

Menu Map

Common Dialog Boxes
Main Menu

File Menu

Edit Menu

Actions Menu
Operator Menu

Links Menu
Instruments Menu

Run Menu

Debug Menu

Options Menu
Translate Menu

Help Menu

Instrument Front Panel Menu
Waveform Menu

Each menu description progresses completely through the menu items and
dialog boxes for that menu before the next menu description begins.

You can access the Instrument Front Panel Menu by selecting Instruments
from the Main Menu, and then selecting View from the menu list that ap-
pears. Highlight an instrument name and that front panel will be displayed.

A waveform display and the Waveform Menu appear when an instrument
front panel view has the control type Waveform Display and you select its
icon, or when you run a test procedure containing a waveform display step.

You can accessthe Help Menu by pressing the F1 keyboard key when you
have a dialog box opened from the Actions or Operator Menus.
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Menu Map

Following is a menu map of IPG. The menu bar is shown highlighted across
the top of the map. The submenu items are listed vertically below the corre-
sponding submenu titles.

1

I

File Edit Actions
Calculate
Pulse
[ 1 | Copy Parameters
Save as Paste Transfer Data Variable to File
Print Clear File 1/0 File to Variable
Exit Enable Steps On Event Variable to Instrument
Disable Steps On Abort Instrument to Variable
Label Add Delay Instrument to File
Search Replace| Remove Remark File to Instrument
L Include
Text If Then Else Open ASCII Log File
Instrument Name While Do Open CSV Log File
For Next Open Sequential File
Exit For Next Print ASCll Log File
 Call Procedure 1= Print CSBLog File Input
Exit Procedure Close
Stop test FNeleteFile
Gosub | | | Rewind File
Dadiive
Goto L | Toxt
Instrument Name
Linear
'1-2-5
User Defined
TeKTMS Proceaure
External Procedure
| I | |
Operator Linke Instruments | | Runt | Debug Options Translate
Adjustment Excel Read Select Debug Remarks Only Start RTG
Display XY Plot Send View Restart Globals Start IDG
Display Waveforms Close Emulate Continue
Display Data Wait VXI Controller Tektronix VXI| | Step
Prompt Continue CDS VXI Next
Remove CDS Bus Examine/Change
PC Controlle | Main Test
Text Set Breakpoint
Picture Remove
Breakpoint
Remove All
Breakpoints
Trace Bus
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Common Dialog Box

Label Dialog Box

You can select the Label dialog box from any menu or dialog box where a
Label menu item appears in the menu bar by pointing and clicking on the
menu item with the mouse, or by pressing and holding the ALT keyboard

IPG contains common Label and Comment dialog boxes that are accessed
from more than one menu. These dialog boxes are described here and
referenced where they appear in the menu descriptions.

key while pressing the L key. The Label dialog box allows you to add a label

to a highlighted test procedure step.

LABEL

Edit

OK

Cancel

a Edit — You can select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing

the E key. Edit allows you to edit the dialog box data. Refer to the Edit
Menu description for further information on the menu and its use.

This dialog box contains an edit box for data and two pushbuttons:

a An untitled edit box where you enter up to 32 characters as a label for a

highlighted test procedure step.

B OK — Select this pushbutton to complete the Label creation. OK lets
this label be put in the test procedure step, but it does not have any

interaction with the step you are labeling.

®  Cancel — Select this pushbutton if you wish to cancel the Label dialog.
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Comment Dialog Box

You can select the Comment dialog box from any menu or dialog box where
Comment appears in the menu bar by pointing and clicking on the com-
mand with the mouse, or by pressing and holding the ALT keyboard key
while pressing the C key. The Comment dialog box allows you to add a
comment to a highlighted test procedure step.

Comments do not appear in the test procedure outline display. You can read
comments on-screen only by double-clicking the mouse on a test procedure
step that allows comments (such as an ADJUSTMENT step), then selecting
Comment from the dialog box that will appear. You can also read comments
in a Full printout of the test procedure. For further information on a Full
printout, refer to the description of the Print command in the File Menu
description.

COMMENT

Edit

B Edit — You can select this command by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the E key. Edit allows you to edit the dialog box data. Refer to the Edit
Menu description for further information on the menu and its use.

This dialog box contains an edit box and two pushbuttons:

®  An untitled edit box where you enter up to 32,000 characters as a com-
ment for a highlighted test procedure step.

B OK — Select this pushbutton to complete the Comment creation. OK
allows the comment to be put in the test procedure step, but it does not
have any interaction with the step you are adding the comment to.

®  Cancel — Select this pushbutton if you wish to cancel the Comment
dialog.
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Main Menu

= TekTMS/IPG - [untitled) v[a

The following Main Menu bar appears whenever you invoke IPG from Win-
dows. It lists the available IPG menus. You can select any of these menus
(exceptthe Help Menu), by pointing and clicking with the mouse on the
desired menu name, or by pressing and holding the ALT keyboard key while
pressing the key corresponding to the underlined letter in the menu name.
You can select the Help Menu by pressing the F1 keyboard key whenever
you have a dialog box opened from the Operator or Actions Menus.)

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
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File Menu

The following File Menu appears whenever you select File from the Main
Menu bar by pointing and clicking with the mouse, or by pressing and
holding the ALT keyboard key while pressing the F key. This menu gives you
access to the file creation, loading, saving, and exiting facilities of IPG.

Open...
Save
Save as...

Print...

Exit

New

Select this menu item by pointing and clicking with the mouse, or by press-
ing the N keyboard key. New deletes all existing step data and instrument
configuration data, removes the current file name from the title bar and
replaces it with the message “TekT™vs (untitl ed)”, redisplays the Main
Menu, and starts a new template for the test procedure file. If choosing New
will destroy existing data, a message box will appear asking you to verify the
requested action by selecting one of the following message box items:

m  Yes — Select this pushbutton to save the currently displayed test proce-
dure. If you select this pushbutton when the file has not been previously
saved, IPG executes a Save as... so that you can name the file.

No — Select this pushbutton to exit the current procedure without
saving it (if the procedure had not previously been saved), or to aban-
don the current editing session (if it was a previously saved procedure)

m  Cancel — Select this pushbutton to cancel the action and return to the
currently displayed procedure.
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Open

Select this menu item by pointing and clicking with the mouse, or by press-
ing the O keyboard key. Qpen... allows you to load a different test proce-
dure file. If you already have a file loaded, and you have changed that file,
when you select Open... a message box will appear asking you whether you
wish to save the file that is currently loaded.

If there is no Edi t or Run password associated with the file that you have
selected to be opened, the following dialog box will appear (after a currently
loaded file, if any, has been saved or abandoned). If the file was originally
saved with an Edi t or Run password, you will be prompted for the pass-
word before Qpen... loads the file. If you enter an Edi t password, you will
be able to either Edi t O Run the file. If you enter a Run password, you will
be able to Run the file, but you will not be able to Edi t it. For more informa-
tion about the Edi t and Run passwords, refer to the following Save as...
description.

File name: lm

[--]
[library]

Open

Cancel

IPG provides the following dialog box items for user interaction:

m  Acurrent directory pathname beside a list box containing file names you
can select, or disk drives and directories you can select to display other
file names.

m File Name: — Anedit box where you either keyboard enter the file
name desired, or where the file name will appear if you point and click
with the mouse on afile name listed in the previously described list box.

m  Open — Select this pushbutton to complete the Qpen... action.

m  Cancel — Select this pushbutton if you wish to cancel the Open....
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Save

Select this menu item by pointing and clicking with the mouse, or by press-
ing the S keyboard key. Save saves the displayed test procedure in the
current file. If the file is untitled, a Save As dialog box will appear for user
interaction.

Save as

Select this menu item by pointing and clicking with the mouse, or by press-
ing the A keyboard key. Save as... opens the following dialog box, allowing
you to save a test procedure file that has not been previously saved, save
another file version of the current test procedure file (make a copy of the file
under a different name), and add or change an ED T O RUN password for a
previously saved file.

Save file as:

CAIPGAVEST.PRG

Edit Key:

|

Run Key:

|

IPG provides the following dialog box items for user interaction:

®  Save File as: — Anedit box where you enter the file named under
which you want the current test procedure to be saved. If the current
procedure was previously saved, its previous name appears here.

®  The current directory pathname (inthe upper right hand corner of the
dialog box).

m  Edit Key: — An edit box where you enter an Edi t password for a
specified file. After you have entered this password, a user will be
prompted to enter that password any time the file is selected to be
opened. If the file has both Edi t and Run passwords, entering the Edi t
password will suffice for both functions.

®  Run Key: — An edit box where you enter a Run password for a speci-
fied file. After you have entered this password, a user will be prompted
to enter that password any time the file is selected to be opened. Enter-
ing the Run password will allow the user to Run the file, but not to Edi t
it.

B Save — Select this pushbutton to complete the Save as... action.

m  Cancel — Select this pushbutton if you wish to cancel the Save as....
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Print

Select this menu item by pointing and clicking with the mouse, or by press-
ing the P keyboard key. Print... opens the following dialog box, allowing you
to select the part of a test procedure you want to print, then sending that
test procedure to the printer configured for use by Windows.

Print
O Outline

© run

1 Print to file
File:

I |

OK

IPG provides the following dialog box items for user interaction:
® Print — The group name for the Outline and Full radiobuttons.

®  Qutline — Selecting this radiobutton prints the test procedure as it
appears on the screen. The screen displays up to 75 characters per
test step, with various rules of truncation. For example, if the display
is pure text, the screen replaces the last three characters (of the 75)
with an ellipsis (. . .). If the display is an expression, the screen
always prints the variable name and the equal symbol (=), then
those complete terms or operators up to 72 characters, followed by
an ellipsis (. . .). The screen display does not print comments.

m  Full — Selecting this radiobutton prints the entire test procedure
outline as generated by IPG, including full Remarks, Comments, and
step lines.

®m  Print to File — Selecting this check box allows the test procedure to be
printed into an ASCIl format file.

m  File: — An edit box where you enter the path name for the file you want
to print to (when using Print to File). The edit box automatically scrolls
horizontally and accepts up to 128 characters.

m  OK — Select this pushbutton to complete the Print... action.

Cancel — Select this pushbutton if you wish to cancel the Print...
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Exit

Select this menu item by pointing and clicking with the mouse, or by press-
ing the X keyboard key. Exit ends the current test procedure generation
session and closes the IPG window. If the window contains a test procedure
that was changed since the last Save, a message box will appear asking
you to verify whether the procedure should be saved or abandoned. The
message box contains the following choices:

B Yes — Select this pushbutton to save the currently displayed test proce-
dure. If you select this pushbutton when the file has not been previously
saved, IPG executes a Save as....

®  No — Select this pushbutton to exit IPG without saving the current
procedure (if the procedure had not previously been saved).

m  Cancel — Select this pushbutton to abort the Exit action and return to
the currently displayed procedure.
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Edit Menu

The Edit Menu items appear whenever you point and click the mouse on the
Edit menu item from the Menu Bar of the Main Menu or from a dialog box.
The Edit Menu also will appear if you press and hold the ALT keyboard key
while pressing the E keyboard key when you are currently in the Main Menu,
or in a dialog box containing the Edit command. When you select the Edit
Menu, you gain access to the edit functions of IPG.

The menu items in the Edit Menu are shown in black when enabled or
shown in gray when disabled, reflecting the capability of IPG to perform a
specific edit function. The menu items may display differently for a dialog
box than for a procedure outline. For example, when IPG displays a dialog
box, the Paste item is shown in gray if nothing is stored on the clipboard.
The Cut, Copy, and Clear items are enabled (shownin black) only when
you have selected a step. Also, IPG may not display a Clear item in the Edit
Menu for a dialog box.

The Edit Menu items perform their actions on whatever test procedure steps
are highlighted. To highlight a single step, point and click the mouse on that
step. To highlight multiple contiguous steps, press and hold the SHIFT
keyboard key while pointing and clicking the mouse on the first and last
steps of the contiguous group that you want to highlight. To highlight multi-
ple noncontiguous steps, press and hold the CTRL keyboard key while
pointing and clicking the mouse on each step you want to highlight.

Undo Alt+BKSp

Cut Shift+Del
Copy Ctri+ins
Paste Shift+lns
Clear Del

Enable Steps
Disable Steps

Label >
Search/Replace >

Undo

Select this menu item by pointing and clicking with the mouse, or by press-
ing the U keyboard key. Undo reversesthe edit action of the most recent
Edit Menu selection. If you repeatedly select Undo, IPG switches between
the current edit state and the previous edit state. (For example, if you have
inserted a word, the first Undo removes it, while the second Undo replaces
it.) Undo is enabled only when a reversible edit action exists.
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Cut

Select this menu item by pointing and clicking with the mouse, or by press-
ing the T keyboard key. Cut copies highlighted text to the clipboard, and
deletes it from the procedure. When you highlight a single action statement
of a multiple statement test procedure action (such as one of the | F, THEN,
or ELSE statements from an | F- THEN- ELSE construct), Cut copies all the
action statements of the construct to the clipboard, then deletes the state-
ments from the procedure. However, text added between the action state-
ments is neither copied nor deleted. If you wish to delete the text, you must
highlight and delete it separately.

Copy

Select this menu item by pointing and clicking with the mouse, or by press-
ing the C keyboard key. Copy copies highlighted text to the clipboard
without deleting it from the procedure. When you highlight a single state-
ment of a multiple statement test procedure action (such as one of the | F,
THEN, or ELSE statements from an | F- THEN- EL SE construct), Copy copies
all action statements of the construct to the clipboard. However, text added
between the action lines is not copied. If you wish to copy the text between
the action lines, you must highlight and copy it separately.

Paste

Select this menu item by pointing and clicking with the mouse, or by press-
ing the P keyboard key. Paste copies the contents of the clipboard to the
test procedure ahead of the currently highlighted line.

Clear

Select this menu item by pointing and clicking with the mouse, or by press-
ing the | keyboard key. Clear deletes a highlighted item, but does change
the contents of the clipboard.

Enable Steps

Select this menu item by pointing and clicking with the mouse, or by press-
ing the E keyboard key. Enable Steps reverses the action of the following
Disable Steps item.

Disable Steps

Select this menu item by pointing and clicking with the mouse, or by press-
ing the D keyboard key. Disable Steps allows you to leave a step in a
procedure, but to disable it so that the procedure will not act upon it when
run.
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NOTE

If you use the Enable Selected Steps or Disable Selected Steps
items on a portion of a control structure (such as an IF-THEN-ELSE,
or a WHILE-DO), all portions of the control structure are affected
(such as the END 1 F statement). However; any steps that have
been added within that structure will not be affected. For example,
if your procedure contains a disabled IF-THEN-ELSE structure with
CALCULATE steps between the 1 Fand THEN statements and
between the THENand ELSE statements of the control structure,
the CALCULATE Steps will remain enabled (unless you disable them
separately. Also, you cannot use the Disable Selected Steps item
on either the PROCEDURE or END- PROCEDURE statements in a test
procedure.

Label

The Label menu item lets you Add a label to the selected test step or R e
move a label from the selected test step. Label is used with the GOTO and
GOSUB test steps. A labeled step that is referenced by a GOTO or GOSUB

step, will be the next step to execute when a GOTO or GOSUB step is
executed.

TekTMSIPG - DEMOTEST.PRG
Actions Operator Links Instruments Run!

Debug Options

Tran| Undo Alt+BkSp F1=Help
PROQ ¢yt Shift+Del ]
PRO| ~

PRO .

REMA Clear Del s to follow.

Enable Steps CONTINUOUS AMPLITUDL OUTPUT
SE :
isable Steps

REMA_2 P

Search/Replace

REMARK Initialize test procedure variables.

CALCULATE index&=0

CALCULATE testdatetime$ = date$()+" "+ime$()
CALCULATE report$ = testdatetime$+chr$(13)+chr$(10)
REMARK Test the frequency response from 10 Hz to 100 kHz.
FOR freq =10 TO 1.0E+5 STEPS 21 LOG

REMARK Set the Function Generator frequency to "freq$". —

LAl Ol ATE fran® — cte®ifracs) +
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Label provides the following choices:

m  Add... — Selecting Add will bring up the Label dialog, as shown below,
and let you assign a label to the selected test step. Most steps have a
label menu item in the step dialog. The Label Add menu item uses the
same dialog as the test step dialog Label menu item. If the step already
has a label, that label is displayed in the Label dialog edit box and can
be modified.

After entering a label, select OK to assign it to the selected test step. If
the text you entered is not a valid label or is not unigue, an error mes-
sage is displayed and the label is not accepted. If the label is valid, the
Label dialog closes. Select Cancel to discard any entry and exit the
Label dialog.

LABEL

Edit

OK Cancel ‘

m  Remove — This menu item removes a label from the selected test step.
If the selected step does not have a label, then there is no change to the
step.

Search/Replace

Search and Replace scan the current test procedure steps for a given text
string or instrument name. When searching for a string you may either
replace it, change it, or search for the next occurrence of the string. When
searching for an instrument name you may either replace all occurrences or
search for the next step with a matching instrument name. The replace
option will check the resulting string for errors before completing a text
replacement. Search checks for any occurrence of the search string in a
user defined string in a test procedure step. Search/Replace provides Text
and Instrument Name choices:

Text — The Text option lets you search through test procedure steps for a
specific text string. Only the user entered text is scanned in each test step.
Keywords such as Calculate, Remark, For, While, etc., are not part of the
text search. User defined variable names, string constants, global variables,
and other user specified strings are scanned for a match. When a match is
found, the step dialog for the step type where the string was found is se-
lected and the found string is highlighted. Searching for a string is similar to
editing (double clicking) atest step in the outline view of the test procedure
and having the search text highlighted.
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TekTMS/IPG - DEMOTEST.PRG

File 2[W Actions Operator Links [Instruments Run! Debug Options Translate
{Unda Al EKEp F1=Help
PROC  Cut Shift+Del *
4 Copy Ctritins

PRl paste Shintins
REMA Clear Del to follow.

SET| Enable Steps CONTINUOUS AMPLITUDE OUTPUT

SET| p
REM Disable Steps nal value.

ADJY Label ML 3.6 HIGH 4

ME]

Search{Replace

REMARK Initialize test procedure varil_lnstrument Name...

CALCULATE index® =0
CALCULATE testdatetime$ = dateS[J+" "+timeS[)
CALCULATE report$ = testdatetimeS+chr$(13)+chrS(10)
REMARK Test the frequency response from 10 Hz to 100 kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to "freq$".
CALCULATE freq$ = strS(freq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change. ry
e

When searching for text, the following dialog is displayed. This dialog gives
you several options. You may specify the text to search and the text to
replace. You may select matching on upper and lower case lettersin
searches. You may also select verify for Replace All. The Search/Replace
dialog will remain on screen until you close it using the system menu Close
option, select New from the TekTMS/IPG File menu, or close TekTMS/IPG.

= SEARCH { REPLACE

Search For:  |R3 |

Replace With: IRBl l

[0 Match case [ Verify | Find next Heplace Replace All...

The Search/Replace text menu items are as follows:

m  Search For edit box is used for entry of the search string. This text
string can contain any printable ASCII characters.

m  Replace With edit box is used for entry of the replacement string. This
text string can contain any printable ASCII characters. Care should be
taken when specifying a replacement string. All the new strings created
with the replacement string will be checked for proper syntax for each
step type being modified. This edit box is disabled until you have en-
tered text into the Search For edit box.

m  Match Case option will force the search to match the character case of
the search string. All characters must match in upper and lower case if
this option is used. This option is disabled until you enter text in the
Search For edit box.
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m  Verify allows you to accept or reject a modified text string before com-
pleting the text replacement during Replace All. This choice is disabled
until you enter text into the Replace With edit box.

®  Find next searches for the text string specified in the Search For edit
box, starting at the currently selected test step. If a string was last found
in the current test step then the search starts at the character following
where the last string was found or just after its replacement string.

In the following example, the string R3 is entered into the Search For
edit box and the Find next button is pressed. The test procedure is
searched, starting at the beginning of the procedure. The first occur-
rence of the string R3 is found in the text of a Remark step. When the
string is found, the Remark step dialog becomes active and the found
text is highlighted.

To continue searching for the next occurrence of R3 you must close the
Remark step dialog. The Find next button is disabled while the step
dialog is active. Once you have found a string, you may modify it and
save the change or cancel and end the step dialog.

=| TekTMS}IPG - DEMOTEST.PRG |.1T|'|]
Eile Edit Actions Operator Links Instruments Bun! Debug Options Translate

REMARK

REMAR=] SEARCH } REPLACE
FOR fr
REMAR| Search For:  [R3 |
CALG _ I p
SeTT Replace With: |R6 I
REMAR

L_—acod [ Match case |:|Verify | Find next ’ lRepIace 1 |§-’§s:;)'§aszz: £ I

m  Replace lets you replace the selected text with the Replace With text.
The Replace button is enabled when a text string is found.

B Replace All will bring up the following dialog box. This dialog allows you
the option of changing all the matching text in the test program, or
limiting the number of replacements.
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REPLACE ALL

® All Change!

) Some

OK a Cancel

The Replace All dialog selections are as follows:

®  All is the default option. If you push the OK button now, all user
entered text in the test procedure that matches the Search For
string will be replaced with the Replace With string.

®  Some lets you choose the number of replacements you wish done.
When Some is chosen, the Change edit box is enabled and you
can enter the number of replacements.

®  Change: box is where you enter the number of replacements to
make when the Replace All button is pressed.

B OK closes the dialog box and the requested Replace All actions are
performed. The Replace All button in the Search/Replace dialog is
change to read Cancel Change. If the Cancel Change buttonis
pressed, the current Replace All operation is terminated. When the
Replace All is complete, a message box displays the number of
replacements made.

8 Cancel exits the Replace All request without doing a search and
replace. The Replace All dialog is closed.

Instrument Name — You may search instrument steps for a selected instru-
ment name. Only the Setting, Measurement, and Transfer Data steps using
an instrument are searched.

TekTMSJIPG - DEMOTEST.PRG
Actions Operator Links Instruments Run! Debug Options Translate

Undo Alt+BkSp F1=Help
PROC Shift+Del *
Copy Ctrl+ins
mg Paste Shifteing
REMA Clear Del to follow.
gg Enable Steps CONTINUOUS AMPLITUDE OUTPUT
REM, Disable Steps al value.
ADJI{ Label PjL 3.6 HIGH 4
ME Search{Replace Text...

END®
REMARK Initialize test procedure vari
CALCULATEindex& =0
CALCULATE testdatetime$ = dateS()+'" "'+timeS(
CALCULATE report$ = testdatetimeS+chr$(13)+chrS(10)
REMARK Test the frequency response from 10 Hz to 100 kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to "freqs".
CALCULATE freq$ = strS(freq)
SETTING fg FREQUENCY:freq$

REMARK Delay for DMM range change. ry
o

Instrument Name...
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When you select Search/Replace Instrument Name from the menu the
following dialog box appears. This dialog contains a list of the instruments
selected for this test procedure. You may select one of these instruments
and either search for the next instance of the name, or you may replace all
instances of the name in the test procedure. This Replace All function is
useful if you are replacing one instrument with another one that is functional-

ly equivalent.
SEARCH } REPLACE INSTRUMENT
Instruments:
dmm Feplace Al
fg
Search
New name: Cancel
Instruments

This list box shows the instruments selected for the current test procedure.
When you select one of the listed instruments the selected instrument name
is placed in the New name edit box and the Replace All and Search but-
tons are enabled.

B New name: edit box contains the new name for the selected instrument
if a Replace All operation is requested. This name must be a unique
valid instrument name or you will get an error message and the Replace
All operation will stop.

8  Replace All causes all instrument names, in test steps, that match the
selected instrument name to be replaced with the instrument name in
the New name edit box. The name in the New name edit box must be a
unigue valid instrument name or you will get an error message and the
Replace All operation will stop. The Search/Replace Instrument Name
dialog is closed when the replacement of instrument names completes.
The instrument name in the Instrument Selection and Instrument View is
also changed by Replace All.

m  Search selects the next step containing an instrument name matching
the name selected in the Instruments list box. The Search/Replace
Instrument Name dialog is closed when the search completes.

®m  Cancel closes the Search/Replace Instrument Name dialog

4-18 Menus



Actions Menu

The Actions Menu items appear whenever you select Actions from the Main
Menu, or when you press and hold the ALT keyboard key while pressing the
A key while in the Main Menu. Actions allows the user to create action-type
test procedure steps, which are self-defined by the items in the Actions
menu.

If Then Else...
Dimension... While Do...
Pulse Parameters... Eor Next 4
Transfer Data : Exit For Next...
File 4O -1 Callprocedure P
On Event... Exit Procedure...
On Abort... Stop Test...
Delay... Gosub...
Remark... Return...
Include » Goto...

Calculate

Select this menu item by pointing and clicking with the mouse, or by press-
ing the C keyboard key. Calculate... opens the following dialog box, allow-

ing you to define an expressionto be calculated, and to specify the variable
name where you wish the resultant calculation to be stored.

CAILCULATE

Edit Label Comment

Verisble: Expression:

NOTE

If youpress F1 while the Calculate dialog boxis open, a Help
message will appear thatlists the functions that are availablein
IPG, as wellas the types of expressions allowed. Functions and
Expressionsare also definedin Section 2, Getting Started.

m  Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.
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Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key.label allows you to add labels to a test procedure step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to a test procedure
step. Refer to the Common Dialog Boxes description (given at the begin-
ning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Variable: — Anedit box where you enter the test procedure variable
name where you wish the calculation result to be stored. The variable
data type that you enter must match the data type of the expression, or
an error message will appear listing the available Data Type Suffixes.
(Data Type Suffixes are also defined in Section 2, Getting Started.) This
edit box horizontally scrolls up to 255 characters.

m  Expression: — An edit box where you enter the expression to be calcu-
lated. This edit box horizontally scrolls up to 255 characters.

m  OK — Select this pushbutton to complete the Calculate... creation.

m  Cancel — You can select this pushbutton to cancel the Calculate....

Dimension

Select this menu item by pointing and clicking with the mouse, or by press-
ing the E keyboard key. Dimension... opens the following dialog box, allow-
ing you to define an array for storing data. A subscripted reference is used
to designate the array elements. The value of the subscript can be from 0 to
the number in the DI MENSI ONstep. If the subscript is a floating point num-
ber, it is truncated before being used as a subscript. For example:

DI MENSI ON TestValue[20]

CALCULATE TestValue([0] = 1.23
CALCULATE TestValue[4.3] = 100.2
CALCULATE TestvValueli] = 10.0

DIMENSION

Edit Label Comment

Array: I l

OK Cancel '
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Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to a test procedure step. Refer to
the Common Dialog Boxes description (givenat the beginning of this
section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to a test procedure
step. Refer to the Common Dialog Boxes description (given at the begin-
ning of this section) for the menu and informationon its use.

IPG providesthe following dialog box items for user interaction:

Array: — An edit box where you enter the array variable name and its
size in the form variable_name/size]. size is limited only by the amount of
available memory.

OK — Select this pushbutton to complete the Dimension... creation.

Cancel — Select this pushbutton to cancel the Dimension....

Pulse Parameters

Selectthis menu item by pointing and clicking with the mouse, or by press-
ing the L keyboard key. Pulse Parameters... opens the following dialog box,
allowing you to select a stored waveform, perform a selected pulse parame-
ter analysis function on it, and store the result in a variable.

Edit babel

PULSE PARAMETERS
Comment

Input Waveform Variable:

BasefTop Method

| ]

Program Variable

@® Histagram

Pulse Parameter i
O Min-Max

TOP

BASE

MID

MAX

MIN
PEAK-TO-PEAK
OVERSHOOT
UNDERSHOOT

Program Variable

L Set Crossing
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Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-

tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to a test procedure step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to a test procedure
step. Refer to the Common Dialog Boxes description (given at the begin-
ning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction.

Input Waveform Variable: — Anedit box where you enter the variable
name of the waveform to be analyzed. This variable name must be the
same as the variable name that was assigned to the Instrument Front
Panel measurement control in the test procedure step that acquired the
waveform, or a variable with an ADIF 1.00 waveform file assigned (using
the File to Variable... menu item of the Transfer Data Menu) to it.

Pulse Parameter/Program Variable: — This list box provides a listing of
all available pulse parameter analysis functions with their user-assigned
Program Variable: names. These assigned variable names appear in
the list as they are assigned. If you need definitions for the listed func-
tions, refer to the ANS//IEEE Std 181-1977, IEEE Standard on Pulse
Measurementand Analysis by Objective Techniques.

Program Variable: — Anedit box where you enter the variable name to
be assigned to the result of the analysis performed by the selected
pulse parameter function. To assign the variable name to the Pulse
Parameter function result, highlight the Pulse Parameter function name,
enter the variable in this edit box, and select the Add pushbutton.

Add — Select this pushbutton to complete the assignment of a Pro-
gram Variable: to a highlighted Pulse Parameter. After you select Add,
the variable name appears in the Program Variable list.

Delete — Select this pushbutton to delete a currently assigned Pro-
gram Variable: for a highlighted Pulse Parameter.

Change — Select this pushbutton to complete a change made to a
previously established Program Variable:. To change a Program Vari-
able, highlight it (the variable name will appear in the Program Variable:
edit box) edit it with the keyboard, then select Change.
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®  Base/Top Method — The group name for the Histogram and Min-Max
radiobuttons. When IPG analyzes an acquired waveform, the method
used to establish the value of the Top and Base is determined by which
of these buttons has been selected. The following definitions for Histo-
gram and Min-Max explain the two methods.

m  Histogram — This radiobutton selects a distribution-densitymethod
of establishing a single point value for each waveform point. This
method sets each waveform point to the value where the sample
values occurred most frequently. In this method, the waveform's
lowest point value is the Base, and its highest point value is the Top.

m  Min-Max — This radiobutton selects a method where two values
(Minimum and Maximum) are established for each waveform point.
A minimum and maximum are established from the first set of sam-
ple points, then each subsequent set of sample points is evaluated
to establish the minimum and maximum value for that set. These
values are used to update the previously established minimum and
maximum. This sequence continues until the entire waveform has
been evaluated, at which time the minimum value becomes the
Base and the maximum value becomes the Top.

B Set Crossing — A pushbuttonthat opens the following dialog box,
allowing you to select the crossing levels, starting cycle, and leading
edge (positive or negative) on a waveformthat is to be analyzed.

Edit

1
Crossing levels Starting Cycle: I

]

Leading Edge

®Percent of Base/Top
 Absolute Amplitude

Distal @® positive
Mesial O Negative

I oK —l [Cancel J

®  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

®m  Crossing Levels — The group name for the Percent of Base/Top
and Absolute Amplitude radiobuttons, and the associated Distal,
Mesial, and Proximal edit boxes. The radiobuttons select how
crossing levels are established and the edit boxes allow you to set
the crossing level values.

m  Percent of Base/Top — This radiobutton selects a crossing
level mode establishing crossing levels as a percentage of the
waveforms Top and Base values.

®  Absolute Amplitude — This radiobutton selects a crossing level
mode establishing crossing levels as absolute values.

m  Distal — Anedit box where you enter the Distal crossing loca-
tion as a percentage of Top and Base values (for Percent of
Base/Top mode) or the absolute value (for Absolute Amplitude
mode).

8 Mesial — Anedit box where you enter the Mesial crossing
location as a percentage of Top and Base values (for Percent of
Base/Top mode) or the absolute value (for Absolute Amplitude
mode).

®  Proximal — Anedit box where you enter the Proximal crossing
location as a percentage of Top and Base values (for Percent of
Base/Top mode) or the absolute value (for Absolute Amplitude
mode).

®m  Starting Cycle: — An edit box where you enter an integer specify-
ing which waveform cycle you want the pulse analysisto start on
(for example, enter 1 for the first cycle, 2 for the second cycle, etc.).

® | eading Edge — The group name for the Positive and Negative
radiobuttons. These radiobuttons select the whether the start of the
pulse analysis will be on the positive-going or negative-going edge
of the waveform.

m  OK — Select this pushbutton to complete the Set Crossing cre-
ation.

Cancel — Select this pushbutton to cancel the Set Crossing.

B OK — Select this pushbutton to complete the Pulse Parameters...
creation.

®  Cancel — Select this pushbutton to cancel the Pulse Parameters....
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Transfer Data

Select this menu item by pointing and clicking with the mouse, or by press-
ing the T keyboard key. Transfer Data... opens the following menu list,
allowing you to select a source and destination for data transfers.

Yariable to File...
File to Variable...

Variable to Instrument.-.
Instrument to Variable...
Instrument to File...
File to Instrument...

®m  Variable to File... — Select this menu item by pointing and clicking with
the mouse, or by pressing the V keyboard key. Variable to File... opens
the following dialog box, allowing you to select the desired source and
destination of a transfer. (If you enter LPT1. for the File Name:, the
contents of the variable are sent to the printer.)

TRANSFER VARIARLE TO FILE
Edit Label <Comment

File Name: Variable:
[ DAT] I |
clipg

[-]
[library]

OK Cancel |

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

®  Label — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

m  File Name: — An edit box where enter the file name.
B Variable: — An edit box where you enter the variable name.

®  Adisk drive/directory list box (identified with a directory path above
the box) containing file names that you can select as the destination,
or disk drives and/or directories where other file names can be
found for selection.

8 OK — Select this pushbutton to complete the Variable to File...
creation.

B Cancel — Select this pushbutton to cancel the Variable to File....

NOTE

The format of data files associated with data transfers to and from
files follows rules similar to BASIC language READs and WRITES.

On transfers to \WARIEE  or from (READ) a file, the file stays open.
Under this condition any transfer to a file \WRIEE  is appended to
the end of the file, and any transfer from a file (READ) starts at the
next character following the end of the previously read data.

The system cannot reposition a file when transferring data to and
fromit. In other words, you cannot transfer to a file and then transfer
the same data from the file to a test, since thereis no way to rewind
the file. Once a file is opened, itremains open until test execution
stops.

File to Variable... — Select this menu item by pointing and clicking with
the mouse, or by pressing the F keyboard key. File to Variable... opens
the following dialog box, allowing you to select the desired source and
destination for a transfer.

TRANSFER FILE TO VvARIABLE
Edit Label <Comment

File Name: Variable:

[FDAT L ]
clipg
[-]
[library]
[-a-]
[-c]
[-d-]
[-e-]

l 0K Cancel
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Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

B Label — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressingand holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  File Name: — An edit box where you enter the file name. (This
should be an ASCII text file.)

Variable: — An edit box where you enter the variable name. If
Variable: is a string, the text from the file specified in File Name:
(fromthe currentlocation in the file to the next CRLF) is placed into
the string variable, and the current location in the file is updated. If
Variable: is a number, a string of characters up to a CRLF is read
into the variable and an attempt is made to convert them into a
number. (The type of conversion depends on the type of number
specified, either integer or floating point.)

A disk drive/directory list box (identified with a directory path above
the box) containing file names that you can select as the source, or
disk drives and/or directories where other file names can be found
for selection.

OK — Select this pushbutton to complete the File to Variable...
creation.

m  Cancel — Select this pushbuttonto cancel the File to Variable....
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NOTE

The format of data files associated with data transfers to and from
files follows rules similar to BASIC language READS and WWRIES

On transfers to \\NAIEE  or from (READ) a file, the file stays open.

Under this condition any transfer to a file \\NRIEE  is appended to
the end of the file, and any transfer from a file (READ) starts at the
next character following the end of the previously read data.

The system cannot reposition a file when transferringdata to and
fromit, In other words, you cannot transfer to a file and then transfer
the same data from the file to a test, since thereis no way to rewind
the file. Once a file is opened, it remains open until test execution
stops.

B Variableto Instrument... — Select this menu item by pointing and
clicking with the mouse, or by pressing the A keyboard key. Variable to
Instrument... opens the following dialog box, allowing you to select the
desired source and destination for a transfer.

TRANSFER YARIABGLE TO INSTRUMENT

Edit Label Comment
TMS Name Driver Port Address
Variable: | I | oK l | Cancel |

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

m |abel — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

m  Alist box from which you select the instrument you want for the
destination (by pointing and clicking with the mouse). The list shows
all the instruments currently loaded into IPG.

Variable: — Anedit box where you enter the variable name. If the
variable type is numeric, it is converted into a string and then sent to
the instrument without any modification (other than what is required
for the particular bus communication protocol).

m  OK — Selectthis pushbutton to complete the Variable to Instru-
ment... creation.

m  Cancel — Selectthis pushbutton to cancel the Variable to Instru-
ment....

Instrument to Variable — Select this menu item by pointing and click-
ing with the mouse, or by pressing the | keyboard key. Instrument to
Variable... opens the following dialog box, allowing you to select the
desired source and destination for a transfer.

TRANSFER INSTRUMENT TO VARIABLE
Edit Label Comment

TMS Name Driver Port Address

Variable: | I I 0K4] Iﬁﬂncel—l

Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

m  Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

®  Alist box from which you select the instrument you want for the
source (by pointing and clicking with the mouse). The list shows all
the instruments currently loaded into IPG.

B Variable: — Anedit box where you enter the variable name. A string
of data is read from the instrument into the variable without any
modification (other than what is required by the particular bus com-
munication protocol). If the variable type is numeric, the data is
converted into either an integer or a floating point number.

B OK — Select this pushbutton to complete the Instrumentto Vari-
able... creation.

B Cancel — Select this pushbutton to cancel the Instrument to Vari-
able....

Instrument to File... — Select this menu item by pointing and clicking
with the mouse, or by pressing the N keyboard key. Instrument to
File... opens the following dialog box, allowing you to select the desired
source and destination for a transfer. (If you enter LPT7 for the File
Name:, the input is sent to the printer.)

TRANSFER INSTRUMENT TO FILE

Edit Label CGomment
TMS Name Driver Port Address
File Name: I..1 + oK -
* DAT ‘ [library] m
- [-a]
chipg el
[-d-]
el *

®  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

B | abel — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

4-30

Menus




TRANSFER FILE TO INSTRUMENT

IPG provides the following dialog box items for user interaction:

A list box from which you select the instrument you want for the
source (by pointing and clicking with the mouse). The list shows all
the instruments currently loaded into IPG.

File Name: — Anedit box where you enter the file name. The entire
data transmission from the instrument is placed into the file without
modification or translation.

A disk drive/directory list box (identifiedwith a directory path to the
left of the box) containing file names that you can select as the
destination, or disk drives and/or directories where other file names
can be found for selection.

OK — Select this pushbuttonto complete the Instrument to File...
creation.

Cancel — Select this pushbutton to cancel the Instrument to File....

NOTE

On transfers ta(VR TB or from( RFEAD  a file, the fileis read or
written from the beginning on each transfer, andis opened and
closedon each transfer. If the file already exists, it willbe overwrit-
ten.

File to Instrument... — Select this menu item by pointing and clicking
with the mouse, or by pressing the | keyboard key. File to Instrument...
opens the following dialog box, allowing you to select the desired
source and destination for a transfer.

Edit Label <Comment
TMS Name Driver Port Address
File Name: [} +*
Erram— Lo ] Lol
[-a-]
cihipg [c-]
[-d-]
[e-] [

Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.
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Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

A list box from which you select the instrument you want for the
destination (by pointing and clicking with the mouse). The list shows
all the instruments currently loaded into IPG.

File Name: — Anedit box where you enter the file name. The entire
contents of the file are sent to the instrument without modification
(other than what is required by the particular bus communication
protocol).

A disk drive/directory list box (identified with a directory path to the
left of the box) containing file names that can be selected as the
source, or disk drives and/or directories where other file names can
be found for selection.

OK — Select this pushbutton to complete the File to Instrument...
creation.

Cancel — Select this pushbutton to cancel the File to Instrument....

NOTE

On transfers to VIR TE) or from (READ) a file, the file is read or
written from the beginning on each transfer, andis opened and
closed on each transfer.
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File /O

Select this item pointing to or clicking with the mouse or by pressing the L
keyboard key. File 1/O opens a the following menu list, allowing you to
select the step to be generated.

File 1fO»  Open ASCII Log File...

Open CSV Log File...
Open Sequential File...
Print ASCIl Log File...
Print CSY Log File...
Print Sequential File...
Input...

Close File...

Delete File...

Rewind File...

Files are identified by a numeric value. The value is associated with a DOS
file by one of the OPEN steps. Any expression that evaluates to a positive
non-zero value can be used to identify a file.

Open ASCII Log File, CSV Log File and Sequential File — The three
file types use the same dialog boxes for opening the file.

File Open

Edit Label Comment

File name: |"™{

File ID: | |
~Mode " File attributes
O Append to existing O Read only

O Write only
@ Read } Write

O Erase existing

@ Create new

(2 Open existing

OK Cancel
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File name — this edit box is for a string expression, that represents the
name and path of the file. If no path is specified the current directory is
used.

File ID — Anedit control where a floating point expression is entered.
The value of the expression is the ID of the file. The ID is used in the
PRINT, INPUT and CLOSE steps that deal with the file.

Mode — The radiobuttons in this group deal with how the file is opened
and how any existing file with the same name is treated. Only one of the
radiobuttons in this group may be selected at one time.

m  Append to existing — If this button is selected the OPEN step
expects the file to already exist. If it does not exist an error is dis-
played and execution terminated. Once the file is opened it is posi-
tioned at the end. A EOF() check on the file would return true, while
writing to the file will add the information at the end of the file.

m  Erase existing — If this button is selected the OPEN step expects
the file to already exist. If it does not exist an error is displayed and
execution is terminated. If the file does exist its contents are deleted.
Care must be take using this option since the previous contents of
the file will be lost for ever when the OPEN step is executed.

m  Create New — If this button is selected the OPEN step will create
an empty file. If the file already exists an error is displayed and
execution is terminated.

m  Open existing — If this button is selected the OPEN step expects
the file to already exist. If it does not exist an error is displayed and
execution is terminated. The file marker is positioned at its begin-
ning. The first INPUT from the file will return the first record in the
file. While a write may write over data that was already in the file,
Care must be take with this option because any existing data may
be lost if the file is written to.

File Attributes — The radiobuttons in this group specify how the file will
be accessed in this test procedure. Only one of the radiobuttons in this
group may be selected at one time.

m  Read Only — If this button is selected the file will be opened only
for reading with the INPUT step. Attempts to write to a file opened in
this manner will result in an error.

m  Write Only — If this button is selected the file will be opened only
for writing to with the PRINT step. Attempts to read from the file will
resultin an error.

m  Read/Write — If this button is selected the file will be opened for
use with both the INPUT and PRINT steps.

Ok — Select this pushbutton to complete the Open dialog.

Cancel — Select this pushbutton to cancel the Open dialog.
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Print ASCII Log File & Print CSV Log File — Both ASCll and CSV log
files use the same dialog for building their steps.

Print to Log File
Edit Label Comment

File ID:

High Limit:

Nominal
Value:

Lower Limit;

Actual Value:

Comment:

oK | Cancell

8 File ID — thisis the only required entry and is a numeric expression.
The value of the File ID field is used to identify the file the log entry is to
be written to. The Open step is used to associate the file ID with a DOS
file name.

®  High Limit — this is a numeric expression and is an optional field. When
evaluated at execution its value is the upper limit for passing values.

®  Nominal Value — thisis a numeric expression and is an optional field. It
is the expected value for this log entry.

®  [ower Limit — this is a numeric expression and is an optional field. It is
the lowest value that will result in a PASS on the log step.

m  Actual Value — this is a numeric expression and is an optional field. It is
the value that will be used to make the PASS/LOW/HIGH determination.

m Comment — thisis a string expression. If present its value is used as
the comment for the log file entry.

8 Ok — Select this pushbutton to complete the Open dialog.

@ Cancel — Select this pushbutton to cancel the Open dialog.
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Print —The print step is used to write data into a sequential file.

PRINT

Edit Label Comment

File ID: || |

Print Iist:| J

Ok Cancel

®  File ID — is a numeric expression, used as the file ID. When the step is
executed the ID must match the ID of a currently opened file.

®  Print List — the printlist is a list of one or more expression separated by
commas or semicolon. The end of the list may also have a comma or
semicolon. The expression may be either numeric or string expression.
Waveform variables are not support by the print step.

The expressions in the print list are evaluated starting at the left most,
converted to ASCII text strings and written to the file whose ID is in File
ID. When a comma is encountered in the print list a tab character (ASCII
code 9) is written out to the file. Nothing is written out to the file when a
semicolon is encountered. If the print list ends with neither a comma nor
a semicolon a carriage return, line feed sequence is written to the file to
mark the end of the record.

m Ok — Select this pushbutton to complete the Open dialog.

B Cancel — Selectthis pushbutton to cancel the Open dialog.

Input — The Input step is used to read data from a sequential file. Each
time an input step is executed a single record is read, and one or more
variables step to the read values. A record in a sequential file is delimited by
a carriage return line feed pair.
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Edit label Comment

File ID:

[ |
Variable List

| |

0OK Cancel

8 File ID —is a numeric expression, used as the file ID. When the step is
executed the ID must match the ID of a currently opened file.

m Variablelist — is alist of one or more variables, separated by commas.
The variables maybe integers, floats, or strings. Waveform variables are
not allowed in an input step. The variable may also be a referenceto an
array such as:

al[5] or x$[i+4]
® Ok — Selectthis pushbutton to complete the Open dialog.
®  Cancel — Select this pushbutton to cancel the Open dialog.

When the Input step is executed a record is read from the file and values
are assigned to the variables in the input list start from the left. If there are
more variables in the list then data in the record and error message is gener-
ated and execution is stopped. While if there is unused data after the last
variable has been assigned a value it is ignored. Data left over from one
Input step is not read by the next input.

The data is broken into pieces to be assigned to variables by comma's or
tabs (these are the field delimiters.) Use a comma or tab in datato be read
into a string variable. Surround the data with semicolons. The following
examples show the data file record, variable list and the final values of the
variables.

Data file: 123,hell o out there, 0.3e5
Variable list: i&,s8$, x#
Values after input:

i& is 123
s$ is "hell o out there"
X# is 0.3E5

Data file: »123,hel l 0", 3.141

Variable List:  s$,pi#

TekTMS Interactive Procedure Generator User Manual 4-37



Values after input:
s$ is 7123, hello”
pi# s 3.141

If the variable type and the type of data in the file are not compatible an error
message is generated and execution terminated.

Rewind — The Rewind step is used to reposition a file to its starting point.
After a Rewind step the next Input will read the first record of the file.

REWIND

Edit Label Comment

File ID:

[ I

0K Cancel

m  File ID — is a numeric expression. The value of the expression is the ID
of the file to be rewound. The file must be open when the command is
executed.

m Ok — Select this pushbutton to complete the Open dialog.

B Cancel — Select this pushbutton to cancel the Open dialog

Delete — The Delete step is used to delete afile. It is equivalentto the
DOS DEL command. Care must be used when using this test since the
informationin a deleted file may not be recoverable. No error message is
generated if the file to be deleted does not exist.

Delete File

Edit Label Comment

File name:

oK Cancel
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B File Name — is a string expression. The value of the string expression is
the name of the file to be deleted. Iif no path or drive is specified the
current directory is assumed.

m Ok — Select this pushbutton to complete the Open dialog.

®  Cancel — Select this pushbutton to cancel the Open dialog.

Close — Select this menu item by selecting Close in the File 1/O sub
menu. The Close step is used when a file will no longer be used by the test
program. Until the Close is executed the file will be unavailable to other
programs.

CLOSE
Edit Label Comment

File ID: ||

Ok Cancel

8  File ID — An edit control where a floating point expression is entered.
The value of the expression is the ID of the file. The ID was associated
with a file by an OPEN step.

m Ok — Select this pushbutton to complete the Open dialog.

m  Cancel — Select this pushbutton to cancel the Open dialog.
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On Event

Select this menu item by pointing and clicking with the mouse, or by press-
ing the V keyboard key. On Event... opens the following dialog box, allowing
you to select an event handler (test procedure file name) to which program
control is transferred whenever a selected event occurs. Checking for events
is done after each test procedure step.

ON EVENT

Edit Label cComment

Test Procedure: Event:

! 1 Do
c:\ipg O Timeout

:f]:t.urg [JvXI Event
[library]

fibr [ cancer |
E:‘;:]] @& Enable

[-e] ) Disable

Parameters:

®  Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key, Edit allows you to edit the dialog box items. Refer to the Edit Menu

description (previously given in this section) for the menu and informa-
tion on its use.

® [ abel — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Test Procedure: — An edit box where you enter the name of atest
procedure file to which program control will be transferred when the
event specified by this step occurs. This file name can be a new name
for a procedure that is to be created later, or a name from the list box of
test procedure file names. If you use a file from the list box, you can
enter the name from the keyboard, or select it from the list box by point-
ing and clicking the mouse.

m  Adisk drive:\directory\file list box (identified with a disk drive:\directory
path above the box) containing a list of the available test procedure files
to which you can transfer program control when specified events occur.
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8  Parameters: — An edit box where you enter the required parameters
(variable names) that must be passed to the Test Procedure: file. You
must enter these parameters in the order required by the procedure,
and you must separate multiple parameters with commas. If the Test
Procedure: file has already been created, select its name from the list
box and then select the About pushbuttonto list its required parame-
ters.

NOTE

Only variables can be passed as parameters; passing constants
will cause an error.

m  Event: — The group name for the SRQ, Timeout, and VXI Event check
boxes. Select these check boxes to cause program execution to transfer
to a selected Test Procedure: when the event occurs.

®  SRQ —When selected, SRQ causes program execution to transfer
whenever an [EEE 488 (GPIB) SRQ event occurs.

8 Timeout —When selected, Timeout causes program executionto
transfer whenever a program timeout event occurs.

®  Enable — Selecting this radiobutton reverses the action of the following
Disable radiobutton.

m  Disable — Selecting this radiobutton will temporarily disable the inter-
rupt handler selected, but does not delete it.

B About — If you select this pushbutton, the following dialog box appears
and lists any comments attached to the selected Test Procedure:, as
well as the Parameters: necessary for that procedure. (You should
attach appropriate comments listing the parameters for the test proce-
dure to the PROCEDURE step.)

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.
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ABOUT PROCEDURE

Edit

Commeni

Parameters:

IPG provides the following dialog box items for user interaction:

®  Comment — This box shows any comments that have been added
to the selected Test Procedure:.

®  Parameters: — This box shows the parameters necessary for
running the selected Test Procedure:.

B Done — Select this pushbutton to close the About Procedure
dialog box and return to the On Event dialog box.

8 OK — Select this pushbutton to complete the On Event... creation.

®  Cancel — Select this pushbutton to cancel the On Event....

On Abort

Select this menu item by pointing and clicking with the mouse, or by press-
ing the B keyboard key. On Abort... opens the following dialog box, allowing
you to select an interrupt handler (test procedure file name) that program
control transfers to whenever an ABORT event occurs. An ABORT event
occurs when you press the CTRL and C keyboard keys simultaneously, or
when you select Abort in a display step. Checking for an ABORT is done
after each test procedure step.

ON ABORT

Edit Label Comment

Test Procedure:

[ |
c\ipg

o5t prg
[--1

[library] Cancel
i
=:5:]] @® Enable
[-el +] O Disable
Parameters:
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m  Edit — Selectthis menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressingthe E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

® | abel — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and informationon its use.

IPG provides the following dialog box items for user interaction:

® Test Procedure: — Anedit box where you enter the name of a test
procedure file to which program control will be transferred when an
ABORT occurs. This file name can be a new name for a procedure that
is to be created later, or a name from the list box of test procedure file
names. If you use a file from the list box, you can be enter the name with
the keyboard, or select it from the list box by pointing and clicking the
mouse.

®  Adisk drive:\directory\file list box (identified with a disk drive:\directory
path above the box) containing a list of the available test procedure files
to which you can transfer program control when an abort occurs.

m  Parameters: — An edit box where you enter the required parameters
(variablenames) that must be passed to the Test Procedure: file. You
must enter these parametersin the order required by the procedure,
and you must separate multiple parameters with commas. If the Test
Procedure: file has already been created, select its name from the list
box and then select the About pushbuttonto list its required parame-
ters.

NOTE

Only variables can be passedas parameters; passing constants
will cause an error.

®  Enable — Selecting this radiobutton reverses the action of the following
Disable radiobutton.

m  Disable — Selecting this radiobutton will disable the interrupt handler
selected, but does not delete it.
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m  About — If you select this pushbutton, the following dialog box appears
and lists any comments attached to the selected Test Procedure:, as
well as the Parameters: necessary for that procedure.

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

ABOUT PROCEDURE

Edit

Comment

Parameters:

[ 1

IPG provides the following dialog box items for user interaction:

m  Comment — This box shows any comments that have been added
to the selected Test Procedure:

m  Parameters: — This box shows the parameters necessary for
running the selected Test Procedure:.

m  Done — Select this pushbutton to close the About dialog box and
returnto the On Abort dialog box.

B OK — Selectthis pushbutton to complete the On Abort... creation.

m  Cancel — You can select this pushbutton to cancel the On Abort....

Delay

Select this menu item by pointing and clicking with the mouse, or by press-
ing the D keyboard key. Delay... opens the following dialog box, allowing
you to enter a delay period into a test procedure.

DELAY

Edit Label Comment

| J Milliseconds:

I 0K Cancel
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8  Edit — Selectthis menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

m  |abel — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key.label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the CommonDialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Milliseconds: — An edit box where you enter a value representing the
desired procedure delay in milliseconds.

m  OK — Select this pushbutton to complete the Delay... creation.

®  Cancel — Select this pushbutton to cancel the Delay....

Remark

Select this menu item by pointing and clicking with the mouse, or by press-
ing the M keyboard key. Remark... opens the following dialog box, allowing
you to enter remark text to a test procedure step.

NOTE

You can view allremarksin a testprocedure (without displaying
other procedure steps), by selecting Options from the Main Menu
bar, then selecting Remarks Only.

REMARK

Edit
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Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-

tion on its use.

IPG provides the following dialog box items for user interaction:

An untitled edit box where you enter the remark text to be displayed in
the test procedure outline. (The remark text is played above the step in
which you enter it.)

If the remark text on the display exceeds 75 characters, IPG replaces the
last three characters (of the 75) and the remaining text with an ellipsis

(. ..) toindicate that the remark is longer than one line. In order for you
to read the entire remark, you must double-click on the REMARK step to
open the dialog box, or print the full procedure by selecting the Full
radiobutton from the Print dialog box under the File Menu.

OK — Select this pushbutton to complete the Remark... creation.

Cancel — Select this pushbutton to cancel the Remark...

Include

Select this menu item by pointing and clicking with the mouse, or by press-
ing the N keyboard key. Include opens the following menu list allowing you
to enter programming constructs or procedures that are not suited to IPG
capabilities. Data entered with an INCLUDE step will be converted with the
test program into the C programming language (using the Translate Menu).
IPG ignores text or file names entered with Include during normal test
execution.

Text... — Select this menu item by pointing and clicking with the mouse,
or by pressing the T keyboard key. Text... causes the following dialog
box to appear, allowing you to enter text that will be used when translat-
ing the test procedure to the C programming language.
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Text:

An include step lets you add C specific code to your test procedure and

now you only maintain one copy of the test. You do not have to modify
the translated C code.

IPG provides the following dialog box items for user interaction:
m  Text: — Anedit box where you enter the desired text.

OK — Select this pushbutton to complete the Text... creation.
B Cancel — Selectthis pushbutton to cancel the Text....

File... — Select this menu item by pointing and clicking with the mouse,
or by pressing the F keyboard key. File... causes the following dialog
box to appear, allowing you to enter a file name that will be used when
translating the test procedure to the C programming language. AC
#Include filename step will be generated in the C code.

Edit Label Comment

Filename:

[ |
clipg

[-1

[library]

|-l

[-c]

[-d-]

-e-]

[-f] Cancel

i

®  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.

Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.
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®  [abel — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

®#  Filename: — Anedit box where you enter the desired file name. You
can enter the file name using the keyboard keys, or you can point
and click with the mouse on a file name in the following list box.

m  Adisk drive:\directory\file list box (identified with a disk drive:\direc-
tory path above the box) containing a list of the available test proce-
dure files to which you can transfer program control when an abort
occurs.

B OK — Selectthis pushbutton to complete the File... creation.

®  Cancel — Select this pushbutton to cancel the File....

If Then Else

Select this menu item by pointing and clicking with the mouse, or by press-
ing the | keyboard key. If Then Else... opens the following dialog box,
allowing you to create an IF-THEN-ELSE comparison and flow control test
procedure step.

An IF-THEN-ELSE construct has a typical form of:
| F <expression>THEN <statement> ELSE <statenent> END- | F
If Then Else... creates a test procedure step of:

| F <expression>THEN
ELSE
END- | F

The user must enter the <statement> steps.

I_E_dit Label Comment |

Expression: J
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m  Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

B | abel — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Expression: — An edit box where you enter the comparison expression,
which must evaluate to zero (false) or non-zero (true). The edit box will
horizontally scroll up to 255 characters.

m  OK — Select this pushbutton to complete the If Then Else... creation.

Cancel — Select this pushbutton to cancel the If Then Else....

While Do

Select this menu item by pointing and clicking with the mouse, or by press-
ing the W keyboard key. While Do... opens the following dialog box, allow-
ing you to enter a WHILE-DO construct into a test procedure step.

A WHILE-DO construct has atypical form of:

VWH LE <expression> DO
<st at ement >
END- VH LE

The action of this dialog box creates a test procedure step of:

VWH LE <expressi on> DO
END- VH LE

The user must enter the <statement> step.

WHILE DO END_WHILE

Edit Label Comment

Expression: r
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B Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Expression: — Anedit box where you enter the comparison expression
that must evaluate to zero (false) or non-zero (true). The edit box will
horizontally scroll up to 255 characters.

m  OK — Select this pushbutton to complete the While Do... creation.

m  Cancel — Select this pushbutton to cancel the While Do....

For Next

Select this menu item by pointing and clicking with the mouse, or by press-
ing the F keyboard key. For Next... opens the following menu list, allowing
you to select the type of incrementing sequence to be used when creating a
program looping test procedure step.

Log...
1 2 5 ..
User defined.-

Linear... — Select this menu item by pointing and clicking with the
mouse, or by pressing the L keyboard key. Linear... opens the following
dialog box, allowing you to set the loop parameters for a linear incre-
menting sequence.

A FOR-NEXT linear construct has a typical form of:

FOR <variable> = <start> TO <end> <SIZE|STEP>
<increment/steps> <increment type>

<statement>
NEXT
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When you select a linear loop type and enter an increment size, Linear...
creates a test procedure step of:

FOR <variable> = <start> TO <end> SIZE <increment>
LI NEAR
NEXT

The user must enter the < statement> step. If you change the method
of incrementing, the test procedure step changes accordingly. For
example, if you change the method of incrementing to a number of
steps, the word SI ZE changesto STEPS.

Edit Label Comment

Start Value: End Value:

I | L

Number of Steps: Increment Size:

| | |

Variable:

B Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

®  Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key, Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

B Comment — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

Start Value: — Anedit box where you enter the starting value of the
FOR-NEXT loop.

8 End Value: — Anedit box where you enter the ending value of the
FOR-NEXT loop.

®  Number of Steps: — An edit box where you enter the number of
steps the FOR-NEXT construct will execute. If you make an entry in
this box, Increment Size: will be displayed in gray.
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m  Increment Size: — Anedit box where you enter the size of the loop
increment. If you make an entry in this box, Number of Steps: is
displayed in gray.

m  Variable: — Anedit box where you enter the FOR-NEXT variable
name.

m  OK — Select this pushbutton to complete the Linear... creation.
m  Cancel — Select this pushbutton to cancel the Linear....

m Log... — Select this menu item by pointing and clicking with the mouse,
or by pressing the O keyboard key. Log... opens the following dialog
box, allowing you to set the FOR-NEXT construct parameters for a loop
having a logarithmic incrementing sequence.

A FOR-NEXT log construct has a typical form of:

FOR <var> = <start> TO <end> STEP <steps>
<increment type>

<statement>

NEXT

When you select a logarithmic loop type and set the number of steps,
Log... creates a test procedure step of:

FOR <variable> = <start> TO <end> STEP <steps> LOG
NEXT

The user must enter the < statement> step.

Edit Label Comment

Start Value: End Value:

Il | |

Number of Steps: Increment Size:

I ] 1

Variable:

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

m  Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.
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m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe C key. Comment allows you to add commentsto this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG providesthe following dialog box items for user interaction:

m  Start Value: — Anedit box where you enter the starting value of the
FOR-NEXT loop.

®  End Value: — An edit box where you enter the ending value of the
FOR-NEXT loop.

®  Number of Steps: — An edit box where you enter the number of
steps the FOR-NEXT construct will execute.

NOTE

IPG will calculate the appropriate logarithmic step increments for
executing the FOR-NEXT construct.

m  Variable: — An edit box where you enter the FOR-NEXT variable
name.

&8 OK — Select this pushbuttonto complete the Log... creation.
m  Cancel — Select this pushbuttonto cancel the Log....

B 1_2 5... — You can select this command by pointing and clicking with
the mouse, or by pressing the 1 keyboard key. 1_2_5... opens the
following dialog box allowing you to set the FOR-NEXT construct param-
eters for a loop having a 1_2_5 incrementing sequence.

A FOR-NEXT 1_2_5 construct has atypical form of:

FOR <variable> = <start> TO <end> <increment type>
<statement>
NEXT

and creates atest procedure step of:

FOR <variable> = <start> TO <end> 1_2_5
NEXT

The user must enter the <statement> step.
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Edit Label Comment

Start Value: End Value:
Number of Steps: Increment Size:
[ | |

Variable:

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

®m  Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Start Value: — Anedit box where you enter the starting value for the
FOR-NEXT loop.

m  End Value: — Anedit box where you enter the ending value for the
FOR-NEXT loop.

NOTE

IPG calculates the appropriate loop step values.

m  Variable: — An edit box where you enter the FOR-NEXT variable
name.

m  OK — Select this pushbutton to complete the 1_2_5... creation.

& Cancel — Select this pushbutton to cancel 1_2_5....
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User Defined... — Select this menu item by pointing and clicking with
the mouse, or by pressing the U keyboard key. User Defined... opens
the following dialog box, allowing you to set the FOR-NEXT construct
parameters for a loop having a user-defined incrementing sequence.
This allows you to use a special application of the FOR-NEXT construct
to build a list whose values are stored in user-defined positions within
the list. For descriptive purposes, this application is simply defined as:

For Position
Variable[Position] = Val ue
Next

where Val ue is accessible only within the FOR-NEXT loop, and only at
each iteration.

When you select a user-defined loop type, User Defined... creates a test
procedure step of:

FOR <variable> USER DEFI NED <value> <value> ...
NEXT

FOR NEXT USER DEFINED
Edit Label Comment

Value: Defined Values:

[ ]

Pogition:

[ ]

Variable:

L

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the EditMenu description (previously given in this section)
for the menu and information on its use.

B | abel — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and informationon its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

Value: — An edit box where you enter the value to be stored in the
lists Vari abl e [ Position] element. Value: can be constants,
variables, or expressions, but must be numeric.

Position: — Anedit box where you enter the index value of the loop
position.

Variable: — Anedit box where you enter the FOR-NEXT variable
name.

Defined Values: — Thislist box shows the Value: in the Position:
order specified when you selectthe Add pushbutton.

Add — Select this pushbutton to complete the addition of a new
Position: and its Value:.

Change — Select this pushbutton to implement any changes to
Position: or Value: that you have made by editing with the key-
board.

Delete — Select this pushbutton to delete any highlighted Value:
from the Defined Values: list.

OK — Select this pushbutton to complete the User Defined...
creation.

Cancel — Select this pushbutton to cancel the User Defined....

Exit For Next

Select this menu item by pointing and clicking with the mouse, or by press-
ing the R keyboard key. Exit For Next... allows you to create an EXIT step
within a FOR-NEXT test procedure loop, so that program control can be
transferred from the FOR-NEXT loop before normal loop completion. Exit
For Next... also opens the following dialog box, allowing you to add a label
or comment to the EXI T step.

m

Label Comment

I I Cancel

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.
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®  comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:
®  OK — Selectthis pushbutton to complete the Exit For Next creation.

®  Cancel — Select this pushbutton to cancel the Exit For Next.

Call Procedure

Select this menu item by pointing and clicking with the mouse, or by press-
ing the P keyboard key. Call Procedure opens the following menu list,
allowing you to create a test program step that transfers program control to
another test procedure.

TekTMS Procedure._..

External Procedure...

When calling other procedures into your testprocedure, make
certain thatany instrumentdriver (./SD) files that are usedby the
other procedure are alreadyloadedby the Main Procedure.

B TekTMSProcedure... — Select this menu item by pointing and clicking
with the mouse, or by pressing the P keyboard key. TekTMS Proce-
dure... opens the following dialog box, allowing you to select a TekTMS
test procedure to which program control will be transferred.
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CALL TekTMS PROCEDURE
Edit Label Comment

Test Procedure:
[
cAhipg

test prg

L]
[library]

Parameters:

Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

Test Procedure: — An edit box where you enter the name of the
test procedure file that you want program control to be transferred
to. This name can be for a new file that has not been created, or you
can select the name from the following list box (by pointing and
clicking the mouse).

Alist box (identified with a disk drive:\directory path above the box)
containing a disk drive:\directory\file list of test procedure files to
which you can transfer program control.

Parameters: — An edit box where you enter parameters that must
be passed to the Test Procedure: file. You must enter these param-
eters in the order required by the procedure, and you must separate
multiple parameters with commas. If the procedure has already
been created, you can select its name from the list box and select
the About pushbutton to list its required parameters.
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NOTE

Only variables may be passed as parameters; constants are not
allowed.

®  About — If you select this pushbutton, the following dialog box
appears and lists any comments attached to the selected Test
Procedure:, as well as the Parameters: necessary for that proce-
dure.

NOTE

Comments attached to a procedure for viewing with About should
be attached to the PROCEDURE statement of that procedure.

ABOUT PROCEDURE

Edit

Commenl

Parameters:

®  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

8 Comment — This box shows any comments that have been
added to the selected Test Procedure:.

®  Parameters: — This box shows the parameters necessary for
running the selected Test Procedure:

B Done — Select this pushbutton to close the dialog box and
return to the On Event dialog box.

B OK — Select this pushbutton to complete the TekTMS Procedure...
creation.
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Cancel — Select this pushbutton to cancel the TekTMS Proce-
dure....

External Procedure... — Select this menu item by pointing and clicking
with the mouse, or by pressing the E key. External Procedure... opens
the following dialog box, allowing you to select an external test proce-
dure to which program control is to be transferred (after the test proce-
dure is translated into the C programming language). The Run Time
Generator (RTG) will make all name conversions from IPG variable
names to C variable names, enabling you to use your variable names in
the parameter list. The called procedure must know the data types used
by RTG when it translated the programs to C. Refer to the RTG Program-
mers Reference Manual for further information.

CALL EXTERNAL PROCEDURE
Edit Label Comment

Procedure name:

Parameters:

Cancel

Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

B Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

B Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

Procedure Name: — Anedit box where you enter the name of the
external procedure desired.

Parameters: — This box shows the parameters necessary for
running the selected Test Procedure:.
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B OK — Select this pushbutton to complete the External Procedure...
creation.

®  Cancel — Select this pushbuttonto cancel the External Proce-
dure....

Exit Procedure

Select this menu item by pointing and clicking with the mouse, or by press-
ing the X keyboard key. Exit Procedure... opens the following dialog box,
allowing you to create a test procedure step, within the current procedure,
that will exit the procedure before the end of the procedure is reached.

EXIT PROCEDURE
Label Comment

[Gancer ] |

8 |abel — Selectthis menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and informationon its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  OK — Select this pushbutton to complete the Exit Procedure... cre-
ation.

m  Cancel — Select this pushbutton to cancel the Exit Procedure....

Stop Test

Select this menu item by pointing and clicking with the mouse, or by press-
ing the S keyboard key. Stop Test... opens the following dialog box, allow-
ing you to create a test procedure step that stops the test before its end.
Once you have stopped a test procedure, you must restart it with aRun
command from the Main Menu.

Label Comment

| Cancel I
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m  Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:
m  OK — Select this pushbutton to complete the Stop Test... creation.

m Cancel — Select this pushbutton to cancel the Stop Test....

Gosub

Select this menu item by pointing and clicking with the mouse, or by press-
ing the S keyboard key. Gosub... opens the following dialog box, allowing
you to create atest step that transfers program control to a subroutine
located elsewhere in the test procedure. Program control transfers to a label
you have assigned to the test step where program flow is to be transferred.

Edit Label Comment

Label: || |

| oK | [Cancell

m  Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

m  Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

8 Label: — Anedit box where you assign the name of the test procedure
step where the subroutine starts.

B OK — Select this pushbutton to complete the Gosub... creation.

®m  Cancel — Select this pushbutton to cancel the Gosub....

Return

Select this menu item by pointing and clicking with the mouse, or by press-
ing the U keyboard key. Return... opens the following dialog box, allowing
you to create a RETURN step from a subroutine. A RETURN step is required
at the end of a subroutine to which program control was transferred with a
GOSUB. A RETURN step returns program flow control to the step immediately
following the last GOSUB.

Label Comment |

[Cancet ] |

m  Label — Selectthis menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

®  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:
B OK — Select this pushbutton to complete the Return... creation.

®  Cancel — Select this pushbutton to cancel the Return....

Goto

Select this menu item by pointing and clicking with the mouse, or by press-
ing the G keyboard key. Goto... opens the following dialog box, allowing you
to create an unconditional program flow control transfer step to some speci-
fied place (Label) in the procedure.
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Edit Label Comment

Label: || ]

I 0K I lCanceI I

Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-

tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

Label: — Anedit box where you enter the label name of the test proce-
dure step to where program control is to be transferred.

OK — Select this pushbutton to complete the Goto... creation.

Cancel — Select this pushbutton to cancel the Goto....
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Operator Menu

The following Operator Menu appears whenever you select the Oper ator
menu item from the Main Menu bar by pointing and clicking the mouse, or
by pressing and holding the ALT keyboard key while pressing the O key.
This menu allows you to create an instrument adjustment test procedure
step, atest procedure step that displays selected data, and a test procedure
step that displays a text or picture prompt for the operator.

Adjustment...
Display XYPlot...
Display Waveforms...
Display Data 4
Prompt 4

Adjustment

Select this menu item by pointing and clicking with the mouse, or by press-
ing the A keyboard key. Adjustment... opens the following dialog box,
allowing you to enter the data requiredto establish an instrument ADJUST-
MENT test procedure step. Any type of operation can be specified in an
ADJUSTMENT loop. Typically, a value is measured from an instrument and
returnedto be compared to a required value, but any other IPG construct
can be used in addition to, or in place of, a measured value. A Pass/Fail
variable is provided so that you can determine if the ADJUSTMENT com-
pleted in or out of the specified range.

An example of an ADJUSTMENT step in the test procedure outlineis as
follows:

ADJUSTMENT gaincal LON3 NOMNAL 3.6 H GH 4 PASS/FAIL
gai npf
Adj ust r2022 for nominal in the display.
MEASUREMENT DV6120 Readi ng gaincal
END- ADJUSTMENT

When IPG executes an ADJUSTMENT step, its action generates the following
sequence of loop actions:

WHI LE <expr essi on> DO <st at erent > END

The first action of the sequence assigns <expr essi on>to a temporary
variable and sets it to = TRUE. While running, the loop continues until you
select the OK pushbutton on the adjustment display. Selecting OK causes
the temporary variable to change to FALSE, terminating the ADJUSTMENT
step.

<st at enent >consists of a separately created instrument MEASUREMENT
step, which must be nested within the ADJUSTMENT construct.
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ADJUSTMENT
Edit Label Comment

Lower Limit: Nominal Value: Upper Limit:

| | L 11 |
Variable: [ |

PassfFail:

Message: li —l

®  Edit — Selectthis menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

B Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key.Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Referto
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m [ ower Limit: — Anedit box where you enter the numeric term of the
lower limit for the adjustment comparison.

m  Nominal Value: — Anedit box where you enter the numeric term of the
nominal value of the adjustment. This is an optional entry.

8 Upper Limit: — An edit box where you enter the numeric term of the
upper limit for the comparison.

m  Variable: — Anedit box where you enter the name of the test variable to
be compared.

®m  Pass/Fail: — Anedit box where you enter the name of a variable to be
assigned a Pass/Fail value of 1 (pass) or 0 (fail). (The Pass/Fail value is 1
if the final adjustment places the measured value between the limits, or
is 0 if the final measured value is outside the limits.)

B Message: — An edit box where you can enter a text message that will
be displayed for the operator during the ADJUSTMENT step.

®  OK — Select this pushbutton to complete the Adjustment... creation.

B Cancel — Select this pushbutton to cancel the Adjustment....
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When IPG runs an ADJUSTMENT step it creates a display like that shown in
the following illustration.

Low Nominai 5— High
3 Actusl:  [5 879085685 8
*>

Adjust R3 to nominal value.

This display includes representative markers (triangles and diamonds) and
numeric values for the Low limit, High limit, Nominal: value, and Actual:
value of the ADJUSTMENT step. It also provides an operator prompt mes-
sage for making the adjustment. If the instruments are on line and fully
functional, or the procedure is run in the Emulate mode, each time you
make an adjustment (or send an entry with a Read Emulate box), the repre-
sentative marker (diamond) and Actual: value for the point being measured
will change on the display. This adjust, measure, compare, and change
display sequence continues until you select the OK pushbutton on the
display.

NOTE

The first time the adjustment loop appears, thereis no Actual:
value, thus IPG assumes a Low Limit for placing the diamond
marker on the display.

Display XYPlot

Select this item by pointing and clicking with the mouse or by pressing the X
keyboard key. Display XYPlot opens the following dialog box, allowing you
to select array pairs to be displayed. With this step you can display up to ten
different array pairs on the same graphical display.
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X{Y PLOT

Edit babel Comment Options

Selected Plot Names: X-Array Name:
Y-Array Name:

y Delete

Plot Name: Array Limits ™ Change

|: ‘J Start: |
End: S ’ Set Scaling ...
OK . Cancel l |

m  Options — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the O key. Options opens the following Options menu, allowing you to
select graphics display enhancements that change the default display
when the step is run.

Colors and Styles...
Labels...

m  Grid — adds vertical and horizontal grids to the graphics display at
each major vertical and horizontal scale mark. See page 4-111 for
more information.

® Colors and Styles — This menu it allows you to select graphics
display colors and line styles. See page 4-112 for more information.

® |abels — Thismenu item allows to change the graphics display title
and the names of the X and Y Axes. See page 4-114 for more in-
formation.

B Selected Plot Names: — This list box provides a list of the plot names
that have been selected for display. To change or delete a plot name or
its associated arrays, you double click on the plot name in this list box,
make your changes if needed, and then click on the appropriate push-
button to the extreme right of this list box.

m  Plot Name — An edit box where you enter the unique name of the array
pair to be displayed. This Plot name can be any alphanumeric charac-
ters that you wish to enter. This name is an identifier and is used in the
default tittle and in the Colors and Styles to identify a specific array pair.

®  OK — Select this pushbutton to complete the Display XYPlot creation.
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& Cancel — Select this pushbutton to cancel the Display XYPlot.

m X-Array Name: — Anedit box where you enter the numeric array values
that are the points for the X axis. The array name is given as a whole
array reference, i.e., a&[], with no specific subscript.

®  Y-Array Name: — An edit box where you enter the numeric array values
that are the points for the Y axis. The array name is given as a whole
array reference, i.e., b&{], with no specific subscript.

& Array — This group gives the starting and ending array subscripts for
the Display XYPlot to use is determiningthe pointsto plot.

m  Start: — An edit box where you enter the numeric expression that is
index into the arrays of the first point to be plotted. This is an option-
al field and if not given or out of bounds of either array, the defaultis
zero (thefirst point of the array).

®  End — An edit box where you enter the numeric expressionthat is
index of the last point to be plotted. This is an optional field and if
not given or out of bounds of either array, the default is the last point
of the smaller array.

8  Add — Select this pushbutton to place the plot name listedin the Plot
Name edit box into the Selected Plot Names list.

m  Delete — Select this pushbutton to delete the plot name highlightedin
the Selected Plot Names list box.

® Change — Select this pushbutton to complete a change made to the
plot name highlighted in the Selected Plot Names list box.

m Set Scaling — A pushbutton that opens the following dialog box, allow-
ing you to select the axes' limits explicitly or let the display select the

scaling.
AXIS SCALING
Edit

CJiAutoScale Axes/

Horizontal Axis ~Vertical Axis

Max X: | | Max Y: I I

Min X: I 1 Min VY: | l
OK Cancel

m  AutoScale Axes — Select this check box to have the graphics
display automatically calculate the axes scaling so that all graphs
displayed are fully visible.
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Horizontal Axis — The group name for the X axis scaling value edit
boxes.

&8 Max X: — Anedit box where you enter the numeric expression
that is the maximum X value that will be displayed without using
scrolling.

w  Min X: — Anedit box where you enter the numeric expression
that is the minimum X value that will be displayed without using
scrolling.

Vertical Axis — Thegroup name for the Y axis scaling value edit
boxes.

m  Max Y: — An edit box where you enter the numeric expression
that is the maximum Y value that will be displayed without using
scrolling.

OK — Select this pushbutton to complete the Set Scaling specifica-
tion.

Cancel — Select this pushbutton to cancel the Set Scaling.

Display Waveforms

Select this item by pointing and clicking with the mouse or by pressing the V
keyboard key. Display Waveforms opens the following dialog box, allowing
you to select waveform variables to be displayed. With this step you can
display up to ten different waveforms on the same graphical display.

WAVEFORMS

Edit Label Comment Options
Seiected Waveforms. ~ —————
Add Set Scaling ...
Delete OK
Waveform Variable: Change Cancel

m  Options — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the O key. Options opens the following Options menu allowing you to
select waveform display enhancements that change the default display
when the step is run.
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abels...

I?olors and Styles...

®  Grid — adds vertical and horizontal grids to the waveform display at
each major vertical and horizontal scale mark. See page 4-111 for
more information.

m  Colors and Styles — This menu it allows you to select waveform
display colors and line styles. See page 4-112 for more information.

m Labels — Thismenu item allows to change the waveform display
title and the names of the X and Y Axes. See page 4-114 for more
information.

m  Selected Waveforms: — Thislist box provides a list of the waveform
variablesthat have been selected for display. To change or delete a
waveform variable, you double click on the variable name in this list box
and then click on the appropriate pushbutton to the right of this list box.

m  Waveform Variable — Anedit box where you enter the variable name of
the waveformto be displayed. This variable name must be an initialized
waveform variable.

B Add — Select this pushbutton to place the waveform variable listed in
the Waveform Variable edit box into the Selected Waveformslist.

8 Delete — Select this pushbutton to delete the waveform variable high-
lighted in the Selected Waveformslist box.

®  Change — Select this pushbutton to complete a change made to the
waveform variable highlighted in the Selected Waveforms list box.

B Set Scaling — A pushbutton that opens the following dialog box, allow-
ing you to select the axes' limits explicitly or let the display select the

scaling.
AXIS SCALING
Edit
DiAutoScale Axes:
Hg”&r&ptal ﬁ;ag —Vertical Axis

Max X: | J Max Y: I J
Minx: [ ] MinY: | ]

OK Cancel l
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m  AutoScale Axes — Select this check box to have the waveform
display automatically calculate the axes scaling so that all
waveforms displayed are fully visible.

m  Horizontal Axis — The group name for the X axis scaling value edit
boxes.

B Max X: — Anedit box where you enter the numeric expression
that is the maximum X value that will be displayed without using
scrolling.

m  Min X: — Anedit box where you enter the numeric expression
that is the minimum X value that will be displayed without using
scrolling.

m Vertical Axis — Thegroup name for the Y axis scaling value edit
boxes.

m  Max Y: — An edit box where you enter the numeric expression
that is the maximum Y value that will be displayed without using
scrolling.

m  Min Y: — Anedit box where you enter the numeric expression
that is the minimum Y value that will be displayed without using
scrolling.

m  OK — Select this pushbutton to complete the Set Scaling specifica-
tion.

m  Cancel — Select this pushbutton to cancel the Set Scaling.

m  OK — Select this pushbutton to complete the Display Waveforms
creation.

®  Cancel — Select this pushbutton to cancel the Display Waveforms.

Display Data

Select this menu item by pointing and clicking with the mouse, or by press-
ing the D keyboard key. Display Data shows the following menu list, allow-
ing you to select an item for display, and to add a user-defined caption or
message to that display.

Continue...
Remove |
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m  Wait... — Select this menu item by pointing and clicking with the mouse,
or by pressing the W keyboard key. Wait... opens the following dialog
box, allowing you to create a test procedure step that will display a
message box containing a specified result (expression) and a message
to the operator. Wait... halts the test procedure until you point and click
the mouse on either the OK or the Abort pushbuttons that appear in the
message box. OK will allow the test procedureto continue, Abort will
abort the test procedure.

DISPLAY DATA WAIT

Edit Label Comment

Caption:

Expression:

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the EditMenu description (previously given in this section)
for the menu and information on its use.

m |abel — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Caption: — An edit box where you enter the comment text that you
want displayedto the operator.

m  Expression: — An edit box where you enter the expression that you
want displayed. (For example, if you enter a variable that you have
assigned to a calculation step, the value of that variable at the time
of the display step would be shown in the message box for the
operator.)
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B OK — Select this pushbutton to complete the Wait... creation.
B Cancel — You can select this pushbutton to cancel the Wait....

Continue... — Select this menu item by pointing and clicking with the
mouse, or by pressing the C keyboard key. Continue... opens the
following dialog box, allowing you to create a test procedure step that
will display a message box containing a specified result (expression)
and a message to the operator. The test procedure will continue to run
while the dialog box is displayed, and the specified expression will be
continuously updated, as necessary. (You insert a Remove command
into the test procedure to remove the dialog box display.)

The first time a Dl SPLAY DATA step of type CONTI NUE is executed, the
data in the step is processed and the resulting information is shown in
the Display Data execution dialog box. Subsequent DI SPLAY DATA
OONTI NUE steps will update the information shown in the Display Data
dialog box. Only one DI SPLAY DATA CONTI NUE step is allowed, as it
will be updated with any new data. You can use a Dl SPLAY DATA

WAl T step with the CONTI NUE step; the Wait dialog box will cover the
Continue dialog box.

DISPLAY DATA CONTINUE

Edit Label Comment

Caption:

Expression:

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

m  Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

8 Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

m  Caption: — An edit box where you enter the comment text that you
want displayed to the operator.

m  Expression: — An edit box where you enter the expression that you
want displayed. For example, if you enter a variable that you have
assigned to a calculation step, the value of that variable is constantly
updated and shown in the message box for the operator. The excep-
tion to this is a waveform variable. A waveform variable can not be
displayed with Continue..., only with Wait....

B OK — Select this pushbutton to complete the Continue... creation.
m Cancel — Select this pushbuttonto cancel the Continue....

B Remove — Select this menu item by pointing and clicking with the
mouse, or by pressingthe R keyboard key. Remove opens the following
dialog box, allowing you to create a test procedure step that will remove
aContinue... message box from the display.

REMOVE DISPLAY
Label Comment

ICancel l I

m Label — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:
B OK — Select this pushbutton to complete the Remove creation.

B Cancel — Select this pushbuttonto cancel the Remove.
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Prompt

Select this menu item by pointing and clicking with the mouse, or by press-
ing the P keyboard key. Prompt... shows the following menu list, allowing
you to select the type of prompt display created by this test step. The se-
lected prompt will be displayed to the operator.

I Picture... |

m  Text... — Select this menu item by pointing and clicking with the mouse,
or by pressing the T keyboard key, Text... opens the following dialog
box, allowing you to select text as the Prompt type.

TEXT PROMPT

Edit babel Comment

Message:

Variable:

m  Edit — Select this menu item by pointing and clicking with the

mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

Label — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.
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IPG provides the following dialog box items for user interaction:

B Message: — An edit box where you enter a message for display to
the operator when the test procedure is run. If the message exceeds
75 characters on the outline display, the last three characters (of the
75) and all remaining characters will be replaced with an ellipsis
(. ..). When this occurs on the outline display, the only way you can
read the entire message is to double-click on the outline step to
open the dialog box with the message in it, or print the procedure
using the Full setting.

B Variable: — An edit box where you enter the name of a variable for
storing an operator response. Entering this variable is optional. If
you enter a variable name, you will have to enter a response in the
Text Prompt dialog box when you execute the test procedure. If
Variable: is a number the response must be a number, if a string,
the response must be a string. If you use a string variable, you can
enter a multiple line response and then press and hold the SHIFT
key while pressing the ENTER key to terminate the response.

OK — Select this pushbutton to complete the Text... creation.
Cancel — Select this pushbutton to cancel the Text....

Picture... — Select this menu item by pointing and clicking with the
mouse, or by pressing the | keyboard key. Picture... opens the following
dialog box, allowing you to select a picture as the Prompt type.

PICTURE PROMPT

File Edit Label Comment

m  File — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the F key. File opens the following File Menu, allowing you
to load a picture file, save a picture file, or exit picture prompt.

Save and Exit...
Cancel
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Load... — Select this menu item by pointing and clicking with
the mouse, or by pressing the L keyboard key. Load... opens
the following dialog box, allowing you to select an existing
picture file (with a .BMP extension) to be loaded. This picture
must be a bit-mapped picture file that is compatible for reading
into a Windows environment. (You can use a bit-mapped image
from the Windows clipboard with P BICTURE PROMPT. After
copying the image to the clipboard, initialize IPG and select
Qperator from the Main Menu bar, then Prompt..., then Pic-
ture.... Select Edit from the Picture Prompt dialog box. Select
Paste and the contents of the Windows clipboard will become
visible in the dialog box. SelectFile, then Save and Exit.... Enter
a name and a .BMP file will be created for the image.

I Picture Name:

Load

c\ipg

[-_']
[library]

[-8-]

Cancel

IPG provides the following dialog box items for user interaction:

m Picture Name: — Anedit box where you enter the name of
the picture file you want to load.

The current drive and directory pathname above a list box
containing file names you can select, or disk drives and
directories that you can select to display other file names. To
load afile, enter its name in the Picture Name: edit box and
select the Load pushbutton, or point and click with the
mouse on the file name in the list box, then select the Load
pushbutton.

m Load — Select this pushbutton to load the picture file whose
name is specified in Picture Name:.

m  Cancel — Select this pushbutton to cancel the Load....

Save and Exit... — Select this menu item by pointing and
clicking with the mouse, or by pressing the S keyboard key. If
the picture that is currently loaded has not previously been
named, Save and Exit... will open the following dialog box,
allowing you to save the current picture file and exit the Operator
Menu. If the picture is already named, Save and Exit... just exits
the Operator Menu.
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Picture Name:

Save

clipg
067brd . bmp

Cancel

tekpic.bmp

m  Cancel — Select this menu item by pointing and clicking with
the mouse, or by pressingthe C keyboard key to cancel the
Prompt.

Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit causes a one item menu to appear, contain-
ing Paste Picture. Select this item by pointing and clicking with the
mouse, or by pressing the P keyboard key. Paste Picture allows
you to transfer a picture from the clipboard and convert it to a
bit-mapped image (.BMP file) for use in IPG. You can use any
bit-mapped picture that can be copied to the clipboard.

®m | abel — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the L key. Label allows you to add labels to this step. Refer
to the Common Dialog Boxes description (given at the beginning of
this section) for the menu and information on its use.

®  Comment — Selectthis menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the C key. Comment allows you to add comments to this
step. Refer to the Common Dialog Boxes description (given at the
beginning of this section) for the menu and information on its use.

Link Menu The following Link Menu appears when you select the Link menu item from
the Main Menu bar by pointing and clicking the mouse, or by pressing and
holding the ALT keyboard key while pressing the L key. This menu allows
you to access the Excel Menu from which you can create Dynamic Data
Exchange steps between TekTMS and Microsoft Excel

Read...
Send...

Close...
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Send

Select this menu item by pointing and clicking with the mouse, or by press-
ing the S keyboard key. Send... opens the following dialog box, allowing you
to enter the data required to establish a Dynamic Data Exchange test proce-
dure step. This step provides the ability to transfer data to a specific Excel
spreadsheet cell location on an Excel spreadsheet designated in the dialog
box. Typically one, or more equipment variable values or test result values
are obtained during preceding test steps. These values may be stored on
Excel spreadsheets for subsequent manipulation or reuse.

SEND TO EXCEL

Edit Label Comment

File Name: |:| Macro

Cell Reference: 3K

Data Value: Cancel l

Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the,
menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:
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m  File Name: — This contains the Excel spreadsheetname in the form of
a string expression. If this spreadsheet already exists then the step will
instruct Excel to open it. If this spreadsheet does not exist then the step
will instruct Excel to create a new (empty) spreadsheet and name it
using this name. Note that all Excel spreadsheet names end with the a
file extension of "XLS". This extension should not be included in this
dialog box item.

m  Cell Reference: — This contains the Excel data cell location in the form
of a string expression. The string may identify a specific cell in the format
expected by Excel. For example if the data is to be positioned in row two
and column three then this string value would be “$C$2”.

m  This particular cell location on the Excel spreadsheetcould also be
given an English like name such as "Volts" by customizing the spread-
sheet in Excel This cell name could then be used in the string entered in
this dialog box item.

B Macro File Name — This contains an Excel macro file name in the form
of a string expression. The macrofile must be created before step execu-
tion.

m  MacroName — This contains an Excel macro name in the form of a
string expression. The Excel macro must be created and named on the
macro sheet before step execution.

®  Data Expression — This contains the TekTMS string or arithmetic
expression from which the test program expects the programto get the
data to be sent to the Excel cell location.

& Macro — This checkbox indicates that an Excel macro is to be
executed. If this checkbox is checked then the step will be presented
with Macro File Name and MacroName items. Otherwise the step will
be presented with File Name and Cell Reference items.

When running a macro, you can stop the execution of TekTMS/IPG at
any time by entering Control “C”. You can then go to Excel and stop the
macro if needed by pressing ESC.
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SEND TO EXCEL

Edit Label Comment

Macro File Name: B4 Macro

MacrcName: 414

Prata Valum l Cancel

m  OK — Select this pushbutton to complete the Send... creation

Cancel — Select this pushbutton to cancel the Send....

Read

Select this menu item by pointing and clicking with the mouse, or by press-
ing the R keyboard key. Read... opens the following dialog box, allowing
you to enter the data required to establish a Dynamic Data Exchange test
procedure step. This step provides the ability to transfer data from a specific
Excel spreadsheet cell location on the Excel spreadsheet designated in the
dialog box. Typically one, or more equipment variable values or test result
values are obtained during preceding test steps. These values may be
obtained from the Excel spreadsheets for subsequent manipulation or reuse
in the step.

READ FROM EXCEL

Edit Label Comment

File Name:

Cell Reference: 514
Data Value: Cancel
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Edit — Select this menu item by pointing and clicking with the mouse,

or by pressing and holding the ALT keyboard key while pressing the E

key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

File Name: — This contains the Excel spreadsheet name in the form of
a string expression. This spreadsheet must exists in order for the step to
instruct Excel to open it. If this spreadsheet does not exist then the step
will fail.

Cell Reference: — This contains the Excel data cell location in the form

of a string expression. The string may identify a specific cell in the format
expected by Excel. For example if the data is to be positioned in row two
and column three then this string value would be “$A$3".

This particular cell location on the Excel spreadsheet could also be
given an English like name such as "Volts" by customizing the spread-
sheet in Excel This cell name could then be used in the string entered in
this dialog box item.

Data Expression — This contains the TekTMS string or arithmetic
expression into which the test program expects the step to put the data
read from the Excel cell location.

OK — Select this pushbutton to complete the Read... creation

Cancel — Select this pushbutton to cancel the Read....

Close

Select this menu item by pointing and clicking with the mouse, or by press-
ing the C keyboard key. Close... opens the following dialog box, allowing
you to enter the data required to establish a Dynamic Data Exchange test
procedure step. This step provides the ability to close the Excel spreadsheet
designated in the dialog box.
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CLOSE EXCEL DOCUMENT

Edit Label Comment
File Name: &isave Document
{35
Save As:
Cancel

m  Edit — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the E
key. Edit allows you to edit the dialog box items. Refer to the Edit Menu
description (previously given in this section) for the menu and informa-
tion on its use.

m  Label — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the L
key. Label allows you to add labels to this step. Refer to the Common
Dialog Boxes description (given at the beginning of this section) for the
menu and information on its use.

m  Comment — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while pressing
the C key. Comment allows you to add comments to this step. Refer to
the Common Dialog Boxes description (given at the beginning of this
section) for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

®  Fjle Name: — This contains the Excel spreadsheet name in the form of
a string expression. This spreadsheet must exists in order for the step to
instruct Excel to close it. If this spreadsheet does not exist then the step
will fail.

m  Saved As: — This contains the Excel spreadsheet name in the form of a
string expression. This is the file name to be used by Excel to save this
particular spreadsheet in the form of a disk data file.

m  Save Document — This is a checkbox that, when checked, instructs
this step to save the spreadsheet as a disk file.

B OK — Select this pushbutton to complete the Read... creation

®m  Cancel — Select this pushbutton to cancel the Read....
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Instruments Menu

The following Instruments Menu appears whenever you select the Instru-
ments command from the Main Menu bar by pointing and clicking with the
mouse or by pressing and holding the ALT keyboard key while pressing the
| key. The Instruments Menu opens the following menu list, allowing you to
select instrument drivers from a list of available drivers. These drivers con-
tain instrument front panel views used by IPG for configuring instruments
and creating test procedure steps.

v¥XI Controller 4

Select

Select this menu item by pointing and clicking with the mouse, or by press-
ing the S keyboard key. Select... opens the following dialog box, allowing
you to select instruments for a test procedure, edit the current selection list,
or edit parameters of instruments in the selection list.

INSTRUMENT SELECT

TMS Name Driver Address
Drivers: Port: Address: TMS Name:
Primary: | I
]
4 Secondary:
L 1
:

IPG provides the following dialog box items for user interaction:

m  Alist box identified by the column headers: TMS Name, Drivers, Port,
and Address. This list box displays the instruments that you have se-
lected for the test procedure.

m  Drivers: — Anedit box where the instrument driver file name (with an
.ISD extension) appears when you select it from the available instru-
ments list box. To select a driver file, point and double-click the mouse
on the file name in the list box (or enter the name and press the RE-
TURN keyboard key). This will cause the file name to appear in the
Drivers: edit box, and an entry to appear in the Port: edit box.
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The current drive and directory path and a list box below that show the
available instrument driver files you can select. The list box also contains
disk drives and/or directories where other files can be found.

Port: — Anedit box in which appears the communications path for the
instrument you have selected. (For example, entries in this box may
include GPIBO, GPIB1, VXI, etc.)

Address: — An edit box where you enter the address for the selected
instrument, a Device Name for a VXI instrument, etc. When you selecta
GPIB instrument, you will need to enter the Primary: and Secondary:
addresses. When you select a VXI instrument, you will need to enter a
Device Name:. The IPG will provide the correct entry box for the instru-
ment you have chosen.

If the I1SD file has VXIINTERNAL or MXI as the bustype and the controller
type is Tektronix VXI, address selection consists of a combination box
containing a list of instruments found by the VXI resource manager. You
may either select one of the instruments from the list or you may type in
a name of your own. Supplying a name of your own is useful if you are
developing tests off line. If the controller is CDS VXI then the address
selection consists of a combination box for the ULA (Unique Logical
Address). The combination box contains a list of all the instruments
found by the VXI resource manager. This list has the ULA and the instru-
ment slot number. You may either select an instrument from the list, or
enter a ULA. The address edit box must contain a number for the se-
lected instruments ULA. You do not have to add the slot number when
specifying an instrument not in the list.

If the ISD file has GPIB or VX5520 as the bustype, address selection
consists of two edit boxes. One edit box is for the primary GPIB address
and the other is for the secondary GPIB address. You must give a prima-
ry address, but you may leave the secondary address edit box empty if
you are not using secondary GPIB addressing.

If the ISD file has CDSBUS as the bustype, address selection consists of
two edit boxes. One edit box is for the cage number and one is for the
slot number. You must enter values in both edit boxes to specify a
particular instrument.

If the ISD file has RS232 as the bustype, no address selection is made.

NOTE

Some VX! test systems have controllers or resource managers that
assign a Device Name: to an instrumentat power-up, and make
provisions for thathame to be changed on command. IPG users
shouldbe aware of the Device Name: assigned to aninstrumentin
the particular VX! system being used.

If a VXI system is configured by a Tektronix VX5520 Slot 0 Resource
Manager; it assigns a Device Name: of DEVxx, where xxis a
two-digit numeric value sequentially assigned by the VX5520. The
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VX5520 also provides you with the capability to query for the name
assignedby the system, or to change that name to a specific name,
such as “VX5260".

If a VXI systemis configuredby a Tektronix VX453x (or VX553x)
System Controller, it assigns a Device Name: of V57DEVx, where x
is a numeric value (may be one or more digits) assignedby the
VX453x (or VX553x). The VX453x (or VX553x)} also have provisions
for querying for the name and changingit.

When you use VX/ systems in a test system, itis possible for the
Device Name: of any particular VX! instrumentto change during
each system power-up. For example, if you change the instrument
combinationin the system, or an instrumentlocation in a main-
frame, the configuration that occurs on power-up may change the
Device Name: of some or all the instruments. If this name change
occurs, you would need to verify those test procedure steps using
the VX/ system containedthe correct Device Name..

B TMS Name: — Anedit box where you enter a name (such as DMM7)
that is to be assigned to the selected instrument for the current test
procedure step. This wave must be unique.

®  Add — Select this pushbuttonto add a highlighted instrument identified
in the Drivers:,Port:, Address:, and TMS Name: edit boxes to the
selected instruments list box. As you Add instruments, they will appear
in the selected instruments list box. You can Add multiple instruments
before selecting the OK pushbuttonto complete the command.

®  Delete — Select this pushbutton, then select the OK pushbutton, to
delete a highlighted instrument from the selected instrumentslist box.
When you Delete an instrument, it is no longer available to the test
procedure.

8 Change — Select this pushbuttonto implement changes made to the
Port:, Address:, or TMS Name: parameters of a highlighted instrument
driver.

m  OK — Select this pushbuttonto complete the Select.... When you are
adding instrumentsto the selected instruments list box, you do not need
to select the OK pushbutton until you have selected all the instruments
desired.

m  Cancel — Select this pushbuttonto cancel the Select....

View

View displays a list of selected instrument names. Select the instrument you
wish to see from the list and the front panel for that instrument will appear.

TekTMS Interactive Procedure Generator User Manual 4-87



Emulate

Select this menu item by pointing and clicking with the mouse, or by press-
ing the E keyboard key. Emulate... opens the following dialog box, allowing
you to select an interactive operational mode where you emulate the test
instrumentation when a test procedure is run. This allows you to run, test,
and debug atest procedure without connecting actual test instruments. In
this mode, you must input simulated instrument responses through a Read
Emulation dialog box or from a file containing the required input entries.
(Each Instrument response from a file is limited to 510 characters, or is
delimited by a CRLF.) Use emulation in conjunction with the Trace function
(from the Debug Menu) to monitor the communications between the test
procedure and the instrument.

The entries in this dialog box determine whether the Emulate mode is en-
abled or disabled, and if enabled, whether you input simulated instrument
responsesthrough a Read Emulation dialog box (see Section 4, Runninga
Test Procedure), or whether the responses are input automatically from a
file.

EMULATE OPTIONS
L)Emuiation on:
] Read from file

File: [7

OK

IPG provides the following dialog box items for user interaction:

m  Emulation On — Select this check box to enable the Emulation; when
this box is not selected, Emulation is disabled. If you select this check
box, then select the OK pushbutton, you will need to supply the input
will be through a Read Emulation dialog box.

B Read from file — Select this check box to enable the Read from File
Emulate mode. When you have selected Read from file, the OK push-
button is displayed in gray until an entry is made in the File: edit box.
After you enter a pathname in the File: edit box, then the OK pushbut-
ton will return to an active state (be displayed in black). You then select
OK, and IPG will expect inputs from the file you have entered.

B File: — Anedit box where you enter the file path name. This edit box
automatically scrolls horizontally to accept up to 128 characters. This file
that you enter must be an ASCII file using CRLF line termination. IPG
automatically stops reading a response line at 510 characters, or at a
CRLF. If you use MS Windows Write to create the file, you must select
the file type ASC/I Only.

m  OK — Select this pushbutton to complete the Emulate action.
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B Cancel — Select this pushbutton to cancel the Emulate. When you
select Cancel, the Emulate mode reverts to its previous status before the
dialog box appeared.

Instruments Controller Menu

TekTMS/IPG - (untitled] -
File Edit Actions Operator Links QURUGIUINIEN Run! Debug Options
Translate Select... Fl1=Help
| View

Emulate...

VXI Controller Tektronix ¥XI
CDS ¥XI

CDS BUS

PC Controller

=‘

The Instruments Controller menu provides the following choices of instru-
ment controller:

®  Tektronix VXI — includes embedded VXlbus controllers such as the
Tektronix VX4530, VX4535, VX5530, VX5535, and Radisys EPC-2.

B CDS VXI — includes embedded VXlbus controllers such as the
CDS 73A-161 and the Tek/CDS VX4542 and VX4544,

® CDSBUS — includes embedded CDSBUS controllers such as the
53B-ACX and 53B-ACZ.

m  PC Controller — includes any PC compatible with a National Instru-
ments GPIB interface card.

The combination of controller type and ISD file bus note specifiesthe type of
instrument interface used to communicate with connected instruments. For
example:

m  Tektronix VXI/VXIINTERNAL — If Tektronix VXI is selected as the instru-
ment controller and a VXINTERNAL bus note is in the ISD file selected
in the Instruments Select dialog, then the Radisys Message Delivery
System is used to perform I/O with VXIbus instruments.

m  CDS VXI/VXIINTERNAL — If CDS VXl is selected as the instrument
controller and a VXIINTERNAL bus note is in the ISD file is selected in
the Instruments Select dialog, then the CDS VXlbus I/O routines are
used to perform I/O with VXIbus instruments.

m  CDS BUS/CDSBUS — If CDS BUS is selected as the instrument con-
trollerand a CDSBUS bus is not in the ISD file selected in the Instru-
ments Select dialog, then the CDS BUS |/O routines are used to
perform 1/O with CDSBUS instruments.
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Any Controller/GPIB — If any of the controller types is selected and a
GPIB bus note is in the ISD file selected in the Instruments Select dialog,
then the National GPIB interface routines are used to perform /O with
GPIB instruments.

The controller type selection is also used by TekTMS/RTG and TekTMS/IDG
to determine the appropriate instrument I/O functions to call when generat-
ing C code for PRG and ISD files respectfully.

m [f Tektronix VXI is chosen, then the generated I/O calls for ISD files with a
VXIINTERNAL busnote block will use routine calls with the format TekV-
Xlfunction.

m If CDS VXl is chosen, then the generated 1/O calls for ISD files with a
VXIINTERNAL busnote block will use routine calls with the format
TekCDSfunction.

m |f CDS BUS is chosen, then the generated I/O calls for ISD files with a
CDSBUS busnote block will use routine calls with the format TekCDS-
BUSfunction.

m  For ISD files with a GPIB busnote block the generated I/O calls will have
the format TekGPIBfunction.

TekTMS/RTG and TekTMS/IDG read a value from the WIN.INI file to deter-
mine the type of controller selected. In the WIN.INI file selection [TekTMS/
IPG] and keyword VXI: one of several entries is allowed. These entries are
TEKTRONIX, CDSVXI, CDSBUS, and PC.

A test may be developed to run on a specific type of instrument controller on
any controller type by choosing the desired target controller from the Instru-
ments Controller menu. The test can be executed by using the Emulation
option in the Instruments menu to direct instrument responses to come from
a dialog box on the controller screen or to read instrument responses from a
data file.

Run! Menu

Run! executes the current test procedure. Other menu choices are disabled
until the test procedure run is complete. Run clears any variable values and
initializes the run time stack. If the test procedure has been changed, you
are asked if you wish to save the change before running the test.

Debug Menu

The Debug menu contains several items useful in debugging test proce-
dures. These items include control of single step execution, examination of
variables, breakpoints, and tracing bus communications. The following
picture shows the Debug menu. In this example, the Debug menu itemis
checked. This means that TekTMS/IPG is in debug mode. When in debug
mode, TekTMS/IPG disables all other main menu items. This prevents you
from attempting operations that are not allowed when in debug mode.
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File Edit Actions Operator Links [Instruments Run! M Options Translate

PROCEDURE DEMOTEST [ ) f1eatart

REMARK Locate R3 Gain Adj and preset it. Continun 55
PROMPT PICTURE TEKPIC.BMP A f3
PROMPT Set R3 Gain Adj to midrange. =P .

REMARK Initialize instruments for tests to follow. Next Fie

SETTING fg SINEWAVE FREQUENCY CONTINUOUS AMPLITU| ¢ amineiChange...
SETTING dmm acvthree acvrange -
REMARK Adjust R3 Gain Adj to its nominal value. Main Test
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
Engfigﬁ;_ﬂd'&flrmm acvreading:gaincal Remove Breakpoint .
REMARK Initialize test procedure variables. Remove All Breakpoints
CALCULATE index& = 0 Trace Bus
CALCULATE testdatetime$ = date$(+" "+time$S[
CALCULATE report$ = testdatetime$+chrS(13]+chrS(10
e e freque espo e fro 0 100
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to “freqs$".
CALCULATE freq$ = strSffreq)
SETTING fg FREQUENCY:freq$

REMARK Delay for DMM range change. ry
N

Set Breakpoint

The Debug menu contains the following selections:

Debug

Debug is either ON (checked) or OFF (not checked). If checked, TekTMS/
IPG is in debug mode and the other debug menu items are enabled. If
TekTMS/IPG is not in debug mode (the default) then the Debug menu items
Restart, Continue, Next, Step, and Examine/Change are not enabled. You
may trace bus communications or set and remove breakpoints without
being in debug mode.

Restart

Restart the test procedure from the Begin Procedure step. The test proce-
dure will run until it reaches the end of the test or until a breakpoint is en-
countered.

Continue

Continue execution of the test from the current step. The test procedure will
run until it reaches the end of the test or until a breakpoint is encountered. If
no steps have been executed since entering debug mode, this has the
same effect as Restart.

Step

Step single steps the test procedure. If the step to be executed is a Call
Procedure, the called procedure is shown in the outline view and the Begin
Procedure step is highlighted.
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Next

Next single steps the test procedure. If the step to be executed is a Call
Procedure, the called procedure is executed without being shown and
execution is halted when the called procedure returns.

Examine/Change

Examine/Change will bring up another dialog. This dialog shows all the test
procedure variables that have been created up to current test step. A vari-
able does not appear in this dialog until it has a value assigned to it. At the
beginning of a debug session only the default global variable PassFail will be
displayed. When Examine/Change is selected, the TekTMS/IPG outline view
window is reduced in size to accommodate this dialog. Usually the screen is
split vertically with the left half the TekTMS/IPG outline view and the right half
the Examine/Change dialog.

|— EXAMINE t CHANGE VARIABLES -—|

New Value:
0. |

Change 0K ’ Expressions...

Variable { Value:

" T
freq$ *10."

gaincal 4, N
gainpf 1

index& 0

output 7.

PassFail 1

report$ "07/02192 15:02:5511" ]
testdatetime$ "07/02192 15:02:55" +
« 1 [+

m  Variable/Value: lists all current test procedure variables. A variable is
not listed until it has been assigned a value. If one of the variables in the
list is selected, its value is placed into the New Value edit box. If the
variable entry is an array, double clicking on the array entry will bring up
the Examine/Change Array Variable dialog.

®  New Value: lets you change the value of the variable selected in the
Variable/Value list box. The new value will be evaluated and the variable
updated when the Change button is pressed.

m  Change will check the value of the expression in the New Value edit

box, and if it is compatible with the selected variable type, will update
the variable with the new value. If the expression is not valid, or the type
is not correct, then the appropriate error messages are displayed.
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®  Expressions... will bring up a dialog like the following one, that shows
the last three expressions evaluated during debug execution and their
value. Use this to determine the value of complex expressions or the
value of IF THEN ELSE and WHILE DO expressions.

EXAMINE EXPRESSIONS

Last 3 expression evaluation values:

freq$ (4) "10." kd

300 300 |

str$(freq) (4) "10." $

«| | -
OK

m  Examine/Change Array Variables dialog shows the values of individual
array elements. This dialog appears when you double click on an array
entry in the Examine/Change variable list box.

EXAMINE / CHANGE ARRAY VARIABLES

Variable I Value: Start: D End: 10

1.

Change oK | Position

e Variable/Value is a list of the array entries and their values. Select-
ing one of the list entries will place the value of that array element
into the New Value edit box.

s New Value lets you change the value of the variable selected in the
Variable/Value list box. The new value will be evaluated and the
variable updated when the Change button is pressed.

e Change will check the value of the expression in the New Value edit
box, and if it is compatible with the selected variable type, will up-
date the variable with the new value. If the expressionis not valid, or
the type is not correct, then the appropriate error messages are
displayed.
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m  Start allows changing the starting element number of the displayed
array elements. If the array displayed is large, you may wish to limit
the amount of data displayed. This can cut down on the time it takes
to reach a specific array element to display or change that element's
value.

m  End lists the value of the number of the last array element displayed.

m  Position will display the array element list Variable/Value starting at
the array entry shown in the Start edit box.

OK will close the Examine/Change Array Variables dialog.

Main Test

Main Test will bring up the starting main test procedure. If you have traced
execution into a called procedure, this menu item will reload the main test
procedure. This is useful if an execution error occurred during execution and
you want to return to the main test with out having to use the File menu
Open command. This way of returning to the main test is faster than doing a
File menu Open. This item can be used even if debug is not on.

Set Breakpoint

Set Breakpoint sets the breakpoint symbol (a lower case 'b' by the outline
view entry for a test step) on all selected test steps. While you are in debug
mode, a breakpointed step will stop execution. In standard Run mode,
breakpointed steps do not stop execution. A breakpoint will be saved with
the step when the test procedure is saved. When you are in debug mode
and execute a Call Procedure step that has a breakpoint in the called test,
execution will halt at the breakpointed step.

Remove Breakpoint

Remove Breakpoint removes the breakpoint symbol from all selected
steps.

Remove All Breakpoints

Remove All Breakpoints removes the breakpoint symbol from all test steps
in the current test procedure.

Trace Bus

Trace Bus lets you turn ON (checked) or turn OFF (not checked) bus com-
munications tracing. Bus communication tracing shows all bus dialogs
(reads and writes with instruments) in a window.

4-94

Menus



Options Menu

The following Options Menu will appear whenever you select the Options
menu item from the Main Menu, or by pressing and holding the ALT key-
board key while pressing the P key (while in the Main Menu). This menu
allows you to select or exit the Remarks Only function:

Remarks Only

Remarks Only

Select this menu item by pointing and clicking with the mouse, or by press-
ing the M keyboard key. Selecting Remarks Only (which is indicated by a
check mark (J) in front of the command), will cause only Remarks steps to
be displayed. Selecting Remarks Only again (causing the check mark (J)
to disappear), will cause all test procedure steps to be displayed.

Globals

Selecting this menu item will bring the Global Variables dialog to the top of
the screen.

Translate Menu

The following Translate Menu will appear whenever you select the Translate
menu item from the Main Menu, or by pressing and holding the ALT key-
board key while pressing the T key (while in the Main Menu). The Translate
Menu allows you to convert test procedures and instrument driver files to the
C programming language for use with the TekTMS Run Time Generator
(RTG) package.

NOTE

You must have the TekTMS RTG software to use these commands.
If you attempt to use the commands in this menu without the RTG,
you willget an error message.

| Start IDG... |
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Start RTG

Select this menu item by pointing and clicking with the mouse, or by press-
ing the R keyboard key. Use this command to start the RTG application to
convert program (.PRG) files.

Start IDG

Select this menu item by pointing and clicking with the mouse, or by press-
ing the | keyboard key. Use this command to start the IDG application to
convert driver (.ISDj files.

NOTE

For furtherinformation, refer to the Run Time Generator (RTG)
Users Manual.

Help Menu

You can access the Help Menu by pressing the F1 keyboard key when you
have a dialog box opened from the Operator or Actions Menus. When you
select Help, a message box will appear giving information about the dialog
box you currently have open.

Instrument Front
Panel Menu

The contents of the Instrument Front Panel Menu will depend upon the
instrument front panel view you select. An instrument front panel view with
an associated Instrument Front Panel Menu appears whenever you perform
one of the following sequences:

Sequence A

1. You select Instruments from the Main Menu bar (an Instruments Menu
will appear), then:

2. You select View... from the Instruments Menu a list of related instru-
ments appears.

3. You highlight an instrument name.

Sequence B

You point to and double-click with the mouse on an Instrument Front Panel
Driver Icon at the display bottom.
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Sequence C

You point to and double-click with the mouse on atest procedure SETTI NG
or MEASUREMENT step for the instrument whose front panel you want to
view.

What This Menu Does

An instrument front panel display allows you to select or enter values for
setting the controls on a specific test instrument. The associated Instrument
Front Panel Menu allows you to perform the following:

Select the type of procedure step to create (setting or measurement)

Select the interaction mode with the instrument: Interactive (online),
Setting Only (online), Measurement Only (online), or No Interaction
(offline)

m  Assign program variables to the instrument controls
B Select the instrument front panel view to be displayed
Select Help

m  Select a one-time or automatic mode for updating instrument control
settings on the view display

Example

The following instrument front panel display is representativeonly, as the
front panel view for each instrument may be different. Some instruments
may have a front panel view similar to the instrument front panel physical
layout, while others may have a functional view, or one instrument may have
multiple views.

] dmm (TDMS5120.1SD)
i Step Edit Interaction Update! Variables Help Views Misc Fl=Help §

DM5120 AC UOLTMETER

Measurement

[ ]

ACCURACY RANGE

3 Digits AUTO
O 4 Digits
S Digits
(6 Digits
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Step

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the S key. Step
causes the following menu to appear, allowing you to select the type of
instrument test procedure step (setting, learn, or measurement) you want to
create for the current instrument selection and setting view.

Save All Settinags
Sawe Selected Settings...
Learn Settings...

Save All Measurements
Save Sel ected Measurenents...

I Qflose

Save All Settings — Select this menu item by pointing and clicking with
the mouse, or by pressing the A keyboard key. Save All Settings
creates a test procedure step that saves the settings of all instrument
controls as they appear in the current Instrument Front Panel view.

NOTE

If any instrument control appears in more than one view, its current
setting will always be the last setting made in a view where the
setting for that controlname was saved.

Save Selected Settings... — Select this menu item by pointing and
clicking with the mouse, or by pressing the V keyboard key. Save Se-
lected Settings... opens the following dialog box, allowing you to select
the instrument controls that are set by the test procedure step.

Selacted Setrings

Control List Selected Control
acvacq acvthree ﬂ
acvfour acvrange

acufive
ACVSix
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IPG provides the following dialog box items for user interaction:

m  Control List — A list box containing the names of the instrument
controls that are defined in the Setting View Block of the currently
selected instrument driver (.ISD) file, and available for you to selec-
tively save in the test procedure.

m  Selected Control— HAst box containing the names of the instru-
ment controls that the test procedure has selected to be set. The
order in which the controls are selected determines the order in
which the settings are sent to the instrument when the procedure
executes. To select a control, highlight its name in the Control List
and select the Add pushbutton. (Youcan also point and
double-click the mouse on the control name to add it.)

NOTE

The order of the controls in the Selected Control list determines the
order the setting willbe made.

m  Add — Select this pushbutton to add a highlighted name in the
Control List to the Selected Control list.

m  Add All — Select this pushbutton to automatically add all the names
in the Control List to the Selected Control list. The names are
added whether you have highlighted them or not.

m  Delete — Select this pushbutton to delete a highlighted name from
the Selected Control list.

® OK — Select this pushbutton to complete the Save Selected Set-

tings....
B Cancel — Select this pushbutton to cancel the Save Selected
Settings....
B Learn Settings... — Select this menu item by pointing and clicking with

the mouse, or by pressing the L keyboard key. learn Settings... opens
the following dialog box, allowing you to query the instrument for its
current settings as defined in the Learn Block in the instrument driver
(.ISDj) file, edit the settings (if desired), and create a test procedure step
that will set the instrument to the learned settings.
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Save Learn Serrings
Edir

Learn Strings:

®  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m Learn Strings: — Anedit box where the current instrument settings
(as defined in the Learn block of the instrument driver (.ISD) file) will
appear when you select the Learn Settings pushbutton and the test
procedure returns the selected instrument's settings. You can edit
the settings after they are returned, if they are in ASCII format.

B | earn Settings: — Select this pushbutton to query the instrument
whose front panel is displayed for its front panel settings. When
gueried, the instrument returns its current settings (displayed in the
Learn Strings: edit box). This control is displayed in gray if the
instrument driver (.ISD) file does not contain a Learn block.

B OK — Select this pushbutton to complete the Learn Settings....
B Cancel — Select this pushbutton to cancel the Learn Settings....

&  Save All Measurements — Select this menu item by pointing and
clicking with the mouse, or by pressing the L keyboard key. Save All
Measurements creates a test procedure step that queries the instru-
ment for the current measurement value(s) for controls defined by the
Measurement blocks in the currently selected instrument front panel
view.

B Save Selected Measurements... — Select this menu item by pointing
and clicking with the mouse, or by pressing the C keyboard key. Save
Selected Measurements... opens the following dialog box, allowing you
to selectively save the values returned by the instrument for controls
defined in the Measurement block of the currently selected instrument
driver (.ISD) file.

4-100 Menus



The measurement data from the instrument will be placed into an IPG
variable. IPG can generate the variable automatically, or you can name it
yourself. If IPG generates the variable, the name will be of the form
‘ITMSname.controlTYPE’, where the name starts with the letter' |'*
followed by the TMS Name of the instrument. Following the period, is the
name of the selected control, then the type designator, which is either ‘#’
(f loating point number), &' (integer),'s’ (string), or ~’
(waveform). Use the Variables Menu to assign a name to a control.

Selected Measurements

Control List Sel ected Contro

acvthree acvreading i?l

acvfour

acvfive

acvsix Add Al

acufift wua

acurange [ Delete
OK

+

IPG provides the following dialog box items for user interaction:

B Control List— Ast box containing the names of instrument con-
trols (including indicators) that are defined in the Measurements
block of the currently selected instrument driver (.ISD) file, and
available for you to selectively save in a test procedure.

®  Selected Control — Aist box containing the names of the instru-
ment controls you have selected to be saved for the test procedure.
To select a control, highlight its name in the Control List, then select
the Add pushbutton. (You can also point and double-click the
mouse on the control name to add it.)

NOTE

The order in which the Control List names are selected determines
the order in which measurementsare made.

m  Add — Select this pushbutton to add a highlighted name in the
Control List to the Selected Control list.

m  Add All — Select this pushbutton to automatically add all control
names in the Control List to the Selected Control list. These
names will be added whether you have highlighted them or not.

8 Delete — Select this pushbutton to delete a highlighted name in the
Selected Control list.

m  OK — Select this pushbutton to complete the Save Selected Mea-
surements....
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Cancel — Select this pushbutton to cancel the Save Selected
Measurements....

Edit

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the E key. Edit allows
you to edit the dialog box items. Refer to the Edit Menu description (pre-
viously given in this section) for the menu and information on its use.

Close

Select this menu item to close the Step Menu.

Interaction

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the | keyboard key.
Interaction causes the following Interaction Menu to appear, allowing you to
select the type of instrument interaction that will occur when you manipulate
the front panel controls on the instrument front panel display and create the
step.

v Full Interaction
Setting Only
Monitor Only
élo I nteraction

m  Full Interaction — Select this menu item by pointing and clicking with
the mouse, or by pressing the F keyboard key. Eull Interaction places
the instrument on line and selects a setting and measurement instru-
ment interaction mode where any changes to the instrument front panel
view are sent to the instrument (setting mode), and any changes that
occur at the instrument (measurements), that are represented in the
front panel view, are returned to update the view display. The controls
that represent the current instrument settings are highlighted. This mode
is similar to making hands-on, real-time control settings and measure-
ments using a nonprogrammable, stand-alone instrument.

Setting Only — Select this menu item by pointing and clicking with the
mouse, or by pressing the S keyboard key. Setting Only places the
instrument on line and selects an instrument setting only mode where
any changes to the instrument front panel view are sent to the instru-
ment (setting mode), but the instrument does not return any changes
(measurements)to update the view display. The controls that represent
the current instrument settings are highlighted. This is similar to making
hands-on, real-time control setting on a stand-alone instrument without
making a measurement.
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B Monitor Only — Select this menu item by pointing and clicking with the
mouse, or by pressing the M keyboard key. Monitor Only places the
instrument on line and selects an instrument measurement only mode
where the instrumentis queried for and returns any changes to update
the instrument controls represented on the view display (measure-
ments), but changes to the controls on the front panel view are not sent
to the instrument (settings). This mode is similar to making hands-on,
real-time measurement using a nhonprogrammable, stand-alone instru-
ment without changing its current settings.

m  No Interaction — Select this menu item by pointing and clicking with
the mouse, or by pressing the N keyboard key. No Interaction places
the instrument off line. This command disables both the setting and/or
measurementinteractive modes with the actual instrument. Control
setting changes made in this mode change the instrument front panel
view displays, but do not send any commands to the instrument, and do
not query the instrument for any changes to its measured values.

Update!

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the U key. Update!
queries the instrument in the current instrument front panel view display, and
uses the returned front panel control values (measurements) to update the
display. (Refer to the previous Interaction description for more information
on when and if the measurementsare updated.)

Variables

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the V keyboard key.
Variables causes the following Variables Menu to appear, allowing you to
assign a test procedure variable name to an instrument control on the
current front panel view display. Once you have assigned a variable to a
control, informationis passed between the test procedure and the instru-
ment through that variable. For example, during a setting step, the contents
of the variable are sent to the Setting block in the instrument driver file,
which sends the command to the instrument to set the control. During a
measurement step, the value returned from the instrument is stored in the

variable.
Curryent Control...
Current View. .
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m  Current Control... — Select this menu item by pointing and clicking
with the mouse, or by pressing the C keyboard key. Current Control...
opens the following dialog box, allowing you to assign atest procedure
variable name to whichever control had the focus in the current instru-
ment front panel view when you selected this command. The focused
control selection can be changed before selecting this command by
pointing and clicking the mouse on another control name, or by press-
ing the TAB keyboard key to focus on another control name. The control
name focus changes each time you press the TAB key. To assign vari-
ables to multiple controls, use Current View....

VARIABLE

Edit
Control 1d: acvrange
Uariable:

lgcuolts |

m Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

m  Controlld: — Aist box containing the name of the focused control
that will be assigned a variable name.

m  Variable: — Anedit box where you enter the test procedure variable
name for the control listed in the Control Id: list box. The variable
name must have the correct data type suffix, or an error message
specifying the data type required will appear. The first character of
the variable name must be alphabetic, while the following characters
can be alphanumeric. The name can have up to 255 characters,
however, the first 32 characters must be unique.

m  OK — Select this pushbutton to complete the Current Control...
action.

m  Cancel — You can select this pushbutton to cancel the Current
Control....

m  Current View... — Select this menu item by pointing and clicking with
the mouse, or by pressing the U keyboard key. Current View... opens
the following dialog box, allowing you to assign, delete, or edit test
procedure variable names for all instrument controls on the current view
display.
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Uariables

Edi t

Contrxolld Uariable

ACVNAGCH 4+
acvreading gaincal
acvt hr ee

acvfourx

acufive

acvsix

acvfilr

ControllId: Uariable:

| |

m  Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressingthe E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

IPG providesthe following dialog box items for user interaction:

m  Control ID-Variable — Aist box containing the names of the instru-
ment controls and their currently assigned variables.

&  Controlid: — Aist box containingthe name of the focused control
to be assigned a variable name.

m  Variable: — An edit box where you enter the test procedure variable
name to be assigned to the control name in the Control id: list box.
If a variable name was previously assigned to the desired control
name, it will appear in this box when you select the control name
from the Control ID-Variable list box. You can edit any name in this
box with the Edit command, or by editing with the keyboard, then
selectingthe Change pushbutton. Any new or changed variable
must have the correct data type suffix, or an error message will
appear indicating the correct data type required.

The variable name must appear in the right hand column of the list
box before IPG can use it. (If it does not appear there, make certain
that you have the correct entries in the Control Id: and Variable:
edit boxes, then select Change.)

m  Change — Selectthis pushbuttonto complete keyboard editing of a
variable in the Variable: list box, or the addition of a variable to a
control name.

B OK — Select this pushbutton to complete the Current View... ac-
tion.

B Cancel — Select this pushbuttonto cancel the Current View....
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Help

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the U keyboard key.
Help causes the Instrument Front Panel Help Menu for the displayed instru-
ment to appear. The commands contained in this menu depend upon the
contents of the .HLP file created for the instrument. The following menu is
only representative of a Help Menu: The types of help messages, displays,
additional menus, dialog boxes, etc., that appear after selecting a Help
Menu command are dependent upon the instruments .ISD and .HLP files.

‘ Control |

Views

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the W key. Views
causes a menu similar to the following to appear, allowing you to select the
displayed view of the currently displayed instrument.

This following menu is only representative, as the quantity and type of views
available for each instrument is determined by the instrument driver (.1SD)
file. Some instruments may have a front panel view similar to its physical
layout, while others may have a functional view, or a single instrument may
have multiple views.

Since each instrument view is unique to the instrument, the Views Menu

may contain the name of one or more views that you can select for display. If
there is only one view, that view is selected (highlighted) whenever the menu
is open. If there is more than one view, the view currently displayed is high-
lighted when the menu is open, and it also has a check mark (J)n front of
its name. To select a new view, point and click the mouse on the new view
name in the menu.

When you have Full Interaction mode enabled (from the Interaction Menu),
and you select a different view, all measurement (or query) blocks for the
new view are executed to put the front panel in the same state as the instru-
ment. If you do not want all query blocks to execute when you change
views, first select the No Interaction mode (from the Interaction Menu), then
change the view. If you then need to control the instrument, reselect the Full

Interaction mode.
“ ACU
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Misc

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the M key. Misc opens
the following Miscellaneous Menu, allowing you to select the rate at which
an instrument front panel view display is updated (by querying the instru-
ment for its current measurements) and acting on the responses. This menu
also allows you to send messages to a selected instrument and view the

responses.
Refresh Rate...
Jalk/Listen...

®  Refresh Rate... — Select this menu item by pointing and clicking with
the mouse, or by pressing the R keyboard key. Refresh Rate... opens
the following dialog box, allowing you to enable the Refresh Rate func-
tion and to set the rate (in seconds) at which an instrument is queried
for updating the instrument front panel view display.

Refxesh Rate

Refresh Rate: seconds

e Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

B Refresh On: — Selecting this a check box enables or disables the
Refresh Rate function. When the box contains an X, the Refresh
Rate function is enabled; when the box does not contain an X, it is
disabled.

®  Refresh Rate: — Anedit box where you set the number of seconds
that will elapse before an on line instrument is queried for its current
measurements and the instrument front panel view is updated.

®  OK — Select this pushbutton to complete the Refresh Rate...
action.

®  Cancel — Select this pushbutton to cancel the Refresh Rate....
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®  Talk/Listen... — Select this menu item by pointing and clicking with the
mouse, or by pressing the T keyboard key. Talk/Listen... opens the
following dialog box, allowing you to communicate directly with the
instrument whose front panel view is selected. This communication must
use the instrument's command set. The Title Bar in the dialog box
displays the IPG name assigned and the .ISD file name for the selected

instrument.
Talk/Listen — drmm (TDMS120.IS5SD)
Edit
Send:

+i=

Receive:.

|-

B Edit — Select this menu item by pointing and clicking with the
mouse, or by pressing and holding the ALT keyboard key while
pressing the E key. Edit allows you to edit the dialog box items.
Refer to the Edit Menu description (previously given in this section)
for the menu and information on its use.

IPG provides the following dialog box items for user interaction:

B Send: — An edit box where you enter the message to be sent to the
instrument.

B Receive: — Amessage box where the response from the instru-
ment appears.

m  Send — Select this pushbutton to send the message in the Send:
edit box to the instrument

B Receive — Select this pushbutton to query the instrument for its
response to the message sent using Send. The response will be
returned in the Receive: list box.

8 Done — Select this pushbutton to close the dialog box.
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Waveform Menu A waveform display window and an associated menu similar to the one
following will appear when an instrument front panel view (.ISD file) has a
control type called Waveform Display and you select its icon, or when IPG
executes a test procedure containing a waveform display step.

When an instrument front panel view has a Waveform Display control type,
and you display the view or reduce it to an icon, another icon (it looks like a
miniature waveform) will be displayed at the bottom of the screen. Thisicon
represents the waveform display and menu, and you can display it by
double-clicking with the mouse, or clicking with the mouse and then select-
ing the Restore command from the Control Menu that appears.

When IPG executes a test procedure containing a waveform display step, a
waveform display and menu appears when that step executes.

For more information and a tutorial with illustrations on using the Waveform
Menu, see Waveform Displays in Section 5, Advanced Applications.

Ok View Options

T | SEARUSRRREBE
160 180 200 220 240 260§

Ok — Select this menu item by pointing and clicking with the mouse, or
by pressing and holding the ALT keyboard key while pressing the O key.
Qk terminates the waveform display and returnsto the Main Menu.

m  View — Select this menu item by pointing and clicking with the mouse,
or by pressing and holding the ALT keyboard key while pressing the V
key. View opens the following View Menu, allowing you to select a
waveform display Zoom (expansion) or Full View (reduction) mode.

I Full View I

Zoom — Select this menu item by pointing and clicking with the mouse,
or by pressing the Z keyboard key. Zoom enters a waveform display
expansion mode, where an enclosing rectangle is used to select a
region on the waveform display that will be expanded in the display
area.
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When you select Zoom, the normal cursor changes to a Left Corner
graphic symbol ([ ). To select the region you want to expand, move the
cursor (do not click the mouse) to a position on the display where you
want the upper left corner of the enclosing rectangle to start. Then press
and hold the left mouse button while moving the cursor to the position
where you want the lower right corner of the enclosing rectangle to be.
This will create an enclosing rectangle. Release the left mouse button.

Zooming is a repeatable action that you can perform on each new
display, until Zooming reaches a waveform display of only two points.
You can not Zoom further than a two-point display.

m  Full View — Select this menu item by pointing and clicking with the
mouse, or by pressing the F keyboard key. Full View returns a zoomed
display to a display of the entire waveform.

Options

Select this menu item by pointing and clicking with the mouse, or by press-
ing and holding the ALT keyboard key while pressing the O key. Options
opens the following Options Menu, allowing you to select waveform display
enhancements.

Scroll Bars
Grid

Display Cursor
Waveform Cursor
Amplitude Cursors
Time Cursors

Colors and Styles. ..
Labels...

Scroll Bars — Select this menu item by pointing and clicking with the
mouse, or by pressing the S keyboard key. Scroll Bars adds vertical

and horizontal scroll bars to the waveform display. After selecting this

command, when you select the Options Menu again, Scroll Bars will

have a check mark (J)o its left indicate that it is selected. Selecting it
again will disable the feature.

You can also scroll the waveform display in two other ways, as follows:

e By using the directional arrow keys on the numeric keypad or on a
separate arrow keypad (some keyboards have both)
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® By moving the mouse cursor just off the waveform display and
slightly to the left or below the scales. When you do this, the cursor
changes to a double-ended arrow cursor. When this cursor is to the
left of the vertical scale, clicking the left or right mouse button moves
the display vertically. When this cursor is below the horizontal scale,
clicking the left or right mouse button moves the display horizontally.

®  Grid — Select this menu item by pointing and clicking with the mouse,
or by pressing the G keyboard key. Grid adds vertical and horizontal
grids to the waveform display at each major vertical and horizontal scale
mark. After selecting this command, when you select the Options Menu
again, Grid will have a check mark (J)o its left. Selecting it again will
disable the feature.

NOTE

The following four cursor features are mutually exclusive selections.
When you select one of them, any other one thatis already selected
willbe disabled.

Display Cursor — Select this menu item by pointing and clicking with
the mouse, or by pressing the D keyboard key. Display Cursor adds a
vertical and horizontal display cursor to the waveform display. You can
control each cursor independently by the direction you move the mouse.
You do not need to click the mouse to move the cursors. Each cursor
has a current value associated with it that is displayed in the lower left
corner of the display. The x: value is the current time value of the hori-
zontal scale, and the Y : value is the current amplitude value of the
vertical scale. After selecting this command, when you select the Op-
tions Menu again, Display Cursor will have a check mark (J}o its left.
Selecting it again or selecting another cursor will disable the feature.

®  Waveform Cursor — Select this menu item by pointing and clicking
with the mouse, or by pressing the W keyboard key. Waveform Cursor
adds a vertical and horizontal waveform cursor to the waveform display.
Left and right movement of the mouse controls the vertical cursor. As the
vertical cursor moves, the horizontal cursor moves to track the vertical
cursor. Each cursor has a current value associated with it that is dis-
played in the lower left corner of the display. The X: value is the current
time value of the cursor position on the waveform, and the v: value is
the current amplitude value of the cursor position on the waveform. After
selecting this command, when you select the Options Menu again,
Waveform Cursor will have a check mark (JY)o its left. Selecting it
again or selecting another cursor will disable the feature.

NOTE

Waveform cursors can only be manipulated with the mouse: there is
no keyboard interface.
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Amplitude Cursors — Select this menu item by pointing and clicking
with the mouse, or by pressing the A keyboard key. Amplitude Cursors
adds two horizontal cursors to the waveform display (identified with a
boxed number 1 and 2 at the left of the display). You can independently
move each cursor by clicking the mouse on the cursor and dragging it
to the desired location. Each cursor has a current amplitude value
associated with it that is displayed in the lower left corner of the display
and identified with a 1: and 2 :. The same value display also includes
the Delta value between the cursors, which is identified with a D: . After
selecting this command, when you select the Options Menu again,
Amplitude Cursors will have a check mark (J) to its left. Selecting it
again or selecting another cursor will disable the feature.

Time Cursors — Select this menu item by pointing and clicking with the
mouse, or by pressing the T keyboard key. Time Cursors adds two
vertical cursors to the waveform display (identified with a boxed number
1 and 2 at the top of the display. You can independently move each
cursor by clicking the mouse on the cursor and dragging it to the de-
sired location. Each cursor has a current time value associated with it
that is displayed in the lower left corner of the display and identified with
al1: and 2:. The same value display also includes the Delta value
between the cursors, which is identified with a D: . After selecting this
command, when you select the Options Menu again, Lime Cursors will
have a check mark (J)o its left. Selecting it again or selecting another
cursor will disable the feature.

Colors and Styles... — Select this menu item by pointing and clicking
with the mouse, or by pressing the C keyboard key. Colors and
Styles... opens the following dialog box, allowing you to select
waveform display colors and line styles.

4-112

Menus



Colors and Styles

O Points Only
Selections Line Styles
E&?EE!IIIIIIIIIIIIIIQ I ]
Set Axes
Set Background | _____ I
Set Graph Background
Set Labels r— ----------------- ]
=== |
F=== =
rSample
Colors
BN N mEEE
] . [
P

[ ok | [ cance |

IPG provides the following dialog box items for user interaction:

B Selections— Ast box containing a listing of the items whose
colors and line styles you can change, as follows:

Waveform Variable names or plothames
Set Grid and Axes

Set Background

Set Graph Background

Set Labels

® Sample— AMisplay representing the waveform display whose
features will change color and line style based on the selections you
make in the Selections list box.

B Points Only — Selecting this check box causes the selected graph
to be plotted with points only instead of lines from point to point.

®  |ine Styles— lst box containing the different line styles you can
select, as follows:

Solid

Long Dash

Short Dash

Long Dash with Single Dot
Long Dash with Double Dot

m  Colors— HAst box containing the different colors you can select.
The available colors are Black, Red, Green, Blue, Yellow, Purple,
White, Light Purple, Light Blue, Light Yellow, and Light Green.
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Labels... — Select this menu item by pointing and clicking with the
mouse, or by pressing the A keyboard key. Labels... opens the follow-
ing dialog box, allowing you to change the waveform display title and
the names of the X and Y Axes.

Label Options
Title: [MToW |
X Axis: |P01nts |

¥ Axis: [yolrs |

uu ) [ cancel ] I

IPG provides the following dialog box commands for user interaction.

Title: — An edit box where you enter a title for the waveform display.

X Axis: — An edit box where you enter a name for the horizontal
scale.

Y Axis: — An edit box where you enter the name of the vertical
scale.

OK — Select this pushbutton to complete the Labels... action.

Cancel — You can select this pushbutton to cancel the Labels....

4-114

Menus



Section 5
Advanced Applications






Advanced Applications

This section contains detailed information and application tutorials for the
advanced features of IPG.

Creating a Test
Procedure

In this example, we will create a more complex test procedure than was
given in Section 3, CreatingandEditing a Test Procedure. The test proce-
dure we will create is identical to the DEMOTEST.PRG procedure supplied
on the IPG program disks and listed in Appendix B, DEMOTEST.PRG Pro-
gram. We will create this program step-by-step, explaining the creation and
purpose of each step as we go.

You can compare your on-screen test procedure with the OUTLINE printout
in Appendix B. The only difference in our procedure and the DEMOTEST
procedure will be the name; we will name our procedure MYTEST. (Boththe
OUTLINE and FULL printouts in Appendix B have reference numbers on the
left margin of the page. These reference numbers correspond to the number
of the tutorial description where that step was created. For example, if the
boxed number 1 on the printout is what you want to reference, it refersto 7.
Selecting the Instruments.).

Test Procedure
Overview

Assumptions

If you intend to create the following test procedure, it is assumed that the
instrumentation in the following Required Hardware description (or the
equivalent) is available, and that you know how to set up and operate that
instrumentation. It is also assumed that the proper files from the IPG pro-
gram disks (listed in the following Software description) have been copied
from the disk into the directory where the completed test procedure will be
stored.

NOTE

Ifpossible, create the followingprocedure in one session. (It will
take you about an hour.) If you do stop in the middle of the proce-
dure and exit, be sure to save your work. When youreopen the
procedure, refer to the manualillustration of the last completed
step andnotice which step in the procedure was highlighted. You
will need to highlight this step before continuing, so that the steps
willbe in the proper order when you complete the procedure. Also,
after reopening the file, you may need to open the InstrumentFront
Panel views by using the Instruments Menu, rather than by using
the icons at the bottom of the screen display.
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Required Hardware

The following instrumentation is used in this test procedure:
A Tektronix DM5120 Programmable Digital Multimeter (GPIB controlled)
A Tektronix FG5010 20 MHz Function Generator (GPIB controlled)

A Tektronix PS503 Power Supply (User controlled — used to provide
power to the unit under test (UUT))

A Tektronix TM5006 Mainframe (required for the DM5010, FG5010, and
PS503)

A controller capable of GPIB communications with the instruments

If you choose to use equivalent instrumentation, you will need to provide the
proper instrument driver files to replace those supplied on the IPG program
disks. If the necessary drivers are not included in the Tektronix Instrument
Front Panel Libraries, you will need to write your own drivers. Refer to the
Instrument Front Panel Developer's Manual for further information.

Software

The following instrument drivers and bit-mapped picture files are necessary
for the creation of the test procedure. These files are included on the IPG
program disks. You will need to verify that these files have been copied from
the disk, and that they reside in the directory where the test procedure will
be stored.

TDM5120.1SD
TDM5120.HLP
TEKFG.ISD
TEKFG.HLP
TEKPIC.BMP
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Test Procedure Overview

DEMOTEST.PRG, the test procedure you will create in this section, tests an
amplifier with an amplitude control. The test has the operator adjust the
control for a particular voltage at a base frequency. It then varies the fre-
guency from 10-100 kHz in 21 logarithmic steps, measuring the voltage at
each frequency. Finally, the test procedure reports the results on the screen
and logs them into a file named DEMOTESTDAT

1. Selecting the Instruments

You can select the instruments at any time during the creation of the
procedure, as long as the selection occurs before the instrument views
are used. However, since instrument selection should be part of the test
procedure planning process, we will begin with the selectionin creating
the procedure. This ensures that the instrument drivers will be available
for the test procedure when they are needed. You will notice on the test
procedure printouts that a list of the selected instrumentsis printed
before the first procedure step.

NOTE

The instrument primary GPIB addresses given in these procedures
are the factory defaults. If you have changed these addresses, you
willneed to enter the correct address during the procedures, rather
than the default given.

Begin the instrument selection by selecting Instruments from the Main
Menu bar. When the Instruments Menu appears, select Select.... After
the Instruments Select dialog box appears, perform the following steps:

a. Selectthe TDM512 0.1SD file by pointing and double-clicking the
mouse on it in the drive/directory/file list box. When the file name
appears in the Drivers: edit box, ensure that GPIBO is selected in
the Port: edit box. If GPIRO is not selected, point and click the
mouse on it. Then enter the factory default GPIB address of 16 in
the Primary: edit box and dmm in the TMS Name: edit box. Do not
make any entry in the Secondary: address box (this is used only
when the instrument has a secondary GPIB address). If any errors
occur during the loading of the instrument driver, appropriate error
messages will be displayed. Before continuing to the next step,
make certain that you screen display matches the following illustra-
tion.
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INSTRUMENT SELECT

TMS Name Driver Port Address
Drivers: Port: Address: TMS Name:
[tdm5120 isd | EEED Primary: [dmm ]
e Secondary:
Ll | | | |__:__:| Defete
bl ard I
F-a-}

b. Selectthe Add pushbutton.

c. Next, select the TEKFG.ISD file by pointing and double-clicking the
mouse on the name in the drive/directory/file list box. When the file
name appears in the Drivers: edit box, ensure that GPIBO is se-
lected in the Port: edit box. If GPTRBO is not selected, point and click
the mouse on it. Then enter the factory default GPIB address of 24
in the Primary: edit box and £g in the TMS Name: edit box. Select

the Add pushbutton and verify that the display matches the follow-
ing illustration.

INSTRUMENT SELECT

TMS Name Driver Port Address

drnm tdmb120 isd GPIB0 PRI 16
tekfg.isd PRl 24

Drivers: Address: — | TMS Name
[tekdg isd [l GPiBo Primary: [fg

ey
tdm5120.isd 1 Secondary:

L] ]

flibrary] (K

el

d. Selectthe OK pushbutton to complete the instrument driver selec-
tion process and return to the Main Menu. To confirm that the instru-
ment selection has taken place, select Instruments, then select
View. Your display should match the following illustration. After
verifying your selections, select Cancel.

Instruments Front Panel

TMS Name Driver Port Address
dmm tdrm5120 ied GPIBO PRI 16
Q tekfg isd GPIBO PRI 24

(234 Cancel
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2. Entering the First Remark
Perform the following to create the first test procedure step REMARK:
a. Select Actions from the Main Menu bar.
b. When the Actions Menu appears, select Remark....
c. After the Remark dialog box appears, perform the following:

Enter the words Locate Gain Adj R3 and preset it.in
the edit box. Your display should match the following illustration

REMARK

Edit

Locate Gain Adj R3 and presetit.

m  Select the OK pushbutton to create the step and return to the
Main Menu. The REMARK Step will appear in the display. Since
this is the first test procedure step to appear on the display, a
PROCEDURE (Untitl ed) () line will appear at the beginning of
the procedure and an END- PROCEDURE line will appear after the
REMARK. Verify that your display matches the following illustra-
tion.

TekTMS/IPG - (untitied)
File Edit Actions Operator Links Instruments Run! Debug Options

Translate F1=Help

PROCEDURE (untitied] [ }
REMARK Locate Gain Adj R3 and preset it.
END PROCEDURE
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3. Naming the Procedure

So far, we have not saved the procedure, so the procedure statement
shows PROCEDURE (untitl ed) (), andthe window Title Bar at the
top of the display shows TekTMS - (unti t| ed), indicating that no file
name has been assigned.

Atest procedure is named when you save it, which can be done any
time after you have created at least one step. The file name assigned to
it becomes the name of the test procedure.

NOTE

Whenusing a GPIB Interface Cardin a Personal Computer or
Workstation to control GPIB instrumentation, users need to be
aware of certain filenames that should not be used for Test Proce-
dures (files with .PRG extensions), or for Instrument Front Panel
drivers (files with ./SD extensions). For additionalinformation see
the File Names topic in Section 2, Getting Started.

Perform the following steps to name the test procedure:

a. Select File from the Main Menu bar.

b. Whenthe File Menu appears, select the Save as... menu item,
causing the Save As dialog box to appear. Then enter MYTEST in the
Save file as: edit box (you do not need to enter a file extension,
since IPG automatically adds a .PRG extension). Your display should
match the following illustration.

Save file as: cipg
|MYTEST |
Edit Key:
l ] | Save |
8y beareg!
[ | Cancel |

c. Select the Save pushbutton to create the step and return to the
Main Menu. The file name will appear as the title in the previously
(untitled) window Title Bar at the top of the display, and in the pre-
viously (untitled) PROCEDURE statement in the display. Verify that
your display matches the following illustration.
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’-= TekTMSHPG - MYTEST.PRG M=
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE MYTEST | 1 e ..
REMARK Locate Gain Adj R3 and presetit =~~~
END-PROCEDURE

4. Adding Operator Prompts

A Picture Prompt — You can enter an operator prompt step in the
form of a picture anywhere in the procedure. This picture must have
been created, scanned, or captured in a bit-mapped format that can be
read into a Windows environment.

Perform the following to create a Pi ct ur e Pronpt step in your test
procedure:

a. SelectQperator from the Main Menu bar. When the Operator Menu
appears, selectthe Prompt menu item. After the Prompt menu list
appears, select Picture

b. After the Picture Prompt dialog box appears, select File. When the
File menu appears, select the Load... menu item.

c. Whenthe Picture File Selection dialog box appears, enter TEK-
PIC.BMP in the Picture Name: edit box. TEKPIC.BMP is the name of
the sample file provided with the IPG containing the picture to be
loaded. Verify that your display matches the following illustration,
then selectthe Load pushbutton.
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Picture Name:
tekpic.bmp

c:Aipg
tekpic.bmp
[..]

[library]
[-a-]

[-c]

[-d-]

[-e-]

d. Whenthe picture shown in the following illustration appears in the
Picture Prompt dialog box, select File.

Eile Edit Label Comment

GAIN % 15U
L 31 S c3

I c1
(e =TT - "{l]:l;

—t T

R4

NOTE

Refer to Section 5, Menus, Operator Menu, Prompt, Picture... for
more information about using .BMP files.

e. After the File menu appears, select the Save and Exit... menu item
to create the step and return to the Main Menu. Your display should
now match the following illustration.
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= TekTMS{IPG - MYTEST.PRG v |
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE MYTEST [ }
REMARK Locate Gain Adj R3 and presetit.

PROMPT PICTURE tekpic.bmp

Text Prompt — You can enter an operator prompt step in the form of
text anywhere in the procedure.

Performthe following to create a Text Pronpt Step in our test proce-
dure:

f.  Select Operator from the Main Menu bar. When the Operator Menu
appears, select the Prompt menu item. After the Prompt menu list
appears, select Text.

g. Whenthe Text Prompt dialog box appears, enter set R3 Gai n
Adj to mdrange. inthe Message: edit box. Leave the Variable:
edit box blank. Verify that your display matches the illustration
below, then select the OK pushbutton to create the step and return
to the Main Menu.

TEXT PROMPT

Edit Label <Comment

Massage:
Set R3 Gsain Adj to midrange.

Variable: [ |

I OK I | Cancel l

h. Verify that your display matches the illustration below.
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= TekTMS/IPG - MYTEST.PRG v|a
File Edit Actions Operator Links Instruments Bun! Debug Options
Translate F1=Help
PROCEDURE MMEST [ ]
REMARK Locate Gain Adj R3 and preset it.

PROMPT PICTURE tekpic.bmp

PROMPT Set R3 Gain Adj to midrange.
END PROCEDURE

5. Entering the Second Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Initialize instruments for tests to follow forthe REMARK
text. When you have completed entering the REMARK, selected the OK
pushbutton, and returned to the Main Menu, your display should match
the following illustration.

TekTMS/IPG - MYTEST.PRG
File Edit Actions Qperator Links Instruments Bun! Debug Options
Translate F1=Help

PROCEDURE MMEST (]
REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekgic.bmp
PROMPT Set R3 Gain Adj to midrange.
‘REMARK Initialize instruments for tests to follow.
END_PROCEDURE
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6. Setting the Instruments

To create SETT ING steps, the instrument drivers (files with an .1ISD
extension) for the specific instruments must be available in the directory
where the procedure is to be saved.

Setting the Function Generator — Perform the following to create a
SETT NG step for the Function Generator (FG5010):

a. Open the function generator (TEKFG.ISD) Instrument Front Panel
view by selecting Instruments from the Main Menu bar. When the
Instruments Menu appears, select the View... menu item. After the
Instruments Front Panel dialog box appears, select the TEKFG.ISD
(fg) instrument from the list box, then select the OK pushbutton.

NOTE

You may need to resize the window to see the entire instrument
frontpanel view.

b. Select the SINE WAVE radiobutton; selectthe OUTPUT check box;
enter 1000 inthe FREQUENCY edit box; selectthe CONTINUOUS
check box; and select 1 in the AMPLITUDE list box. Verify that your
display matches the following illustration.

g (tekfg.isd)
Step Edit Interaction Update! Variables Help Views Misc Fi=Help

FREQUENCY

O SQUARE WAVE

@ SINE WAVE
X cONTINUOUS
(O TRIANGLE WAVE
X outpPuT AMPLITUDE
%]
| |
1
..

c. Select Step. Whenthe Step Menu appears, select Saye Selected
Settings.... After the Selected Settings dialog appears, select the
following Control List names, in order, and select the Add pushbut-
ton after each Control List item. The order of the controls in the
Selected Control edit box is the order in which they will be ex-
ecuted, beginning at the top of the list. This will place the selected
Control List names in the Selected Control edit box.

SINEWAVE
FREQUENCY
CONTINUOUS
AMPLITUDE
OUTPUT
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d. Verify that your display matches the following illustration, then select
the OK pushbutton.

Selected Settings

Control List Selected Control

ISQUAHEWAVE SINEWAVE

TRIANGLEWAVE FREQUENCY
CONTINUOUS
AMPLITUDE Add All

OUTPUT

Dadoin

OK

Ll

Cancel

e. When the front panel view reappears, minimize it by selecting the
down-arrow ( ] ) in the upper right corner of the window. This will
keep the front panel opened, but reduce it to an active icon at the
bottom of the display. It also will return to the test procedure outline
display and the Main Menu. Your display should now match the
following illustration.

= TekTMSJIPG - MYTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE MYTEST ( ]
REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.
REMARK initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
END PROCEDURE

Setting the Digital Multimeter — The seTT BNG step for the Digital
Multimeter (DM5120) is created in exactly the same manner as the
SETT NG step for the Function Generator.

Perform the same actions you used to create the SeTT ING step for the
Function Generator, with the following exceptions:

f.  After the Instruments Front Panel dialog box appears, select the
TDM5120.1SD (dmm) instrument from the list box, then select the
OK pushbutton.
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NOTE

You may need to resize the window to see the entire instrument
front panel view.

g. After the Instrument Front Panel view and menu appear, select the
3 Digits radiobutton from the ACCURACY group box, then select
30V from the RANGE list box. Verify that your display matches the
following illustration.

dmm (tdm5120.isd]
8tep [Edit |Interaction Update! Variables Help Views Misc F1=Help

DM5120 AC VOLTMETER

Measurement

1]

ACCURACY RANGE
@ 3 Digits AUTC
O 4 Digits 3‘3"{,
)5 Digits 30V
) 6 Digits
-

h. Select Step. When the Step Menu appears, select Save Selected
Settings.... After the Selected Settings dialog box appears, select
each of the following Control List names (in the order shown), and
select the Add pushbutton after each Control List item. This will
place the selected Control List names in the Selected Control edit
box.

acvthree
acvrange

i.  Verify that your display matches the following illustration, then select
the OK pushbutton.

Selected Settings

Control List Selacted Control

acvacq acvthree

acviour acvrange

acvfive

acvsix Add All
PDejele

{id"

Cancel
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j.  Whenthe front panel view reappears, minimize it by selecting the
down-arrow ( | ) inthe upper right corner of the window. This will
keep the front panel opened, but reduce it to an active icon at the
bottom of the display. It also will return to the test procedure outline
display and the Main Menu. Your display should now match the
following illustration.

TekTMS/IPG - MYTEST.PRG - | -
File Edit Actions Qperator Links Instruments Bun! Debug Optiens

Translate F1=Help

PROCEDURE MMEST( }
REMARK Locate Gain Adj R3 and preset it.

PROMPT PICTURE tekpic.bmp

PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAYE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree
‘END PROCEDURE

7. Entering the Third Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Adjust R3 Gain adj to its nom nal val ue. for the REMARK
text. When you have completed entering the REMARK, selected the OK
pushbutton, and returned to the Main Menu, your display should match
the following illustration.

= TekTMS{IPG - MYTEST.PRG ~[«

File Edit Actions Qperator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE MYTEST [ ]
REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SE'ITING dmm acvrange acvthree
REMARK Adjust R3 Gain to its nominal value.
‘END PROCEDURE
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8. Adding an Adjustment Step

An ADJUSTMENT step creates an adjust-measure-display interactive
loop step starting at an ADJUSTMENT statement and ending at an
END- ADJUSTMENT statement. Perform the following to create an AD
JUSTMENT step:

a. SelectQperator from the Main Menu bar. When the Operator Menu
appears, selectthe Adjustment... menu item. After the Adjustment
dialog box appears, enter 3 in the Lower Limit: edit box, 3.6 in the
Nominal Value: edit box, and 4 in the Upper Limit: edit box.

b. Entergai ncal inthe Variable: edit box. This is the variable name
where the value measured at the output of the Gain Amplifier is
stored. Next, click the mouse on the Message: edit box and enter
Adjust R3 to its nom nal val ue. This message will appear
on-screen for the operator during procedure runtime. Verify that your
display matches the following illustration.

ADJUSTMENT

Edit Label Comment

Lower Limit: Nominal Value: Upper Limit:
3 | [3.6 [[4

Variable: [gaincal \

PassfFail: I I

Message:

Adjust R3 to its nominal value.

c. Select the OK pushbutton to create the step and return to the Main
Menu. Your display should now match the following illustration.

TekTMS]IPG - MYTEST.PRG
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE MMEST{ )
REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree
REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
END ADJUSTMENT
END PROCEDURE
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9. Taking Measurements

MEASUREMENT steps, like SETTI NGsteps, require the instrument driv-
ers (files with an .ISD extension) for the specific instruments to be avail-
able in the directory where the procedure is to be saved.

This measurement step must be part of the ADJUSTMENT /END_AD-
JUSTMENT construct; however, the current display cursor location is at
the highlighted END- PROCEDURE statement. Since steps are entered
immediately above a highlighted step, you must point and click the
mouse on the END- ADJUSTMENT statement. This changes the location
at which the next step will be inserted.

Perform the following to add the MEASUREMENT step:

a. Point and double-click the mouse on the dmm icon at the bottom of
the display. (If you have saved and exited the procedure since
creating the SETTING steps, the icon will not be available. In this
case, selectInstruments from the Main Menu. When the Instru-
ments Menu appears, select the View... menu item. After the Instru-
ments Front Panel dialog box appears, highlight the TDM5120.1SD
instrument in the list box and select OK.)

b. When the front panel view and menu appears, click on the Mea-
surement edit box. This will make Measurement the currently
selected control, and will place a blinking cursor in the edit box, as
shown in the following illustration.

" dmm (tdm5120.isd)
Step Edit |[Interaction Update! Variables Help Views Misc F1=Help

DM5120 AC VOLTMETER

Measurement

) |
ACCURACY RANGE
@ 3 Digits AUT(
4 Digits 32%
Lo () 5 Digits 30V
Blinking Cursor & 6 Digits 300
Dave ]

c. Select Variables from the front panel menu. When the Variables
Menu appears, selectthe Current Control... menu item. After the
Variable dialog box appears, enter gaincal in the Variable: edit
box.
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NOTE

It is important that the variable name (in this case, gai ncal )
associated with the selected instrument control be the same as the
name of the ADJUSTMENT loop. If the names are not the same, the
ADJUSTMENT loop will not have a value. If you do not perform steps
9c. and 9d. correctly, you may have a different name for the vari-
able. If you do not assign a variable name, IPG will create its own
name of the form *1 TMSname.contro/TYPE’, where the name starts
with "1, followed by the TMS name of the instrument, then a period,
then the control name, followed by the variable type (string, float,
etc.) The assignment of variable names to front panel controls is
how IPG is able to return a measurementfor a specified control.
Refer to the illustration in Step e. to see where the variable and loop
names appear in the program.

Verify that your display matches the following illustration.

YARIABLE

Edit
Control Id: acvreading
Variable: |gaincal I

d. Selectthe OK pushbutton to assignthe variable and return to the
front panel view. After the front panel view returns, select Step.
When the Step Menu appears, select the Save Selected Measure-
ments... menu item. After the Selected Measurements dialog box
appears, select acvreading from the Control List list box, then the
Add pushbutton. Verify that your display matches the following
illustration.

Selected Measurements

Control List Selected Control

acvreading

acviour
acvfive
acvsix Add All
acvfilt ...
acvrange

{rainte

[ veiee ]
[cancer ]

Cancel
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e. Selectthe OK pushbutton to create the step and return to the front
panel view. When the front panel view reappears, minimize it by
selecting the down-arrow ( } ) in the upper right corner of the win-
dow. Point and click the mouse on the END- PROCEDURE step to
highlight it. Your display should now match the following illustration.

= TekTMS/IPG - MYTEST.PRG ME

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE MMEST( }
REMARK Locate Gain Adj R3 and preset it.

PROMPT PICTURE tekpic.bmp

PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.

SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
These names SETTING d acvrange acvthree

must match [REN ; ain to its nominal value.

END ADJUSTMENT
END_PROCEDURE

10. Entering the Fourth Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Initialize test procedure vari abl es. for the REMARK text.
When you have completed entering the REMARK, selected the OK push-
button, and returned to the Main Menu, your display should match the
following illustration.

= TekTMS/IPG - MYTEST.PRG v|a
File Edit Actions QOperator Links [nstruments Run! Debug Options
Translate F1=Help

ROCEDURE MYTESTI }
REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.
REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAYE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree
REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END_ADJUSTMENT
REMARK Initialize test procedure variables.
END PROCEDURE

5-18 Advanced Applications




11. Assign and Initialize the Test Variables

The next three steps in our test procedure use the Calculate menu item
from the Actions Menu to assign names to test procedure variables and
initialize those variables.

Perform the following to create a CALCULATE step:

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, select the Calculate... menu item.

b. After the Calculate dialog box appears, click the mouse on the
Variable: edit box and enter indexs&. (The last character in the
name (&) indicates an integer variable type.) Click the mouse on the
Expression: edit box and enter 0. This sets the initial value of the
variable indexs. Verify that your display matches the following
illustration.

Edit Labe! Comment

Variable: Expression:

Iindex& I = ]0

c. Selectthe OK pushbutton to create the step, assign and initialize
the variable, and return to the Main Menu. Verify that your display
matches the following illustration.

= TekTMS/IPG - MYTEST.PRG [~ T-]]
File Edit Actions Operator Links Instruments Run! Debug Options

Translate F1=Help

PROCEDURE MMEST [ ]

REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.

REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree

REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4

MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.

CALCULATE index& = 0
: .

d. Repeat Steps a and b, but enter testdatetime$ in the Variable:
edit box. (The last character in the name ($) indicates a string vari-
able type.) Enterdate$()+*  “+time$ () inthe Expression: edit
box. This sets the initial value of the variable testdatetime$. Verify
that your display matches the following illustration.
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NOTE

time$(), date$(), and chr#() are builtin IPG functions.

CALCULATE
Edit EtLabe! cCcomment

Variable: Expression:
Itestdﬁtelimes | = |dale$0+""+time$ﬂ\ l

e. Selectthe OK pushbutton to create the step, assign and initialize

the variable, and return to the Main Menu. Verify that your display
matches the following illustration.

= TekTMS!IPG - MYTEST.PRG = -
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
PROCEDURE MYTEST [ |

REMARK Locate Gain Adj R3 and preset it.
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.

REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree

REMARK Adjust R3 Gain to its nominal value.

ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal

END-ADJUSTMENT

REMARK Initialize test procedure variables.

CALCULATE index& =0

CALCULATE testdatetime$S = dateS[J+timeS(]
END PROCEDURE :

f.  Repeat Steps aand b, but enterreport$inthe Variable: edit box.
(The last character in the name ($) indicates a string variable type.)
Enter testdatetime$+chr$ (13)+chr$ (10) inthe Expression:
edit box. This sets the initial value of the variable report$. Verify that
your display matches the following illustration.

Edit Label Comment

Variable: Expression:

[reports | = testdatetimeS+chrs(13)+chrs(10)

I Cancel I
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g. Selectthe OK pushbutton to create the step, assign and initialize
the variable, and return to the Main Menu. Verify that your display
matches the following illustration.

= TekTMS{IPG - MYTEST.PRG v |-
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

REMARK Locate Gain Adj R3 and presetit. +
PROMPT PICTURE tekpic.bmp
PROMPT Set R3 Gain Adj to midrange.
REMARK initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree
REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END-ADIJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& = 0
CALCULATE testdatetime$ = date$fj+timeS[)
CALCULATE report$ = testdatetimeS+chrS{13}+chr5(10]
END PROCEDURE

3|‘4

12. Entering the Fifth Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Initialize test procedure vari abl es. for the REMARK text.
When you have completed entering the REMARK, selected the OK push-
button, and returned to the Main Menu, your display should match the
following illustration.

= TekTMS/IPG - MYTEST.PRG [~ ]l
File Edit Actions Operator Links Instruments Bun! Debug Options
Translate F1=Help
PROMPT PICTURE tekpic.bmp hd

PROMPT Set R3 Gain Adj to midrange.

REMARK Initialize instruments for tests to follow.
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING dmm acvrange acvthree

REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4

MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT

REMARK Initialize test procedure variables.
CALCULATE index& =0
CALCULATE testdatetime$ = dateS{}+timeS()
CALCULATE report$ = testdatetimeS+chrS(13}+chr$(10]

REMARK Test the frequency response from 10Hz to 100kHz. -
I-EIQD PROCEDURE ry
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13. Creating a FOR-NEXT Loop

When you create a basic FOR-NEXT loop step, an opening FOR state-
ment and an ending NEXT statement are displayed in the procedure.
You must create any test procedure steps that need to execute within
the FOR-NEXT loop between these two statements. Our test procedure
will contain two REMARK steps, two Cal cul at e steps, one SETTI NG
step, one DELAY step, and one MEASUREMENT step within the
FOR-NEXT loop.

Perform the following to create the basic FOR-NEXT loop step:

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, select the For Next menu item. After the For Next Menu
appears, select the Log menu item.

b. When the For Next Log dialog box appears: click the mouse on the
Variable: edit box and enter freq; click the mouse on the Start
Value: edit box and enter 10; click on the End Value: edit box and
enter 1. 0E+5; and click on the Number of Steps: edit box and
enter 21. Verify that your display matches the following illustration.

Edit Label Comment

Start Value: End Value:

[10 | [1.0E+5 |
Number of Steps: innramunt Sive.

21 1L |
Variable: freq |

c. Selectthe OK pushbutton to create the basic FOR-NEXT loop and
return to the Main Menu. Click the mouse on the NEXT statement to
highlight it. Before proceeding to the next step, verify that your
display matches the following illustration.
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= TekTMSHIPG - MYTEST.PRG ME

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

REMARK Initialize instruments for tests to follow. hd
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE
SETTING drnm acvrange acvthree
REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT drnm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& =0
CALCULATE testdatetime$ = dateS[+timeS()
CALCULATE reports = testdatetimeS+chrS${13)+chrS{10]
REMARK Test the frequency response from 10Hz to 100kHz.
FOR frea =10 TO 1.0E+5 STEPS 21 LOG
NEXT -

END PROCEDURE ‘

14. Entering the Sixth Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the FirstRemark. The only difference is that you will enter
Initialize test procedure variabl es. for the REMARK text.
When you have completed entering the REMARK, selected the OK push-
button, and returned to the Main: Menu, your display should match the
following illustration. (You may need to scroll the display for all the steps
shown in the illustrationto be visible.)

= TekTMS/IPG - MYTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate Fi=Help
SETTING fg SINEWAVE FREQUENCY OUTPUT CONTINUOUS AMPLITUDE hd

SETTING drnm acvrange acvthree

REMARK Adjust R3 Gain to its nominal value.
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4

MEASUREMENT drnm acvreading:gaincal

END-ADJUSTMENT

REMARK Initialize test procedure variables.
CALCULATE index& =0
CALCULATE testdatetime$ = date5[J+timeS()
CALCULATE reports = testdatetimeS+chrS[13)+chr$(10]

REMARK Test the frequency response from 10Hz to 100kHz.
FOR frea = 10 TO 1.0E+5 STEPS 21 LOG

REMARK Set the Function Generator frequency to freq$
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15. Defining a Test Variable within the Loop

Create this step using the same procedure that you used in Step 77,
Assigning and Initializing Test Variables, parts a. and b. Enter £reqs in
the Variable: edit box, and stxr$ (freq) inthe Expression: edit box.
(strs () is a built-in IPG function.) Verify that your display matches the
following illustration.

Edit label Comment

Variable: Expression:

[treqs | - [strstreq ]

Select the OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration. (You
may need to scroll the display for all the steps shown in the illustration to
be visible.)

Eile Edit Actions Operator Links Instruments Bun! Debug Options
Translate F1=Help

SETTING drnm acvrange acvthree i
REMARK Adjust R3 Gain to its nominal value.

ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4

MEASUREMENT dmm acvreading:gaincal

END-ADJUSTMENT
REMARK Initialize test procedure variables.

CALCULATE index& =0

CALCULATE testdatetime$ = date$[+time$[)

CALCULATE report§ = testdatetimeS+chr$(13)+chr5{10)
REMARK Test the frequency response from 10Hz to 100kHz.

FOR frea = 10 TO 1.0E+5 STEPS 21 LOG
REMARK 'Set the Function Generator frequency to freq$
CALCULATE freq$ = str§[fre

END-PROCEDURE
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16. Setting an Instrument within the Loop

This step is created in the same manner as Step 6, Setting the Instru-
ments.

Perform the following to create this SETT ING step for the Function
Generator (fg):

a. Point and double-click the mouse on the fg icon at the bottom of the
display, or click on the icon and select Restore from the Control
Menu that will appear. When the front panel view and menu ap-
pears, select the FREQUENCY edit box to assign it as the currently
selected control (this action will also place a blinking cursor in the
edit control box). Verify that your display matches the following
illustration.

[~ ]~

F1 :Help

fg (tekfg.isd)

Step Edit Interaction update! Variables Help Views Misc

Blinking Cursor e

FREQUENCY

@ SQUARE WAVE
O conTinuous

AMPLITUDE

.2
.5 v

Select Variables. When the Variables Menu appears, select the
Current Control... menu item. After the Variable dialog box appears,
enter freqs in the Variable: edit box.

NOTE

Itisimportant that the control variable name matches the string
representation of the FOR-NEXT variable, since thisis how values
from the testprocedure are transferredto the front panel controls
the CALCULATE Step (createdin 15. Defining a Test Variable within
the Loop) is necessary because the frontpanel control expects
data thatis a string representation of a number.

Verify that your display matches the following illustration.

VARIABLE
Edit

FREQUENCY
[freqs
L

Control Id:

Variable:
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c. Selectthe OK pushbutton to assign the variable and return to the
front panel view. Select Step. When the Step Menu appears, select
the Save Selected Settings... menu item. After the Selected Set-
tings dialog box appears, select FREQUENCY from the Control List
list box and select the Add pushbutton. FREQUENCY will appear in
the Selected Control list box, as shown in the following illustration.

Selected Settings

Control List Selected Gontrol

SQUAREWAVE FREQUENCY
SINEWAVE

TRIANGLEWAVE
QUTPUT Add All

CONTINUOUS

AMPLITUDE

Deivts

oK

Cancel

il

d. Selectthe OK pushbutton to create the step and return to the front
panel view. Minimize the front panel view, which will also return you
to the Main Menu. Verify that your display matches the following
illustration. (You may need to scroll the display for all the steps
shown in the illustration to be visible.)

TekTMS/IPG - MYTEST.PRG v|a]

File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
+

REMARK Adjust R3 Gain to its nominal value. ]
ADJUSTMENT gaincal LOW 3 NOMINAL 3.6 HIGH 4
MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& = 0
CALCULATE testdatetime$ = date$[+time$()
CALCULATE repont$ = testdatetimeS+chr$(13])+chr$[10]
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = str$(freq)
SETTING fg FREQUENCY:freq$
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17. Entering the Seventh Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Delay for DMM range change. for the REMARK text. When you have
completed entering the REMARK, selected the OK pushbutton, and
returned to the Main Menu, your display should match the following
illustration. (You may need to scroll the display for all the steps shown in
the illustration to be visible.)

= TekTMS{IPG - MYTEST.PRG v|a
File [Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

ADJUSTMENT gaincal LOW 3 NOMINAL 36 HIGH 4 Y
MEASUREMENT dmm acvreading:gaincal
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& = B
CALCULATE testdatetime$ = dateS[J+timeS[)
CALCULATE report$ = testdatetime$+chr${13)+chr${10)
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = strS{freq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.

18. Creating a Program Delay within the Loop

A DELAY step momentarily delays the program for some minimum time
during runtime.

Perform the following to create a DELAY step:

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, select the Delay... menu item. After the Delay dialog box
appears, enter 300 in the edit control box (this number represents
the number of milliseconds of delay) and verify that your display
matches the following illustration.

Edit Label Comment

300 Milliseconds

OK Cancel
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b. Selectthe OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration.

B Teamsieo Mviesiere B

File Edit Actions Operator Links Instruments Bun! Debug Options
Translate F1=Help

MEASUREMENT dmm acvreading:gaincal +
END-ADJUSTMENT
REMARK Initialize test procedure variables.
CALCULATE index& =0
CALCULATE testdatetime$ = date$(J+time$(
CALCULATE reports = testdatetimeS+chr$[13)+chrs(10]
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freqS
CALCULATE fregS = strS[freq)
SETTING fg FREQUENCYfreq$
REMARK Delay for DMM ranae change.
DELAY 300 MILLISECONDS

19. Entering the Eighth Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Measure the UUT output. for the REMARK text. When you have
completed entering the REMARK, selected the OK pushbutton, and
returned to the Main Menu, your display should match the following
illustration. (You may need to scroll the display for all the steps shown in
the illustration to be visible.)

= TekTMSJIPG - MYTEST.PRG M
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

END-ADJUSTMENT -+ |

REMARK Initialize test procedure variables.
CALCULATE index& = 0
CALCULATE testdatetime$ = date§[j+timeS()
CALCULATE report$ = testdatetime$+chrs(13)+chr${10)
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq =10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freqS
CALCULATE fregS = str$[freq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output

END_PROCEDURE
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20. Measurement Within the Loop

This step is created in an identical manner to Step 9, Taking Measure-
ments.

Performthe following to create this MEASUREMENT step:

a. Openthe dmm Instrument Front Panel view by double-clicking the
mouse on the dmm icon at the bottom of the screen, or by clicking
on the icon and selecting Restore from the menu that will appear.
When the front panel view and menu appears, click the mouse on
the Measurement edit box to assign Measurementas the currently
selected control and to place a blinking cursor in the edit box. Verify
that your display matches the followingillustration.

Step Edit

dmm (tdm5120.isd)
Variables Help Views

[~ ]~

Interaction Update! Misc F1=Help

Blinking Cursor /

DM5120 AC VOLTMETER

Measurement

) |
CCURACY RANGE
@ 3 Digits AUTC
) 4 Digits 300
) 5 Digits 330‘</
) 6 Digits 300
Oave ]

b. Select Variables. When the Variables Menu appears, select the
Current Control... menu item. After the Variable dialog box appears,
change the name gai ncal inthe Variable: edit box to out put by
clicking the mouse on the edit box, deleting the existing text by
pressing the BACKSPACE or DEL keyboard key, and entering the
new variable name. Verify that your display matches the following

illustration.
vARIABLE
Edit
Control Id: acvreading
Variable: [output |
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c. Selectthe OK pushbutton to assign the variable and return to the
front panel view. Select Step. When the Step Menu appears, select
the Save Selected Measurements... menu item. After the Selected
Measurements dialog box appears, select acvreading from the
Control List list box, then the Add pushbutton. Verify that your
display matches the following illustration.

Selected Measurements

Control List Selected Control
acvreading

acviour
acviive
acysix Add All
acviilt ..
acvrange Deivis

Qe

Cancel

d. Selectthe OK pushbutton to create the step and return to the front
panel view. Minimize the front panel view, which will also return you
to the test procedure outline display and the Main Menu. Verify that
your display matches the following illustration. (You may need to
scroll the display for all the steps shown in the illustration to be
visible.)

= TekTMS/IPG - MYTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

REMARK Initialize test procedure variabies. hd
CALCULATE index& = 0
CALCULATE testdatetime$ = date$(J+timeS()
CALCULATE report$ = testdatetimeS+chr${13]}+chr${10]
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq =10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = strS(freq]
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output

MEASUREMENT dmm acvreading:output
"END_PROCEDURE t:’
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21. Entering the Ninth Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Build formatted report string. forthe REMARK text. When you
have completed entering the REMARK, selected the OK pushbutton, and
returned to the Main Menu, your display should match the following
illustration. (You may need to scroll the display for all the steps shown in
the illustration to be visible.)

=] TekTMS/IPG - MYTEST.PRG [~ ]+ ]
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
CALCULATE index& = @ *

—

CALCULATE testdatetime$ = dateS[+timeS()
CALCULATE report$ = testdatetime$+chr$(13)+chrS(10}
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = str${freq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output

REMARK Build tormatted reion strini.
1 w0 PROCEDURE i—-
| ¥
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22. Incrementing a Variable Within the Loop

This step is created in the same manner as Step | |, Assigning and
Initializing Test Variables.

Perform the following to create this step.

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, select the Calculate... menu item. After the Calculate
dialog box appears, enter i ndex& in the Variable: edit box, then
click on the Expression: edit box and enter index&+1. Verify that
your display matches the following illustration.

Edit Label <Comment

Variable: Expression;
[indexa = index&+1

b. Selectthe OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration. (You
may need to scroll the display for all the steps shown in the illustra-
tion to be visible.)

= TekTMSHIPG - MYTEST.PRG v |-
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
CALCULATE testdatetime$ = dateS{)+timeS[} ¢}

CALCULATE report$ = testdatetimeS+chrS(13)+chr$({10]
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq =10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = strSffreq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
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23. Defining a Report Format within the Loop

This step is created in the same manner as Step 77, Assigning and
Initializing Test Variables.

Perform the following to create this step.

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, selectthe Calculate... menu item. After the Calculate
dialog box appears, enterr eport $ in the Variable: edit box, then
click onthe Expression: edit box and enterreport$ + "Test ~
+ strs$(index&) + ° Stimulus 7 + freq$s + “ H » +
str$(output) + % ACV RMS ” + chr$(13) + chr$(10).
Verify that your display matches the following illustration. (Notice that
IPG has scrolled the entry for the Expression:.)

Edit Label Comment

Variable: Expression:
[reports | = [up + " ACV RMS ™ + chr§[13) + chr$(10)

b. Selectthe OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration.
(Notice that IPG has truncated the entry for the Expression:.The
ellipsis shows that there was more data than would fit on the screen
in the Outline view.)

= TekTMS/IPG - MYTEST.PRG ME
File Edit Actions Operator Links [nstruments Run! Debug Options
Translate F1=Help

CALCULATE reports = testdatetimeS+chrS(13]+chrS(10] N
REMARK Test the frequency response from 10Hz to 100kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = strS(freq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& =index&+ 1
CALCULATE reportS = reportS+'Test'+strSfindex&)+"'Simulus "+freq$+" ...
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24.Entering the Tenth Remark

Highlight the END- PROCEDURE statement at the end of the procedure by
clicking the mouse on it. (We are now finished entering steps within the
FOR-NEXT loop.)

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Power down and rest instrunents. forthe REMARK text. When
you have completed entering the REMARK, selected the OK pushbutton,
and returned to the Main Menu, your display should match the following
illustration. (You may need to scroll the display for all the steps shown in
the illustration to be visible.)

= TekTMS/IPG - MYTEST.PRG v|a

File Edit Actions Operator Links |Instruments Run! Debug Options
Translate F1=Help

REMARK Test the frequency response from 10Hz to 100kHz. [+ |
FOR freq =10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to freq$
CALCULATE freq$ = strS[freq)
SETTING fa FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& =index& + 1
CALCULATE report$ = reportS+Test''+str§(index&)+ 'Simulus *'+freqS+" ...
NEXT
REMARK Power down and rest instruments.
END PROCEDURE

25. Prompting the Operator

This step is created in the same manner as Step 4, Adding Operator
Prompts.

Perform the following to create this step.

a. SelectQperator from the Main Menu bar. When the Operator Menu
appears, selectthe Prompt... menu item. After the Prompt menu
appears, select Text. When the Text Prompt dialog box appears,
enterTurn of f the power supply to the UUT inthe Mes-
sage: edit box. Select the OK pushbutton to create the step and
return to the Main Menu. Verify that your display matches the follow-
ing illustration. (You may need to scroll the display for all the steps
shown in the illustration to be visible.)
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= TekTMSHIPG - MYTEST.PRG v|a
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

FOR frea = 10 TO 1.0E+5 STEPS 21 LOG +
EMARK Set the Function Generator frequency to freq$
CALCULATE freg$ = strS[ireq)
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE report$ = report$+''Test''+strS(index&)+"Simulus "+reqS+" ...
NEXT
REMARK Power down and rest instruments.

PROMPT Turn off the power supply to the UUT. -

26. Setting the Instruments

These SETT ING steps are created in the same manner as Step 6, Set-
ting the Instruments.

Perform the following to create the seTT NG  Step for the Function Gen-
erator (fg).

a. Openthe fg Instrument Front Panel view. If necessary, click the
mouse on the OUTPUT check box to turn it OFF (no “X” in the box).
Verify that your display matches the following illustration.

= tg (tekfg.isd) ﬂ e
Step Edit |Interaction Update! Variables Help Views Misc Fl=Help
FREQUENCY

@ SQUARE WAVE 1

O SINE WAVE

O conTinuous
(O TRIANGLE WAVE

DOUTPUT AMPLITUDE
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b. Select Step. When the Step Menu appears, select Save Selected
Settings.... After the Selected Settings dialog box appears, select
OUTPUT from the Control List list box, then select the Add push-
button. Verify that your display matches the following illustration.

Selected Settings

Control List Selected Control
SAUAREWAVE OUTPUT
SINEWAVE

TRIANGLEWAVE
Add all
CONTINUOUS

AMPLITUDE Bretate

Cancel

[ petete ]

c. Selectthe OK pushbutton to create the step and return to the front
panel view. Minimize this view to return to the Main Menu. Verify that
your display matches the following illustration. (You may need to
scroll the display for all the steps shown in the illustration to be

visible.)
= TekTMS/IPG - MYTEST.PRG ME
File Edit Actions Operator Links [Instruments Run! Debug Options
Translate F1=Help
EMARK Set the Function Generator frequency to freq$ hi

CALCULATE freq$ = strSffreq)
SETTING fg FREQUENCYfreq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index®& + 1
CALCULATE reports = report§+'Test'tstr§[index&]+"Simulus "+freqS+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT.
SETTING fq OUTPUT
END_PROCEDURE

« |
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Perform the following to create the seTT NG step for the DMM (dmm).

d. Openthe dmm Instrument Front Panel view. Select AUTO from the
RANGE list box. Verify that your display matches the following

illustration.
Step Edit |[nteraction Update! Variables Help Views Misc Fi=Help

DM5120 AC VOLTMETER

Measurement

ACCURACY RANGE
@ 3 Digits AUT(
) 4 Digits 32%
(O 5 Digits 30V
6 Digits 300

DAve:]

e. Select Step. When the Step Menu appears, select Save Selected
Settings.... After the Selected Settings dialog box appears, select
acvrange from the Control List list box, then select the Add push-
button. Verify that your display matches the following illustration.

Selected Settings

Control List Selected Control

acvacq acvrange
acvthree
acviour

acviive Add All
acvsix

acviilt .| S otole

Cancel

Il

f.  Selectthe OK pushbutton to create the step and return to the front
panel view. Minimize the front panel view to return to the Main Menu.
Verify that your display matches the following illustration. (You may
need to scroll the display for all the steps shown in the illustration to
be visible.)
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= TekTMS/IPG - MYTEST.PRG v]a

File Edit Actions Operator Links |Instruments Run! Debug Options
Translate F1=Help

CALCULATE freq$ = strS(freq] +
SETTING fg FREQUENCY:freq$
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT drnrn acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE reports = report$+ Test'+strS{index&]+"'Simulus "+freqS+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT.
SETTING fg OUTPUT
SETTING dmm acvrange ||
END PROCEDURE

27. Entering the Eleventh Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Log report string to di sk file. forthe REMARK text. When you
have completed entering the REMARK, selected the OK pushbutton, and
returned to the Main Menu, your display should match the following
illustration. (You may need to scroll the display for all the steps shown in
the illustration to be visible.)

= TekTMS/IPG - MYTEST.PRG [~ []l
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

SETTING fg FREQUENCY:freq$ 1
REMARK Delay for DMM range change.
DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmrn acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE reportS = report$ + Test'+str$[index§]+''Simulus "+ireqS+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT.
SETTING fg OUTPUT
SETTING drnm acvranage

REMARK Log report string to disk file. -
END PROCEDURE 3
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28. Transferring Collected Data to a File

This TRANSFER step transfers the data collected by the test procedure
to a file named DEMOTEST.DAT.

Perform the following to create the TRANSFER step.

a. Select Actions from the Main Menu bar. When the Actions Menu
appears, select the Transfer Data menu item. After the Transfer
Data Menu appears, select Variable to File.... When the Transfer
Variable To File dialog box appears, enter MYTEST in the File Name:
edit box (an extension is not required as IPG automatically adds a
.DAT extension) and enterr epor t $ in the Variable: edit box. Verify
that your display matches the following illustration.

TRANSFER VARIABLE TO FILE

Edit Label cCcomment

File Name: Variable:

|mytest 1 hepmts J
clipg
[-1
[library]
[-a-]
el
i-d-]
|-e-]

[ ok | | cancel |

b. Selectthe OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration. (You
may need to scroll the display for all the steps shown in the illustra-
tion to be visible.)

= TekTMS/IPG - MYTEST.PRG ME
File Edit Actions Operator Links Instruments Bun! Debug Options
Translate F1=Help
REMARK Delay for DMM range change. *

—4

DELAY 300 MILLISECONDS
REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE report$ = report$+'Test'+stré{indexg&]+"'Simulus "+freqs+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT
SETTING fg OUTPUT
SETTING drnm acvranae

REMARK Log report string to disk file.
TRANSFER report$ -> mytest.DAT ||
END PROCEDURE rs

TekTMS Interactive Procedure Generator User Manual 5-39



29. Entering the Final Remark

The procedure for entering this REMARK is identical to that used in Step
2, Entering the First Remark. The only difference is that you will enter
Display report. for the REMARK text. When you have completed
entering the REMARK, selected the OK pushbutton, and returned to the
Main Menu, your display should match the following illustration. (You
may need to scroll the display for all the steps shown in the illustration to

be visible.)
= TekTMS!IPG - MYTEST.PRG v i
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help
REMARK Measure the UUT output +

MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE reports = report§+' Test'+str5(index&]+"Simulus “+freqS+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT.
SETTING fg OUTPUT
SETTING dmm acvrange
REMARK Log report string to disk file.
TRANSFER report$ -> mytest.DAT
REMARK Display report.

DISPLAY report$ ||
END_PROCEDURE .

30. Displaying the Data

This procedure creates a DI SPLAY step to display the data collected
during the test, and adds a user-defined title to the display.

Perform the following to create a DI SPLAY step:

a. Select Operator from the Main Menu bar. When the Operator Menu
appears, select the Display Data menu item. After the Display Data
Menu appears, select Wait.... When the Display Data Wait dialog
box appears, click on the Caption: edit box and enter Frequency
vs Gain Data for MYTEST.PRG then click on the Expression:
edit box and enter report$. Verify that your display matches the
following illustration.
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DISPLAY DATA WAIT
Edit Label Comment

Caption:
Frequency vs Gain Data for MYTEST.PRG.

Expression:

|reports

b. Selectthe OK pushbutton to create the step and return to the Main
Menu. Verify that your display matches the following illustration. (You

may need to scroll the display for all the steps shown in the illustra-
tion to be visible.)

= TekTMS/IPG - MYTEST.PRG n -
File Edit Actions QOperator Links Instruments Run! Debug Options

Translate F1=Help

DELAY 300 MILLISECONDS +

REMARK Measure the UUT output
MEASUREMENT dmm acvreading:output
REMARK Build formatted report string.
CALCULATE index& = index& + 1
CALCULATE report$ = reportS+' Test'tstr§(index&)+"Simulus "+freq$+" ...
NEXT
REMARK Power down and rest instruments.
PROMPT Turn off the power supply to the UUT.
SETTING fg OUTPUT
SETTING dmm acvrange
REMARK Log report string to disk file.
TRANSFER report$ -> mytest.DAT
REMARK Display report. -

c. Select File from the Main Menu bar. When the File Menu appears,
selectthe Save menu item. This completes the test procedure.

If you have the instrumentation and want to run the procedure, refer to
the Run Menu description in Section 4, Menus for further information.
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Waveform Displays

A waveform display window and an associated menu will appear when an
instrument front panel view (.ISD file) has a control type called Waveform
Display and you select its icon, or when you run a test procedure containing
a Dl SPLAY DATA step of a waveform variable. In this manual, the asso-
ciated menu is referred to as the Waveform Menu. An illustration of the

waveform display and Waveform Menu is shown later under the topic Using
the Waveform Menu. For additional information about the Waveform Menu,

refer to Section 5, Menus.

The remainder of this discussion of waveform displays is in the form of a

waveform display tutorial. We will use the Waveform Menu while running a
user created test procedure having a DI SPLAY DATA step of a waveform

variable.

Overview

In the following waveform display tutorial, you will first create a two-step
waveform display test procedure and name it TEKWAVE.PRG. (If you
created the tutorial program TEST2.PRG in Section 3, you can use it. If you
have that program, load it now and proceed to Using the Waveform Menu).

The first step of this procedure transfers a waveform data file named TEK-
WAVE .WFD to a waveform variable named wfml ~. The second step dis-
plays the waveform variable. The waveform data file, TEKWAVE WFD, is
provided on the IPG program disk, and should already be stored on the
your machine with the other program files.

Once you have created the procedure, you will run it and exercise the
Waveform Menu selections to demonstrate the action they have on the
display. The Waveform Menu selections are described under the Using the
Waveform Menu topic following.

Creating a Waveform Display Procedure
Perform the following steps to create a waveform display procedure:

1. Select File from the Main Menu bar. When the File menu appears, select
the New menu item. When the Main Menu returns, select Actions.
When the Actions Menu appears, select the Transfer Data menu item.
After the Transfer Data menu appears, select File to Variable..., then
select the OK pushbutton. When the Transfer File To Variable dialog box
appears, enter t ekwave.wfd. in the File Name: edit box and wf m -
in the Variable: edit box. Select the OK pushbutton.

2. SelectOperator from the Main Menu bar. When the Operator Menu
appears, select the Display Data menu item. After the Display Data
Menu appears, select Wait.... When the Display Data Wait dialog box
appears, enter wfml1~ in the Expression: edit box. Put one line of text of
less than 32 characters in the caption if you wish text in the title bar of
the waveform display. Select the OK pushbutton.
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3. SelectFile from the Main Menu bar. When the File menu appears, select
the Save as... menu item. After the Save As dialog box appears, enter
t ekwave in the Save file as: edit box (you do not have to enter a file
extension, since IPG will automatically add a .PRG). Select the Save
pushbutton. Verify that your display matches the following illustration.

= N TekTMS{IPG - TEKWAVE.PRG ME
File Edit Actions Operator Links Instruments Run! Debug Options
Translate F1=Help

PROCEDURE TEKWAVE [ ]
TRANSFER tekwave.wfd -> wfm™

| DISPLAY wim™

END_PROCEDURE

Using the Waveform Menu
Perform the following to display the waveform and the Waveform Menu:

1. Select Run from the Main Menu bar. When the Run Menu appears,
select the All menu item. The following waveform display and its
Waveform Menu will appear.

NOTE

If you are using a monochrome display, the waveform willnotbe
visible when it first appears. To correct this, select Qptions from
the Waveform Menu. When the Options Menu appears, select
Colors and Styles.... After the Colors and Styles dialog box ap-
pears (refer to Step H, furtherin this procedure for further informa-
tion), click on Set Graph Backgroundin the Selectionslist box,
then click on the white square in the Colors list box. Select OK to
return to the waveform display The waveform shouldnowbe
visible.
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2. Select View from the Waveform Menu. When the View Menu appears,
select the Zoom menu item. The cursor will change to a left corner
graphic symbol ([ ) as shown in the following display.

= wid1 M
Ok View Options
54 H

Cursor
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0 20 40 60 80 100 120 140 160 180 200 220 240 260
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3. We will now create an enclosing rectangle around the top peaks of the
three highest waveforms (the highest peak and the ones on each side of
it). To do that, move the cursor (do not click) to a position where you
want the upper left corner of the rectangle to be. Then click and hold the
left mouse button and drag the cursor down and to the right until the
resulting enclosing rectangle includes the three highest peaks. Release
the mouse button. When the display returns, it should look similar to the
following illustration.
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4. Select View. When the View Menu appears, select the Eull View menu
item. After the display returns, the entire waveform should be visible as it
was before it was zoomed.

5. Select Qptions. When the Options Menu appears, select the Scroll
Bars menu item. After the display returns, scroll bars will be present, as
in the following illustration.

Ok VYiew Options
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Points

6. SelectQptions. When the Options Menu appears, note that the Scroll
Bars menu item has a check mark in front of it, indicating that it is
enabled. Select the Grid menu item. When the display returns, vertical
and horizontal grid will be present, as in the following illustration.

TekTMS Interactive Procedure Generator User Manual 5-45



=== v (s

Ok View Options

Volits ; I | b

o
N
=]
&
o
-]
o
-]
(=]
-
o
o
-
N
Q
-
o
Q
-
=]
o
-
-
=]
N
=]
(-]
N
N
=]
L
&
=]
n
o
=]

7. Atthis point, we will demonstrate some of the ways to move the
waveform display within the window. As you perform each of the follow-
ing actions, notice how the waveform display moves.

B Place the cursor at various places on the scroll bar and click the
mouse. Place the cursor on the scroll boxes, then click and drag the
boxes to various points on the scroll bars. Place the mouse cursor
on the scroll bar arrows and click the mouse.

m  Pressthe arrow directional keys on the numeric keypad, or press
the arrow directional keys on the directional arrow keypad (if your
keyboard is so equipped).

m  Alternately move the cursor off the display just to the left or below
the waveform work area (in the scale area). A double-ended arrow
cursor will appear in each of the axes. A vertical double-arrow will
appear on the Y axis (shown in the illustration below), and a horizon-
tal double-arrow will appear on the X axis. While the double-arrow is
visible, alternately click the left and right mouse buttons and notice
which direction the display moves.

Double Arrow

T 1 T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220 240 260
Points
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8. Select Qptions. When the Options Menu appears, select the Display
Cursor menu item. After the display returns, it will have a vertical and
horizontal display cursor, as shown in the following illustration.
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9. Move the mouse left and right and up and down (do not click). Note the
following:

B The cursors move independently depending on which direction the
mouse moves.

m  The cursors can be moved off the waveformin each direction.

The cursor values are given in X: and Y : in the lower left corner of
the display.

10. Select Options. When the Options Menu appears, select Waveform
Cursor. After the display returns, the cursor will have changed to a
vertical and horizontal waveform cursor, as shown in the following illus-
tration.

= wid1 v|$
Ok View Options
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11. Observe the cursors while moving the mouse left, right, up, and down.
Notice the following:

B The vertical (time) cursor follows the mouse movement, but the
horizontal cursor (amplitude) does not. (The horizontal cursor may
move slightly when the mouse is moved up and down, but that is
because there is usually also some slight left and right movement.)

®  Both cursors disappear when you attempt to move the vertical
cursor off the waveform. Thus, you cannot move either cursor off the
waveform.

®  The horizontal cursor tracks the amplitude of the same waveform
point that the vertical cursor is on. Because of this, the horizontal
cursor never goes above or below the waveform point.

The cursor values are shown in X. and Y : in the lower left corner of
the display.

NOTE

Waveform cursors can only be manipulated with the mouse: thereis
no keyboard interface.

12. Select Options. When the Options Menu appears, select the Amplitude
Cursors menu item. After the display returns, the cursors will have
changed to two horizontal amplitude cursors, as shown in the following
illustration. (The cursors are identified with a small boxed 1 and 2 inthe
vertical scale area.)
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13. Alternatelydrag the cursors up or down by clicking the mouse on that
cursor (notice that the cursor arrow changes to a hand) and holding the
mouse button while you move the mouse. As the cursors move, note the
cursor valuesin 1: and 2 :, and the delta difference value in D:, in the
lower left corner of the display.
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14. SelectOptions. When the Options Menu appears, selectthelime
Cursors menu item. After the display returns, the cursors will have
changed to two Time Cursors as shown in the following illustration. (The
cursors are identified with a small boxed 1 and 2 in the top scroll bar
area.)
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15. Alternately click and drag the cursors left and right. As the cursors
move, notice the cursor valuesin 1: and 2 :, and the delta difference
value in D:, in the lower left corner of the display.

NOTE

/fyou are viewing this waveform on a monochrome display, the
followingprocedure will produce results (in some of the options)
that will not allow a visible waveform.

16. Select Qptions. When the Options Menu appears, select the Colors
and Styles... menu item. The following Colors and Styles dialog box will
appear.
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17. Alternately select items from the Selectionslist box. Then select differ-

18.

19.

ent line styles and colors from the Line Styles and Colors list boxes.
Note the changes that occur on the Sample display. Occasionally, select
the OK pushbutton to return to the waveform display so you can ob-
serve the changes.

Select Options. When the Options Menu appears, select the Labels
menu item. The following Label Options dialog box will appear.

Label Options
Title: Fortd 1 g ]
X Axis: rPo'rnts |

Y Axis:  [volts i

oK

You can use the Label Options dialog box to change the title and scale
labels on the waveform display. To demonstrate this, click on the entry in
one of the edit boxes. Use the BACKSPACE or DEL keyboard keys to
remove the entry, then make a new entry. Repeat this for the other two
edit boxes, then select the OK pushbutton. When the display returns
note the changes for the labels that you edited.
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Application Hints

Sending Output to a Printer

To send IPG output to a standard DOS compatible printer, first create a
variable containing the string of text to be printed, including any control
codes. Then create a TRANSFER step to transfer the variable to a file using
LPT1., LPT2., or PRN. as the File Name: entry (the periods following the
printer names are required). This is a DOS feature that allows the printer to
be treated as a file. However, if there is another Windows application trying
to use the printer at the same time, there may be a printing conflict that
mixes the printer inputs together.

Printing a Waveform or IPG Display

To print a waveform display or an IPG display screen, press the PRINT
SCREEN keyboard key (On older, non-enhanced keyboards, you may need
to press the ALT and PRINT SCREEN keys or the SHIFT and PRINT
SCREEN keys simultaneously). This transfers the contents of the display
screen to the Windows clipboard.

Next, minimize the IPG window and open the Windows clipboard. Save the
clipboard contents into a file. You may then print this file through PC Paint-
brush or other graphics editors.

Windows Maximize Function Carryover on View Change

When an instrument front panel view is maximized and you open a new
view, the new view will also be maximized and its borders will not be acces-
sible to change the size. To correct this problem, move the mouse cursor to
the Title Bar, then click and hold the left mouse button while dragging the
view down and to the left. The top and right border of the window will be-
come visible, allowing you to resize the window.

Displaying Multiple Lines of Text in a Display Step

To display multiple lines of text in a display step, separate the lines with a
CRLF (<carriage return> cline feed>) sequence, such as:

CALCULATE crl1f$ = chr$(13)+chr$(10)
CALCULATE a$ = "Line one”+crlfs+”Line two"
Di spl ay a$

NOTE

A LFCR (cline feed><carriage return>) sequence will not pro-
duce the same result as the CRLF sequence.
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Communicating with an Instrument without an ISD Driver
File

If an instrument does not have an Instrument Front Panel driver (.ISD file),
you can build a simple generic driver to communicate with that instrument.
The contents of the generic driver consist of the following:

SCRI PT "Generic"
<bus notex>
END

END

where <bus note> = GPIB, RS232, VX5520, or VXIINTERNAL, depending
upon the type of bus used for communications between the controller and
the instrument.

Each of these bus types has default parameters set by IPG, which are listed
under the Bus Note Block topic in Section 2, Instrument Script Language
Descriptions in the Instrument Front Panel Developers Manual. If these
default parameters are not adequate for communications to the instrument,
then you need to expand the driver to include the settings for the correct
parameters.

After you have built the generic driver, you can communicate with the instru-
ment using the Transfer Data... menu item from the Actions Menu. By
designating a variable for transmitted data, you can use the Variable to
Instrument... and Instrument to Variable... menu items to create steps that
will transfer data to and from the instrument.

Information Exchange Between a Test Program and an Event
Handler or an Abort Handler

If you wish to send data to, or return data from, an event handler or abort
handle, you must specify some parameters in the declaration of the handler.
The test program that is the handler must be created with parameters and
the ON EVENT or ON ABORT action must specify the main program variables
to send to the handler. An integer specifying RUN/STOP and a string to
contain a status message are usually sufficient. The main test program will
initialize these variables and if the handler is invoked, it may change the
values of these variables. The main test can check the value of the RUN
STOP integer for TRUE or FALSE at any time in the test. If FALSE, the con-
tents of the string variable can be displayed and/or logged to a data file to
show the reason the test stopped.

If you have a main test and called subtests, you can still use the handler
parameters, but make certain that you pass the handler variables to the
called subtest. Be sure to give the formal parameter declaration in the called
subtest the same name as the parameters listed in the handler declaration.
If the names are the same, when the handler is invoked, the correct values
will be sent to the handler. If you do not use the same names, then you will
Cause an ‘Uninitialized vari abl e'error.
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Masking Timeout Errors

You may mask instrument timeout errors in a test program by setting up an
ON EVENT handler that does nothing for timeouts. IPG will not report a
timeout if a timeout handler is enabled. Also, it will not report any errors that
may be the result of the timeout. For example, if you ask for a voltage read-
ing from an instrument and no reading is taken, the instrument read will
timeout and no data will be returned. The next access to the voltage reading
would generate an error. This error will not be reported and the test program
will continue. Of course, you may want to do some error processing when
the timeout occurs.

A handler that does nothing is simply a test program with only a BEG N
PROCEDURE and END- PROCEDURE steps. You can create such a test pro-
gram by building a single CALCULATE step test program and then deleting
the CALCULATE step.

Converting Between Binary Strings and Numbers

The following test procedure illustrates how to convert a string of characters
into their binary number representation. This is useful for extracting data
from an instrument if it returns binary data rather than ASCH data. The
procedure will translate the first two characters of a string into their binary
numeric value.

PROCEDURE RAWNUM ( )

PROVPT Enter a two character string

CALCULATE first$ = mids(as$,1,1)

CALCULATE msd& = asc(firsts$)

CALCULATE seconds$ = mid$(a$,2,1)

CALCULATE 1sd& = asc(second$)

CALCULATE val ue& = (msd& * 256) + lsds

DI SPLAY » MBD " + str$(msd&) + ” LSD 7 + str$(lsds) +
“ VALUE 7 + strs(val ue&)

END- PROCEDURE

The following test procedure illustrates how to convert a number to a string
of characters representing the binary number. This is useful for sending data
to an instrument if it accepts only binary data rather than ASCIl data.

The procedure translates a 16 bit integer into a string of two characters. The
left most character of the resulting string ‘theResult$’ will be the most
significant byte while the next character will be the least significant byte.
After translation the two bytes are displayed as hexadecimal values.
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PROCEDURE NUMRAWCH ( )
REMARK Ask for a number to convert and place it in val ue&
PROVPT Enter a val ue between 0 and 65535
CALCULATE msd& = value&/256
CALCULATE 1sd& = mod(value&, 256)
CALCULATE val ue$ = chrs$ (msd&) + chrs(lsds)
DI SPLAY * MSD 7 + str$(msd&) + “ LSD # + str$(lsds) +
* VALUE: “ + val ue$
CALCULATE msd& = int(value&/256)
CALCULATE 1sd& = value& - (256*msd&)
REMARK The resulting string with the nost significant
byte first is
REMARK stored in string 'theResults’.
CALCULATE theResult$ = chr$(msd&)+chrs$ (lsd&)
DI SPLAY hex$ (asc (mid$ (theResults$,1,1)))
+hex$ (asc (mids$ (theResult$,2,1)))
END- PROCEDURE

Returning Status Information from a .ISD File

Status data may be returned from an instrument driver during program
execution, or interactive use, by using a status control. This control is not
associated with any instrument function, but is used by other controls to
relay additional information to the test program. The status control works
only with MEASUREMENT steps, since SETTI NGsteps only send data to the
instrument. The status control must come before any controls that use it.

The following is an example of a simple instrument driver that implements
the status control.

Script "EXSTATUS'
GPI B
End
Vi ew "Mai n"
ControlGroup
Control Status:int CheckBox @ 50,2
String "Status OK";
State On;
End
Query
Rem You nust do something in a Query bl ock
Status = St atus;
End
End
ControlGroup
Control Volts:float EditBox @2,4
String”1.0”;
ControlTitle "Vol ts";
UpdateList Stat us;
End
Setting
cont-"Volts:", volts;
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End
Query

cont- "Volts?";

inst- "VOLTS:”,volts;
if (volts >300) then

status = 0;
el se
status = 1;
endi £
End
End
ControlGroup
Control aAmps:float EditBox €20,4
String "0.1”7;

ControlTitle "Anps";
UpdateList St at us;
End

Setting

cont- "Amps:”,anps;
End

Query
cont- "Anmps?";
i nst - "AMPS:”,anps;
if (anmps >30) then
status = 0;
el se
status = 1;
endi £
End
End
End
End

The following is an example of a simple test program that uses the status
control to determine if the value returned is valid. Notice that the status is
returned with a MEASUREMENT step, and that it is the last thing measured.

PROCEDURE (untitled) ()
MEASUREMENT | nst A Volts:volts Status:statusé&
IF status& <>1 THEN
STOP TEST
ELSE
END- | F
MEASUREMENT | nst A Amps:amps Status:statusé
IF status& 1 THEN
STOP TEST
ELSE
END- | F
END- PROCEDURE
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Usi ng IPG as a DDE I\D/II;EV&:?])S;?Q; Dell.ta Exchange) is a protocol for communicatiopsdbetween
Server ' pplications. To use DDE you mgst write a MS Windows

program, using languages such as Visual Basic or ToolBook. You can also
use DDE from applications such as Word for Windows and Excel. In the
DDE protocol the program providing a service, such as executing TekTMS
programs, is called the 'server' while the program requesting the service is
called the ‘client'.

TekTMS/IPG can be used as a DDE server to run tests, to display a test for
editing, or to abort a running test. The DDE client can also query the value
of the PassFail variable at the completion of a test.

The details of DDE programs vary with the language the client is written in.
This manual does not attempt to explain how to write DDE clients. See the
"Microsoft Window Software Development Kit" manuals for the details of
writing DDE clients.

TEKTMS.EXE understands the following DDE messages. TekTMS/IPG does
not support hot links. For all the DDE messages, TEKTMS.EXE must be
loaded.

WM_DDE_-INITIATE

This message is sent to “TEKTMS.EXE” to establish a DDE session. The
server name specified in the message must be "TEKTMS" and the only
supported topic is "RUN-IT".

WM_DDE_EXECUTE

[RUNTEST (test name)]

This DDE message causes “TEKTMS.EXE” to load and run the PRG file
named “test name." The result of the execution can be queried with the
WM_DDE_REQUEST message. The main TEKTMS window is not displayed
while the test is running.

[ EDI TTEST(test name)]

This DDE message causes “TEKTMS.EXE” to load the PRG file named

"test name."

[ ABORT]
This DDE message causes TEKTMS to abort (stop) the execution of a
program started with a “ [RUNTEST. . .| " message.

WM_DDE_REQUEST
STATUS

This DDE message is used to determine the status of a running TekTMS
program. TEKTMS responds with a WM_DDE_ACK indicating "BUSY" f the
testing is still running. If the test has completed it returns "PASS" if the
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PassFail global variable is TRUE, “FAIL if it is FALSE and "INCOMPLETE" if
the test was aborted. The status is passed as a zero terminated string in
global DDE shared memory, with its handle as the low order word of the
long word parameter of the message.

WM_DDE_TERMINATE

When TEKTMS receives this message it closes the DDE session. If a pro-
gram is currently running it is not stopped.
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Appendix A:
Editing Menu Items

This section provides a reference list of all editing menu items, and a de-
scription of the actions they perform.

Undo — reverses the edit action of the most recent Edit Menu command. ff
you repeatedly select the Undo command, IPG switches between the cur-
rent edit state and the previous edit state. (For example, if you have inserted
a word, the first Undo command removes it, while the secondUndo re-
places it.) Undo is enabled only when an edit action that can be reversed
exists.

Cut — copies highlighted text to the clipboard, and deletes it from the
procedure. When you highlight a single action statement of a multiple state-
ment test procedure action (such as one of the | F, THEN, or EL SE state-
ments from an | F- THEN- ELSE construct),Cut copies all of the action
statements of the constructto the clipboard, then deletes the statements
from the procedure. However, text added betweenthe action statements is
neither copied nor deleted. If you wish to delete the text, you must highlight
and delete it separately.

Copy — copies highlighted text to the clipboard without deleting it from the
procedure. When you highlight a single statement of a multiple statement
test procedure action (such as one of the | F, THEN, or ELSE statements
from an | F- THEN- ELSE construct), Copy copies all action statements of the
construct to the clipboard. However, text added between the action lines is
not copied. If you wish to copy the text, you must highlight and copy it
separately.

Paste — copies the contents of the clipboard to the test procedure ahead
of the currently highlighted line.

Clear — deletes a highlighted item, but does change the contents of the
clipboard.

Enable Selected Steps — reverses the action of the following Disable
Selected Steps command.

Disable Selected Steps — allows you to leave a step in a procedure, but
to disable it so that the procedure will not act upon it when run.
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Appendix B:
DEMOTEST.PRG Program

This appendix contains a copy of the OUTLINE and FULL listings for DE-
MOTEST.PRG, which is an executable IPG test procedure contained on the
IPG Program Disk(s). Also, it the same test procedure described in Section
6, Advanced Applications. When the test system and unit under test (UUT)
described in Section 6 are available, this program can be loaded and run.

The numbers on the listings are keyed to the tutorial step numbers in Sec-
tion 6 that explain how to create each test procedure step. These numbers
also correlate between the OUTLINE and FULL listings.

These listings were retyped into this manual and vary slightly from those that
were printed on the test system where the procedure was generated. The
differences are:

m Inthe FULL listing, the page break occurred at a different place in the
program listing.
The following line in the program went to a new line at a different place:
CALCULATE report$ = report$+“Test ”"+str$(index&)+

“ Stimulus "+freqs+” Hz “+strs$(output)+” ACV RMS“
+chr$ (13)chrs$ (10)
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Appendix B: DEMOTEST.PRG Program

DEMOTEST.PRG Outline Form

1 TekTMs DEMOTEST Page 1
dmm TDM5120.ISD GPl BO PRI 16
£g TEKFG.| SD GPl BO PRI 24

PROCEDURE DEMOTEST ()
REMARK Locate R3 Gain Adj and preset it.
PROVPT Pl CTURE TEKPIC.BMP
PROVMPT Set R3 Gain Adj to m drange.
REMARK I nitialize instrunents for tests to foll ow.

6 SETTI NG fg SINEWAVE FREQUENCY CONTI NUOUS AMPLI TUDE OUTPUT
SETTI NG dmm acvt hree acvrange

7 REMARK Adj ust R3 Gain 2dj to its nom nal val ue.

8 ADJUSTMENT gaincal LOWNV3 NOM NAL 3.6 H GH 4

9 MEASUREMENT dmm acvreading:gaincal

8 END- ADJUSTMENT

10 REMARK Initialize test procedure vari abl es.
11 CALCULATE i ndex& = 0
CALCULATE testdatetime$ = date$()+" "+times ()
CALCULATE report$ = testdatetime$+chr$(13)+chrs(10)
12 REMARK Test the frequency response from10 Hz to 100 kHz.
13 FOR freq = 10 to 1.0E+5 STEPS 21 LOG
14 REMARK Set the Function Generator frequency to "freg$”.

15 CALCULATE freg$ = strs$(freq)

16 SETTI NG fg FREQUENCY: freg$

17 REMARK Del ay for DMM range change.

18 DELAY 300 M LLI SECONDS

19 REMARK Measure the UUT out put

20 MEASUREMENT dnmm acvreading:output

21 REMARK Build formatted report string.

22 CALCULATE i ndex& = index&+1

23 CALCULATE report$ = report$+“Test “+str$(index&)+” Stimulus "+freqgs...
13 NEXT

24 REMARK Power down and reset instrunents.
25 PROVPT Turn off the power supply to the UUT.
26 SETTI NG fg OUTPUT
SETTI NG dmm acvr ange
27 REMARK Log report string to disk file.
28 TRANSFER report$ -> demotest.DAT
29 REMARK Di spl ay report.
30 DI SPLAY report$
2 END- PROCEDURE
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Appendix B: DEMOTEST.PRG Program

DEMOTEST.PRG Full Form

1

12
13
14
15
16

17
18
19
20

21
22
23

dmm TDM5120.ISD GPI B PRI 16
fg TEKFG.| SD GPl B PRI 24
PROCEDURE DEMOTEST ()

REMARK Locate R3 Gain Adj and preset it
PROVPT Pl CTURE TEKPIC.BMP
PROWPT Set R3 Gain aAdj to midrange.
REMARK I nitialize instrunents for tests to follow
SETTI NG fg
SINEWAVE "FUNC SI NE; "
FREQUENCY "1000"
CONTI NUQUS 1
AVPLI TUDE » 1.0"
QUTPUT "OUT ON: "
SETTI NG dmm
acvthree 1
acvrange "3"
REMARK Adjust R3 Gain Adj to its nom n al val ue.
ADJUSTMENT gaincal LON3 NOM NAL 3.6 HI GH 4 gai npf
Adjust R3 to its nom nal val ue.
MEASUREMENT  drmm
acvr eadi ng gai ncal
END- ADJUSTMENT
REMARK Initialize test procedure vari abl es.
CALCULATE i ndex& = 0
CALCULATE testdatetime$ = date$()+" "+time$()
CALCULATE report$ = testdatetimeS+chr (13)+chr$(10)
REMARK Test the frequency response from10 Hz to 100 kHz.
FOR freq = 10 TO 1.0E+5 STEPS 21 LOG
REMARK Set the Function Generator frequency to "freg$”.
CALCULATE freg$ = str$(freq)
SETTING fg
FREQUENCY freqs
REMARK Del ay for DMM range change.
LAY 300 M LLI SECONDS
REMARK Measure the UUT out put.
MEASUREMENT  drmm
acvr eadi ng out put
REMARK Build formatted report string
CALCULATE i ndex& = indexé&+1

CALCULATE report$ = report$+”Test “+strs$(index&)+” Stinmulus ”

+freqs+” Hz "+str$(output)+” ACV RMS”+chr$(13)+chr$(10)
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Appendix B: DEMOTEST.PRG Program

13 NEXT
24 REMARK Power down and reset instrunents.
25 PROVPT Turn off the power supply to the UUT.
26 SETTING fg
QUTPUT "QUT OFF;"
SETTI NG dmm
acvrange "AUTO
27 REMARK Log report string to disk file.
28 TRANSFER report$ -> demotest.DAT
29 REMARK Displ ay report.
30 Dl SPLAY report$
Frequency vs Gain Data for MYTEST.PRG.
END- PROCEDURE
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Appendix C:
Software Performance Report

This Software Performance Report is for your use in reporting any problems
you experience when using TekTMS/IPG. It provides us with a way to track
problems with a particular system and it ensures that we provide you and
other customers with a prompt solution to the problem. Please supply the
following information:

Customer (Company Name):

User (Person making report):

Address:
City: State: Zip:
Country: Telephone:

System Description (Product Name, S/W Version, Serial Number):

Product Name: PC Model/Make:
Version: DOS Version:
Serial No: Windows Version:

Other Software (TSR’s, ...)

Problem Description:

(If possible, include exact steps to recreate the problem.)
Itemize attached documentation {i.e., listings, diskettes, ...)
Mail the report to:

Tektronix, Inc.

Instrument Controllers and Software Marketing Dept.
MS 47-665

PO. Box 500

Beaverton, OR 97075-9965

Or FAX to:
(503) 627-2933
Marked for ICS Marketing, 47-665
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Symbols

& Symbol, Defined, 2-13
# Symbol, Defined, 2-13

+ Symbol
Defined, 2-71
String Operators, 2-71, 2-12
Use, 2-12

— Symbol, Defined, 2-71
* Symbol, Defined, 2-71

/ Symbol, Defined, 2-71

”~ Symbol, Defined, 2-71
= Symbol, Defined, 2-12
< Symbol, Defined, 2-12
<= Symbol, Defined, 2-12
> Symbol, Defined, 2-12
>= Symbol, Defined, 2-12
~ Symbol, Defined, 2-13

Numbers

1_2_5... Menu Item, Description, 4-53
2400DS0.ISD File, Using, 3-22

A

About Procedure Dialog Box, Descrip-

tion, 4-41, 4-44

About Push Button, Description, 4-41,
4-44

ABS(n), Definition, 2-7

Absolute Amplitude Radio Button,
Description, 4-24

Acquire/Measure Menu Item, Using,
3-28

Acquire/Measure Window, Using, 3-28

Actions Menu
Description, 4-19

Using, 3-6

Actions Menu ltem
Description, 4-19
Using, 3-6

Actual: Message Box, Description,
4-67

Add, Global variable, 2-20

Add All Push Button, Description,
4-99, 4-101

Add Push Button, Description, 4-22

Add PushButton
Description, 4-87
Using, 3-23

Adding a Comment to a Step, 3-45
Adding a Remark, 5-5

Adding an Adjustment Step, 5-15
Adding Operator Prompts, 5-7
Addition, 2-71

Address: Edit Control Box
Description, 4-86
Using, 3-22

ADIF Waveform, 4-22

Adjustment Dialog Box
Adding step, 5-15
Description, 4-65
Using, 3-17

Adjustment Display, Description, 4-67

Adjustment... Menu ltem
Description, 4-65
Using, 3-17

ALTPRINT SCREEN Keys, Using, 5-51

Amplitude Cursor Menu Item, De-
scription, 4-712

Amplitude Cursors Menu Item,
Using, 5-48

AND, 2-12

Application Hints, 5-51

Application Tutorials, 5-7
Arithmetic Operators, Defined, 2-71

Array: Edit Control Box, Description,
4-21

Index

Arrays
Definition, 2-7
Using, 4-20

ASC(s$), Definition, 2-7
Assigning Test Variables, 5-19

Assigning Variables to Instrument
Controls, 4-104

ATN(n), Definition, 2-7

Available Instrument Drivers, Defini-
tion, 2-4

Base, Description,4-23
Base/Top Method, Description, 4-23

.BMP Files
Description, 2-3
Using, 4-78

Bus, Definition, 2-4

C

Calculate Dialog Box
Description, 4-19
Using, 3-6, 3-18
Calculate... Menu ltem
Description, 4-19
Using, 3-6, 3-18
Calculating FORNEXT Loop Step
Values, 4-53, 4-54
Call External Procedure Dialog Box,
Description, 4-60
Call Procedure Menu Item, Descrip-
tion, 4-57
Call ProcedureMenu List, Description,
4-57

Call TekTMS Procedure Dialog Box,
Description, 4-57
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Cancel Push Button, Description, 4-3,
4-6
Caption: Edit Control Box
Description, 4-74, 4-75
Using, 3-8

Change, Global variable, 2-21

Change Push Button, Description,
4-22,4-56

Change Push Button, Description,
4-87

Check Box
Definition, 2-19
Emulation On, 4-88
Print to File, 4-9
Read from file, 4-88
Refresh On:, 4-107
Refresh Rate:, 4-107
SRQ, 4-41
Timeout, 4-41

CHR$(n), Definition, 2-7
chr$(n), Using, 5-20

CINT(n), Definition, 2-7

Clear All, Global variable, 2-20

Clear Menu ltem
Description, 4-12, A-1
Using, 3-39

Clipboard, Using, 3-38
Close Menu Item, Description, 4-102

Colors and Styles Dialog Box, Descrip-
tion, 4-112

Colors and Styles Menu ltem
Description, 4-712
Using, 5-49

Colors List Box, Description, 4-713

Comment Dialog Box
Description, 4-4
Using, 3-45

Comment Menu ltem
Description, 4-4
Using, 3-45

Comment Text Box, Description, 4-42

Communicating with an Instrument,
5-52
Constants

See also Numeric Constants; String
Constants

Definition, 2-5

Continue... Menu Item, Description,
4-74

Control Id: Edit Control Box, Using,
3-30

Control Id: List Box, Description,
4-104, 4-105

Control List List Box, Description,
4-99, 4-101

Control List
List Box

Use in tutorial, 5-71
Usint Add pushbutton, 5-13

Converting between Binary Strings
and Numbers, 5-53

Copy Menu Item
Description, 4-12, A-1
Using, 3-36, 3-37

COS(n), Definition, 2-7
Creating a FORNEXT Loop, 5-22

Creating a Program Delay within a
Loop, 5-27

Creating a Test Procedure, 5-7

Creating a Waveform Display Proce-

dure, 5-42
Creating Test Procedures, 3-2
Crossing Levels, Description, 4-24
CTRLC Keys, Using, 4-42

Current Control Menu Item, Using,
3-29

Current Control... Menu Item, De-
scription, 4-104

Current View... Menu ltem
Description, 4-104
Using, 3-31

Customer Service, A-7

Cut Menu ltem
Description, 4-12, A-1
Using, 3-37

D

.DAT Files, Description, 2-2

Data File Format
Defined, 2-14
during Reads and Writes, 4-28

Data Type Suffixes
Defined, 2-13

Using, 4-20
Date$(), Definition, 2-7
date$() Function, Using, 5-19

Defined Values: Edit Control Box,
Description, 4-56

Defining a Report Format within a
Loop, 5-33

Defining a Test Variable within a Loop,
5-24

Delay Dialog Box
Description, 4-44
Using, 3-19

Delay... Menu Item
Description, 4-44
Using, 3-19

Delete, Global variable, 2-20

Delete Push Button, Description, 4-22,
4-87

Demonstrating the Editing Features,
3-33

DEMOTEST.PRG, Description, A-3

DEMOTEST.PRG File
Description, 5-1
What it does, 5-3

Device Name:, Description, 4-86
Dialog Box, Definition, 2-718-2-22

Dialog Box Editing Using Edit Menu
Commands, 3-41

Dimension Dialog Box, Description,
4-20

Dimension... Menu Item, Description,
4-20
Disable RadioButton, Description,
4-41, 4-43
Disable Selected Steps Menu Item
Description, A-7
Using, 4-13
Disable Steps Menu Item, Descrip-
tion, 4-12
Display, Sample, 4-713
Display Cursor Menu Item
Description, 4-711
Using, 5-47

Display Data Continue Dialog Box,
Description, 4-74

Display Data Menu, Using, 3-7

Index



Display Data Menu Item
Description, 4-73
Using, 3-7, 3-12

Display Data Message Box, Using,
3-10

Display Data Wait Dialog Box
Description, 4-73
Using, 3-8

Displaying Data, 5-40
Displaying Multiple Lines of Text, 5-51

Distal Edit Control Box, Description,
4-24

Division, 2-71

Done Push Button, Description, 4-42,
4-108

Driver, how to select, 3-24

Drivers: Edit Control Box
Description, 4-85
Using, 3-22, 5-3

E

Edit Control Box
Address:, 3-22,4-86
Array:, 4-21
Caption:, 3-8, 4-74, 4-75
Control Id:, 3-30
Defined Values:, 4-56
Definition, 2-19
Distal, 4-24
Drivers:, 3-22, 4-85, 5-3
Edit Key:, 4-8
Edit Password:, 3-9
End Value:, 4-51, 4-53, 4-54
Enter Response:, 3-10
Expression:, 3-6, 3-8, 3-13, 4-20
File, 4-9, 4-88
File Name, 3-12, 4-7
Increment Size:, 4-52
Input Waveform Variable..., 4-22
Label:, 4-63, 4-64
Learn Strings:, 4-100
Lower Limit:, 3-18, 4-66
Mesial, 4-24
Message, 3-5, 4-66
Message:, 4-77
Milliseconds, 4-45
Nominal Limit:, 4-66
Nominal Value:, 3-18
Number of Steps:, 4-57, 4-53

Parameters:, 4-41, 4-43
Pass/Fail:, 4-66

Picture Name, 3-16

Picture Name:, 4-78

Port:, 3-22, 4-86,5-3
Position:, 4-56

Primary:, 3-22,5-3
Program Variable:, 4-22
Proximal, 4-24

Run Key:, 4-8

Run Password:, 3-9

Save File as:, 3-9, 3-13
Save file as:, 4-8
Secondary:, 5-3

Send:, 4-108

Start Value:, 4-51, 4-53, 4-54
Starting Cycle:, 4-24

Test Procedure:, 4-40, 4-43
Text;, 4-47

Title:, 4-7114

TMS Name:, 3-22, 4-87,5-3
Upper Limit:, 3-18, 4-66
Value:, 4-56

Variable, 3-5, 3-6, 4-20

X Axis:, 4-114

Y Axis:, 4-114

Edit Key: Edit Control Box, Descrip-

tion, 4-8

Edit Menu
Description, 4-71
Using, 3-36

Edit Menu ltem
Description, 4-11, 4-102
Using, 3-36

Edit Password
Description, 4-8
use in Tutorial, 3-9
Using, 4-7

Editing a Dialog Box Using the Key-

board Keys, 3-43
Editing a Test Procedure, 3-33

Editing an Instrument Front Panel
View, 3-44

Editing Items in a Dialog Box, 3-41
Editing Overview, 3-33
EDITTEST.PRG File, Using, 3-34
Emulate Mode, Description, 4-88

Emulate Options Dialog Box
Description, 4-88
Using, 3-26

Emulate... Menu ltem
Description, 4-88
Using, 3-26

Emulation On Check Box, Descrip-
tion, 4-88

Emulation On Menu Item, Using, 3-26

Enable Radio Button, Description,
4-41, 4-43

Enable Selected Steps Menu ltem
Description, A-1
Using, 4-13

Enable Steps Menu Item, Description,
4-12

End Value: Edit Control Box, Descrip-
tion, 4-51, 4-53, 4-54

End-Procedureline, 5-5

Enter Response: Edit Control Box,
Using, 3-10

Equal, 2-12

ERR Files, Description, 2-2
Event, Description, 4-41
.EXE Files, Description, 2-2

Exit For Next Dialog Box, Description,
4-56

Exit For Next.. Menu Item, Descrip-
tion, 4-56

Exit Menu Item, Description,4-10

Exit Procedure Dialog Box, Descrip-
tion, 4-61

Exit Procedure... Menu Item, Descrip-
tion, 4-61

EXP(n), Definition, 2-7
Exponentiation,2-11

Expression: Edit Control Box
Description, 4-20
Using, 3-6, 3-8, 3-13

Expressions, Definition, 2-5

External Procedure... Menu Item,
Description, 4-60

F

File Edit Control Box, Description, 4-9,
4-88
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File extension, automatically added,
5-6

File Menu
Description, 4-6, 4-77
Using, 3-3, 3-9

File Menu Item
Description, 4-6, 4-47, 4-77
Using, 3-3, 3-9

File Name Extensions, Description, 2-2

File Name: Edit Control Box
Description, 4-7
Using, 3-12

File Names, 2-2

File to Instrument... Menu Item,
Description, 4-31

File to Variable Dialog Box, Using,
3-11

File to Variable... Menu ltem
Description, 4-26
Using, 3-71

FIX(n), Definition, 2-8
Float Data, Definition, 2-13
fmtexp$, Definition, 2-9
fmtfix$, Definition, 2-9
fmtfit$, Definition, 2-10
fmtint$, Definition, 2-10
fmtstr$, Definition, 2-71
Focus, Definition, 2-4
Focused, Definition, 2-4

For Next 1_2_5 Dialog Box, Defined,
4-53

For Next Linear Dialog Box, Descrip-
tion, 4-50

For Next Log Dialog Box, Description,
4-52

For Next Menu List, Description, 4-50

For Next User Defined Dialog Box,
Description, 4-55

FOR-NEXT Log Construct, Defined,
4-52

FORNEXT 1_2_5 Construct, Defined,
4-53

FORNEXT Linear Construct, Defined,
4-50

Frequency Text Box, Using, 3-28
Full Format, Description, 4-9

Full Interaction Menu Item, Descrip-
tion, 4-102

Full Listing, Example, A-5
Full Radio Button, Description, 4-9

Full View Menu ltem
Description, 4-710
Using, 5-45

Functions
Description, 2-7
RND(n), 3-19

How to select Driver Name, 3-24

How to set up Controls on an Instru-
ment, 3-22

How to use an Instrument Front Panel
Driver, 3-22

G

Global Variables

Add, 2-20

Change, 2-21

Clear All, 2-20

Definition, 2-20-2-22

Delete, 2-20
Glossary of Terms, 2-4
Gosub Dialog Box, Description, 4-62
Gosub... Menu Item, Description, 4-62
Goto... Menu Item, Description, 4-63

GPIB Interface Card File Name Con-
flicts, 2-2

Greater than, 2-12
Greater than or equal, 2-12

Grid Menu ltem
Description, 4-7111
Using, 5-45

H

Help Menu, Description, 4-96
Help Menu Item, Description, 4-7106
HEX$(n), Definition, 2-8

Histogram Radio Button, Description,
4-23

.HLP Files, Description, 2-2

How IPG Communicates with the
Operator, 3-3

How to Acquire Waveforms, 3-27
How to Display a Picture, 3-14
How to Make Measurements, 3-27

How to Select and Configure an
Instrument, 3-22

IBCONF.EXE File, Using, 2-2

If Then Else End-If Dialog Box, De-
scription, 4-48

IF-THEN-ELSE Construct, Defined,
4-48

In Range, 3-21

Include File Dialog Box, Description,
4-47

Include Menu Item, Description, 4-46
Include Menu List, Description, 4-46

Include Text Dialog Box, Description,
4-47

Increment Size: Edit Control Box,
Description, 4-52

Incrementing a Variable within a Loop,
5-32

Information Exchange with an Abort
Handler, 5-52

Information Exchange with an Event
Handler, 5-52

Initializing Test Variables, 5-19

Input Waveform Variable... Edit
Control Box, Description, 4-22

Inserting Text for Translationto C
Language, 4-47

INSTALL.EXE, 2-1
Installation, running INSTALL, 2-1
Installing IPG, 2-7

Instrument
How to select and configure, 3-22
How to set up Controls, 3-22

Instrument Front Panel Display, De-
scription, 4-97

Instrument Front Panel Driver, How to
use, 3-22

Instrument Front Panel Help Menu,
Description, 4-106

Instrument Front Panel Menu, Descrip-
tion, 4-96

Index



Instrument Name Menu Item, 4-17

Instrument Select Dialog Box, Descrip-
tion, 4-85

Instrument to File... Menu Item,
Description, 4-30

Instrument to Variable... Menu Item,
Description, 4-29

Instruments Front Panel Dialog Box
Description, 4-87
Using, 3-23

Instruments Menu
Description, 4-85
selecting instruments, 5-71
Using, 3-22

Instruments Menu ltem
Description, 4-85
Using, 3-22

Instruments Menu List, Description,
4-85

INT(n), Definition, 2-8
Integer Data, Definition,2-13
Interaction Menu, Description, 4-102

Interaction Menu Item, Description,
4-102

IPG Dialog Box, Definition, 2-18-2-22
IPG Display Familiarization, 2-17

IPG Global Variables, Definition,
2-20-2-22

IPG Main Menu, 2-17

.ISB Files, Description, 2-3
.ISD Files, Description, 2-3
Iltem, Definition, 2-4

Items Displayed in Gray, Description,
4-11

L

Label Dialog Box
Description, 4-3
Using, 3-44

Label Menu ltem
Add selection, 4-14
Description, 4-3, 4-13
Remove selection, 4-14
Using, 3-44
Label Options Dialog Box, Description,
4-114

Label: Edit Control Box, Description,
4-63, 4-64

Labelling a Step, 3-44

Labels Menu Item, Description, 4-114
LCASES$(s$), Definition, 2-8

Leading Edge, Description, 4-24
Learn Block, 4-99

Learn Settings... Menu Item, Descrip-
tion, 4-99

Learn Settings: Push Button, Descrip-
tion, 4-100

Learn Strings: Edit Control Box,
Description, 4-100

LEFT$(s$,n), Definition, 2-8
LEN(s$), Definition, 2-8
Less than, 2-12

Less than or equal, 2-12

Line Styles List Box, Description,
4-113

Linear... Menu Item, Description, 4-50

List Box
Colors, 4-113
Controlld:, 4-104, 4-105
Control ID-Variable, 4-105
Control List, 4-99, 4-101
Definition, 2-19
Line Styles, 4-713
Parameters:, 4-42
Pulse Parameter/Program Variable:,
4-22
Selected Control, 3-30, 4-99, 4-7107
Selections, 4-713

Load Dialog Box, Description, 4-78
Load File Dialog Box, Using, 3-16
Load Menu Item, Using, 3-16

Load PushButton
Description, 4-78
Using, 3-16

Load... Menu Item, Description, 4-78
Loading software, 2-1

Log... Menu Item, Description, 4-52
LOG(n), Definition, 2-8

Logical Operators, Defined, 2-12

Lower Limit: Edit Control Box
Description, 4-66
Using, 3-18

LPT1., Using, 5-51

LTRIM$(s$), Definition, 2-8

Main Menu
Description, 4-5
Using, 3-3

Main Menu Bar, Description, 4-5
Masking Timeout Errors, 5-53
.ME Files, Description, 2-3
Measurement Block, 4-100

Measurement Edit Control Box, Using,
3-36

Measurement within a Loop, 5-29
Menu Bar, Definition, 2-18

Menu ltem
1_2 5...,4-53
Acquire/Measure, 3-28
Actions, 3-6, 4-19
Adjustment.., 3-17, 4-65
Amplitude Cursors, 4-112, 5-48
Calculate..., 3-6, 3-18, 4-19
Call Procedure, 4-57
Clear, 3-39, 4-12, A-1
Close, 4-102
Colors and Styles, 4-712, 5-49
Comment, 3-45, 4-4
Continue..., 4-74
Copy, 3-36, 3-37,4-12, A-1
Current Control, 3-29
Current Control..., 4-104
Current View..., 3-31, 4-104
Cut, 3-37,4-12, A-1
Definition, 2-18
Delay..., 3-19, 4-44
Dimension..., 4-20
Disable Selected Steps, A-7
Disable Steps, 4-12
Display Cursor, 4-111, 5-47
Display Data, 3-7, 3-12,4-73
Edit, 3-36, 4-71,4-102
Emulate..., 3-26, 4-88
Emulation On, 3-26
Enable Selected Steps, A-1
Enable Steps, 4-12
Exit, 4-10
Exit For Next..., 4-56
Exit Procedure..., 4-61
External Procedure..., 4-60
File, 3-3, 3-9, 4-6, 4-77
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File to Instrument..., 4-31

File to Variable..., 3-71, 4-26

For Next..., 4-50

Full Interaction, 4-102

Full View, 4-710, 5-45

Gosub..., 4-62

Goto..., 4-63

Grid, 4-7111, 5-45

Help, 4-106

If Then Else..., 4-48

Include, 4-46

Instrument to File..., 4-30

Instrumentto Variable..., 4-29

Instruments, 3-22, 4-85

Interaction, 4-102

Label, 3-44, 4-3, 4-13

Labels, 4-114

Learn Settings..., 4-99

Linear..., 4-50

Load, 3-16

Load..., 4-78

Log..., 4-52

Misc, 4-107

Monitor Only, 4-703

New, 3-3,4-6

No Interaction, 4-103

OK, 3-21

Ok, 4-109

On Abort..., 4-42

On Event..., 4-40

Open..., 4-7

Operator, 3-4,3-7, 3-12, 4-65

Options, 4-95, 4-110, 5-45

Paste, 3-36, 4-12, A-1

Picture, 3-15

Picture..., 4-77

Print, 4-9

Prompt, 3-4

Prompt..., 4-76

Pulse Parameters..., 4-21

Refresh Rate..., 4-107

Remark..., 4-45

Remarks Only, 4-95

Remove, 4-75

Return..., 4-63

Run, 3-10

Run!, 4-90

Save, 4-8

Save All Measurements, 4-100

Save All Settings, 3-25, 4-98

Save and Edit..., 3-17

Save and Exit..., 4-79

Save as..., 3-9,3-13, 4-8

Save Selected Measurements...,
3-30,4-100

Save Selected Settings..., 4-98

Scroll Bars, 4-7110, 5-45

Search/Replace, 4-14
Select, 3-27

Select..., 3-22, 4-85

Setting Only, 4-102

Start IDG..., 4-96

Start RTG..., 4-96

Step, 3-24,4-98

Stop Test..., 4-61
Talk/Listen..., 4-108
TekTMS Procedure..., 4-57
Text..., 3-5,4-46, 4-47,4-76
Time Cursors, 4-112,5-49
Trace Bus, 3-25

Transfer Data, 3-71, 4-25
Translate, 4-95

Undo, 3-37,4-11, A-1
Update!, 4-103

User Defined..., 4-55
Variable to File..., 4-25
Variable to Instrument..., 4-28
Variables, 3-29, 4-703
View, 3-23, 4-109

View..., 4-87,4-96

Views, 4-106

Wait..., 3-8, 3-12, 4-73
Waveform Cursor, 4-111, 5-47
While Do..., 4-49

Zoom, 4-109, 5-44

Menu Item Arrow, Definition, 2-18
Menu Item Ellipsis, Definition, 2-18
Menu Map, 4-2

Mesial Edit Control Box, Description,
4-24

Message Box
Actual:, 4-67
Receive:, 4-108

Message: Edit Control Box
Description, 4-66, 4-77
Using, 3-5

MID$(s$,n,m), Definition, 2-8

Milliseconds Edit Control Box, De-
scription, 4-45

Min-Max Radio Button, Description,
4-23

Misc Menu ltem, Description, 4-107

Miscellaneous Menu, Description,
4-107

MOD(n,m), Definition, 2-8

Monitor Only Menu Item, Description,
4-103

Multiple Statement Editing, 3-33

Multiple Step Highlighting, 3-34
Multiplication, 2-71

N

Naming a Procedure, 5-6

Negative Radio Button, Description,
4-24

New Menu ltem
Description, 4-6
Using, 3-3

No Interaction Menu Item, Descrip-
tion, 4-703

No PushButton, Description, 4-6, 4-10

Nominal Limit: Edit Control Box,
Description, 4-66

Nominal Value: Edit Control Box,
Using, 3-18

NOT, 2-12
Not equal, 2-12
Number Conversion, 4-27

Number of Steps: Edit Control Box,
Description, 4-51, 4-53

Numeric Constants, Definition, 2-5

Numeric Term, Defined, 2-14

O

OCT$(n), Definition, 2-8
OK Menu Item, Using, 3-21
Ok Menu Item, Description, 4-709

OK PushButton
Description, 4-9
Using, 3-7, 3-8

On Abort, 5-52

On Abort Dialog Box, Description,
4-42

On Abort... Menu Item, Description.
4-42

On Event, 5-52

On Event Dialog Box, Description,
4-40
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On Event... Menu Item, Description,
4-40

Open Push Button, Description, 4-7
Open... Menu Item, Description, 4-7

Operator Menu
Description, 4-65
Using, 3-4, 3-7

Operator Menu ltem
Description, 4-65
Using, 3-4,3-7, 3-12

Operators. See Arithmetic Operators;
Logical Operators; Relational
Operators; String Operators

Options Menu, Description, 4-95,
4-110

Options Menu ltem
Description, 4-95, 4-110
Using, 5-45

OR, 2-12

Outline Format, Description, 4-9
Outline Listing;Example, Example, A-4
Outline Radio Button, Description, 4-9

P

Parameters: Edit Control Box, De-
scription, 4-41, 4-43

Parameters: List Box, Description,
4-42

Pass/Fail: Edit Control Box, Descrip-
tion, 4-66

Password, 4-8

Paste Menu Item
Description, 4-12, A-1
Using, 3-36

Percent to Base/Top Radio Button,
Description, 4-24

Picture Menu Item, Using, 3-15
Picture Name:, 5-7

Picture Name: Edit Control Box
Description, 4-78
Using, 3-16

Picture Prompt, creating, 5-7

Picture Prompt Dialog Box
Description, 4-77
Using, 3-15

Picture Prompt File Menu, Using, 3-15

Picture... Menu Item, Description,
4-77

Port: Edit Control Box
Description, 4-86
Using, 3-22,5-3

Position: Edit Control Box, Descrip-
tion, 4-56

Positive Radio Button, Description,
4-24

.PRG Files, Description, 2-3
Primary address, setting, 5-4

Primary: Edit Control Box, Using,
3-22,5-3

Print Dialog Box, Description, 4-9
Print Menu Item, Description, 4-9
PRINT SCREEN Key, Using, 5-51

Print to File Check Box, Description,
4-9

Printing a Variable, 4-25

Printing a Waveform, 5-51

Printing an IPG Display, 5-51

Printing Input from an Instrument, 4-30
PRN., Using, 5-51

Procedure, Naming, 5-6

Procedure line, 5-5

Program Variable... Edit Control Box,
Description, 4-22

Prompt
Plcture prompt creation, 5-7
Text prompt creation, 5-9

Prompt Menu, Using, 3-4
Prompt Menu Item, Using, 3-4
Prompt Menu List, Description, 4-76

Prompt... Menu Item, Description,
4-76

Prompting the Operator, 5-34

Proximal Edit Control Box, Descrip-
tion, 4-24

Pulse Parameter/Program Variable:
List Box, Description, 4-22

Pulse ParametersDialog Box, Descrip-
tion, 4-21

Pulse Parameters... Menu Item,
Description, 4-21
Push Button
About, 4-41, 4-44
Add, 3-23, 4-22,4-87

Add All, 4-99, 4-1071
Cancel, 4-3, 4-6
Change, 4-22, 4-56, 4-87
Definition, 2-19
Delete, 4-22, 4-87
Done, 4-42,4-108
Learn Settings:, 4-700
Load, 3-16, 4-78

No, 4-6, 4-10

OK, 3-7, 3-8, 4-9
Open, 4-7

Receive, 4-108

Save, 3-9, 4-8

Send, 4-108

Set Crossing, 4-23
Yes, 4-6, 4-10

R

Radio Button
Absolute Amplitude, 4-24
Definition, 2-19
Disable, 4-41,4-43
Enable, 4-41,4-43
Full, 4-9
Histogram, 4-23
Min-Max, 4-23
Negative, 4-24
Outline, 4-9
Percent to Base/Top, 4-24
Positive, 4-24
Read Emulation Dialog Box, Descrip-
tion, 4-88

Read from file Check Box, Descrip-
tion, 4-88

READ.100, 2-1
READ.IOO File, Description, 2-3
READ.ME, 2-3

Receive Push Button, Description,
4-108

Receive: Message Box, Description,
4-108

Refresh On: Check Box, Description,
4-107

Refresh Rate Dialog Box, Description,
4-107

Refresh Rate... Menu ltem, Descrip-
tion, 4-107

Refresh Rate: Check Box, Descrip-
tion, 4-107
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Relational Operators, Defined, 2-12
Remark, adding, 5-5
Remark Dialog Box, Description, 4-45

Remark... Menu Item, Description,
4-45

Remarks Only Menu Item, Descrip-
tion, 4-95

Remove Display Dialog Box, Descrip-
tion, 4-75

Remove Menu Item, Description, 4-75
Return Dialog Box, Description, 4-63
Return... Menu ltem, Description, 4-63
Returning Status Data, 5-54

Returning Status Information from a
ISD File, 5-54

RIGHT$(s$,n). Definition, 2-8
RAND(n), Using, 3-19
RND(n), Definition, 2-8
RTRIM$(s$), Definition, 2-8

Run Key: Edit Control Box, Descrip-
tion, 4-8

Run Menu, Using, 3-10
Run Menu Item, Using, 3-10

Run Password
Description, 4-8
Using, 4-7

Run Password:, 3-9
Run! Menu, Description, 4-90
Run! Menu Item, Description, 4-90

S

Same File as, 5-6
Sample Display, Description, 4-713

Save All Measurements Menu Item,
Description, 4-700

Save All Settings Menu ltem
Description, 4-98
Using, 3-25
Save and Edit... Menu Item, Using,
3-17

Save and Exit Dialog Box, Description,
4-79

Save and Exit... Menu Item, Descrip-
tion, 4-79
Save as... Menu ltem
Description, 4-8
Using, 3-9, 3-13

Save File As Dialog Box, Using, 3-9

Save File as: Edit Control Box, Using,
3-9, 3-13

Save file as: Edit Control Box, De-
scription, 4-8

Save Learn Settings Dialog Box,
Description, 4-99

Save Menu ltem, Description, 4-8

Save Push Button, Description, 4-8

Save PushButton, Using, 3-9

Save Selected Measurements...
Menu ltem

Description, 4-700
Using, 3-30

Save Selected Settings... Menu
Item, Description, 4-98

SCPI, Definition, 2-4

Scroll Bars Menu ltem
Description, 4-710
Using, 5-45

Search/Replace Menu ltem
Description, 4-14
Instrument Name selection, 4-17
Text selection, 4-14

Secondary: Edit Control Box, Using,
5-3
Select, Driver name, 3-24
Select Dialog Box, Using, 3-22
Select... Menu ltem
Description, 4-85
Using, 3-22, 3-27
Selected Control List Box
Description, 4-99, 4-107
Using, 3-30
Selected Instrument Drivers, Defini-
tion, 2-4
Selected Measurements Dialog Box,
Description, 4-100
Selected Settings Dialog Box, Descrip-
tion, 4-98

Selections List Box, Description,
4-113

Send Push Button, Description, 4-708

Send: Edit Control Box, Description,
4-108

Sending Output to a Printer, 5-51

Set Crossing Push Button, Descrip-
tion, 4-23

Setting an Instrument within a Loop,
5-25

Setting Instruments, 5-71

Setting Only Menu Item, Description,
4-102

Setting the Instruments, 5-35
SGN(n), Definition, 2-8

SHIFTPRINT SCREEN Keys, Using,
5-51

SIN(n), Definition, 2-8

Software Performance Report, A-7
Software Problems, A-7
SPACES$(n), Definition, 2-8
SQR(n), Definition, 2-8

SRQ Check Box, Description, 4-41

Start IDG... Menu Item, Description,
4-96

Start RTG... Menu Item, Description,
4-96

Start Value: Edit Control Box, De-
scription, 4-51, 4-53, 4-54

Starting Cycle: Edit Control Box,
Description, 4-24

Status Data, 5-54

Step Menu
Description, 4-98
Using, 3-24

Step Menu ltem
Description, 4-98
Using, 3-24

Stop Test Dialog Box, Description,
4-61

Stop Test... Menu Item, Description,
4-61

STR$(n), Definition, 2-8

String Constants, Definition, 2-6
String Conversion, 4-27

String Data, Definition, 2-13
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String Operators, Defined, 2-12
STRINGS$(n,m), Definition, 2-8
Subtraction, 2-71

System Requirements, 7-3

T

Taking Measurements,5-16

Talk/Listen Dialog Box, Description,
4-108

Talk/Listen... Menu Item, Description,
4-108

TAN(n}, Definition, 2-8
TDM5120.HLP File, Using, 5-2
TDM5120.1SD File, Using, 5-2
TEKFG.HLP File, Using, 5-2
TEKFG.ISD, GPIB settings, 5-4
TEKFG.ISD File, Using, 5-2
TEKPIC.BMP, 5-7

TEKPIC.BMP File, Using, 3-16, 5-2

TekTMS Procedure... Menu Item,
Description, 4-57

TEMP Environmental Variable, 2-3
Temporary Files, 2-3

Test Procedure, Definition, 2-4
Test Procedure Number 1, 3-3
Test Procedure Number 2, 3-71
Test Procedure Number 3, 3-14
Test Procedure Number 4, 3-22
Test Procedure Number 5, 3-27

Test Procedure Overview, Assump-
tions, 3-1

Test Procedure: Edit Control Box,
Description, 4-40, 4-43

Test Program, Definition, 2-4
Test Step, Definition, 2-4

Text Box
Comment, 4-42
Frequency, 3-28

Text Menu Item, 4-14
Text Prompt, creating, 5-9

Text Prompt Dialog Box
Description, 4-76

Using, 3-5

Text... Menu ltem
Description, 4-46, 4-76
Using, 3-5

Text: Edit Control Box, Description,
4-47

Time Cursor Menu Item, Description,
4-112

Time Cursors Menu ltem, Using, 5-49
TIMES$(), Definition, 2-8

time$(), Using, 5-19

Timeout Check Box, Description, 4-41
TIMER(), Definition,2-8

Title Bar, Using, 3-9

Title: Edit Control Box, Description,
4-114

.TMP Files, Description, 2-3

TMS Name: Edit Control Box
Description, 4-87
Using, 3-22, 5-3

Top, Description, 4-23
Trace Bus Menu ltem, Using, 3-25
Trace Bus Message Box, Using, 3-25

Transfer Data Menu ltem
Description, 4-25
Using, 3-11

Transfer Data Menu List, Description,
4-25

Transfer File to Instrument Dialog Box,
Description, 4-31

Transfer File to Variable Dialog Box,
Description, 4-26

Transfer Instrumentto File Dialog Box,
Description, 4-30

Transfer Instrument to Variable Dialog
Box, Description, 4-29

Transfer Variable to File Dialog Box,
Description, 4-25

Transfer Variable to Instrument Dialog
Box, Description, 4-28

Transferring Collected Data to a File,
5-39

Translate Menu, Description, 4-95

Translate Menu Item, Description,
4-95

Tutorial, 3-3

U

UCASES$(s$), Definition, 2-8

Undo Menu ltem
Description, 4-11, A-1
Using, 3-37
Update! Menu Iltem, Description,
4-103
Upper Limit: Edit Control Box
Description, 4-66
Using, 3-18

Use of Math and String Functions, 3-3

User Defined... Menu Item, Descrip-
tion, 4-55

Using a Waveform Menu, 5-43

Using Windows Maximize Function
Carryover,5-51

'

VAL(s$)
Definition, 2-8
Using, 3-6
Value: Edit Control Box, Description,
4-56
Variable Dialog Box, Description,
4-104
Variable Edit Control Box, Description,
4-20
Variable to File... Menu ltem, De-
scription, 4-25
Variableto Instrument... Menu Item,
Description, 4-28
Variable: Edit Control Box, Using, 3-5,
3-6
Variables
Definition, 2-6
Global variable definition, 2-20-2-22

Variables Menu, Description, 4-103

Variables Menu Item
Description, 4-103
Using, 3-29

View, Definition, 2-4

View Dialog Box, Description, 4-87
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View Menu, Description, 4-709

View Menu ltem
Description, 4-87,4-96, 4-109
Using, 3-23

View Variables Dialog Box
Description, 4-104
Using, 3-31

Viewing a Waveform on a Mono-
chrome Display, 5-43, 5-49

Views Menu, Description, 4-106
Views Menu Item, Description, 4-106
VXI Device Name, Description, 4-86

W

Wait... Menu ltem
Description, 4-73
Using, 3-8,3-12

Waveform Cursor Menu ltem
Description, 4-711

Using, 5-47
Waveform Data, Definition, 2-13

Waveform Display Menu, Description,
5-42

Waveform Display Tutorial, 5-42

Waveform Display Window, Descrip-
tion, 5-42

Waveform Displays, 5-42
Waveform Menu, Description, 4-709

While Do... Menu Item, Description,
4-49

WHILEDO Construct, Defined, 4-49

WhileDo End-While Dialog Box,
Description, 4-49

X

X Axis: Edit Control Box, Description,
4-114

Y

Y Axis: Edit Control Box, Description,
4-114

Yes Push Button, Description, 4-6,
4-10

y4

Zoom Menu ltem
Description, 4-109
Using, 5-44
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