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SOFTWARE PROBLEM REPORT
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Instructions
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graphs or any other information that
might assist in evaluating this report.

Support Line: 1-503-627-2400 or
1-800-835-9433 ext. 170
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Beaverton, Or 97077-0001
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(286,386)
(CGA EGAETC)

Acquisition Units

Interface cards
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Problem Description
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your diagnosis and suggested corrections.) Attach listings or

hard copies if available. Include a copy of your CONFIG.SYS
and AUTOEXEC.BAT file if appropriate.

For Tektronix Use Only

Comments: DAte:

Report#
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NOTICE to the user/operator:

The German Postal Service requires that Systems assembled by the
operator/user of this instrument must also comply with Postal

Requlation, Vfg. 1046/1984, Par. 2, Sect. 1.
HINWEILS flir den Benutzer/Betreiber:

Die vom Betreiber zusammengestelite Anlage, innerhalb derer dies
Gerat eingesetzt wird, mug ebenfalls den Voraussetzungen nach Par. 2,
Ziff. 1 der Vfg. 1046/1984 genugen.

NOTICE to the user/operator:

The German Postal Service requires that this equipment, when used in a
test setup, may only be operated if the requirements of Postal
Regulation, Vfg. 1046/1984, Par. 2, Sect. 1.7.1 are complied with.

HINWEIS fir den Benutzer/Betreiber:

Deles Gerat darf in Me Baufbauten nur betrieben werden, wenn die
Voraussetzungen des Par. 2, Ziff. 1. &.1 der Vfg. 1046/1984

eingehalten werden.
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Operators Safety Summary

The general safety information in this part of the summary is for both operating and
servicing personnel. Specific warnings and cautions will be found throughout the

manual where they apply and do not appear in this summary.

Terms
In This Manual
CAUTION statements identify conditions or practices that could result in damage

1o the equipment or other property.
WARNING statements identify conditions or practices that could result in

personal injury or loss of life.

Terms
As Marked on Equipment

CAUTION indicates a personal injury hazard not immediately accessibie as one
reads the markings, or a hazard to property, including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads

the marking.

In This Manual

A to be found. For maximum input voltage see Table 4-1.

As Marked on Equipment

* DANGER — High voltage.

fr\ ATTENTION — Refer to manual.

2402A TEKMATE Hardware Users Manual

Symbols
This symbol indicates where applicable cautionary or other informationis

Protective ground (earth) terminal.

Xi



Power Source

This product is intended to operate from a power source that will not apply more
than 250 volts rms between the supply conductors or between either supply
conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conductor of the power cord. To
avoid electrical shock, plug the power cord into a properly wired receptacle before
making any connections to the product input or output terminals. A protective
ground connection by way of the grounding conductor in the power cord is essential
for safe operation.

Danger Arising from Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts
(including knobs and controls that may appear to be insulated) can render an electric
shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your product.
Use only a power cord that is in good condition.

For detailed inforrmation on power cords and connectors, see Table 2-1.

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type, voltage rating and current
rating as specified in the parts list for your product.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this instrument in an explosive atmosphere unless
it has been specifically certified for such operation.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the product covers or panels. Donot operate
the instrument without the covers and panels properlyinstalled.
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General Information

Introduction

This section briefly describes your TEKTRONIX 2402A TEKMATE and tells how to
prepare for and proceed with the initial start-up. It also includes safety information, as
well as necessary information to prevent damage to the instrument. PLEASE READ.

NOTE

See Section 5, "Options,” for a description of TEKMATE options. Information
about programming the TEKMATE and operating it by means of the GPIB is
contained in the optional software documentation supplied with the TEKMATE.

Product Overview

The Tektronix 2402A TEKMATE is a portable, compact, low power, AT- and
GPIB-488-compatible system. The TEKMATE is ideally suited for applications where
iBM PC software and bus compatibility are required and where low power
consumption, small size, and high reliability are critical. The instrument can add data
acquisition and control to your system, and can be mounted onto your Tektronix

portable oscilloscope.

The 2402A has the following features:

® 380C286 microprocessor system
16 MHz CPU clock
3 DMA channels - IBM AT compatible

Counter/timers and interrupt controllers - IBM PC compatible

® 1M-byte dynamic RAM with parity
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© |BM AT compatible floppy disk drive

Two 3.5 inch micro-floppy disk drives
1.44M-byte formatted capacity per drive

® Video controller and Interface (Optional)

Standard IBM PC monochrome display (MDA 80 characters
by 25 rows)

Hercules monochrome graphics (720 by 348 pixels)

Standard IBM PC color graphics (CGA 620 by 200 pixels, 16 colors)

IBM Enhanced graphics (EGA 640 by 350 pixels, 16 colors)
® External I/O ports

2 Serial RS-232C (the COM 1, and COM 2 ports)

Centronics® parallel printer port

IEEE 488 GPIB

Keyboard

Hardware reset button

Audio speaker

Power-on LED indicator

® XT expansion bus

Supports two full PC expansion cards or two half-cards and
1 full card

® Versatile power supply
90-250 VAC, 48-440 Hertz one range input

50 total load Watts available {(approximately 24 load Watts available
to expansion connectors)

2 A, 250 V fuse is internal and located on the power supply circuit
board under the power supply shield

® Real time and date clock

Battery backed up
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Standard Accessories

The TEKMATE is shipped with the following standard accessories:

O e

2402A TEKMATE Hardware Users Manual
MS-DOS 3.3 Disk

Running MS-DOS Manual

U.S. Power Cord

Optional Accessories

The following optional accessories are available for the 2402A:

L ]

2400 DSO Mounting Kit

2402A Field Installation Guide

1 Meter GPIB Cable

Color Monitor with Cable

Color Monitor Cable

IBM Compatible Keyboards (U.S. and International)
Rain Jacket

Carrying Case

Diagnostic Disk and Loop back Connectors

For part numbers and further information about both standard and optional
accessories, refer to the Accessories information at the rear of this manual. Your
Tektronix representative or local Tektronix Field Office can also provide accessories
information and ordering assistance. See Section 5 for instrument Options.

2402A TEKMATE Hardware Users Manual 1-3



General Information

Instrument Options

Section 5 describes instrument options available at the time this manual was
printed. Options available include:

A1-A5
01

1C

1P & 2P
1R

1T

21

38

39

41

45

26
4A-C
S9 & 1S

Safety

International Power Cords

24XX DSO compatibility

Travel cart

HC100 pen plotiers

Rackmounting kit

Carrying case

Adds 44M byte hard disk (removes one 3.5 inch floppy disk)
Adds EGA compatible video output

Adds 80287 math coprocessor

DSO-Utility Program Development Package
Adds 1 M byte of RAM

EZ-Test software

Digital Interface Test System

1 year of software upgrades and support

Preparation for Use

Before connecting the instrument to a power source, read entirely both this
section and the Safety Summary at the front of this manual. Be sure you have the
training required to safely connect the instruments you will be using. Refer to the
Safety Summary for power source, grounding, and other safety considerations
pertaining to the use of the instrument.

This instrument may be damaged if operated with the wrong applied AC
input-source voltage or if the wrong line fuse is installed.

2402A TEKMATE Hardware Users Manual






General Information

Table 1-1
Power Cord and Voltage Data
Plug Power Cord/ | Line Voltage Reference
Configuration | Option | Plug Type Standards 2
ANSI C73.11
U.S. U.S. NEMA 5-15-P
Std. 120V 115V IEC 83
UL 198.6
CEE(7),
"'If \\5" EURO It, IV, VI
SAGS A 220V 230V IEC 83
IEC 127
UK1 BS1363
A2 240V 230V IEC 83
IEC 127
Australian
A3 240V 230V AS C112
IEC 127
North ANSI C73.20
A4 American 230V NEuhg(A: 6-15-P
83
5 UL 198.6
Switzerland SEV
A5 220V 230V IEC 127

1 A 6A, type C fuse i= also installed Inside the plug of the Option A2 power cord.
2 Reference Standards Abbreviations:

ANSI—American National Standards Institute

AS —Standards Assoclation of Australia

BS — British Standards Institution

CEE — Intematlonal Commission on Rules for the Approval of Electrical Equipment
IEC - International Electrotechnical Commission

NEMA — National Electrical Manufacturer’s Assoclation

SEV - Schweizervischer Elektrotechnischer Verein

UL — Underwriters Laboratories Inc.
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Power Cord

This instrument has a detachable, three-wire power cord with a three-contact
plug for connection to both the power source and protective ground. The
protective-ground contact on the plug connects through the power cord to the
external metal parts of the instrument. For electrical-shock protection, insert this plug
into a power-source outiet that has a properly grounded protective-ground contact.

Instruments are shipped with the required power cord as ordered by the
customer. Available power cord information is presented in Table 1-1, and part
numbers are listed in “Options” (Section 5). Contact your Tektronix representative or
local Tektronix Field Office for additional power cord information.

Instrument Cooling

To prevent instrument damage from internally generated heat, adequate air flow
must be maintained. Before turning on the power, verify that the spaces around the
air-intake holes on the side of the cabinet and the fan-exhaust holes on the other
side of the instrument are free of any obstruction to air flow.

Start-Up

If your TEKMATE uses a hard disk, turn the instrument on (the ON/OFF power
switch is located on the instrument’s rear panel, see Figure 1-1).

if your TEKMATE does not use a hard disk, install a disk containing the disk
operating system in the A: (upper) drive and turn the instrument on (the ON/OFF
power switch is located on the instrument’s rear panel, see Figure 1-1).

The instrument automatically performs a set of power-up tests each time it is
turned on. These tests warn the user of any available indication that the instrument
may not be fully functional. The tests run for several seconds after power is applied.
if no faults are encountered, the instrument operates normaily.

If a failure of any power-up test occurs, the instrument may still be usable for
some applications. Even if it functions for your particular requirement, it should be
repaired by a qualified service technician at the earliest convenience.

Information on diagnostic tests and troubleshooting may be found in the
"Options” and “Maintenance” sections of this manual. Consult your service
department, your local Tektronix Service Center, or nearest Tekironix representative if
additional assistance is needed.
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After running the power-up diagnostic tests, the TEKMATE should automatically
boot and run the application program. See specific application program
documentation for further details.

Shut-Down

To shut down the TEKMATE, terminate all application programs that are running.
Turn off the power switch located on the back panel. If the TEKMATE will be
transported, it is advisable to remove the floppy diskettes from the floppy drives.

Repackaging for Shipment

If this instrument is to be shipped by commercial transportation, it should be
packaged in the original manner. For this reason, you should retain the carton and
packaging material in which your controller was shipped to you.

If the original packaging is unfit for use or is not available, repackage the
instrument as follows:

1. Obtain a corrugated cardboard shipping carton having inside dimensions at
least six inches greater than the instrument dimensions and having a carton
test strength of at least 275 pounds.

2. If the instrument is to be shipped to a Tektronix Service Center for service or
repair, attach a tag to the instrument showing the following: owner of the
instrument (with address), the name of a person at your firm who can be
contacted, complete instrument type and serial number, and a description of
the service required.

3. Wrap the instrument with polyethylene sheeting or equivalent to protect the
outside finish and prevent entry of packing materials into the instrument.

4. Cushion the instrument on all sides by tightly packing dunnage or urethane
foam between the carton and the instrument, aflowing three inches on
each side.

5. Seal the carton with shipping tape or with an industrial stapler.

6. Mark the address of the Tektronix Service Center and your retum address on
the carton in one or more prominent locations.
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Introduction

This section contains basic operating information. Examples in this rmanual use the
MS-DOS operzating system. If your operating system is not MS-DOS, consult the
documentation for your operating system to see how to perform similar functions.

Also, the 2402A TEKMATE is shipped with a Disk Operating System (DOS) that uses
a keyboard and monitor as the standard input and output devices. Some optional
applications software uses an instrument’s buttons and display as the standard input and
output devices. If the instrument buttons and display are used for input and output, the
TEKMATE may not require the optional keyboard and monitor. Descriptions later in this
section (following “Operation with Keyboard and Monitor”) assume a keyboard and
monitor are being used. If your applications software uses your instrument’s buttons and
display to interface with the TEKMATE's DOS, consult your applications software
documentation to see how the operations described (or similar operations) are
performed.

installation

Mounting the TEKMATE on an Instrument

The TEKTRONIX 2402A TEKMATE may be mounted on selected Tektronix
instruments using the appropriate Field Installation kit. To mount the 2402A, follow
the instructions in the Field Installation Guide supplied with your Field Installation
kit.

ATTENTION

POWER-UP ALL PERIPHERAL EQUIPMENT (OSCILLOSCOPE, MONITOR,
ETC.) PRIOR TO THE POWER-UP OF THE 2402A CONTROLLER. THIS WILL
PREVENT ERRORS DURING THE POWER-UP DIAGNOSTIC TESTS.

2402A TEKMATE Hardware Users Manual REV SEPT 91 2—1






Operation

Disk and Drive Care

Store floppy disks in a clean, dry area. To prevent mechanical damage or loss of
data, never expose disks to heat, direct sun, or magnetic fields. Do not touch the
magnetic medium that is located under the sliding metal cover on the disk. Do not
Jinstall a damaged disk in the disk drive, as it may damage the drive.

New disks must be formatted (See the FORMAT command in your Running
MS-DOS manual) before they can be used by the TEKMATE.

Operation with Keyboard and Monitor

The TEKMATE is shipped with a Disk Operating System (DOS) that uses a keyboard
and monitor as the standard input and output devices. Some optional applications
software uses an instrument’s buttons and display as the standard input and output
devices. If the instrument buttons and display are used for input and output, the
TEKMATE may not require the optional keyboard and monitor. Descriptions in this
manual assume a keyboard and monitor are being used. If your applications software
uses an instrument's buttons and display to interface with the TEKMATE's DOS, consult
your applications software documentation to see how the foliowing (or similar)
operations are performed.

Start-up and Shutdown Procedures

Start-up

Power-up all peripheral equipment (oscilloscope, monitor, etc.) prior to the
power-up of the 2402A Controller. This will prevent errors during the power-up
diagnostic tests.

If your TEKMATE uses a hard disk, turn the instrument on (the ON/OFF power
switch is located on the instrument’s rear panel, see Figure 1-1). If your TEKMATE
does not use a hard disk, install a disk containing the disk operating system in the
A: {upper) drive and turn the instrument on (the ON/OFF power switch is located
on the instrument’s rear panel, see Figure 1-1).

The instrument will automatically perform a set of power—up diagnostic tests.
These tests warn of any available indication that the instrument may not be fully
functional. The tests run for several seconds after power is applied. If no faults are
encountered, the instrument operates normally.
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After running the power-up diagnostic tests, the TEKMATE will boot and run
the application program. See the specific application program documentation for
further details.

Shut-Down

To shut down the TEKMATE, terminate all application programs that are
running. Turn off the power switch on the back panel. If the TEKMATE will be
transported, it is advisable to remove the floppy diskettes from the disk drives.

System Reset

A reset button on the rear panel allows you to restart the system without
cycling the power. Pressing the reset button terminates operating application
programs, initiates a restart of the power-up diagnostics, and then accesses the
disk to load and execute the software operating system.

If you are using the optional keyboard and MS-DOS, you can also perform a
system reset by pressing and holding the Ctrl-Alt-Del keys.

Disk Operating System

A Disk Operating System (DOS) is a program that lets you do certain tasks, such
as format disks, read and write files, copy information from one disk to another, enter
time and date, and load and execute other programs.

Files, Programs, File Names, and Directories

DOS typically includes files, programs, and file names. A file may contain
either data or a program. Some programs may consist of several different files.

Using MS-DOS as an example, each file identifier has three parts: an optional
drive name, a file name, and an optional extension.

Drive Name. The drive name is a letter from A through Z (DOS defaultis A
through E) and must be followed by a colon. The use of these letters is limited
by the configuration of your system. If your TEKMATE has two floppy disk
drives and you try to use any drive names other than A or B, an error message
is displayed.
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File Name. The file name is from one to eight characters in length. These
characters can be any letter from A to Z, any number from 0 to 9, or any of
these nonliteral characters: $ # & @ | % () _ - { } ' 7. Blanks are
not alliowed. Samples of valid and invalid file names are shown in Table 2-1.

Extension. The extension contains from one to three characters. The
allowed characters are the same as those allowed for a file name. A period
must be used to separate the extension from the file name. Valid file
extensions are shown in Table 2-1. Some extensions like .SYS are reserved for
certain file types. Consult your DOS documentation for additional information.

Table 2-1
Sample File Names

Valid File Names invalid File Names

COMMAND.COM | PRE,WE.BAS (comma)

WALL.S1 WS.ADS.LET (first period)

A:DOCUMENT A LETTER (no colon)

Directories. Directories allow you to organize files into related groupings.
Directory names have the same format as file names. A directory entry can be
a file, another directory, or a volume label. When DOS starts, the root directory
is the current directory. To make a new directory, use the MKDIR (MD)
command. To remove a directory, use the RMDIR (RD) command. Using the
CHDIR (CD) command, you can make a different directory the current
directory. For more information on the use of directories, consult your DOS
documentation.

DOS Prompts

The prompt is a signal that your TEKMATE is ready to accept a command.
The prompt can take various forms (DOS commands can change the prompt and
even cause the name of the current directory to be included as part of the
prompt). it is normally displayed as the letter representing the drive being used,
followed by a symbol such as a “greater than” sign (>) and a blinking underline:

A>

In this example, drive A is the default drive—the drive currently being used by
the operating system and the normal default drive on power-up. The blinking
underline is called the cursor; it lets you know where the next character will be
displayed.
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If your TEKMATE has two floppy disk drives, and you selected drive B as the
default drive, the MS-DOS prompt may appear as:

B>_

You can change the default drive by typing the new drive name, a colon, and
pressing the RETURN key. For example, if drive A is currently the defautt drive
and you want to change the default drive to drive B, type B: and press the
RETURN key.

If drive B is the current default drive and you want to change the default drive
to drive A, type A: and press the RETURN key.

Notice that the current default drive (in the form of the prompt) is displayed
after each DOS command.
Error Messages
Your operating system will display an error message when something is

wrong. The message itself often tells what is wrong so you can correct the
problem. An example is:

Invalid drive specification

This message tells you that your command specified a drive that is not
connected to your system. Re-enter the command, specifying the correct drive.

Loading DOS

Your TEKMATE has been set at the factory to automatically load (autoboot) DOS.
The following steps show how to create backups, or working copies, of the
distribution disk:

NOTE
The descriptions that follow assume you are using the optional keyboard, monitor,
and video board. If your applications software uses your instrument’s buttons and

display to interface with the TEKMATE's DOS, consult your applications software

documentation to see how the following operations (or similar operations) are
performed.

1. Make sure the DOS Distribution Disk is in drive A.

2. Turn on the TEKMATE.
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After displaying system and power-up test messages the disk access light comes
on, indicating that the disk is being read by the TEKMATE. You may hear a buzz from
your drive, which is the normal sound of the disk drive motors.

Depending upon your disk operating system, you may see a number of
messages, including a prompt for entering the date and time. Your DOS
documentation explains these messages and prompts. The default date and time
messages for MS-DOS are presented here as an example.

As MS-DOS is read into the TEKMATE, your display may show a message similar
1o the foliowing:

Current date is xx-xx-xxx

Enter new date (mm-dd-yy):

The 2402A TEKMATE uses a real-time clock, so the date and time shown should
be the actual date and time. If the date is not correct, the format for entering a new
date is M/D/Y or M-D-Y, where M is the month (1 to 12), Distheday (110 31),and Y
is the year (80 to 99). Four digits may be used for the year. Any other response will
cause the TEKMATE to display:

Invalid date Enter new date (mm-dd-yy):

3. Enter the current date and press the RETURN key. The TEKMATE then
displays:

Current time is 0:03:20.20 Enter new time:

Use the format H:M:S.C to enter the time, where H is hours (0 to 23), M is minutes
(O to 569), S is seconds (0 to 59), and C is tenths of a second (0 to 8). Minutes,
seconds, and tenths of a second are optional and may be omitted. The separators,
colon and period must be used exactly as shown, or the following error message is
displayed:

Invalid time Enter new time:

4. Enter the current time and press the RETURN key. The TEKMATE then
displays:
MS-DOS Version x.xx

Copyright (C) Microsoft Corp. 1981-1986

A>
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This sample display shows that the arrow has been replaced by A >, which is the

default prompt used by MS-DOS. This display also tells which drive, called the
default drive, is currently being used by the system. Earlier you were told how to
change the default drive being used. Now you need to create a copy, or backup, of
the DOS and store the original distribution disk in a safe place.

Backups

You should regularly make backups of floppy disks to minimize the amount of
work necessary to bring your TEKMATE records up fo date if information is lost
through mishandling of a disk or by some other cause.

Backups provide a method of rotating your disks so that one is hot wearing
out from constant use. The backup procedure also gives you a way of recovering
from a disk failure with a minimum lose of data.

The following discussion gives a step-by-step method for making backups
using MS-DOS. Use this procedure if your TEKMATE has two micro floppy disks.
This procedure involves formatting a new disk and then copying every track from
the original (source) disk to the new (destination) disk. This procedure can be
used to duplicate and produce identical disks; however, you cannot use it to
produce nonidentical disks. (Copying individual files or directories can be done
using the DOS COPY command.)

1. Make sure the system is on and the MS—DOS prompt, A>, is displayed.
2. With an MS-DOS disk in drive A, type:

Diskcopy A: B:

3. Press the RETURN key. When you pressed the RETURN key, you toid the

TEKMATE to execute the command. The TEKMATE will display something

similar to:

Insert SOURCE diskette in drive A:
Insert TARGET diskette in drive B:
Press any key when ready...

4. Remove the MS-DOS disk from drive A.
5. Insert the SOURCE diskette (disk to be caopied) into drive A.

6. Insert the TARGET diskette (the disk to which data is to be copied) into
drive B.
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7. Press the RETURN key.

When the diskcopy program is compilete, the TEKMATE will ask:
Copy another diskette (Y/N)?

8. Press the N key to end the diskcopy program.

If the disk you placed in drive B contains flaws on its surface or in its magnetic
coating, an imperfect copy was made and the following error message will be

displayed:

Read error on destination drive
Disk verify failure

Do not use a disk that generates read errors or verify failures.

DOS Commands

A DOS command is an instruction to the operating system that is typed on the
keyboard. Some of the DOS commands are internal —an integral part of the
operating system. Other commands are external —actually separate programs on
the DOS disk that must be loaded into the TEKMATE before their functions can
be performed.

Internal commands are always present, after booting DOS. Some of the
MS-DOS internal commands and their functions are:

COPY Copy information (one or more files) from one disk to
another disk or onto the same disk. '

DATE Display the current system date and prompt for a new
date entry.

DEL Delete a file from the disk (same as ERASE).

DIR List the files in a directory.

ERASE Delete a file from the disk (same as DEL).

REN Rename a file (same as RENAME).

RENAME Rename a file {same as REN).

TIME Display the current system time and prompt for a new
time entry.
TYPE Display the contents of a text file.
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External commands can be used only if the command file exists on the disk
in the drive. The file name will appear on the directory listing of a disk. If the file is
not present on the disk in your search path, the command will not work. Some of
the more frequently used external commands from MS-DOS and their functions

are:

CHKDSK

DISKCOMP

DISKCOPY

EDLIN

COMP

FORMAT

SYS

Check the disk directory, report free space, and
repair the directory if necessary.

Compare the contents of two disks to see if they are
identical.

Duplicate the contents of one disk onto another disk.

Create, edit (change), display, or delete ASCIi files.

Compare the contents of two files to see if they are
identical.

Format a disk.

Transfer the operating system.
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Programming

This part of the manual briefly describes some of the programming that can be
performed using DOS. For complete details see your DOS documentation.

For information about programming using other application software, see your

software documentation.

Appendices B, C, and D contain information that can be used to change the
TEKMATE's hardware from its standard factory configuration. Changing the factory
configuration may make it necessary to modify application programs that you wish to

run on the TEKMATE.

Configuration File (CONFIG.SYS)

The configuration file contains commands which set up defaults for your system
that may be different from the standard DOS defaults. At power-up or when the
TEKMATE is reset, DOS searches for the file named CONFIG.SYS in the root
directory of the default drive. If the file is found, the commands found within the file
override the DOS defaults.

When the CONFIG.SYS file is created or modified, the new defaults do not
become effective until the next power-up or reset.

Commands that can be included in the configuration file inciude:

BREAK

BUFFERS

COUNTRY

FCBS

FILES

LASTDRIVE

DEVICE

SHELL

STACKS

Determines when breaks are looked for.
Sets starting humber of disk buffers.

Sets country defaults (date, time, collating sequence,
efc).

Sets maximum number of open file contro! blocks.
Sets maximum number of open files.

Sets maximum number of accessible drives.
Selects device driver file.

Specifies a command processor.

Overrides default stack resources.
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An example CONFIG.SYS file is shown below.

buffers =20

files =20

SHELL=A\COMMAND.COM A:\ /P /E:1024
DEVICE = A:\NANSI > SYS
DEVICE = A:\BIN\GPIB.COM

Batch Files

Batch files are files with a .BAT extension 1o the file name. Batch files contain DOS

commands and/or programs that DOS executes in sequence when you execute the
batch file.

Auto-execute Programs (AUTOEXEC.BAT)

Auto-execute programs are batch files with AUTOEXEC.BAT as their file name.
Each time you boot DOS, the DOS command processor executes the
AUTOEXEC.BAT file, if any, that it finds in the root directory.

Auto-execute programs can be used to execute DOS commands or
programs every time you boot DOS. As an example, an AUTOEXEC.BAT file can
be created to set the date and time of the real time clock.

An example AUTOEXEC.BAT file is shown below.

ECHO OFF

CLS

PATH A:\;A:\DOS;A:\BIN;A:\LIB;A:\ETC

SET TERM = NANSI

PROMPT $e[1;33;44m3$s$e[37;41m$pSe[1;33;44m
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Controls, Connectors, and Indicators

Power

Refer to Figure 3-1 for the location of items 1 and 2.

@ On/Off Switch

Turns the 2402A TEKMATE’s power on and off. The On/Off power switch is
located on the rear panel. To operate the TEKMATE, install a disk containing
the disk operating system in the A: (upper) drive (not required if your
TEKMATE has a hard disk) and turn the TEKMATE on by pressing the left side
(from the rear of the TEKMATE) of the On/Off switch. The disk should
automatically boot and run any automatically executing application program.
See specific application program documentation for further details.

@ Detachable Power Cord Receptacle

Connects the ac power source to the instrument.
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Front Panel

Refer to Figure 3-3 for the location of items 3 and 4.

@ Power On Indicator

Indicator is lit when the TEKMATE’s power is on.

@ Disk Drives

Disk drives are located on the right side of the front of the instrument. They
enable storage of programs and data for future use. (Data stored in the
TEKMATE’s RAM is lost when the TEKMATE is turned off). Disk space is
reusable. When the data is no longer needed, it can be erased and the space
used for new information.

New disks must be formatted before they can be used by the TEKMATE. (See
the FORMAT command in your DOS documentation.)

When the TEKMATE reads data from or writes data to a disk drive, the disk
access LED is lit. The disk access LED is located on the lower left front corner
of each disk drive.

The optional hard disk gives 44M bytes of mas storage. When the hard disk is
installed, it replaces the top floppy disk drive.

Each floppy disk drive is a 3.5-inch micro floppy drive giving 1.44M bytes of
formatted mass storage. Floppy disks are transportable from the TEKMATE to
other compatible devices.

Disks are inserted into the disk load slot with the label up and toward you.
The disk should slide in smoothly and click down into the drive when fully in
place. An improperly installed disk will not function.and may physically
damage the drive.

To remove a disk from the drive, press the disk eject button located on the
lower right comer of the drive.

To avoid accidentally writing on a floppy disk and changing important
information, slide the small tab on the bottom left front corner of the disk (see
Figure 3-2) toward the front edge of the disk so you can see through the
hole. This will prevent writing on the disk.

Disks should be stored in a clean, dry area. To prevent mechanical damage
or loss of data, never expose disks to heat, direct sun, or magnetic fields. Do
not touch the magnetic medium. Do not install 2 damaged disk in the disk
drive, as it may damage the drive.
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Rear Panel

Refer to Figure 3-4 for the location of items 5 through 11.

@ System Reset

A reset button on the rear panel allows restarting the TEKMATE via a hardware
reset without cycling the power. Pressing the reset button boots the system
and starts any automnatically executing application programs.

@ Remote

A REMOTE connector on the rear panel allows restarting the TEKMATE via a
hardware reset without cycling the power. Resetting the TEKMATE boots the
system and starts any automatically executing application programs.

RS-232-C Interfaces

(?) Pc serial Port com 1
Output connector COM 1 is a PC-compatible serial port.

Three RS-232-C output signals and five RS-232-C input sighals allow a
broad range of serial devices to be connected. This port can be used to
connect a printer, modem, terminal, or other serial device.

The main interface consideration is that the device be RS-232-C compatibie.
Printers and modems generally require handshaking in one or both
directions. Consult the serial device’s installation manual for information
regarding possible handshake and other interface considerations.

Table 3-1 gives the signal definitions for each pin of serial port connector
COM 1. COM 1 is an RS-232-C DTE (data terminal equipment) device.
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Table 3-1
Serial Port Connections, COM 1 and COM 2

Name Fanction In/Out| Pin
DCD Carrier Detect in 1
RXD Receive Data in 2
TXD Data Output out 3
DTR Terminal Ready out 4
GND Signal Ground == 5
DSR Data Set Ready in 6
RTS Request To Send out it
CTS Clear to Send in 8
Ri Ring Indicator in 9

Serial Port Device Assignment

The AT-compatible serial port labeled COM 1 is supported by the ROM-BIOS
as the MS-DOS “COM 1" serial device. As shipped, the system is configured
for “COM 1” (IRQ4 and 3F8-3FFh).

Serial Port COM 2

Output connector COM 2 is a AT~-compatible serial port.

Three RS-232-C output signals and five RS-232-C input signals allow a
broad range of serial devices to be connected. This port can be used to
connect a printer, modem, terminal, or other serial device.

The main interface consideration is that the device be RS-232-C compatible.
Printers and modems generally require handshaking in one or both
directions. Consult the serial device's installation manual for information
regarding possible handshake and other interface considerations.

Table 3-1 gives the signal definitions for each pin of serial port connector
COM 2. COM 2 is an RS-232-C DTE (data terminal equipment) device.

Serial Port Device Assignment

The AT-compatible serial port labeled COM 2 is supported by the ROM-BIOS
as the MS-DOS “COM 2” serial device. As shipped, the system is
configured for “COM 2” (IRQ3 and 2F8-2FFh). .

KEYBOARD

An optional IBM AT compatible keyboard can be connected to a male 5-pin
DIN plug on the rear panel. Table 3-2 gives the KEYBOARD connector pinout
and signal definitions.

2402A TEKMATE Hardware Users Manual



Controls, Connectors, and Indicators

NOTE

Most PC (or XT) keyboards are not compatible with "AT” keyboard ports,
and cannot be used with this interface unless the “PC” keyboard contains
an alternate interface option for AT keyboard ports.

Table 3-2
KEYBOARD Connector

Signal Name DIN Pin

Keyboard Clock
Keyboard Data
No Connection
Ground

+ 5V power

O H WwNn =

Parallel PRINTER Port

The parallel PRINTER port connector is a standard DB-25 PC printer
connector. Table 3-4 gives the printer connector’s pinout and signal
definitions.

A jumper option allows the printer port to be selected as either the MS-DOS
“LPT1” or “LPT2" device. As shipped from the factory, the printer port is
configured for “LPT1” (IRQ7, 378-37Fh). To change the port configuration,
see Appendix B.

2402A TEKMATE Hardware Users Manual 37



Controls, Connectors, and Indicators

Table 3-4

Paraliel PRINTER Connector
Name Function infout| DB-25
DS Sample input out 1
DO Data 0 out 2
D1 Data 1 out 3
D2 Data 2 out 4
D3 Data 3 out 5
D4 Data 4 out 6
D5 Data 5 out 7
D6 Data 6 out 8
D7 Data 7 out 9
ACK Char accepted in 10
BUSY Cannot receive in 11
PAPER OUT | Out of paper in 12
SELECT Select in 13
AUTOFD Automatic feed out 14
ERR Printer error in 15
INIT Initialize out 16
SELECT Select printer out 17
GND Signal ground —— 18-25

External Video MONITOR (Optional)

A monochrome or RGB color video monitor (optional) can be connected, via
a standard PC compatible cable, to the female DB-9 MONITOR connector
(optional) on the rear panel of the TEKMATE. Table 3-5 gives the connector
pinout and signal definitions.

Table 3

-5

Video MONITOR Connector

Signal Name

DB-9 Pin

Ground

Secondary Red

Red
Green
Blue

Secondary Green
Secondary Biue
Horizontal Sync
Vertical Sync

OCoONOO B WN=

2402A TEKMATE Hardware Users Manual






Controls, Connectors, and Indicators

Expansion

Refer to Figures 3-5 and 3-6 for the location of items 12 and 13.

@ XT Expansion Bus

The TEKMATE contains an internal XT expansion bus. The bus is a standard
XT expansion bus. Either two full-sized cards or two half-cards and one
full-sized XT expansion card are supported.

NOTE

Addition of expansion boards must not cause the TEKMATE input Power
Consumption rating to be exceeded.

To add expansion boards, remove the TEKMATE's cover and remove the
expansion-board support bracket. Install the expansion board in the bus
connector, and align the plastic board-support clips in the board-support
bracket so they will support the board and not interfere with the board’s
components. Reinstall the board-support bracket and the TEKMATE cover.

The bus signals are buffered on the CPU board and provide peripheral
boards with approximately 24 mA source and sink currents at
TTL-compatible signal levels. Tables 3-6A and 3-6B indicate the pinout and
signal functions of the signals on the XT expansion bus connectors. Further
information about these signals is available in numerous publications,
including the 1BM technical reference manuals for the PC and XT computers.
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7860-06

Figure 3-5. Expansion slots.
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Table 3-6A
XT Expansion Bus Connector, A1-A31 (J9A)

Pin Name Function In/Out
A1 I/OChCk Mem. parity err in
A2 D7 Data bit 7 i/o
A3 D6 Data bit 6 i/0
A4 D5 Data bit 5 i/o
A5 D4 Data bit 4 i/o
A6 D3 Data bit 3 i/o
A7 D2 Data bit 2 ilo
A8 D1 Data bit 1 i/o
A9 DO Data bit 0 ilo
A10 1/OChRdy CPU Ready Ctrl in
A1 AEN Address Enable out
A12 A19 Address bit 19 out
A13 A18 Address bit 18 out
A14 A17 Address bit 17 out
A15 A16 Address bit 16 out
A16 A15 Address bit 15 out
A17 A14 Address bit 14 out
A18 A13 Address bit 13 out
A19 At2 Address bit 12 out
A20 A11 Address bit 11 out
A21 A10 Address bit 10 out
A22 A9 Address bit 9 out
A23 A8 Address bit 8 out
A24 A7 Address bit 7 out
A25 A6 Address bit 6 out
A26 A5 Address bit 5 out
A27 A4 Address bit 4 out
A28 A3 Address bit 3 out
A29 A2 Address bit 2 out
A30 A1l Address bit 1 out
A31 AO Address bit 0 out
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Table 3-6B
XT Expansion Bus Connector, B1-B31 (J9B)

Pin Name Function In/Out
B1 GND Ground e
B2 RST DRV System reset out
B3 +5V +5 volts e
B4 IRQ2 Int. request 2 in
B5 -5V (no connection)

B6 DRQ2 DMA request 2 in
B7 -12V -12 volts =
B8 N/C (no connection)

B9 +12V +12 volis ===
B10 GND Ground s
B11 (not)y MEMW Memory Write out
B12 (notyMEMR Memory Read out
B13 (not)IOW I/O Write out
B14 (not)IOR 1/0 Read out
B15 (not)DACK3 DMA Ack 3 in
B16 DRQ3 DMA Reguest 3 out
B17 (not)DACK1 DMA Ack 1 out
B18 DRQA1 DMA Request 1 in
B19 {not)DACKO Memory Refresh | out
B20 CpuClk 7.16 MHz clock out
B21 IRQ7 Int Request 7 in
B22 IRQ6 Int Request 6 in
B23 IRQ5 Int Request 5 in
B24 IRQ4 Int Request 4 in
B25 IRQ3 Int Request 3 in
B26 (not)DACK2 DMA Ack 2 out
B27 T/C DMA Term Count | out
B28 ALE Addr Latch out
B29 +5V +5 volts ==
B30 0sC 14.31818 MHz out
B31 GND Ground out
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@ GPIB Connector

A General Purpose Interface Bus is implemented using a dedicated PC
expansion half-card slot. A 24-pin GPIB connector is available on the rear
panel of the TEKMATE, below the expansion slots. Tabie 3-7 gives the pinout
name and function of each GPIB signal.

Refer to Appendix D for more information about using the GPIB.

Table 3-7
General Purpose Interface Bus Connector

Pin Name Function In/Out
1 DIOA Data bit 1 i/o
2 DIO2 Data bit 2 7/e]
3 DIO3 Data bit 3 i/o
4 DIO4 Data bit 4 i/o
5 EOI End or Identify i/o
6 DAV Data AVailable i/o
7 NRFD Not Ready For Data i/o
8 NDAC Not Data Accepted ifo
9 IFC InterFace Clear out
10 SRQ Service Reqguest in
11 ATN ATtentioN out
12 SHIELD System Ground (Chassis) ——
13 DIO5 ‘ Data bit 5 i/o
14 DIC6 Data bit 6 ifo
15 DIO7 Data bit 7 i/o
16 DIO8 Data bit 8 ilo
17 REN Remote ENable out
18 GND DAV Ground -
19 GND NRFD Ground ——
20 GND NDAC Ground —
21 GND IFC Ground -
22 GND SRQ Ground -
23 GND ATN Ground ——
24 GND LOGIC Ground ——
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Performance Characteristics

Introduction

The TEKTRONIX 2402A TEKMATE is a portable, compact, low power, IBM AT and
GPIB-488 compatible system. It includes a 16 MHz CMOS 80C286 microprocessor
using MS-DOS version 3.3, 1M-byte RAM, EPROM, DMA, interrupt controller, counter
timer, 3.5 inch micro floppy disk drives, and 1/0O ports. Controliers are included for two
RS-232-C serial ports, a parallel printer port, a keyboard port, a XT Expansion Bus, and

a speaker.

Performance Conditions

The following electrical characteristics (Table 4-1) are valid for the instrument
when it has been adjusted at an ambient temperature between 20°C and 30°C, and
is operating at an ambient temperature between +5°C and +50°C (unless

otherwise noted).
Mechanical characteristics are listed in Table 4-2.
Environmental characteristics are given in Table 4-3.

Any conditions that are unique to a particular characteristic are expressly stated
as part of that characteristic.
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Table 4-1
2402A Electrical Characteristics

Characteﬁstics Performance Requirements
CPU
Processor CMOS 80C286.
Clock Rate 16 MHz.
DMA | 8 AT-compatible channels.
Interrupts " 16 AT-compatible channels.
Counter/Timers 3 AT-compatible cont}ollers.
System DRAM M byfe, parity checked.

Available Byte Wide
Memory Sockets 2, 8K-512K PROM/EPROM/SRAM/NOVRAM
Sockets are available.

Hardware Reset | Momentary push-button switch and

REMOTE jack.
INPUT/OUTPUT
Mass Storage 2, 3.5inch (1.44M byte) floppy
disks.
Serial Ports 2 RS-232-C:
2, AT-compatible COM ports with full
handshaking.
Baud rates Up to 19.2K bits/second

(software controlled).
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Table 4-1 (cont)
2402A Electrical Characteristics

Characteristics

Performance Requirements

Parallel Port

1 AT/Centronics compatible.

Clock/Calendar

Programmabile, with battery backup.

Keyboard Input

IBM AT compatible.

Speaker

AT compatible 1.5 inch cone type.

GPIB Controller

IEEE-488-1978 compatible,
supports DMA and multiple
controllers.

Expansion Bus

XT compatible, exparision bus
header.
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Table 4-1 (cont)
2402A Electrical Characteristics

Characteristics Performance Requirements

POWER SUPPLY

Power supply specifications are typical values.

Output Voltage +5.1V +12V -12V

Output Currents

Minimum OA 0A 0A

Maximum 70A 25A 07 A

Peak! 70A 50A 1.0A
Ripple peak-to-peak? 50 mV 120 mV 120 mV
Total Regulation? +25% +5% +5%

Power Available at
Expansion Bus Approximately 31.5 W with no options installed.

' Peak outputs lasting less than one minute with duty factor less than 5%. During
peak loading, output may go outside of total regulation limits.

2 50 MHz bandwidth, peak-to-peak, measured differentially.

3 Total Regulation is defined as the static output regulation at 25°C, including
initial tolerance, line voitage within stated limits, load currents within stated limits,
and output voltages adjusted to their factory setting. Also, for stated regulation:

i1

— = 50
12

where |1 is the output currrent of the +5.1 V supply and 12 is the output current of
the + 12V supply.
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Tabie 4-1 (cont)

2402A Electrical Characteristics

Characteristics

Performance Requirements

input Voltage
All Rated Load Conditions

90 to 250 VAC.

Input Frequency Range

48 Hz to 440 Hz.

Input Surge Current
High Line, Cold Start

20 A maximum.

Power Consumption

70 watts. User must not let the
input demand, due to expansion card
loading, exceed this amount.

Fuse Rating 2A, 250 V 5x20 mm.
Output Voltage
Adjustability

+5 V Output +-3%.
Overshoot/Undershoot

Turn-on None.

Transient Response
+5V Output, 25 A
to 5 A Load Change

500 mV peak transient settling to within
0.5% in 500 us.

+12V Output, 1 A
to 2 A Load Change

300 mV peak transient settling to within
0.5% in 500 us.

Temperature Coefficient

All Outputs +0.03% per °C maximum.
Overvoltage Protection Threshold
+5 V Output 6.25V 10.75.V.
Total Output Power
50°C Ambient
Continuous OWto 50 W.
Peak 60 W maximum.
Hold-up Time
50 W Output Power
85 VAC Input 8 ms.
110 VAC Input 16 ms.
170 VAC Input 60 ms.
220 VAC input 100 ms.
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Table 4-1 (cont)
2402A Electrical Characteristics

Characteristics Performance Requirements
SOFTWARE
Operating System MS-DOS 3.3.
Language Support Microsoft C; QuickC and QuickBasic are supported.

COMPATIBILITY

Operating System Compatible with MS-DOS and PC-DOS 3.3 or
higher. Also compatible with 8088, 8086,
80188, and 80186 instruction sets.

Software Support Microsoft QuickBasic, C, QuickC, ASYST,
SPD, EZ-TEK, EZ-TEST, and other MS-DOS
compatible packages.

NOTE

Some packages may require optional keyboard
and monitor.

CONTROLS/CONNECTORS/INDICATORS

Keyboard Connector DIN (5 pin) IBM-AT Keyboard Compatible

socket.

Monochrome/RGB DB9 connector (optional).

Parallel ﬁort DB25 connector.

Serial Ports DBS connectors.

XT Expansion Slots 2 full length siots, one of which can

accommodate two half cards end to end,

provided one half card can be isolated from
| external connectors.

1 additional half length slot is dedicated
to a GPIB interface card.

GPIB 24 pin, |IEEE 488 compatible.

Power On Indicator Green LED on the Front Panel.

Hardware Reset Momentary push-button switch and rear panel
REMOTE jack.
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Table 4-2

2402 A Mechanical Characteristics

Characteristics

Description

Mechanical specifications are typical values,
not checked in the manual.

Weight 10 Ib.
Domestic Shipping Weight 14.6 kg (32.1 Ib).

Height 3.1 inches.

Width 12.0 inches.

Depth 15.0 inches.

Cooling Forced-air circulation.

Finish Tek Blue painted aluminum cabinet.

Construction Aluminum-alloy chassis (sheet metal).

Molded-plastic front panel. Glass-laminate
circuit boards.
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Figure 4-1. TEKMATE dimensional drawing.
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Table 4-3

Environmental Characteristics

Characteristics

Deécription

Environmental requirements qualify the electrical
and mechanical specifications. Requirements are
tested in accordance with the procedures of
MIL-T-28800D except as noted for the specific
characteristic. Operating and non-—-operating
characteristics are specified for two conditions:

Condition 1. Floppy disk drives non-operating
and vacant of media.

Condition 2. Floppy disk drives performing R/W
operations. For condition 2, the
media itself imposes atmospheric
constraints and the electromech-
anical sensitivity of the disk drives
imposes dynamic constraints.

Temperature and Humidity

Operating:

{condition 1)

(condition 2)

Nonoperating:
(Storage,
condition 1)

MIL-T-28800D: low temperature as paragraph
4.5.5.1.3 except that Step 4 shall precede
Step 2 to avoid moisture condensation on the
instrument surfaces, and high temperature as
paragraph 4.5.5.1.4 except that Step 4 shall
be less than 15% RH. Humidity,

paragraph 4.5.5.1.2.2, class 5 procedure.

Operational performance checks at 25°C and
50°C.

Humidity Temperature

Floppy Hard Disk
10% -22°Cto +60°C  +60°C.
80% -22°C to +40°C  +30°C.
20% +4°Cto +50°C +50°C.
80% +4°C to +30°C +30°C.

For a rack mounted instrument, ambient
temperature should be measured at the
instrument’s air inlet. Fan exhaust temperature
should not exceed +50°C.

Humidity Temperature

Floppy Hard Disk
5% -40°C to +65°C  +60°C.
95% -40°Cto +42°C  +30°C.
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Table 4-3 (cont)
2402A Environmental Characteristics

Characteristics Description

Altitude (Operating)

(conditions 1 & 2) To 15,000 feet. Maximum operating temperature
decreases 1°C for each 1000 feet above 5000
feet.

(Nonoperating)

Storage, condition 1 To 50,000 feet.

Vibration (operating)
condition 1 15 minutes along each of three axes at a total

displacement of 0.015 inch p-p (2.3 g at 55 Hz),

with frequency varied from 10 Hz to 55 Hz in one

minute sweeps. Hold 10 minutes at each

major resonance or, if none exists, hold 10

minutes at 55 Hz (75 minutes total test time)

Shock (operating and

nonoperating)
condition 1 30 g, half sine, 11 ms duration, three

shocks in each of three mutually perpendicular

axes, for a total of 18 shocks.

Bench Handling (cabinet
on or cabinet off) (MIL-T-28800D, para. 4.5.5.4.3).

Topple (operating with
cabinet installed)

condition 1 Set on rear feet and allow to topple over
onto each of four adjacent
faces (Tektronix Standard 062-2858-00).
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Table 4-3 (cont)

2402A Environmental Characteristics

Characteristics

Description

Packaged Transportation
Drop

Meets the limits of the National Safe Transit
Assaociation; test procedure 1A-B-2; 10 drops
of 36 inches (Tektronix Standard 062-2858-00).

Packaged Transportation
(Vibration)

Meets the limits of the National Safe Transit
Association; test procedure 1A-B-1; excursion
of 1 inch p-p at 4.63 Hz (1.1 g) for 30 minutes
(Tektronix Standard 062-2858-00).

EMI (Electro-magnetic
Interference)

Meets MIL-T-28800C; MIL-STD-461B, part 4
(CE-03 and CS-02), part 5 (CS-06 and RS-02),
and part 7 (CS-01, RE-02, and RS-03)--limited
to 1 GHz, VDE 0871, Category B; Part 15 of FCC
Rules and Regulations, Subpart J, Class A; and.
Tektronix Standard 062-2866-00.

Electrostatic Discharge
Susceptibility

Meets Tektronix Standard 062-2862-00. The
instrument will not change control states with
discharges of less than 10 kV.

X-Ray Radiation

Meets requirements of Tektronix
Standard 062-1860-00.
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Options Descriptions

This section contains a general description of the options available for the
2402A TEKMATE when this manual was published. Additional information about
instrument options, option availability, and accessories can be obtained from the current
Tektronix Products Catalog or by contacting your local Tektronix Field Office or
representative.

Options A1-A5—International Power Cords

Instruments are shipped with the detachable power cord configuration ordered
by the customer. Descriptive information about the international power cord options
is provided in Section 1, “Preparation for Use.” The following list identifies the
Tektronix part numbers for the available power cords and associated fuses.

Universal Euro

Power cord (2.5 m) OPTION A1
Fuse (2 A, 250 V, 5 x 20 mm)

UK

Power cord (2.5 m) OPTION A2
Fuse (2 A, 250 V, 5 x 20 mm)

Australia

Power Cord (2.5 m) OPTION A3
Fuse (2 A, 250 V, 5 x 20 mm)

North America

Power Cord (2.5 m) OPTION A4
Fuse (2 A, 250 V, 5 x 20 mm)

Switzerland

Power Cord (2.5 m) OPTION A5
Fuse (2 A, 250 V, 5 x 20 mm)
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Option 01 —24XX DSO Compatibility

Option 01 provides the 2402A with 24XX DSO compatibility. Provided with the
option is a 2400 DSO mounting kit, DSO-Utility Applications software, DSO-Utility
Software User's Manual, and a 0.5 meter GPIB cable.

Option 1P and 2P —HC 100 Pen Plotter
Options 1P and 2P include an HC 100 Pen Plotter with the Tekmate.
Option 1R —Rackmount

Option 1R permits the 2402A to be easily installed into a 19-inch-wide
electronic-equipment rack.

An on-off switch, reset button, and a keyboard connector are provided in the
front panel of the rackmounted instrument.

Complete rackmounting instructions are provided in a separate document
shipped with the option.

Options 2F and 3F — QuickStart Operators Guide

Options 2F and 3F include the QuickStart Operators Guide To 2402A Tekmate.

Option 21— Hard Disk

Option 21 adds a 44M byte hard disk {(replaces one 3.5 inch floppy disk).
Option 33— EGA Compatible Video Output

Option 33 adds an EGA compatible video output to the Tekmate.
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Option 34— VGA Compatible Video Output

Option 34 adds a VGA compatible video output to the Tekmate.

Option 39— Math Coprocessor

Option 39 adds a math coprocessor (80287) to the Tekmate.

Option 45— 1M Byte RAM

Option 45 adds 1M byte of RAM for a total of 2M bytes.

Option 41— Program Development Package

Option 41 is the DSO-Utility Program Development Package. This package
includes the source, executables, and documentation for the DSO-Utility
Applications software and the QuickBasic®, and QuickC® GPIB libraries.
QuickBasic® and QuickC® are also included. The option also includes the
Programmer’s Reference Guides for the DSO-Utility Program Development System.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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SERVICING SAFETY SUMMARY

For Qualified Service Personnel Only

NOTE

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this product unless another person
capable of rendering first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product. To avoid personal injury,
do not touch exposed connections or components while power is on.

Disconnect power before removing protective panels, soldering, or replacing
components.

Power Source

This product is intended to operate from a power source that does not apply more
than 250 volts rms between the supply conductors or between either supply conductor
and ground. A protective ground connection by way of the grounding conductor in the
power cord is essential for safe operation.
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Performance Check and Adjustment
Procedures

Performance Check and Functional Verification

This procedure is used to verify proper operation of the instrument. This procedure
verifies instrument function and may be used as an acceptance test and as a preliminary
troubleshooting aid.

Removing the cabinet is not necessary to perform this procedure. All checks are
made, by the TEKMATE’s ROM-BIQOS, using the optional monitor and optional video
controller. The checks are performed when the instrument is powered up or reset. Even
though the checks are performed at each power-up or reset, the results are only visible
on the optional monitor. If more detailed and exhaustive checks are desired, the optional
diagnostics should be used.

Within the procedure, steps to verify proper operation of an instrument control or
function begin with the word “VERIFY.” These functions ARE NOT specifications and
shouid not be interpreted as such.

Preparation
The optional monitor and video controller are required to perform this procedure.

Before performing this procedure, ensure that the TEKMATE is connected to an
appropriate ac power source (see “Preparation for Use” in Section 1). Connect the
TEKMATE to be checked and the monitor to an appropriate power source. Connect
one end of the monitor cable to the optional TEKMATE MONITOR connector.
Connect the other end of the monitor cable to the monitor’s signal input connector.
Turn on the monitor. Turn on the TEKMATE.
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VERIFY — that the following messages are displayed on the monitor:

TESTING INTERRUPT CONTROLLER #1 ...OK

TESTING INTERRUPT CONTROLLER #2 ...OK

TESTING CMOS BATTERY ...OK

TESTING CMOS CHECKSOM ...OK

SIZING SYSTEM MEMORY ...640K FOUND

TESTING SYSTEM MEMORY ...640K OK

CHECKING UNEXPECTED INTERRUPTS AND STUCK NMI ...OK
TESTING PROTECTED MODE ...OK

SIZING EXPANDED MEMORY ...00384K FOUND
TESTING MEMORY IN PROTECTED MODE 00384K ...OK
TESTING PROCESSOR EXCEPTION INTERUPTS

KEYBOARD ERROR OR NO KEYBOARD PRESENT

SCSI Drive - i1d 0, Lun 0. READY

NOTE

The expanded memory, keyboard, and the SCS| messages depend on
options installed in the instrument.

If an error message is present, have the instrument repaired by a qualified service
technician.

Adjustment Procedure

This instrument does not need adjustment. The power supply adjustment is for
factory use. If the supplies need adjustment, there has been a power supply failure, and
the power supply should be replaced (see Section 7, Maintenance).
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Maintenance

This section contains information for conducting preventive maintenance,
troubleshooting, and corrective maintenance on the instrument.

Static-Sensitive Components

The following precautions are applicable when performing any maintenance involving
internal access to the instrument.

Static discharge can damage any semiconductor component in this instrument.

This instrument contains electrical components that are susceptible to damage from
static discharge. Table 7-1 lists the relative susceptibility of various classes of
semiconductors. Static voltages of 1 kV to 30 kV are common in unprotected
environments.

When performing maintenance, observe the following precautions to avoid
component damage:
1. Minimize handiing of static-sensitive components.

2. Transport and store static-sensitive components or assemblies in their original
containers or on a metal rail. Label any package that contains static-sensitive
components or assembilies.

3. Discharge the static voltage from your body by wearing a grounded antistatic wrist
strap while handling these components. Servicing static-sensitive components or

assemblies should be performed only at a static-free work station by qualified service
personnel.

4. Nothing capable of generating or holding a static charge should be aliowed on the
workstation surface.

5. Keep the component ieads shorted together whenever possible.

6. Pick up components by their bodies, never by their leads.
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7. Do not slide the components over any surface.

8. Avoid handling components in areas that have a floor or work-surface covering
capable of generating a static charge.

9. Use a soldering iron that is connected to earth ground.

10.Use only approved antistatic, vacuum-type desoldering tools for component

removal.
Table 7-1
Relative Susceptibility to Statics-Discharge Damage
Relative
Susceptibility

Semiconductor Classes Levels!
MOS or CMOS circuits or
discretes, or linear microcircuits
with MOS inputs (Most Sensitive) 1
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5
JFET 6
Linear microcircuits 7
Low-power Schottky TTL | 8
TTL (Least Sensitive) 9

Voltage equivalent for levels (voltage discharged from a
100 pF capacitor through a resistance of 100 ohms):

1=100t0 500V 4 =500V 7 = 400 to 1000 V (est)
2 =200t0500V 5 =400to 600V 8 =900V
3 =250V 6 =600t0800V 9 = 1200V
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Preventive Maintenance

Introduction

Preventive maintenance consists of cleaning, visual inspection, and checking
instrument performance. When accomplished regularly, it may prevent instrument
malfunction and enhance instrument reliability. The severity of the environment in
which the instrument is used determines the required frequency of maintenance. An
appropriate time to accomplish preventive maintenance is just before checking
instrument performance.

General Care

The cabinet minimizes accumulation of dust inside the instrument and should
normally be in place when operating the instrument.

Inspection and Cleaning

The instrument should be visually inspected and cleaned as often as operating
conditions require. Accumulation of dirt in the instrument can cause overheating and
component breakdown. Dirt on components acts as an insulating blanket, preventing
efficient heat dissipation. It also provides an electrical conduction path that could
result in instrument failure, especially under high-humidity conditions.

Avoid the use of chernical cleaning agents which might damage the plastics used
inthis instrument. Use a nonresidue-type cleaner, preferably isopropy! alcohol or
a solution of 1% mild detergent with 99% water. Before using any other type of
cleaner, consult your Tektronix Service Center or representative.
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Exterior

INSPECTION. Inspect the external portions of the instrument for damage, wear,
and missing parts; use Table 7-2 as a guide. Instruments that appear to have been
dropped or otherwise abused shouid be checked thoroughly to verify correct
operation and performance. Deficiencies found that could cause personal injury or
could lead to further damage to the instrument should be repaired immediately.

To prevent getting moisture inside the instrument during external cfeaning, use
only enough liquid to dampen the cloth or applicator.

CLEANING. Loose dust on the outside of the instrument can be removed with a
soft cloth or small soft-bristie brush. The brush is particularly useful for distodging
dirt on and around the controls and connectors. Dirt that remains can be removed
with a soft cloth dampened in a mild detergent and water solution. Do not use

abrasive cleaners.

Table 7-2

External Inspection Check List

Item

Inspect For

Repair Action

Cabinet, Front Panel,
and Cover

Cracks, scratches, deformations,
damaged hardware or gaskets.

Touch up paint
scratches and re-
place defective
components

Front-panel Controls

Missing, damaged or loose knobs,
buttons, and controls.

Repair or replace
missing or defective
items.

Connectors Broken shells, cracked insulation, | Replace defective
and deformed contacts. Dirt in parts. Clear or wash
connectors. out dirt.

Accessories Missing items or parts of items, Replace damaged or

bent pins, broken or frayed
cables, and damaged connectors.

missing items, frayed
cables, and defective
parts.
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Interior

To gain access to internal portions of the instrument for inspection and cleaning,
refer to the “Removal and Replacement Instructions” in the “Corrective
Maintenance™ part of this section.

INSPECTION. Inspect the internal portions of the instrument for damage and
wear, using Table 7-3 as a guide. Deficiencies found should be repaired immediately.
The corrective procedure for most defects is replacement of the defective circuit
board or assembly. Care must be taken if heat~damaged components are found.
Overheating usually indicates other frouble in the instrument; therefore, it is important
that the cause of overheating be corrected to prevent recurrence of the damage.

If any electrical component is replaced, conduct a Performance Check for the
affected circuit {(see Section 6). If the power supply is replaced, conduct a complete
Performance Check (see Section 6).

To prevent damage from electrical arcing, ensure that circuit boards and
components are dry before applying power to the instrument.

CLEANING. To clean the interior, biow off dust with dry low-pressure air
(approximately 9 psi). Remove any remaining dust with a soft brush or a cloth
dampened with a solution of mild detergent and water. A cotton-tipped appilicator is
useful for cleaning in narrow spaces and on circuit boards.

If these methods do not remove all the dust or dirt, the instrument may be spray
washed using a solution of 5% mild detergent and 95% water as follows:

1. Gain access to the parts to be cleaned by removing easily accessible shields
and panels.

2. Spray wash dirty parts with the detergent-and-water solution; then use clean
water 1o thoroughly rinse them.

3. Dry all parts with low-pressure air.
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Table 7-3

Internal Inspection Check List

Item

Inspect For

Repair Action

Circuit Boards

L.oose, broken, or corroded
solder connections. Burned
circuitboards. Burned, broken
or cracked circuit-run plating.

Clean solder corrosion with
an eraser and flush with
isopropy! alcohol. Replace
the assembly containing
the defective component.

Resistors

Burned, cracked, broken,
blistered.

Replace the assembly
containing the defective
component.

Solder Connections

Cold solder or rosin joints.

Replace the assembly
containing the defective
component.

Capacitors

Damaged or leaking cases.
Corroded solder on leads or
terminals.

Replace the assembly
containing the defective
component.

Semiconductors

Loosely inserted in sockets.
Distorted pins.

Firmly seat loose semicon-
ductors. Remove devices
having distorted pins.
Carefully straighten (as
required to fit the socket),
using longnose pliers, and
reinsert firmly. Ensure that
straightening action does
not crack pins, causing
them to break off.

Wiring and Cables

Loose plugs or connectors.
Burned, broken, or frayed
wiring.

Firmly seat connectors.
Repair or replace defective
wires or cables.

Chassis Dents, deformations, and Straighten, repair, or
damaged hardware. replace defective
hardware.
7—6
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NOTE

Most of the switches used inthe instrument are sealed and the contacts are
inaccessible. If cleaning is deemed necessary, use only isopropyl alcohol.

4. Clean switches with isopropy! alcohol and wait 60 seconds for the majority of
the alcohol to evaporate. Then complete drying with low—-pressure air.

5. Dry all components and assemblies in an oven or drying compartment using
low-temperature (125°F to 150°F) circulating air.

Lubrication

There is no lubrication required for this instrument.

Semiconductor Checks

Periodic checks of the transistors and other semiconductors in this instrument are
not recommended. The best check of semiconductor performance is actual
operation in the instrument.

Periodic Readjustment

To ensure proper operation, check the performance of this instrument every 2000
hours of operation, or if used infrequently, once each year. This instrument does not
need readjustment.

Compilete Performance Check and Adjustment instructions are given in
Section 6. The Performance Check Procedure can also be helpful in localizing
certain troubles in the instrument.
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Troubleshooting

Introduction

Preventive maintenance performed on a regular basis should reveal most
potential problems before an instrument malfunctions. However, should
troubleshooting be required, the following information is provided to facilitate location
of a fault. In addition, the material presented in the “Diagrams” section of this manual
may be helpful while troubleshooting. Troubleshooting this instrument should be
approached from the systems level, running diaghostics and swapping assembilies,
as opposed to performing point-to-point testing and probing of the boards.

in general, servicing the instrument involves:

@ Verifying system configuration.

Running diagnostics.

Verifying the power supply.

Replacing faulty assemblies.

® Re-running diagnostics to ensure proper operation.

After identifying a faulty assembly, replace it with a spare and return the faulty
assembly to the factory for repair. ’
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Troubleshooting Aids

Diagnostic Firmware

The operating firmware in this instrument contains power-up tests that aid in
locating malfunctions. When instrument power is applied, power-up tests are
performed to verify proper operation of the instrument. If a failure is detected, this
information is displayed on the optional monitor, if used. The failure information
directs the operator to the failing block of circuitry. If the failure is such that the
processor can still execute diagnostic routines, the user can execute diagnostic
software to execute specific tests to further check the instrument. The standard
diagnostic software routines are explained later in this section.

Circuit Board lllustrations

Circuit board illustrations showing the physical location of each component
are provided. The illustrations are found in the “Diagrams” section.

Circuit Board Locations

The placement in the instrument of each circuit board is shown in a board
locator illustration. These illustrations are located in the “Diagrams” section.

Circuit Board Interconnection Diagram

A circuit board interconnection diagram listing the interconnecting pins and
signals carried is provided in the “Diagrams” section.

Multipin Connectors

Multipin connector orientation is indexed by a triangle on the cable connector,
or a colored wire, and a 1 or friangle on the circuit board. Slot numbers may be
molded into the connector. When a connection is made to circuit board pins or
header, ensure that the index on the connector is aligned with the index on the:
circuit board (see Figure 7-1).
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Figure 7-1. Multipin connector orientation.
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Troubleshooting Techniques

The following procedure is arranged in an order that enables checking simple
trouble possibilities before requiring more extensive troubleshooting. The first two
steps use diagnostic aids in the instrument’s operating firmware and optional
diagnostic software. The next four procedures are check steps that ensure proper
control settings, connections, operation, and jumpers. If the trouble is not located by
these checks, the remaining steps will aid in locating the defective assembly. When
the defective assembly is located, replace it using the appropriate replacement
procedure given under “Corrective Maintenance” in this section.

Before using any test equipment to make measurements on static-sensitive,
current-sensitive, or voltage-sensitive cémponents or assemblies, ensure that
any voltage or current supplied by the test equipment does not exceedthe limits of
the component to be tested.

1. Power-up Tests

The instrument performs automatic verification of the instrument’s circuitry
when power is first applied or when the system is reset (RESET button pushed).
The BIOS diagnostics verify proper operation of the interrupt controllers, the
CMOS battery, the CMOS memory, the system memory, the expanded memory,
the processor interupts, the optional keyboard, and the optional hard drive.

If a BIOS test fails, the area of failure is identified by a message on the
monitor (if the instrument is using the optional monitor and the optional video
controler and is able to produce a display).

2. Diagnostic Software (Optional)

Each of the diagnostic software tests may be individually selected.The desired
test is selected from a menu of the availabie routines. Use of the diagnostics is
explained in the “Diagnostic Routines” discussion later in this section.
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3.

4.

6.

Check Associated Equipment

Before proceeding, ensure that any equipment used with the instrument is
operating correctly. Verify that the optional loop back connectors (required by the
optional diagnostic software) are properly connected and that any interconnecting
cables are not defective. Check that the ac-power-source voltage to all
equipment is correct.

Verify Jumpers and Configuration Parameters

Verify that configuration parameters, in the configuration memory, and all
TEKMATE jumpers are in their default factory positions. Default jumper paositions
and configuration parameters are shown in Appendix A.

Visual Check

Perform a visual inspection. This check may reveal broken connections or
wires, damaged components, semiconductors not firmly mounted, damaged
circuit boards, or other clues to the cause of an instrument malfunction.

Isolate Trouble to a Circuit

To isolate problems to a particular area, use any symptoms noticed to help
locate the trouble.

When trouble symptoms appear in more than one circuit, check the power
supplies. Check first for the correct output voltage of each individual supply and
interface power cable. These voltages are measured between the power supply
outputs and ground. If the power-supply voltages and ripple are within the
ranges listed in the Performance Characteristics section of this manual, the supply
can be assumed to be working correctly. if they are outside the range, the supply
may be operating incorrectly.

The Power Supply levels are interdependent. If one of the supplies appears
defective, replace the power supply.

A defective component elsewhere in the instrument can create the
appearance of a power-supply problem and may also affect the operation of
other circuits.
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7. Check Circuit Board Interconnections

After the trouble has been isolated to a particular circuit, again check for loose
or broken connections, improperly seated semiconductors, and heat-damaged
components.

8. Replace the Assembly

If any defective assembilies are iocated, follow the replacement procedures
given under “Corrective Maintenance” in this section. After any electrical
assembly has been replaced, the performance of the instrument should be
checked. Refer to Section 6 of this manual, Performance Check and Adjustment
Procedures.

9. Check the Software

The diagnostic programs are designed to detect and isolate possible hardware
problems. If the diagnostics indicate that the hardware is OK, but the application
is not operating properly, consult your software documentation to see if:

® The operating system needs to be replaced.

One or more required files is missing or not in the root or other required
directory.

The CONFIG.SYS file is missing or incorrect. For example, the required
device drivers may not be present. '

The AUTOEXEC.BAT file is missing or incorrect. The proper paths may not
be set, preventing access to drivers and/or programs.

The application software is not properly installed.
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TEKMATE Optional Diagnostic Routines

The 2402A TEKMATE Diagnostics Software is intended to verify functional
performance, identify functional performance deficiencies, and isolate defective
TEKMATE modules.

The modules that can be tested by the software are:

7-14

Floppy Drive A:
Floppy Drive B:
Serial Port COM 1
Serial Port COM 2
Switches

Parallel Printer Port
Speaker

Hard Disk

GPIB

RAM
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Appendix F

RS-232-C HANDSHAKING
PROTOCOL FOR MODEM
COMMUNICATIONS

PHONE
LINE

DTE DEVICE #2 #
(Computer {DCE)
Scope,stc,) '

RECEIVE DI2ALOG AS DTE DEVICE #2 SEES IT

1. DTR - Assert DTR. Device #2 is powered up and ready
DSR - Modem #2 powered up (ready).
2. DCD - "Carrier detected” (recieve channel OK).

5. TxD - Transmit data to-modem when ready. Modem moduiates data onto phone line.

7. RxD - Receive XOFF character. "l will stop sending until | see XON."

12. RxD - XOFF character received. "I can again send data whenever | have it."
13. Loop back to 5 until connection terminated.

7860-19

Figure F-3b. Typical transmission sequence for two DTE devices connected via
modems.

F—12 2402A TEKMATE Hardware Users Manual



Appendix F

InterfaceParaimeters

Now we know, in general conceptual terms, how data moves between
instruments on the RS-232-C interface, as well as over phone lines using modems.
But there are still a lot of “nitpicky” details to be attended to in order to ensure that
proper communications can take place. RS-232-C devices know how to talk binary,
but the “dialect” may vary. These details may be thought of as getting the devices to
talk the same dialect.

The data transmitted on an RS-232-C interface has very specific timing
relationships that must be maintained. The most basic of these is what is called baud
rate, and is the rate at which the individual bits of the data stream are put onto the
data lines. For the receiving device tobe able to correctly interpret what is being
sent, it must be set to receive the data stream at the same rate as the data is being
sent. In other words, the baud rates of both devices must match.

Other dialect “quirks” have to do with how many of the bits in the data stream are
used to represent a data unit or character and how those bits are interpreted.

Notice that the polarity of the data channels (TxD/RxD) is reversed from that of the
handshaking logic. For example, on a data channel, asserted means more negative
than -3 volts while, for handshaking lines, asserted means more positive than +3
volts (as described earlier). You probably will only need to know this if you have tc do
low-level troubleshooting of your system, and it is only mentioned here for the sake
of completeness.

Depending on the type of data to be fransmitted, the data stream may assume a
variety of formats, each meant to optimize transfer of a certain type of data. The most
common implementations of the RS-232-C standard use 10 or 11 bits per character,
broken down as follows:

Start bit— 1 bit always set to “space” (unasserted). This is the first “framing”
puilse.

Data Bits—7 or 8 bits, depending upon the range of values or type of data to be
represented, least-significant bit first.

Seven bits provide encoding of the entire ASCII character set or for numbers
ranging between 0 and 127 inclusive. Flow-control characters (< CTRL-S>,
<CTRL-Q>, <CTRL-D>) are used primarily for ASCII transfers and can be
properly encoded with just seven bits.
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internal
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line voltage, 1—5

list files, 2—9

listener capability, D—2
loading DOS, 2—6
LET,3—7, B—6
ILPT2,3—7
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