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Diagnostics Update

Radio Shack Dept. #0220

400 Atrium, One Tandy Center
Fort Worth, Tx. 76012

Dear Customer,

To help keep you up to date on the current versions of Diagnostics
programs, we are offering a computer bulletin board to notify you of updates
to the Diagnostics programs. You will then have the option to have your
current diskette upgraded to the latest version.

New releases will be for corrections to old programs, enhancements to
current programs, or new programs added to the diskette.

If you decide to upgrade your diskette, you must send in your original
master diskette, with the '"Technican Series Diagnostic Software'" label,
and the fee for the upgrade. The fee for the upgrade will be $30.00 in US
dollars in a cashiers check or money order and should be payable to 'RADIO
SHACK #0220, Diagnostics Update'. For your protection, do NOT send cash.

The computer bulletin board will include the current version numbers
and dates of all diagnostic packages in this program. Be sure to check the
part number & date of your diskette against the listing to avoid mistakes.

The phone number for the computer is (817)-338-2378. In response to
the question 'Login:', respond 'diag' in lowercase. This bulletin board can
be used at 300 or 1200 baud. It requires 8 bit words, 1 stop bit, and no
parity. Messages can be left to the operator by responding 'help' to the
'Login:' question.

The address to send the ORIGINAL copy of the diagnostic diskette along
with the update fee is:

Diagnostics Update

Radio Shack Dept. #0220

400 Atrium, One Tandy Center
Fort Worth, Tx. 76012

Please include the the following form, or a copy, with each request.

Name

Title

Address

City, State Zip

Note: This offer is good for the U.S. and Canada only.






TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER. RETAIL STORE OR FROM A
RADIO SHACK FRANCHISEE OR DEALER AT ITS AUTHORIZED LOCATION

LIMITED WARRANTY
CUSTOMER OBLIGATIONS

A CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the ~Equipment’’), and any copies of Radio
Shack software included with the Equipment or licensed separately (the ~Software ') meets the specifications. capacity. capabilities
versatiity. and other requirements of CUSTOMER
CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equipment and Software
are 1o function. and for its installation

RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

A For a period of ninety (30) calendar days from the date of the Radio Shack sales document received upon purchase of the Equipment RADIO
SHACK warrants to the original CUSTOMER that the Equipment and the medium upon which the Sottware 1s stored 1S free from manutacturing
defects THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM
RADIO SHACK COMPANY-OWNED COMPUTER CENTERS. RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS
AUTHORIZED LOCATION The warranty is void if the Equipment’s case or cabinet has been opened or if the Equipment or Sottware has been
subjectec to improper or abnormal use It a manufacturing defect is discovered during the stated warranty period. the detfective Equipment
must be returned to a Radio Shack Computer Center. a Radio Shack retail store participating Radio Shack franchisee or Radio Shack dealer
for repair. along with a copy of the sales document or lease agreement The crniginal CUSTOMER'S sole and exclusive remedy in the event ot
a defect 1s hmited to the correction of the defect by repair. replacement. or refund of the purchase price. at RADIO SHACK'S election and sole
expense RADIO SHACK has no obligation to replace Or repair expendable items
RADIO SHACK makes no warranty as to the design. capability. capacity. or suitability for use of the Software except as provided in this
paragraph Software is licensed on an “AS IS’ basis. without warranty The onginal CUSTOMER'S exclusive remedy. in the event of a
Software manufacturing defect 1s its repair or replacement within thirty (30) calendar days of the date of the Radio Shack sales document
received upon license of the Software The defective Software shall be returned to a Radio Shack Computer Center. a Radio Shack retail store
participating Radio Shack tranchisee or Radio Shack dealer along with the sales document
Except as provided herein no employee agent franchisee. dealer or other person 1S authorized 10 give any warranties of any nature on behalf
of RADIO SHACK

D Except s provided herein RADIO SHACK MAKES NO WARRANTIES. INCLUDING WARRANTIES OF MERCHANTABILITY DR FITNESS FOR A
PARTICULAR PURPOSE.

E Some states do not allow imitations on how fong an implied warranty lasts. so the above limitation(s) may not apply to CUSTOMER

LIMITATION OF LIABILITY

A EXCEPT AS PROVIDED HEREIN. RADIO SHACK SHALL HAVE NO LIABILITY OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON
OR ENTITY WITH RESPECT TO ANY LIABILITY. LOSS OR DAMAGE CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY
“EQUIPMENT" OR “30FTWARE SOLD. LEASED. LICENSED OR FURNISHED BY RADIO SHACK. INCLUDING. BUT NOT LIMITED TO ANY
INTERRUPTION OF SERVICE. LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
USE OR OPERATION OF THE ““EQUIPMENT ™ OR “SOFTWARE ™" IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR LOSS OF PROFITS OR
ANY INDIRECT. SPECIAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER
ARISING OUT OF OR CONNECTED WITH THE SALE. LEASE. LICENSE. USE OR ANTICIPATED USE OF THE 'EQUIPMENT " OR “SOFTWARE

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT"* OR "SOFTWARE
INVOLVED

RADIO SHACK shall not be hable for any damages caused by delay in delivering or furmishing Equipment and‘or Software

No action ansing out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years
after the cause of action has accrued or more than four (4) years after the date of the Radio Shack sales document for the Equipment or
Software, whichever first occurs

Some states do not allow the imitation or exclusion of incidental or consequential damages. so the above hmitation(s) or exclusion(s) may
not apply to CUSTOMER

RADIO SHACK SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER a non-exclusive. paid-up license to use the RADIO SHACK Software on one computer. subject to the following

provisions’

A Except as otherwise provided in this Sottware License. applicable copynight laws shall apply to the Software

B Title to the medium on which the Software 1S recorded (cassette and-or disketie) or stored (ROM) 1s transterred to CUSTOMER . but not titie to
the Software

c CUSTOMER may use Software on one host computer and access that Software through one or more terminals if the Software permits this
function

D CUSTOMER shall not use. make. manufacture. or reproduce copies of Software except for use on one computer and as is specifically
provided in this Software License Customer is expressly prohibited from disassembling the Software
CUSTOMER 1s permitted to make additional copies of the Software only for backup or archival purposes or it additional copies are required in
the operation of ona computer with the Software. but only to the extent the Software allows a backup copy to be made However. for
TRSDOS Software, CUSTOMER 1s permitted to make a imited number of additional copies for CUSTOMER'S own use
CUSTOMER may resell or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each
one sold or distributed The provisions of this Software License shall aiso be applicable to third parties receiving copies of the Software from
CUSTOMER

G All copyright notices shall be retained on all copies of the Software

APPLICABILITY OF WARRANTY

A The terms and conditions of this Warranty are applicable as between RADIO SHACK and CUSTOMER to either a sale of the Equipment and:or
Software License to CUSTOMER or to a transaction whereby RADIO SHACK sells of conveys such Equipment to a third party for lease to
CUSTOMER
The imitations of hhabiity and Warranty provisions herein shall inure to the benehit of RADIO SHACK. the author. owner and/or licensor of the
Software and any manutacturer of the Equipment sold by RADIO SHACK

STATE LAW RIGHTS

The warranties granted herein give the original CUSTOMER specific legal rights. and the original CUSTOMER may have other rights which vary
from state to state
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IMPORTANT NOTICES:

This diagnostic software and manual has been written for TRS-8@¢™ computer
owners who have a thorough understanding of electronics and computer
circuitry. It is not written at a comprehension level for the beginner.

Radio Shack® will not be liable for any damage caused, or alleged to to be
caused, by the customer or any other person using this diagnostic software or
manual to repair, modify, or alter any TRS-8¢™ computer in any manner.

Many parts of the computer electronics are very sensitive and can be easily
damaged by improper servicing. We strongly suggest that for proper
servicing, the computer be returned to Radio Shack®.

While this diagnostic software and manual have been carefully prepared, Radio
Shack® will not be responsible for any errors or omissions and will not be
liable for damage resulting therefrom.

Opening the TRS-8§™ computer housing, breaking the housing seal, or altering
or modifying the computer will void the warranties given at time of purchase.

Reproduction or use, without express written permission from Tandy
Corporation, of any portion of this manual is prohibited. While reasonable
efforts have been taken in the preparation of this manual to insure its
accuracy, Tandy Corporation assumes no liability resulting from any errors or
omissions in this manual, or from the use of information obtained herein.

Please refer to the software license inside this manual for limitations on
the use and reproduction of this software package.
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INTRODUCTION

These diagnostics are meant to be an aid in the troubleshooting of
Radio Shack® TRS-8(J™ computers. While they do a good job of testing the
computer, the final test is the customer's programs. To test for every
possible failure, no matter how obscure, is impossible.

This manual has been broken down into three sections; Model III only,
Model 4/4P only, and all models. Programs in the all models section will run
on any of our Model III, 4, or 4P computers, and are included on both
diskettes. Model III only programs will only run properly on Model III's.
Model 4/4P programs will only run properly on Model 4/4P's. '

While the manual sections describe how to run the programs from the
TRSDOS READY level, the diskette is organized into a 'menu tree' type
structure. See Figures 1 & 2 for the current trees. The date above the main
menu represents the version date of the diskette. If the user prefers, the
menu function can be disabled by typing in 'AUTO' from the TRSDOS READY prompt.
This will allow the user to execute the programs from the TRSDOS READY prompt.
To list the programs on the diskette, use the 'DIR (INV)' command.

Diagnostics Coordinator
Technical Support
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| ---DT1DIAG/BAS
- COMMENU------- |

| =--DTHOST/ CMD

| ---RS232/CMD

-DRVMENU------- |
| -—-FORM35/CMD

|

I

I

|

I

| | ---DSKDG3/CMD
I

I

I | -=--TDC/ CMD
I

I

| === mmmmm e HDDIAG3/CMD
| —=mmmmm e IOTEST3/CMD
| == m e e VIDEO/ CMD

|

|

| | ---Display alignment pattern
| -GRMENU-------- |

| | -—~GRAPHIC/ CMD

I | -—-~GRBON/ CMD
|
|
|
|

| ---BURNDOS/CMD

| ~~~BURNINH/CMD
| -MEMNU--------- I

| ~-~BURNINL/CMD

| -—-MEM6/ CMD

| ---DMT/CMD

Figure 1
Model III tree
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| ---DT1DIAG/ BAS
| ---DTHOST/CMD

| ---PLOAD/ CMD
| ---RS232/CMD

| -—-DRV4M/CMD
-DRVMENU------- |
| ---TDC/CMD

[ —— END/BAS

| mmmm e FDCALG3/CMD
N HDDIAG3/CMD
| mm e IOTEST3/CMD

| ---Display alignment pattern

|
2
=
2z
(]
|
|
|
|
|
|
|
|

| ---GRAPHIC/ CMD
| =——~GRBON/CMD

| -—-BD16K/ CMD
-MEMNU--==--==== |
| -—-M4MEM/ CMD

| | ---VAP/CMD
| ~-VKMENU-------- |
| ---VIDD/BAS
| ---MIVKEY/CMD

Figure 2
Model 4/4P tree
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DYNAMIC MEMORY TEST

The Dynamic Memory Test programs (DMT's) are designed to detect elusive memory
problems that conventional memory tests may not find. This 1s accomplished by
a program that relocates itself through the RAM, versus the conventional type
memory test that stores, reads, and checks values in RAM. The DMT programs
utilize the 28@ "LDIR" instruction to relocate, thus realizing a real-time,
maximum memory transfer rate.

Features

Self-prompting user oriented software

Graphic program location/system memory size display
Escape from failure to operating system provided
Fast memory fault detection

Disk and tape versions

Allows all system memory configurations to be tested
Model I and III compatible.

Radio fhaek
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LOADING AND EXECUTING DMT

For disk systems (Model I and III), place the diskette containing DMT in the
system drive and type:

DMT <ENTER>

For non-disk systems, use the BASIC '"SYSTEM'" command to load DMT from tape.
NOTE: Systems with 4K RAM must use the tape version of DMT!!!!!
To load DMT tapes type:

SYSTEM <ENTER>

The system will respond with prompt:

*?
type:
*? DMT <ENTER>

When loading is completed, the prompt will appear again. To execute program
type:

*? / <enter>

During program execution, the user may return to the operating system (DOS or
BASIC READY prompt) by depressing <ENTER> or <BREAK>.

Radio fhaek
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DISPLAY FORMAT

Upon execution, the program will display the following screen format:

DYNAMIC MEMORY TEST (DMT) VER 3 8
RADIO SHACK NATIONAL TECHNICAL SUPPORT
(C) 1988

(ENTER) - RETURN TO DOS (BREAK) - RETURN T0 BASIC

CURRENT BLOCK ADDRESS

COMPLETE MEMORY PASSES 86608

16K --) K =)
PROGRAM LOCATION MAP

<ENTER> - RETURN TO DOS <BREAK> - RETURN TO BASIC line will be displayed
unless an error is encountered. When an error is detected, it will flash the
message:

*%¥¥k%kkkk%x ERROR! FAILURE HAS OCCURRED! Fedededede e

CURRENT BLOCK ADDRESS: Displays the current hex address of the 256 byte

segment under test. Upon failure, this address will reflect the RAM area
which caused the failure.

COMPLETE MEMORY PASSES: Number of times the program successfully relocated
through the entire system RAM.

The "blip" position represents the programs latest successful load location.

It also refects the amount of RAM in the system corresponding to how far it
travels to the right.

The hash marks on the graph define the beginning of a new section of RAM
(4K, 16K, etc.).
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TRANSFERRING DMT TO DISK

Prepare the DMT (disk version) tape and use the Model III TRSDOS ''TAPE"
command:

Boot TRSDOS and type:
TAPE (S=T,D=D) <ENTER>

The program will prompt:
Cass?
Respond with '"L".

When the program is completed, DMI/CMD will be listed in the drive directory.
If DMT is provided on diskette, use the "TAPE'" command to make tape copies.

Boot TRSDOS and type:
TAPE (S=D,D=T) <ENTER>
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ISOLATING BAD RAM WITH DMT

In typical applications, a system with a suspected memory problem should first
be checked using a conventional type memory test. The advantage to using the
conventional type test is that the actual faulty component will be listed upon
detecting a failure. The disadvantage to conventional memory tests is that
they often fail to find certain types of memory faults, i.e., a unit that will
not properly execute programs may pass the memory test! DMT is highly
successful in finding the cause of failure in this situation.

To isolate the defective component(s), run DMT. When a failure is detected,
the Current Block Address will contain the address of the 256 byte area that
caused the failure.

1. Using the memory map, determine which bank of RAM's the failure occurred
in.

2. Remove one-half of the RAM's in the bank, and substitute known good
RAM's in their place.

3. Run DMT again.

A. If no failure occurs, then the faulty RAM is in
the removed RAM's. Reinstall the suspect RAM's
one or two at a time and re-run DMT. Repeat until
installation of one RAM causes a failure. This
will be the defective RAM.

B. If failure occurs, then the faulty RAM(s) is one
of the remaining original RAM's in the unit.
Exchange these RAM's one or two at a time with
known good RAM's, and re-run DMT. Repeat until
exchange of one or more defective RAM's allows the
test to run properly.

Use of this method will allow fast diagnosis of faulty RAM components.

NOTE: Occasionally, when a failure occurs at the boundary of two sets of
RAM's, DMT may indicate the failure to be in the lower bank, when
it is in the higher bank. Exchanging banks with a good set of RAM
will aid in isolating the bank with the failure.
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TECHNICAL DESCRIPTION

DMT consists of three modules:

Initialization: Upon loading and execution the stack is defined and fixed RAM
subroutines and scratchpads are transferred to 4@@@-40A8. The screen format is
printed, and then the relocatable module is transferred to 410@. The
initialization module then jumps to 41@#@. Upon execution, the initialization
routine is wiped out.

Fixed Ram (400@@-40A8): Contains the following routines--
RST1# vector for print error

Error printing, keyboard scan

Hex to ASCII conversion

Get PC

Scratch RAM

4BA9-4PFF is reserved for stack usage.

Relocatable Module: A 256 byte routine that relocates itself through all
available RAM, except the fixed RAM area.

Theory of Operation

Once initialized, the Relocatable Module (RM) begins at 410@#. The module loads
Restart 10 instruction (@D7H) in all memory above its end (256 bytes). The
module then relocates itself up 256 bytes, jumps to its new location, and

loads RST1@ instructions in its previous location. With each jump, the RM
checks to see if it has reached top of system memory or if it is in lowest
memory, and takes the proper course of action if either is true. With each
move the RM prints the address of the beginning of the next memory block it
will attempt to relocate into.
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A memory fault is detected when the RM jumps up to its next location and the
machine code has been altered due to the fault. This will cause the RM to
execute improperly, and in most cases, it will end up making a jump to an
address outside the module's code. Since the module had previously loaded
restart 1@ vectors in all memory outside itself, it will jump to the RSTI@
vector, which was initialized to point to the print error routine. The error
message will be printed, and the block RAM address where the error occured will
be maintained on the screen for analysis.

DMT will detect illusive memory failures that conventional memory tests
overlook due to the fact that is an actual program executing at high speed
(using z8@ LDIR instruction), rather than just poking and checking memory
contents. It is also prone to detecting memory that drops bits, since after
each block transfer is executed, there is a programmed delay before the new
block code is executed.

MEMORY MAP - HEX BLOCK ADDRESS VS. RAM BANK

4OPB-4FFF 4K RAM BANK (4K Model I CPU)
(4K Model III, U-7-Ul4)

40@@-7FFF lIst 16K RAM bank, (Model I CPU)

"16K System" (Model III U7-Ul4)
80@@-BFFF 2nd 16K RAM bank (Model I EI, Z9-Z16)

"32K System" (Model III, U25-U32)
CA@P-FFFF 3rd 16K RAM bank (Model I EI, Z1-2Z8)

48K System" (Model III, U43-U5@)
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MODEL III MEMORY TEST - BURNIN/CMD

The Model III Memory Test is available in three versions to allow efficient
testing of the various configurations of the Model III Computer. This allows
the technician maximum flexibility in testing RAM, ROM, and Video Memory.

1. BURNINL/CMD for cassette tape loading
2. BURNDOS/CMD for Disk System Memory Tests
3. BURNINH/CMD for testing low memory

(requires 48K RAM)

Features

Test Dynamic Ram, Video Ram, and Rom in the Model III Computer.

Tests data retention under wait states (refresh suspended) by utilizing wait
states and the '"waitimout'" circuit on the FDC card (in disk systems only).

Advantages

Allows the technician to verify all memory in the Model III computer. Shows
a '"day:hour:minute:second" format on the screen to aid in identifying time
related problems. Checks ROMS and displays checksums on each pass of the
test. Checks dynamic and video RAM by a random pattern method.
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LOADING, EXECUTING BURNIN TEST

BURNIN/CMD:

<K< THIS VERSION WILL NOT RUN OR LOAD WITH TRSDOS!! >>>

This version is supplied on diskette. IT IS NECESSARY TO TRANSFER THIS VERSION
TO TAPE BEFORE USING! Use the TRSDOS "TAPE" command to transfer to cassette:
Connect the cassette recorder to Model III and set it to the RECORD mode with a
blank cassette installed. Make sure the cassette is advanced past the leader.

In TRSDOS command mode type "TAPE (S=D,D=T) <ENTER>".

TRSDOS will prompt ''CASS?".
Reply "H" for 15@0@ BAUD

TRSDOS will prompt "DEVICE = DEVICE TO TAPE - FILESPEC?"
Reply "BURNINL/CMD <ENTER>"

"PRESS ANY KEY WHEN READY" will be displayed. Do so, and tape version will be

written.

To load and execute the tape version, enter BASIC (non-disk), prepare cassette,
and type:
"SYSTEM <ENTER>"

At the "*?" prompt reply "BURNINL <ENTER>"
At program will now load from cassette.

At the "#*?" prompt reply '/ <ENTER>" to execute program.

BURNINH/CMD, BURNDOS/CMD:
In TRSDOS command mode type:

"BURNINH/CMD <ENTER>" to execute BURNINH
"BURNDOS/CMD <ENTER>'" to execute BURNDOS
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DESCRIPTION OF TEST

The programs initially prompts for System Memory Size:
(1)=16K (2)=32K (3)=48K.
Type 1 to test a 16K machine, 2 for a 32K machine, and 3 for a 48K machine.

ROM TEST:

Upon entering the Memory Size, the program begins with a ROM checksum test
(accumulates an additive total of ROM data bytes). The ROM checksum is
displayed on the top line of the video display in the following manner:

The first two 4 digit hexadecimal numbers from the left (BBC4 DA75) represent
the checksum of the first ROM A (Ul@4). The next 4 digit hex number
represents the checksum of ROM B (Ul@5). The next 4 digit hex number
represents ROM C (U1@6).

Current Valid ROM Checksums

ROM A BBC4 DA75
ROM B 4p7cC
ROM C early mfg. no 80040316 2B91
no production REV A 278A
mfg. no. 8040316 REV B 2EF8
mfg. no. 804@316 REV C 2F84
Network III 2764
Network III 276A

*¥kk%k NOTE ***%

ROMS with slow access times may not be found faulty by this method of testing.
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VIDEO/DYNAMIC RAM TEST:
The memory test is accomplished as follows:

First a random number is generated. This number is used as a starting point
for testing. The memory under test is filled with an incrementing pattern from
this random starting point. After the memory is filled with this test pattern,

the program compares each memory location to see if the data written to that
location is still stored there.

The random number is then rotated left once and the memory filled and compared
again. This rotation takes place eight times and then another random starting
number is generated.

When a dynamic RAM error is found, the video screen will show the location of
the faulty IC in split hex format (High side and low side) and by IC location
on the logic board (i.e. '"U48").

If a fault is found in video RAM the fault message may appear altered as a

function of the failure. In this case compare the ASCII code you see with the
correct code to determine which bits are incorrect.

BURNINL/CMD

BURNINL/CMD resides from 4330 hex to 4B33H. This version is incompatible with
TRSDOS, and can only be loaded and executed from tape. This version does not
test the memory for data retention with WAIT states as the other versions do,
since that feature requires an FDC to be present in the machine.

BURNDOS/CMD

The '"BURNDOS/CMD" program resides from 52@@H to 5A33H. If low memory (48@¢H to
5A33H) is good then the program can be loaded from disk to find a faulty RAM in
high memory. The test is basically the same as '"BURNINL/CMD" except that the
program will test the 2 millisecond dynamic RAM refresh specification by using
the "waitimout' ring counter on the FDC board. This is accomplished by
selecting the motor on signal to generate two 1 millisecond delays thus forcing
the CPU into a 2 millisecond waitstate. The drive motors will run for the
first six minutes of each hour the test is run.

BURNINH/ CMD

This program allows testing of low memory as it resides from F82AH to FFFFH.
This requires that the computer to be tested contain 48K of memory. The
program is basically identical to 'BURNINL/CMD" except that it is located in
high memory. If the machine to be tested does not contain 48K of RAM then

the technician must install "known good" RAM in order to execute this program.
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Troubleshooting Hints:

Difficult to locate or heat related problems may take several passes. To help
detect heat related problems, hot or cold air may be applied during the tests.

It may require several hours to locate a fault affecting only one memory bit.

A binary sequence will test RAMS in the '"low bit" positions more than in the
"high bit" positions. Due to this property, it may be advantageous to
exchange the RAMS in the "high side' positions (D4-D7) with those in the '"low
side" positions (D@P-D3), if a memory problem is suspected but not found in a
reasonable period of time.

Random faulty bits or multiple chip failures may be an indication that the
decoders, multiplexers, or buffers are causing problems.

The RAM banks should be visually examined to determine that all pins on all
chips are in place and that the memory jumpers are in the correct positions.
A check of +5, +12, and -5 volt power should also be made at that time.

NOTE: RAMS with improper voltages applied (i.e., - the five volt pin not
inserted correctly) have been known to pass this test.

No one memory test is totally conclusive; therefore, use all the memory tests
available in difficult situations.
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MEM6

General Description

The MEM6 memory diagnostic program provides the computer technician with a
method of checking all areas of Model III memory: RAM, ROM and Video RAM.

Features

Three different algorithms for RAM testing, including:
Quick Test
Push-Pop Test
Complete Test
ROM testing by checksum
Video RAM testing includes display of all character and graphics set.
Menu driven.
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LOADING AND EXECUTING MEM6
Disk systems:

Disk version: Boot TRSDOS, insert the disk containing MEM6/CMD and type:
MEM6 <ENTER>

Tape version: First, transfer MEM6 to disk, as described later. Then, load
and execute the disk version.

NOTE: The tape version will NOT load directly into RAM under either Disk
Basic "System'" or the Tape utility due to memory usage conflicts.
Cassette systems:

Apply power. The system will prompt: Cass?
Respond with "H"

The computer will then prompt: Memory Size?
Press <ENTER>

Upon receiving the "READY" message, type: SYSTEM <ENTER>
The computer will prompt: *?
Ready cassette, then type: MEM6 <ENTER>

When the cassette has finished loading, the systems prompt will return. Type
a slash and then press <ENTER>

You are now ready to choose the desired test.
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TEST DESCRIPTIONS

ROM TEST

The ROM test is performed by the computer adding up the hexadecimal value of
all the bytes in each ROM. The total for each ROM is then displayed on the
screen, along with what the total should be. If the checksums match, the ROM
is assumed to be good. This assumption is reasonable because it would take
offsetting errors of equal amplitude to indicate the correct checksum falsely
and the odds against that occurrence are tremendous.

One special cause that exists is the fact that the addresses for ROM C include
the printer status port. This would normally cause the checksum to vary
according to whether or not a printer was connected; online, busy, out of
paper, or whatever. In order to compensate for this, after the computation

of the checksum for ROM C, the values of the bytes at 37E8H and 37E9H are
subtracted from the total. Thus the status can only affect the checksum if

it changes at exactly the right moment in the program, which is difficult to
do.

To execute the ROM test, simply type "O" when the program prompts you for the
desired test.

RAM TEST

When the main menu prompts "Which Test?" typing an "A" will cause the program
to enter the RAM test mode. The operator will then be prompted for which one
of the RAM tests desired.

Quick Test ("Q")

The Quick Test should be run first, as it will detect any '"hard struck" bits.
The test first computes the end of memory and then insures that each byte
location in the available range can be cleared (set to #@#) and set to FF. This
is indeed quick and will certainly point out obvious hard errors such as those
caused by missing a pin while plugging the Ram chip into the socket.
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Complete Test ('C")

The Complete Test is similar to the Quick Test in that all memory locations
are tested for the ability to store and retain a specific variable. It
differs from the Quick Test in that each location is tested for the ability
to store each of the 256 possible bytes with adjacent locations containing
different bytes. Consequently this test takes quite a bit more time to
execute than the Quick Test.

Push-Pop Test ("P")

The Push-Pop Test differs from the other two RAM tests in that it has no
logical end. It is therefore useful as a long-term test to locate
intermittent or otherwise hard to locate memory problems. This test uses the
stack pointer to push a variable into memory and later pop the variable to
see if the memory retained the correct value.

VIDEO TEST ("V'")

MEM6 provides a method of not only checking the video RAM, but displaying all
the characters available on the Model III. Each video RAM location is tested
for the ability to store each of the possible data combinations and its
corresponding character representation is displayed on the screen. The data is
shifted sequentially through the RAM addresses rather rapidly. To stop the
display at any point press the "H" key. For a more detailed description of
this and other information, see the section entitled 'Keyboard Interaction'.

Should MEM6 detect a video RAM error while in the VIDTEST mode, it will
immediately report the chip it finds to be bad, and then stop execution. This
is different from the regular RAM test, which continues execution and reports
additional errors encountered. The reason for this is due to the

algorithm used to report the video error. Therefore, any time a video chip
is reported to be bad, that chip should be replaced and the program run
again. Since there are only two video RAM chips, this will not be a time
consuming venture. One final note, it should be stressed that if the video
RAM is bad, the chip that it reports as bad might be a wrong number or even a
letter or other character, if the video RAM is bad in the location where the
number of the bad chip is to be displayed.
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ERROR REPORTING -- ALL RAM TESTS

MEM6 is designed to report any RAM chip it determines to be defective by row
number and "V'" number. Note that if many RAM chips are reported to be bad
and replacing them does not correct the problem, then the actual defect could
be a memory related component such as an address buffer, a data buffer, or a
multiplexer. It is also important to note that memory occupied by the
program itself is not tested. In case of bad memory in the location the
program would not load or execute correctly. In the case of a disk system
with problem RAM in this area, one might not be able to boot. If trouble is
suspected in this area, the best procedure would be to put known good RAM in

the first 16K (upper sockets) and move the suspect chips to another location
for testing.

All RAM tests except the Push-Pop Test will report their completion. If

completion is reported without any reported failures then the RAM is assumed
to be good.
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KEYBOARD CONTROL

The operator has a limited amount of intervention during program execution of
MEM6. There are two different times when the operator can intervene: while
in the main menu and during actual execution of one of the modules. It
should be noted that during the actual execution of the module, the keyboard
is only polled immediately following the printing of a character on the
screen. Therefore, during execution of a module, a key must be held down
until the next character is printed.

MAIN MENU

In addition to the commands ("0", "A", and "V") which are available while in
the main menu, there is an "X" command. Entering an "X" from the main menu
will cause the system to reboot if it is a disk system, or to go back to the
"Cass?" prompt if it is a cassette system. In other words, the "X" command is
the same as pressing the reset button, except that there is no danger of
losing refresh as there is with pressing the reset button.

MODULE INTERVENTION

The following keys will be effective during module execution, subject to the
restrictions mentioned above in the section entitled KEYBORAD CONTROL.

"H" - Halts the execution of the module and waits for entry of one of the two
following commands:

"C" - Continues execution of the module. To be used only after the '"H"
command.
"E" - Exits the module and returns to the main menu. Valid any time.
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TRANSFERRING MEM6 TO DISK

Prepare the MEM6 tape and use the TRSDOS 'Tape command:
Boot TRSDOS and type: TAPE (S=T,D=D) <ENTER>
The program will prompt: Cass?

Respond with 'H"

When the program is completed, MEM6/CMD will be listed in the drive directory.
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DATA TERMINAL-1 TEST

General description

The Data Terminal-1 Test programs (DTIDIAG's) are designed to aid in the
detection of certain visual-attribute problems, which may otherwise become
non-perceptive to the user. The data, being sent to the DT-1 via RS-232C,
inputs various codes which command the 8#51 (CPU) to execute distinct,
internally programmed schemes that control many of the visible and non-visible
display features of the terminal. Since DT1DIAG is executed by a host computer
and all program entries are made on the DT-1, the program is actually testing
the receive circuitry of the DT-1, along with output data from the terminal.

If the DT-1 transmits and receives properly, the program should execute
effectively.

Features

Self-prompting user oriented software

Selectable execution speed (Baud = 75 thru 192¢0)

Fast memory fault detection

Allows the video memory to be tested

Allows internal (CPU) program memory to be tested

Provides a positive affirmation of properly functioning video circuitry
Fast access to Self-Test *(special DT-1 trace feature)
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DATA TERMINAL-1 OPERATION

First, insure that you have the proper cable interfacing the DT-1 and the
Model III. A Null Modem adapter (26-1496) must be used along with the
(26-1408), or similar RS232 cable. Connect one to the Model III, RS232
(DB25) on the bottom side of the Model III, and the other end to the Null
Modem Adapter. The other end of the Null Modem adapter should connect to the
inner-most DB25 (HOST) connector of the DTl, bottom side.

You should next view the 'SET UP' configuration of the DT-1 as shown in this
manual, Appendix A. To do this type:

{CTRL/SHIFT/ENTER> simultaneously on the DT-1

To change any of the options, simply type in a <1> or a <@> at the proper
location after moving the cursor with the arrows on the keypad. Once the
'SET UP' is in order, as on page 2, type <ENTER>.

The DT-1 will ask if you want to store permanently.
Type <N>

Now type <SHIFT/BREAK> together. A Bell will sound and a blinking-block

cursor will appear at home position. The DT-1 in now ready. If trouble should
arise while performing this, refer to the 'SET UP' instructions of the DT-1
owners' manual.
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SETTING UP THE MODEL III

After booting in TRSDOS 1.3, type <DTHOST> on the Model III. This is a

special Host program to allow you a faster and easier method of intializing
serial communications between the DTl and the Model III. After DTHOST has
been loaded it will prompt you with its default parameters as follows:

BAUD = 960@#, WORD = 8, STOP = 1, PARITY = ODD, NO WAIT MODE

To change any of these, type a <SHIFT><DOWN ARROW><S> simultaneously on the
Model III. The cursor will move to home position. Now type as follows:

B=120@ <ENTER> To change baud rate.
or
S=2 <ENTER> To change to 2 stop bits.

A complete Model III SETCOM HELP is listed in Appendix B. The same help
listing is also contained within the DT1DIAG program and is accessed by
typing a <98> from the Menu prompt.

*%% NOTE *** The BREAK key on the DT-l1 will temporarily pause the video
on the DT-1; it will NOT break a TRSDOS execution, but a
<{CTRL/C> when typed on the DT-1 will break TRSDOS execution.

MODEL III LOADING and EXECUTING DT1DIAG

After you are sure that BOTH the DTl and the Model III are set to the
same RS232 parameters, type:

<BASIC DTIDIAG> <ENTER>

Do this on the DTl or the Model III. There is no need to enter any more data
from the Model III, since communications are already in progress.

From this point on ALL entries to the program should be made on the DT-1 to
insure proper serial data transmission from the DT-1 to the Host. Be sure the

<CAPS LOCK> key has been depressed.

The ONLY exception to this is when changing the Model III's RS232 parameters,
the <{shift><down arrow><S> must be typed on the Model III.

To change the DTl parameters, refer back to the SET UP mode.
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DT-1 DISPLAY FORMAT

The following should be displayed on the DT-1. If it is NOT then try lowering
the BAUD rates of both the Model III and the DT-1. Refer to Model III 'Setcom'
instructions and the DT-1 'SETUP' instructions in the appendicies attached.

DATA TERMINAL 1 TEST

The test is self-prompting with menu features. It will print a display, then
prompt the Mode in which it printed along with their instructions.

Hit <ENTER> to continue ?

After typing <ENTER> the following menu will be displayed in reverse video.

If there is NO reverse video (a white screen) a possible problem may be present
with U25, an EEPROM. If the display has double ASCII characters, go back to
the 'SET UP' and insure that the F/H (full duplex) is <@>.

Radio fhaek

DT-1
4:6




TECHNICIAN SERIES DIAGNOSTIC SOFTWARE

TRS-80 °©

MODEL III/DT1 MENU DISPLAY

BAUD = 9680 WORD = 8 STOP =1 PARITY = ODD NO WAIT MODE

1 NORMAL 2 INVISIBLE

3 BLINK 4 INVISIBLE

5 REVERSE 6 INV BLINK

7 REV BLINK 8 REV INV BLINK

9 UNDERLINE 10 INV UNDERLINE

11 BLINK UNDERLINE 12 INV BLINK UNDERLINE

13 REV UNDERLINE 14 INV REV UNDERLINE

15 REV BLINK UNDERLINE 16 INV REV BLINK UNDERLINE
17 1/2 INTENSITY TEST 18 CURSOR ON/OFF TOGGLE

19 TURN ON DTl ** MONITOR ** FEATURE
77 RUN COMPLETE TEST

98 MODEL III SETCOM HELP
99 EXIT DTl TEST?

Simply enter the <##> of the test you wish to perform and DTIDIAG will prompt
you with any further instructons.

(example) <3> <ENTER>
**% NOTE ** The prompt at the bottom of the screen:

'"HIT <ENTER> to check if BLINK video is OK ?'

FekkkkdkkikdekdkdfhhhdRdhde ik hhdhdfhdfhfhfkdohfk i hfdiik

* *%*THE SCREEN SHOULD IMMEDIATELY RETURN *¥¥ *

* to a NORMAL video after <ENTER> *
Fedededodedodededodedododedodedode dododedode dedodededodedode dedodede de o de dodode dede dode e dede e e e e e e e
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MODULE DESCRIPTION

<1> Will fill screen with the word 'NORMAL'

<2> The cursor will move across the screen printing
non-visibly the word 'INVISIBLE'. To insure the
video suppression output of the 8276 CRTC (U7) is
functional, perform this test. Again, hit <ENTER>
to check if 'INVISIBLE' was indeed placed into
the 2114's (video RAMS).

<3> Video should be filled with the word 'BLINK' and
also should be blinking. This is caused by the
General Purpose output of U7 to U2 latching dot
information of U9.

<4> Same as menu item 2, but a different code was issued.

<5> The word 'REVERSE' repeated in Black-On-White is caused
by Ul¢ and U3 logic, originated white by U7 and the
black printing caused by BOW from Ul2.

<6> A plain white video screen. ASCII was suppressed by
signal VSP of U7 and its associated logic.

<7> A white screen with ASCII blinking on/off.

<8> ASCII blanked, white screen.

<9> Video is normal with UNDERLINE underlined.

<1¢> Underlining performed with suppressed ASCII.

<11>  ASCII written to normal video with underlining.

<12> Underlining is blinking with no visible ASCII.

<13> A white screen with ASCII and underlining.

<14> A white screen with NO ASCII but with underlines.

<15> A white screen with both ASCII and the underlines blinking.

<16> A white raster with blinking underlines but no visible ASCII,
until <ENTER> is depressed.

<17> This is a test of changing the amplitude of the video signal,
therefore allowing a grey/white or a. dimmed ASCII display.
This is caused by adding a portion of a logic @ at the time
of video dot output. If no apparent difference, check Ull
Ul.

<18> Toggles the cursor OFF or ON.

<19> **At this entry, the DT-1 will NOT perform any of its
unique attributes, but will rather inform you of EVERY
code it received through RS232 from the HOST. Use this
test to check internal ROM programming of the 8@51 CPU
in case some of the previous tests worked and some did
not. Check the codes received against the codes in the
owners manual.
(displayed) <EcG4> should turn Reverse video on. If
you did receive the proper codes and they were not
performed correctly then either the 8851 or U25 or
associated circuitry should be suspected at fault.
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MEMORY MAP DECODING for DTI

External to the CPU's memory (4Kx8 ROM) is a total of 2K RAM (4x 2114's) used
for Video RAM, a EEPROM (X221¢ nonvolatile) which are all only accessable by

the CPU for reads or writes. These memory locations are memory mapped.
Address decoding is accomplished by Ul6 (a 1 of 8 decoder). Address lines Al{

thru Al3 are monitored by Ul6.

NOTE: The line Al3 must be high while addressing any memory
external to the CPU. Decoding is segmented into lK byte

pages.
Al3 Al2 All AlgQ DECODED MEMORY SUBSECTIONS
1 1) ) ) Low Video memory U26 and U28
1 1) ) 1 High Video memory U27 and U29
1 @ 1 ) Non-volatile memory X221@1 U25
1 @ 1 1 Keyboard Read select to U6
1 1 @ ) Keyboard RS232C input Read U23
1 1 ) 1 Non-volatile RAM WRITE select (ULl)
1 1 1 ¢ NOT USED
1 1 1 1 CRT (8276) controller select
®
Radio Sfhaek
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MNEMONIC
TCl TC@
1) )

) 1

1 1)

1 1
EM1 EM@
@ @

@ 1

1 )

1 1
REV

DTR

DSR

DCD

STB

O/E

PAR

WDL

SET
TCl TCP EM1 EMQ
@ 1) @ @

STB O/E PAR WDL
1) @ 1) 1)

ALF
)

DIAGNOSTIC SOFTWARE

UP
REV DTR DSR DCD
¢ 1 1 1

BR3 BR2 BR1 BR{
1 1 1 1

AWP F/H CTl1 <CT@
1 ) @ )

DESCRIPTION OF TABLE

Selects TERMINATING CHARACTER

CARRIAGE RETURN
CARRIAGE RETURN/LINE FE
END OF TEST

END OF TRANSMISSION

Selects EMULATION MODE
TELEVIDEO 91¢
LEAR SIEGLER ADM-5
ADDS 25
HAZELTINE 141¢

REVERSE VIDEO

DATA TERMINAL READY
DATA SET READY

DATA CARRIER DETECT
STOP BITS

ODD or EVEN PARITY

PARITY SELECT

WORD LENGTH

DT-1
4:13
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( IF SET TO <1> )

( <1> = CONNECTED)
( <1> = CONNECTED)
( <1> = CONNECTED)
(#=1 bit 1=2 bits)
(P=0dd l=even)

( <1> = SELECTED)
(=8 bit 1=7 bit)
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BR3 BR2 BRI BR@ Selects BAUD rate of RS232 I/O
) ) ) ) 9600
) ) @ 1 75
) ) 1 ) 110
) ) 1 1 150
) 1 @ 1) 300
) 1 1] 1 600
) 1 1 1) 1200
) 1 1 1 2400
1 @ ) ) 480¢
1 @ ) 1 9600
1 8 1 1} 192¢¢ (HIGHER COUNT DEFAULTS TO 9604@)
ALF AUTOMATIC LINE FEED <1>
AWP AUTOMATIC WRAP <1>
F/H FULL DUPLEX (@) HALF DUPLEX (1)
CTl CT@ Select CURSOR type
1) @ Blinking block
@ 1 Blinking underline
1 @ Steady block
1 1 Steady underline

Radio Sfhaek
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Model III DTHOST HELP:
BAUD = 96¢¢ WORD = 8 STOP =1 PARITY = ODD NO WAIT MODE

To Change Model III RS232 parameters, at any prompt press:
<{shift><{down arrow><{s>
on the Model III, then type the desired parameters:

<ENTER> to display current setup
() <ENTER> to set to the default parameters.

(B=nl, W=n2, S=n3, P=n4, wait switch)

nl=baud rate: 5@/75/116/134/150/300/600/1200/1800/2000
2400/4800/7200/9608/19200

n2=word length: 5/6/7/8
n3=stop bits: 1/2
n4=parity: l=odd, 2=even, 3=none.

*% DTHOST does NOT allow you to use the WAIT mode *¥*

ex.- (B=2400,w=7,5S=2,P=3,NO)

Any parameter may be entered by itself: ex.- (B=2400)
Once values are entered, type <ENTER> to continue the program

Radio fhaek
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APPENDIX C
DT-1 CABLE INTERFACING
DT-1 (DB25) Host computer (DB25)
PIN ## PIN ##
1 PGND === e 1 PGND
2 TD  mm e 3 RD
3 RD mmmmmm e 2 TD
4 RTS === m == e 5 CTS
5 CTS —m=mm = e e e e 4 RTS
6 DSR === m = m e e 8 CD
6 to 20 -- tie DSR to DTR -- 6 to 20
7 SGND === == e e e 7 SGND
8 CD = e 6 DSR

%% NOTE ** The (26-1496) Null Modem adapter eliminates any need of

rewiring RS232 cables or connectors. Use it whenever
connecting a DTl directly to a Host computer.
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APPENDIX D

1¢¢ ! R 2 R R L S R S R R R e R R RS R R R e R e
119 * DT1 DIAGNOSTIC *
120 ' * for Model III TRSDOS 1.3 *
139 * March 15, 1982 *
14@ ! Kxxdhdkhdhdhkdkdkdkiihdkkikhiikikk
15¢ CLS:CLEAR (15@@):DIMVS (30 ):DEFUSR@=&HF@DB: X=USR(®)
169 ' Fokcde INITIALIZE DT1 CODES Fokek
17¢ BS=CHRS$(7):PRINT"BELL !!'";BS$

183 CL$=CHRS$(27)+CHRS$(42):'CLEAR SCREEN (w/NULLS)
199 RVS$S=CHRS$(27)+CHRS(71)+CHRS$(52): 'REVERSE VIDEO
20@ MTS$S=CHRS$(27)+CHRS(85) :MONITOR ON

21¢ CI$=CHRS$(27)+CHRS$(46): 'CURSOR INVISIBLE

22¢ NV$=CHRS$(27)=CHRS$(71)=CHRS$(48): 'NORMALVIDEO

230
249
25¢
260
279
289
320
330
340

350
360

37¢
380
399
409

410
415
420
430
440
460
479
480
49¢
500
51¢
520
53¢

HC$=CHRS$(3¢): 'HOME CURSOR

ST$=CHR$(27)+CHRS$(86):'SELF TEST

HI$=CHRS$(27)+CHRS$(29):'1/2 INTENSITY ON
I10$=CHRS$(27)+CHRS$(28):'1/2 INTENSITY OFF
BL$=CHRS$(27)+CHRS$ (71 )+CHRS$ (54 ): 'REVERSE BLINK VIDEO

F=@:'Set 'F' flag null for lst run

PRINTCLS: FORI=1TOl6:READVS: VS (I)=V$:NEXT

W=@: IFF=1THENJ=48: T=J-47: GOT0450

PRINT: PRINT: PRINTCLS; : PRINTRVS: PRINTSTRINGS (24 ,"=");" DTl  TEST
"STRINGS$(24,"="):PRINT: PRINT: FORM=1TO15STEP2: PRINTM" " VS(M) ,M+1;"
";V$(M+1):NEXTM: T=0

PRINT" 17 1/2 INTENSITY TEST"," 18 CURSOR ON/OFF TOGGLE"
PRINT" 19 ~ TURN ON DTI1 **MONITOR** FEATURE":PRINT:PRINT"
77", "RUN COMPLETE TEST"

PRINT'" 98",'"MODEL III SETCOM HELP":PRINT" 99","EXIT DTl TEST";
INPUT:J=T+47:F=@: IFT=99THEN710

PRINT: PRINTNVS;CLS; : IFT<=@THEN340

IFT=19THENPRINTCLS: PRINTMTS : PRINT'"**%%*TQ EXIT THIS  MODE
HIT  [SHIFT/BREAK]*#*%%%":T=@: PRINT"THEN [ENTER] ":GOTO0340
IFT=77THENF=1: GOT0330

IFT=98GOTOSUB8@@: GOTO340

IFT=18THENPRINTCIS ;: GOTO349

IFT=17 THEN590

PRINTCLS; : PRINTCHRS$ (27 )+CHRS$(71)+CHRS(J);

M=1848/LEN(VS$(T))

FORX=1TO M:PRINTVS(T);:NEXTX:IF J=48 THEN 490

PRINTNVS; : PRINT" Hit [ENTER] to check if '";V$(T); " vide ";
INPUT" OK '";Y:PRINTHCS;:PRINTVS;" ",

FOR K=1 TO 5@@:NEXTK:PRINTCLS;BS;

INPUT"Type [R] for a repeat of this mode or {ENTER} to continue ";Y$
IFY$="R"THEN PRINCLS;:YS$="":GOT0450

IFF=1THENJ=J+1:T=T+l
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54f INPUT"Type [T] for {SELF-TEST) or [ENTER] to continue ";Y$

55¢ IFYS$S="T"THENPRINTSTS:FORB=1T02(@@@:NEXTB: PRINT"O";:Y$=""

56 IFF=1THENIFJ<64THEN45@¢ IFJ<64THEN45@

57¢ GOTO034@

584 PRINTCLS;:CLS:PRINT" BELL";BSFORB=1 TO 50@:NEXTB:PRINTCLS:W=0

59¢ PRINTCHR$(27);'")";"THIS IS 1/2 INTENSITY {ON)} '":W=W+1

60¢ PRINTCHR$(27);"(";"THIS IS 1/2 INTENSITY {OFF)}"

613 PRINTRVS;:PRINTCHRS(8);: IFW=1THEN590

62 PRINTNVS:W=@: INPUT" Type [R] to repeat 1/2 intensity toggle
";Y$: IFYS$="R"THENPRINT;: Y$=""GOT059¢

630 GOTO330

64@ PRINTCLS;:PRINTRVS;:PRINTBLS;

65¢ FOR E=1TO 83@:PRINT" " ;:NEXTE:PRINT'"DT1 TEST
COMPLETE";: FORB=1TO3@@#@: NEXTB: PRINT: PRINT: PRINT,NV$;

66§ PRINT"[Q] to EXIT test and [ENTER] to REPEAT entire DTl test
", :PRINTBLS;: INPUTS;

67¢ IFY$="Q"THEN71¢ ELSERESTORE:GOTO0330

680 DATA" NORMAL " INVISIBLE"," BLINK "," INVISIBLE","
REVERSE " INV BLINK "," REV BLINK"," REV INV BLINK","
UNDERLINE"

690 DATA" INV UNDERLINE"," BLINK UNDERLINE"," 1INV BLINK UNDERLINE","

REV UNDERLINE",'" INV REV UNDERLINE",'" REV BLINK UNDERLINE"
70@ DATA" INV REV BLINK UNDERLINE"
71¢ PRINTCLS;CIS$:PRINTRVS: FORX=1TO12: PRINTCHRS (16 ) ;:NEXT
72¢ FORY=1TO032:PRINTCHR$(8);:NEXTY
739 BL$=CHRS$(27)+CHR$(71)+CHR$(58)
74¢ FORP=1TO18:READKS$:PRINTBLS;: PRINTCHRS(8) ;CHRS(8) ;CHRS(8) ;: NEXTP
75¢ PRINTCI$;CHRS$(14);"
760 FORT=1TO8@@: NEXTT
77¢ DATAE,T,E,L,P,M,0,C, ,T,S,E,T, ,1,-,T,D
783 PRINTCLS:CLS:END
8@@ PRINTCLS$:CLS
81¢ PRINT'To change Model III RS232 parameters, at any prompt"
820 PRINT"press <shift><{down-arrow><s> on the Model III,"
830 PRINT'then type the desired parameters:':PRINT
84¢ PRINT"<ENTER> to display current setup"
85¢ PRINT"() <ENTER> to set to default parameters"
855 PRINT:INPUT"<ENTER> to continue';A$:PRINTCLS:CLS
860 PRINT'"(B=nl,W=n2,S=n3,P=n4,wait switch)":PRINT
87¢ PRINT:nl=baud rate:5@/75/110/134.5/150/300/600/1200/1808¢/2003/
240¢/'":PRINTSTRINGS$ (14," ") ;"4800/7200/9608/19200"
88¢ PRINT'n2=word length: 5/6/7/8"
899 PRINT'n3=stop bits: 1/2"
90 PRINT'n4=parity: l=odd,2=even,3=none"
91¢ PRINT"wait switch=wait for xmit char: NO=nowait,W=wait"
92¢ PRINT:PRINT"ex.- (B=24@@,wW=7,S=2,P=3,NO)"
93¢ PRINT"any parameter may be entered by itself; ex.-(B=120¢)"
935 PRINT'"Once values are entered, type <ENTER> to continue program.'
94¢ PRINT:INPUT"<ENTER> to continue' ;AS$:RETURN
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Model III & 4 I/0O
Port Tester

Introduction:

This is to acquaint you with the use of the Model III/4 I/0 Port Tester, a
device quite useful in troubleshooting the parallel I/0 port on a Model III/4.
It will help in verifying the proper operation of the I/0 port without the
customer bringing in their hard disk or other external devices.

Set Up:

First, connect the ribbon cable provided with the tester to the 5@ pin
connector on the back of the tester with the cable dressed down. This is the
plug on the left as you look at the tester from the back. Next, hook the cable
into the I/0 port on the computer with the cable dressed out to the rear.
Connect the power pack provided to the tester. Power up the computer first,
then turn on the tester. This sequence is important to avoid false errors.

The two LED's on the port tester should be illuminated at this time. If this
is the first time this tester is being used then proceed to the alignment
section.

Executing IOTEST/CMD:
You should type in: IOTEST <ENTER>
You should initially see:
Fedkededkdedkkkkddd MODEL III I/0 PORT TEST #*#¥dddikicddddisk

VERSION 2.4
AUG. 3, 1983
COPYRIGHT 1983 TANDY CORPORATION
ALL RIGHTS RESERVED

FThdhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihhhhhhhhhhhhhhhhii®

PRESS ANY KEY TO CONTINUE

Radio fhaek
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The next prompt after this will be:
DO YOU WANT TO TEST THE '"RESET" SIGNAL ? ( Y/N OR <ENTER> )

If you elect to use this portion of the test you will be required to use
the <RESET> button. This will necessitate having to re-install the program.
Resetting should turn off both of the LED's at this time because the "RESET"

signal clears the D latches that power the LED's. The RESET TEST should always
be done the first time a unit is checked.

The next prompt after the RESET TEST will be:

ENTER THE CONTROL PORT VALUE IN HEX (<ENTER> = CF HEX)

Use the default value for this test.
The menu should now appear:
MENU

(A) AUTO TEST MODE

(L) LOOP TEST MODE

(S) SINGLE TEST MODE

(P) CHANGE PORT VALUE

(Q) QUIT TO OPERATING SYSTEM

*hkdhhdkhhhhhhhfhhhdhihdhhhhhhhdhhhhdhhihhdhdhkihid:

(1) ADDRESS & DATA SIGNAL TEST
(2) ADDRESS SIGNAL ONLY TEST
(3) FORCED INTERRUPT TEST

(4) "WAIT" SIGNAL TEST

SELECT TEST MODE ? (A/L/S/P/Q)

You must first select the Mode that is to be used, then test number desired.
<{BREAK> will get out of any test, and return to the menu.

Radio fhaek
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Test Modes

(A) AUTO MODE: This test will automatically proceed to the ADDRESS & DATA

SIGNAL TEST. If this test passes, then it will skip ADDRESS ONLY TEST
and go the INTERRUPT and WAIT tests. If test (1) fails then the ADDRESS
ONLY TEST becomes an option by the user to help trace the error.

(S) SINGLE TEST MODE: If this mode is selected then any test (1-4) will be
executed once.

(L) 1LOOP TEST MODE: This test will continually loop through any selected test
(1-4). LOOP TEST is quite useful when troubleshooting with an
oscilloscope because all signals are repetitive. You can exit LOOP TEST
by hitting <BREAK>.

(Q) QUIT TO OPERATING SYSTEM: Returns to TRSDOS.

Detailed Test Descriptions:

(1) ADDRESS & DATA SIGNAL TEST: This test exercises the A@-A7, D@-D7,
OUT*, IN*, and EXITOSEL ports. In this test, data is written out and
certain ports are avoided. Data is read back to test for any change.
Errors are displayed on the screen. If the RESET test was not done
previously, this test will fail the first time through. In AUTO or
SINGLE modes only eight errors can be displayed. In LOOP the first
eight are shown, then it waits for any key to be depressed to continue
the test. All data written out in LOOP is only one bit set at a time.

(2) ADDRESS ONLY TEST: This test generates (OUT @CFH) and (OUT (#3¢H)
signals to toggle the two LED's on and off. Test points and instructions
are also displayed.

(3) INTERRUPT TEST: Data signal, (OUT @CFH), is fed into EXTIOBUS* port
which causes the interrupt. A software flag tests as to whether the
interrupt servicing routine has ever been accessed, and displays the result.

(4) '"WAIT" SIGNAL TEST: This test generates the prompt, PLEASE WAIT 3

SECONDS. The one shot signal is generated periodically and fed to the
WAIT* line. The CPU is forced into a WAIT state during the one shot.
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I1/0 PORT TESTER SERVICE SECTION
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Alignment, Troubleshooting, and Theory

If this is the first time that this tester has ever been used, it will require
some calibration. The one shot, which is used in the WAIT test will have to be
set to 1 millisecond. Use your oscilloscope on Pin 4 of Ull. The INTERRUPT
or WAIT test set for LOOP mode will provide continuous pulses from the one
shot. Adjust R8, the pot next to the Dip Switch, until a 1 millisecond pulse
width is obtained. WAIT also checks if a 1 millisecond wait will cause RAM
refresh problems, so if there are problems with the program getting lost while
doing this adjustment, shorten the one shot duration and run the test again.
Best results are obtained if the one shot is started out at less than 1
millisecond and then adjusted to 1 millisecond.

Portions of Ul2 and Ul4 are used to light the LED's. If the LED's do not
go off when doing the RESET test, look at Pin 13 on Ul2 or Pin 1 on Ulé4
and hit <RESET>. These pins should go low, resetting the latches and
turning off the LED's.

U3 is a bi-directional data buffer, a low on Pin 11 permits data flow in,
a high switches it to data out. This IC would be a good suspect if the tester
doesn't respond to the computer.

Ul and U2 are 2114 RAM's used to temporarily store data while testing. Ul6
and 1/2 of S1 are used as decoders for "3x" data, Ul3 and the other half of
S1 are decoders for the '"Cx'" data. RAM Enable is controlled by 1/2 of Ul5.

1/2 of U9 is a one shot used in the WAIT SIGNAL TEST. It is the adjustable
one shot mentioned previously. 1/2 of Ul2 and an inverting buffer in Ull
are also used in conjunction.

The 'CF' decoder consists of Ul@#, U7, and US5S. The '3@' decoder is U5, U6,
U7, and Ul@#. Refer to schematic for specific sections and pinouts used.
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Port Analysis:

llell

Bit @
Bit 1
Bit 2

Bit 3-7

"
Bit ¢
Bit 1
Bit 2
Bit 3

Bit 3-7

Each write to

this port will generate a ''wait". This will cause

LED A to change states.

A "1" written
Not Used.
A "1" written

Not Used.

Each write to
Not Used.
A "1" written
Not Used.
A "1" written

Not Used.

to this bit will generate an interrupt.

to this bit will generate a DRQ pulse.

this port will cause LED B to change states.

to this bit will enable the RAMS.

to this bit will enable the DATA buffer.
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This is a table of addresses that can be set by the Dip Switches.

S1 S2
"xF" 1 2 3 4 "xg" 5 6 7 8
AF on on on on 1] on on on on
1F off on on on 16 off on on on
2F  on off on on 20 on off on on
3F off off on on 30 off off on on
4F  on on off on 4  on on off on
5F off on off on 50 off on of f on
6F on off off on 60 on off of f on
7F off off off on 78 off off of f on
8F on on on off 84 on on on off
9F off on on off 99 off on on off
AF  on off on off AQ on off on of £
BF off off on off B off off on off
CF on on off off (of] on on off off
DF off on off off D@ off on of f off
EF  on off off off E@ on off off off
FF off off off off F off off off off

Construction Notes:

S4 is a 14 pin socket in a 2¢ Pin position, pin 1 matches pin 1.

R1# is connected from Ull pin 12 (at the feed thru) to +5 vde ( at 'c7' ).
Wl connects the (2) 8 Pin holes on the PCB near Jl and J2. The holes are
numbered in order and hole 1 is on the same end in each set. The holes are
connected 1-1, 2-2, ..., 8-8.

W2 connects pin 1 of U8 ( at the feed thru ) to pin 2 of U4.

W3 connects pin 1 of U4 to pin 1¢ of U7.

J3 is the Model III test connector and Jl is the Model II test connector.
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Testing:

Set dip switch S1 to 1,2,7, & 8 on and 3,4,5,& 6 off. Turn R8 and R9 to the
center position. The Power supply should be plugged into Pl. The 5@ pin cable
should then be plugged into J2 on the I/0 port tester and into the expansion
bus on the Model III. The Model III and the I/0 port tester are then turned
on. The diagnostic disk should then be booted. Run the program 'IOTEST3'. Do
not test reset, default the port address to CF, and proceed to the AUTO test.
If the tester is functioning properly, all four tests should pass.

Troubleshooting Hints:

The Address & Data Signal Test is the most complete test of the I/O bus. If
you get an error, execute the Address Only Test. This will isolate the errorto
one of the two buses by checking the address but not the data bus. If no
errors are found on this test then it would be a good guess that the data bus
is the source of the errors on the A & D Signal Test. Use your oscilloscope to
check for data (or lack of it) on the suspect bus.

In troubleshooting a failure on the interrupt test, it would be best to start
at the I/0 Port connector and step back through the interrupt circuitry using

the oscilloscope to follow the signal. Use LOOP mode to get continuous
interrupts.

Troubleshooting for failures on the WAIT Test should be done using the
same techniques as on the interrupt test, check back through the wait
circuitry to the 2-84.
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I/0 PORT TESTER PARTS LISTING
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Parts list for the I/0O port tester:

SYM Name Part No.
- PC Board 1780220
Connectors
Pl Connector 5-pin din 8519032
J1 Connector 5@-pin 8519117
J2 Connector 5@-pin 8519117
Wires
wl 6" 8 cond wire
w2 3" #30 KYNAR
W3 3" #3@ KYNAR
W4 2' 50 cond cable

Power Supply

Tl Network III type power
supply 8790092

Mechanical parts

VR2 Heat sink, top 8549003
VR2 Heat sink, bottom 8549004
10 Case, top 8719191
19 Case, bottom 8719199
20 Rubber foot, rear 1/4" 8590119
20 Rubber foot, front 7/16"  85898@5
60 Screw 4x1/2 (PC Board) 8569151
40 Screw #4x3/4 (case) 8569149
10 Nut keep #4-40 8579003
19 Screw #4-4¢ X3/8" 8569002
®
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®
TRS-80
Capacitors
c21 capacitor, .@luf 50V 16% mono 8383104
c19 capacitor, .@2uf 100V 207% poly 8353225
c2¢ capacitor, .@2uf 100V 20% poly 8353225
cl capacitor, .luf 5@V mono rad. 8384104
through
clé capacitor, .luf 5@V mono rad. 8384104
Ccl18 capacitor, 22uf 16V elec. rad. 8326221
cl7 capacitor, &47@uf 36V elec. rad.
Switches
S2 switch, PWR ON/OFF 8489036
Sl switch, 16-pin dip spst 8489004
Resistors
R1 resistor, 220 ohm 1/4 W 5% 8207122
R2 resistor, 220 ohm 1/4 W 5% 8207122
R4 resistor, 470 ohm 1/4 W 5% 8207147
R10 resistor, 47 ohm 1/4 W 5% 8207147
R3 resistor, 5.1k ohm 1/4 W 5% 8207251
R7 resistor, 5.1k ohm 1/4 W 5% 8207251
R6 resistor, 47k ohm 1/4 W 5% 8207347
RS resistor, 4.7k ohm 1/4 W 5% 82¢47247
RP1 resistor, 4.7k ohm sip 8-pin 8292246
RP2 resistor, 4.7k ohm sip 8-pin 8292246
®
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IC Sockets
S4 socket, l4- pin 8509008
S5 socket, l4-pin 8509008
S6 socket, l4-pin 8509008
S7 socket, l4-pin 8509008
S8 socket, l4-pin 8509008
S1¢ socket, l4-pin 8509008
S11 socket, l4-pin 8509008
S12 socket, l4-pin 8509008
Sl4 socket, l4-pin 850900¢8
S15 socket, l4-pin 8509008
S9 socket, 16-pin 8509003
S13 socket, l6-pin 8509003
S16 socket, 16-pin 8509003
Sl socket, 18-pin 8509006
S2 socket, 18-pin 8509006
S3 socket, 2@-pin 8509009
IC's
U1l IC 7416 Hex inverter 8000016
U13 IC 74885 Comparator 9¢10¢85
Ulé IC 745885 Comparator 9910985
U6 IC 74LS@4 Hex Inverter 8020004
U8 IC 74LS@P4 Hex Inverter 8020004
U7 IC 74LS®8 Quad 2-in AND 8020008
Us IC 741832 Quad 2-in OR 8020032
U12 IC 74LS74 Flip-Flop 8020074
Ul4 IC 741LS74 Flip-Flop 8020074
Uls IC 74LS74 Flip-Flop 8020074
U4 IC 74LS@2 Nor Gate 8020032
U9 IC 74LS123 Multivibrator 8020123
U3 IC AM83(3 BUS tranceiver 80609303
VR2 Voltage Regulator 78@5 1.5A 8050805
Ul RAM 2114 8042114
U2 RAM 2114 8042114
VR1 Bridge rectifier VM28
Leds
DS1 LED, red assy. 8469012
DS2 LED, red assy. 8469012
®
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SCHEMATIC DIAGRAMS
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MODEL III and Early MODEL 4
FDC ALIGNMENT

"FDCALG3'" has been designed specifically for alignment of the FDC
board in all Model III's and in the early Model 4's that have the
adjustable FDC board. It incorporates self-prompting, user-oriented
software.

Operation

The <ENTER> and <BREAK> keys are normally the only keys used. The
<ENTER> key advances from one step to the next. The <BREAK> key is
used to exit the alignment and return to the main menu and is also
used to exit the main menu.

If a diskette with readable sectors is used, a prompt appears for
using that diskette after pressing <ENTER> at the main menu. To use
it, press <Y>. Pressing any other key is equivalent to a NO response.
If the diskette does not have readable sectors, the STATIC alignment
procedure will be displayed.

FDC alignment

The FDC alignment consists of two parts, the STATIC and the DYNAMIC
alignment. The STATIC alignment is done while the FDC is in a
quiescent state (i.e. no commands are being executed) and the DYNAMIC
alignment is done while the FDC is executing track write commands.
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STATIC alignment

1. Adjust R7 to obtain a reading of 1.4 VDC at TP 12, using a DVM.
2. Adjust R6 for a 2.0 MHZ square wave at TP 13.

Once the static alignment has been done, press <ENTER> to continue.

Joddk dededk ek dokkk % WARNING - THE FOLLOWING PROCEDURE DESTROYS DATA s sk

NOTE: The DYNAMIC alignment involves track writes. System and data
diskettes that have accidentally been used for this procedure may
appear undamaged, but the diskette will be unreliable. DO NOT attempt
to BACKUP the diskette. If any data needs to be recovered, COPY it to
an undamaged diskette. Even then, the data may be unreliable.

Once the dynamic alignment has been done, the static adjustments should not be
repeated unless the dynamic adjustment is also repeated.

DYNAMIC alignment

3. The Program will begin writing on track 4@. Adjust R5 for 2@@ nsec
precomp pulses at TP 8.

Upon completion of the DYNAMIC alignment, the program may be exited through
the following steps:

1. Press <BREAK> - the program will return to the main menu.

2. Press <BREAK> again - a prompt for exiting to TRSDOS will appear.
3. Press <ENTER> - to exit to TRSDOS.
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TDC-DRIVE CONTROLLER DIAGNOSTIC FOR ALL TRS-8§ 5 1/4 INCH DRIVES

"TIDC" is designed to provide the control signals necessary to align and
check-out all of the 5 1/4 inch floppy drives used in TRS-8f microcomputers.
This diagnostic software is completely menu driven with built-in flexibility to
jump from one type drive to another. '

Features

1. All types of disk drive can be aligned or checked using the
TRS-8@ Model III, 4, or 4P Microcomputer.

2. Selectable options: drive type, drive step rate, drive
sequence and type of test to be performed.

3. Complete flexibility to move between program modules, drive
types, step rates, and drive sequence.

4, Built-in timer for timing of work performed.

5. Modules to test: speed, carriage movement, head radial,
track zero, index timing, head amplitude, and raw data.

6. Stepping can be elastic or single step.

7. Full informational display giving menu, timer, track, type
drive, and step rate selected.

8. Instructions, error messages, oscilloscope connections and

oscilloscope settings are displayed as needed in each test
module.

Equipment Required

TRS-8¢ Model I or Model III

35 MHz Dual Trace oscilloscope or better

2 scope probes with X1@ function available
Cable for external sync connection to scope
5 1/4 in. alignment diskette

5 1/4 blank diskette

TDC DIAGNOSTIC PROGRAM
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LOADING TDC
1. Power up the computer.
2. Boot the diskette containing the TDC diagnostic program.

3. When "TRSDOS Ready' appears type: TDC <ENTER>.

SELECT TYPE DRIVE

The following message will appear on the screen after Step 3 above:

Type the number key corresponding to the type drive you need to check or align.

For example, if you need to check a Tandon Drive, type the 3 key.
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STEP RATE SELECT

After entering a number key the bottom half of the screen will
display the following message:

() 6 milliseconds
(1) 12 milliseconds
(2) 20 milliseconds
(3) 30 milliseconds
(4) 5@ milliseconds
<ENTER> default rate

Step Rate (@-4,<ENTER>)?
The operator can select any of the five step rates or the correct
"default" step rate will automatically be chosen by pressing the

ENTER key.

Default step rates are:

Shugart 3@ms
TEC FB-201 30ms
Tandon 6éms
TPI 6ms

NOTE: Insure that the step rate selected does not exceed the
fast stepping limit of the selected drive.

Press the key for the step rate desired.

SELECT DRIVE NUMBER

After selecting the step rate, the menu will be displayed with
the message in the bottom portion of the screen:

Drive to test (@-3, <ENTER>=Currently logged drive) ?

Press the number of the drive position you need to test.
The ENTER key will keep the currently logged drive selected.
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MENU DESCRIPTION

During each test module the bottom section of the screen will be
used for:

Information about the test in progress,

Error message,

Messages giving operational conditions,

Instructions for performing test, or messages asking for
input from the operator.

F U

The top section will contain the following menu when SHUGART or
TEC Drives have been selected:
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The top section will contain the following menu when TANDON
or TPI Drives have been selected:

The menus serves three functions:

1. Information (drive selected, track, time, etc.),
2. Main menu module functions available,
3. Sub-menu modules functions available.
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INFORMATION BLOCKS

The timer is displayed in the upper right hand corner of the

menu section. As soon as the operator enters a drive position
number, the timer will start counting time from @@:00:00.

The timer can be reset to @#@:0@:¥8 by the <T> command on the menu.

The function of the timer is to provide the technician with an
indication of the time used in the test and alignment of drives.

An display of where TDC believes the current position of the read/write head is
provided by the track indicator. This information is necessary in the head
radial and track zero adjust modules and helpful in other modules.

The drive block is used to indicate the position of the drive and type of drive
selected.

STEP

The step block indicates the step rate currently selected.
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SUB-MENU COMMANDS

<{BK> EXIT TO MENU

{BK> 1is used to mean the BREAK key. Pressing the BREAK key during any module
will cause an exit of the current module and a return to the main menu.

{N/P> NEXT/PREVIOUS MODULE

During any module, you may return to the previous module by pressing the '"P"
key or move on to the next module by pressing the 'N'" key. If the "P" key is
pressed in module @, control will jump to the main menu. If the "N" is pressed
in module 6, control will jump to the main menu.

<R> REPEAT MODULE

During any module, you may restart the module by pressing the "R" key. You
will be required to re-enter module entry parameters.

<D> DEFINE DRIVE

Pressing the '"D" key will cause an abort of the selected module and jump to the
Drive Select Sub-menu command. You can now change the type of drive you are
testing. You will also be required to re-enter the step rate and test drive
position.

<T> RESET TIMER

If the "T" key is pressed during any module, the timer will reset to (@:00:0¢
and restart.
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<Q> QUIT TO TRSDOS

Pressing the '"Q" key will cause an abort of the TDC program and jump to TRSDOS.
This command is useful when ending the test and alignment procedures and
another program is to be used from TRSDOS

<UP> STEP OUT ELASTIC

<UP>, which is used to mean the up arrow, will cause the read write/head to
step out to track @@ and back to the starting track. For example, if the head

is positioned over track 2§ and the up arrow is pressed, the head will step to
track @@ and then return to track 20.

<DN> STEP IN ELASTIC

<DN>, which is used to mean the down arrow, will cause the read/write head to
step in to the maximum range and return to the starting track. For example,
for a Tandon Drive, if the down arrow is pressed when the head is position over
track 16, the head will step in to track 39 and return to track 16.

<RT> STEP OUT SINGLE

<RT>, which 1is used to mean the right arrow, will cause the read/write head to
step one track out with no automatic return. For example, if the head is
positioned over track 12 and the right arrow is pressed the head will step to
track 11 and stay until some other stepping instruction is given.

<LT> STEP IN SINGLE

<LT>, which is used to mean the left arrow, will cause the read/write head to
step one step in with no automatic return. For example, if the head is
positioned over track 16 and the left arrow is pressed, the head will step to
track 17 and stay until some other stepping instruction is given.
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MAIN MENU COMMAND DESCRIPTIONS

FOR NORMAL DRIVE ALIGNMENT, ALL MODULES SHOULD BE EXECUTED IN ORDER, @-6.
MODULE @# (SPEED CAL/DEVIATION) SHOULD NEVER BE BYPASSED, AS IT AUTOMATICALLY
CHECKS THE DRIVE FOR SEVERAL MALFUNCTIONS.

Main menu functions appear on the left side of the video screen, and are
selected by responding to the prompt '"Test Desired (#-6) ?" with the number
corresponding to the desired function, or by using the <N> or <P> sub-menu
function if already in a module (see sub-menu functions/operation).

Each main menu function consist of a 'module' which is responsible for
executing all commands to the disk drive necessary to accomplish the desired
alignment procedure. The module also provides prompts for input parameters
when required, test equipment setup, test points, and specifications.

SPEED CAL/DEVIATION <@> ALL DRIVES

This module is used to check and align the drive motor speed.

When the "@'" key is pressed to select the Speed Cal/Deviation module, the
following message will appear on the screen:

LOAD BLANK DISKETTE, <ENTER>??

This message is prompting the operator to remove any diskettes that contain
information and insert a blank diskette. Press the <ENTER> key when a blank
diskette has been inserted.

If a write protected diskette is placed in the drive or if the write protect
switch is shorted, the LOAD BLANK DISKETTE, <ENTER>?? message will be replaced
with the following message:

- ERROR! WRITE PROTECT SHORTED -
<C> CONTINUE, <BK> EXIT TO MENU??

This will allow the operator to place an unprotected diskette in the drive or

repair the write protect circuit. The operator can also continue with the test
by pressing the '"C" key or return to the menu by pressing the BREAK key.
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When <ENTER> is pressed after the LOAD BLANK DISKETTE message, self tests are
performed automatically on three circuits:

1. Write protect circuit,
2. Track @ circuit,
3. Index detector circuit.

1. Write Protect Circuit

After the LOAD BLANK DISKETTE message is given, this module samples the write
protect bit of the FDC status register until the ENTER key is pressed. When a
diskette is inserted in the drive, the write protect switch will go from OFF to
ON back to OFF, if the new diskette is not write protected. If this bit does
not change before the ENTER key is pressed, the following error message will
appear:

- ERROR! WRITE PROTECT FAILURE -
<C> CONTINUE, <BK> EXIT TO MENU??

NOTE: IF A BLANK DISKETTE IS ALREADY IN THE SELECTED DRIVE AND
YOU PRESS <ENTER> WITHOUT REMOVING AND REINSERTING THE
BLANK DISKETTE YOU WILL GET THIS ERROR MESSAGE.

If the write protect circuits operate correctly, the following message will
appear:

- Write Protect Passed -

2. Track Zero Circuit

When the ENTER key is pressed, the drive under test is restored to track zero.
The track @@ bit of the FDC status register is read to determine if the drive
track zero circuits are operating. If the track @#¢ bit does not change, the

following error message will appear:

- ERROR! TRACK ZERO FAILURE -
<C> CONTINUE, <BK> EXIT TO MENU??

If the track @@ circuits operate correctly, the following message will appear:

- Track Zero Logic Passed -
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3. Index Detector Test

When the ENTER key is pressed, the index bit of the FDC status register is read
to determine if the index detector circuits are operating correctly. If there
is no index pulse from the the drive under test the following message will
appear:

-ERROR! INDEX NOT DETECTED -
<C> CONTINUE, <BK> EXIT TO MENU??

CAUTION! DO NOT PRESS THE '"C'" KEY UNTIL YOU HAVE CORRECTED THE
CONDITION CAUSING THE ERROR. IF THE ERROR IS NOT
CORRECTED, THE MOTOR SPEED CIRCUITS CANNOT BE TESTED
AND THE COMPUTER WILL "LOCK UP'" AND MUST BE RESET.

If there is no error in the index detector circuits the following message will
appear:

_ Index Detector Passed _

Once the self tests are complete, the program will advance into the RPM mode.
In this mode, a motor speed RPM graph, RPM readout, and deviation counters are
displayed on the bottom of the screen.

The speed displays in the module are all derived from a software routine that
calculates the current drive motor RPM. The software updates the RPM
approximately once every 4§ milliseconds. If the deviation counters are
enabled, they are also updated.
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MOTOR SPEED RPM GRAPH

The graph reflects the latest motor speed RPM graphically. A plot is made on

the scale for RPM's in the range of 29#-31¢ RPM. Any value above or below
these values is plotted in the corresponding over-range or under-range portion
of the graph.

MOTOR SPEED RPM READOUT

The decimal value of the RPM at last update is displayed to the right of the
RPM graph. This value will be constantly changing by one or two RPM's.

DEVIATION COUNTERS

When this module is entered, the deviation counters can be started by pressing
the '"C" key. The deviation counters will display the maximum and the minimum
count. To reset the counters press the "C" key for approximately 1/2 second.

The 1/2 second is required to allow the timers to settle. Failure to observe
the 1/2 second time could result in incorrect measurements.

MOTOR SPEED ADJUSTMENT

The motor speed should be adjusted to as near 3@@ RPM as possible with +/- 4.5

RPM maximum deviation allowed. Each type of drive has a motor speed adjustment
as listed below.

TYPE DRIVE MOTOR SPEED ADJUSTMENT CONTROL
1. Shugart SA4@¢ R-13 on drive motor servo PCB
2. TEC FB-201 VR-3@1 on drive motor servo PCB
3. Tandon TM10@ R-4 on drive motor servo PCB
4. Texas Peripheral (TPI) R-54 on drive PCB.
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HEAD CARRIAGE CHECK

When the head carriage check module is selected, the following message will
appear on the bottom section of the screen:

Options:
<ENTER> to AUTO STEP between TRACKS @@ & **
<U>ser defined AUTO STEP

*% For Shugart and TEC drives the track limit is 34
For Tandon and TPI drives the track limit is 39

For a normal alignment procedure you should press the ENTER key and allow the
drive carriage to step between its maximum ranges. You will be prompted to
insert a blank diskette and press ENTER again. The carriage will begin
continuously stepping between track $## and the maximum track limit.

If you wish to step between any other two tracks press the '"U" key. You will
be prompted to load a blank diskette and press ENTER. After pressing ENTER you
will be asked to input a two digit track number. You may select any track
within the range of the type drive under test. For tracks # - 9 you must enter
with a leading @ such as @8 for track 8. After the two digits are entered you
will be asked to enter two more digits. These second two digits must be
greater than the first two. After the second two digits are entered, the drive
will begin stepping between the selected tracks.

While the drive is stepping between track $## and its maximum track you should
visually observe the carriage assembly to insure that the carriage is moving
freely and not binding at any point in its travel. Inspect stepper bands and
cam shafts for proper operation. Repair if necessary.

While the drive is stepping, you will be asked to measure the 12V and 5V power
supply output. The 12V supply should be 12VDC +/- .6V and the 5VDC supply
should be 5V +/- .25V. 1If the power output is not in tolerance, the power
supply should be adjusted, repaired, or replaced to bring it within
specifications.
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Head/Radial "CATS EYE" Display

W EVEN AMPLITUDE (100%), ON TRACK

\_/\/ LEFT 80% OF RIGHT, + 1 MIL OFF TRACK TOWARD TK 0
LEFT 60% OF RIGHT, + 2 MIL OFF TRACK TOWARD TK 0

\\_,/\\\*///

\‘/U LEFT 40% OF RIGHT, + 3 MIL OFF TRACK TOWARD TK 0
RIGHT 80% OF LEFT, — 1 MIL OFF TRACK TOWARD 34

W

W RIGHT 