


TERMS ANO CONOITIONS OF SALE ANO LICENSE OF RADIO SH-'CK COMPUTTR EQUIPMENT AND sohwARE 
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 
I. CUSTOMER OBLIGATIONS 
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sub1ecte~ lo improper or abnormal use II a manulacturing delecl ,s dIscoverP.u du11ng the stated warranty pe11od . the ctelec!lve Equipment 
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Software manulactu11no delect. Is us repair DI 1eplacement within m,n.y (30) calendar days ol ihe date of the Radio Shack sales docunien1 
received upon license of the Sottware The defective Sottwa,e shall be retu,neo to a Rad•o Shack Computer Center. a Radio Shae, rm,I store 
oart1c,pa1ing Radio Shack franchisee 01 flao10 Shack deaie, along with lhe sales document 

C Excepl as prnv1aed h~rr.,n no employee. aoent francn1see. dealer or other person is authoriied to 0Ive any wairan1 ies ol any nature on behall 
ol RAD IO SHACK 

D Except ;s provided herein RADIO SHACK MAKES NO WARRANTIES, INCLUDING WARRANTIES Of MERCHANTABllln' OR FITNESS FOR A 
PARTICULAR PURPOSE. 

E Some states oo no1 allow hml!ations on how long an implied wauan:y lasts . so rne above 1im1ta1,on1s) may nol apply to CUSTOMER 

Ill . LIMITATION Of LIABILITY 

A EXCEPT AS PROVIDED HEREIN . RADIO SHACK SHALL HAVE NO UAOILITY OR RESPO~SI8IU1Y TO CUSTO MER OR ANY OTHER PERSON 
OR ENTITY WITH RESP[CT ro ANY LIABILITY. LOSS OR DAMAGE CAUSED OR ALLEGED ro BE CAUSED DIRECTL y OR INDIRECTL y BY 
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IV. RADID SHACK SOFTWARE LICENSE 

RADIO SHACK grants 10 CUSTOMER a non-exclusive pa1d-un license to use rhe HA01C SHACK Sottware on ••• comoute, sub1ect 10 the lollow1ng 
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tlie operation ot one computer with the Sottware, bul only lo the extent tnt Software allows a backup copy lo be made Howeve, fo, 
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G All copynght notices shall be 1e1a1000 on all copies ol the Sottwa1e 
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VI . STATE LAW RIGHTS 
The warrant ies granten herein give the origin• ! CUSTOMER spec1tic legal righ1s ,,nd th, origin• ! CU5 TOMER may nave Othe1 11ghts which vary 
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TECHNICIAN SERIES 
----------- TRS-BO ® 

DIAGNOSTIC SOFTWARE 

I/O PORT TESTER Diagnostics Software: 
01983, Tandy Corporation 

All Rights Reserved. 

I/0 PORT TESTER DIAGNOSTICS Program Manual: 
01983, Tandy Corporation 

All Rights Reserved. 

TRSDOS™ Operating System: 
01981, 1982, Tandy Corporation 

All Rights Reserved. 

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 assure its 
accuracy, Tandy Corporation assumes no liability resulting from any errors or 
omissions in this manual, or from the use of the information obtained herein. 

Please refer to the Software License on the back cover of this manual for 
limitations on use and reproduction of this Software package. 

---------itad1elllaell---------



_T_E_c_H_N_Ic_I_AN __ sE_R_I_E_s _____ TRS-BO ® DIAGNOSTIC SOFTWARE 

IMPORTANT NOTICE: 

This diagnostic software and manual are written for TRS-8O™ 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 be 
caused, by the customer or any other person using this diagnostic software or 
manual to repair, modify, or alter any TRS-8O™ 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 damages res_ulting therefrom. 

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

---------1tad1elhaell---------
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
------------ TRS-BO ® ---....... ------.---

Model III & 4 I/0 
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 50 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 IOTEST3/CMD: 

You should type in: IOTEST3 <ENTER> 

You should initially see: 

************* MODEL III I/0 PORT TEST*************** 

VERSION 2.4 
AUG 3, 1983 

COPYRIGHT 1983 TANDY CORPORATION 
ALL RIGHTS RESERVED 

tt***************************************************** 

PRESS ANY KEY TO CONTINUE 

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 necessi tate having to re-install the 
program. Resetting should turn off both of the LED's at th~s t,ime because 
the "RESET" signal clears the D latches that power the LED s. fhe RESET 
TEST should always be done the first time a unit is checked, 

----------!, ftad1e/haell 
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
----------TRS-80 ® ----------

The next prompt after the RESET TEST wi ll be: 

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

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 

-Irle******************************************** 

(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 t e st, and return to the menu. 

Test Descriptions: 

(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 to 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 onc e . 

(L) LOOP TEST MODE: This test will continually loop through any selected 
test (1-4). LOOP TEST i s quit e useful when troubleshooting with an 
oscilloscope because all signals are repetitive. You can exit LOOP 
TEST by hitt i ng <BREAK) . 

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

-------- lladH,lhaeli--------
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
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Detailed Test Descriptions: 

(l) ADDRESS & DATA SIGNAL TEST: This test exercises the A0-A7, D0-D7, 
OUT*, IN*, and EXTIOSEL 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 eigh~ 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 0CFH) and (OUT 030H) 
signals to toggle the two LED's on and off. Test points and 
instructions are also displayed . 

(3) INTERRUPT TEST: Data signal, (OUT 0CFH ), is fed into EXTIOBUS* port 
which causes the interrupt. A software flag tests as to ·wh e ther the 
interrupt servicing routine has ever been accessed, and displays 
result. 

(4) "WAIT" SIGNAL TEST: This t es t generates the prompt, PLEASE WAIT 3 
SECONDS. The one shot signal is generated periodically and fed to the 
WAIT* line. The CPU is fo rced into a WAIT state during the one shot. 

Port Analysis: 

"xF" Each write to this port will generate a "wait". This will cause 
LED A to change states. 

Bit 0 A "l" written to this bit will generate an interrupt. 

Bit 1 Not Used. 

Bit 2 A "l" written to this bit will generate a DRQ pulse 

Bit 3-7 Not Used. 

"x0" Each write to this port will cause LED B to change states. 

Bit 0 Not Used. 

Bit 1 A 11 111 written to this bit will enable the RAMS. 

Bit 2 Not used. 

Bit 3 A "l" written to this bit will enable the DATA buffer. 

Bit 3-7 Not Used. 

---------1tad1e thaell---------
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I/O PORT TESTER SERVICE SECTION 

---------llad1othaell--------
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
-----------TRS-BO ® 

Alignment, Troubleshooting, and Theory 

If this is the first time that this tester has ever been used, it_ will 
probably require some calibration. The one shot, which is used in the WAIT 
test will have to be set to lms • . 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 
alms pulsewidth is o~tained. WAIT also checks if alms wa i t will cause 
RAM refresh problems, so if there are problems with the program getting 
lost, shorten the one shot duration and run the test again. 

Portions of Ul2 and Ul4 are used to light th e 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 Ul4 
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 Sl are used as decoders for "3x" data, Ul3 and the other half 
of Sl 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. I t 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 US. The •3~• decoder is US, U6, 
U7, and Ul0. Refer to schematic for specific sections and pinouts used. 

------- ftad1e lhaell 
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TECHNICIAN SERIES 
TRS-BO ® 

DIAGNOSTIC SOFTWARE 

This is a table of address equivalents that can be set by the Dip 
Switches. 

S1 S2 
"xF" 1 2 3 4 "x0" 5 6 7 8 

0F on on on on 00 on on on on 
lF off on on on 10 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 40 on on off on 
SF off on off on 50 off on off on 
6F on off off on 60 on off off on 
7F off off off on 70 off off off on 
8F on on on off 80 on on on off 
9F off on on off 90 off on on off 
AF on off on off A0 on off on off 
BF off off on off B0 off off on off 
CF on on off off C0 on on off off 
DF off on off off D0 off on off off 
EF on off off off E0 on off off off 
FF off off off off F0 off off off off 

Construction Notes 

S4 is a 14 pin socket in a 20 pin position, pin 1 matches pin 1 

Rl0 is connected from Ull pin 12 ( at the feed thru) to +5 vdc 

( at 'C7' ) 

Wl connects the 2 Spin 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 10 of U7 

J3 is the Model III connector and Jl is the Model II connector 

Testing 

Set dip switch Sl 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 50pin cable should then be plugged into J2 on the 
I/0 port tester and into the expansion buss 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 'IOTESTj'. 
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. 

® 

--------rtad1elhaeN --------
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I/0 PORT TESTER PARTS LISTING 
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TECHNICIAN SERIES 
-----------TRS-80 ® 

DIAGNOSTIC SOFTWARE 

Parts list for the I/0 port tester 

SYM Name Part No. Vendor 

PC Board 1700220 Tech Supp 

Connectors 

Pl Connector 5-pin din 8519002 Tandy inst 
Jl Connector 50-pin 8519117 Tandy inst. 
J2 Connector 50-pin 8519117 Tandy inst. 

Wires 

Wl 6" 8 cond wire Tandy W & C 
W2 3" 4/30 KYNAR Generic 
W3 3" {f30 KYNAR Generic 
W4 2' 50 cond cable Tandy W & C 

Power supply 

Tl Network III type power supply 8790002 Tandy _Dist. prod. 

Mechanicial parts 

VR2 Heat sink, top 8549003 Tandy inst. 
VR2 Heat sink, bottom 8549004 Tandy inst. 
10 Case top 8719191 Tandy app. 
10 Case bottom 8719190 Tandy app. 
20 Rubber foot, rear 1/4" 8590119 Tandy app. 
20 Rubber foot, front 7/16" 8589005 Tandy app. 
60 Screw 4 X 1/2 (PC board) 8569151 Tandy app. 
40 Screw #4 X 3/4 (case) 8569149 Tandy app. 
10 Nut keep 114- 40 8579003 Tandy app. 
Hl Screw ff4-40 X3/8" · 8569002 Tandy app. 

------------- ltadae lllaell--------­
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DIAGNOSTIC SOFTWARE 

Capacitors 

C21 capacitor, .0luf 50V 10% mono 8383104 Tandy inst. 

Cl9 capacitor, .02uf 100v 20% poly 8353225 Tandy inst. 
C20 capacitor, .02uf 100V 20% poly 8353225 Tandy ins·t. 

Cl capacitor, .luf s0v· mono rad. 8384104 Tandy inst. 
through 
Cl6 capacitor, .luf 51/JV mono rad. 8384104 Tandy inst. 

Cl8 capacitor, ZZuf 16V Elec. rad. 8326221 Tandy inst. 
Cl7 capacitor, 470 uf 35V elec rad Home computers 

Switches 

S2 Switch, PWR ON/OFF 8489036 Tandy inst. 
Sl Switch, 16-pin dip spst 8489004 Tandy inst. 

Resistors 

Rl resistor, 220 ohm 1/4 w 5% 8207122 Tandy inst. 

R2 resistor, 220 ohm 1/4 w 5% 8207122 Tandy inst. 

R4 resistor, 470 ohm 1/4 w 5% 8207147 Tandy inst. 

Rl0 resistor, 470 ohm 1/4 w 5% 8207147 Tandy inst. 

R3 resistor, 5.lk ohm 1/4 W 5% 8207251 Tandy inst. 

R7 resistor, 5.1 k ohm 1/4 W 5% 8207251 Tandy inst. 

R6 resistor, 47k ohm 1/4 W 5% 8207347 Tandy inst. 

RS resistor, 4. 7k ohm 1/4 W 5% 820724 7 Tandy inst. 

RPl resistor, 4. 7k ohm sip 8-pin 8292246 Tandy inst. 

RP2 resistor, 4. 7k ohm sip 8-pin 8292246 Tandy inst. 

---------ftad10 lbaell-----------
MoDEL III/4 I/0 PORT TESTER 

- 11 -



TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
TRS-BO ® 

IC sockets 

S4 Socket, 14-pin 8509008 Tandy inst. 
SS Socket, 14-pin 8509008 Tandy inst. 
S6 Socket, 14-pin 8509008 Tandy inst. 
S7 Socket, 14-pin 8509008 Tandy inst. 
S8 Socket, 14-pin 8509008 Tandy inst. 
S10 Socket, 14-pin 8509008 Tandy inst. 
Sll Socket, 14-pin 8509008 Tandy inst. 
Sl2 Socket, 14-pin 8509008 Tandy inst. 
S14 Socket, 14-pin 8509008 Tandy inst. 
S15 Socket, 14-pin 8509008 Tandy inst. 

S9 Socket, 16-pin 8509003 Tandy inst . 
Sl3 Socket, 16-pin 8509003 Tandy inst. 
Sl6 Socket, 16-pin 8509003 Tandy ins t. 

Sl Socket, 18-pin 8509006 Tandy inst. 
S2 Socket, 18-pin 8509006 Tandy inst. 

SJ Socket, 20-pin 8509009 Tandy inst. 

IC's 

Ull IC 7416 Hex inverter 8000016 Tandy .inst. 
Ul3 IC 74S85 Comparator 9010085 Tandy inst. 

. Ul6 IC 74S85 Comparator 9010085 Tandy inst. 
U6 IC 74LS04 Hex inverter 8020004 Tandy inst. 
U8 IC 74LS04 Hex inverter 8020004 Tandy inst. 
U7 IC 74LS08 Quad 2-in AND 8020008 Tandy inst. 
us IC 74LS32 Quad 2-in OR 8020032 Tandy inst. 
Ul2 IC 74LS74 Flip-Flop 8020074 Tandy inst. 
Ul4 IC 74LS74 Flip-Flop 8020074 Tandy inst. 
UIS IC 74LS74 Flip-Flop 8020074 Tandy inst. 
U4 IC 74LS02 Nor gate 8020002 Tandy inst. 
U9 IC 74LS123 Multivibrator 8020123 Tandy inst. 
U3 IC AM8303 BUS tranceiver 8060303 Tandy inst. 
VR2 Voltage Regulator 7805 I.SA 8050805 Tandy inst. 
Ul RAM 2114 8042114 Tandy app. 
U2 RAM 2114 8042114 Tandy app. 
VRl Bridge rectifier VM28 Home comp 

Leds 

DSl LED, red assy 8469012 Tandy inst. 
DS2 LED, red assy 8469012 Tandy inst. 

---------- Etadae lhaell--------­
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SCHEMATIC DIAGRAMS 
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PC BOARD LAYOUT 

U'f j-J/A2 {A 7 p ,·. I (J 

(// (( p,~ ')_ - u r, p' ' .1 
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PC BOARD TOP VIEW 

DIAGNOSTIC SOFTWARE 
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DIAGNOSTIC SOFTWARE 

PC BOARD BOTTOM VIEW 
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TECHNICIAN SERIES 
-----------TRS-80 ® 

Troubleshooting Hints: 

DIAGNOSTIC SOFTWARE 

The Address & Data Signal Test is the most complete test of the I/0 bus. 
If you get an error, execute the Address Only Test. This will isolate it 
to one of the two busses 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 Z-80. 
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SERVICE POLICY 
Radio Shack's nationwide network of service facilities provides quick, conve­
nient, and reliable repair services for all of its computer products. in most 
instances. Warranty service will be performed in accordance with Radio 
Shack's Limited Warranty. Non-warranty service will be provided at reasonable 
parts and labor costs . 

Because of the sensitivity of computer equipment. and the problems which can 
result from improper servicing . the following limitations also apply to the 
services ottered by Radio Shack 

1. It any of the warranty seals on any Radio Shack computer products are 
broken. Radio Shack reserves the right to refuse to service the equipment or 
to void any remaining warranty on the equipment. .b, 

2. If any Radio Shack computer equipment has been modified so that it is not 
within manufacturer's ~pecifications , including , but not limited to, the in­
stallation of any non-Radio Shack parts , components . or replacement 
boards, then Radio Shack reserves the right to refuse to service the equip-
ment , void any remai11ing warranty, remove and replace any non-Radio ~--.., 
Shack part found in the equipment. and perform whatever modifications are 
necessary to return the equipment to original factory manufacturer 's speci-
fications. 

3. The cost for the labor and parts required to return the Radio Shack com­
puter equipment to original manufacturer's specifications will be charged to 
the customer in addition to the normal repair charge . 
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