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Dear Cus'tomer, 

Diagnostics Update 
Radio Shack Dept. #0220 
400 Atrium, One Tandy Center 

Worth, Tx. 76012 

To help keep you up to date on the current versions of Diagnostics 
programs, we are offering a computer b ulletin 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 progra�, 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 li�ting to avoid mistakes. 

The phone number for the computer is ( 8 1 7 ) -3 3 8 -2 3 7 8 . In response to 
the question 'Login:', respond 'diag' in lowercase. This bulletin board can 
be used at 300 or 1 200 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 d�agnostic diskette along 
with the update fee is: 

Diagnostics Update 
Radio Shack Dept. #02 20 
400 Atrium, One Tandy Center 
Fort Worth, Tx. 7 601 2 

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

-----------------------------------------------------------------------------

Name 

Title 

Address 

City, State Zip 

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

Fort 

the 





TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER 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 

I. CUITOMER OlliGAnONS 
LIMITED WARRANTY 

A CUSTOMER assumes ful l  responsibility that this Radio Shack computer hardware purchased (the "Equipment"). and any copies 01 Radio 
Shack software Included with the Equipment or licensed separately (lhe "Sottware") meets the specificatIOns. capacity. capabilities. 
versatility. and other requirements 01 CUSTOMER 

B CUSTOMER assumes lull responSibility lor the condition and effectiveness 01 the operating environment In which the Equipment and Software 
are to function. and for ItS Installation 

It. RADfO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE 
A For a pellod of ninety (901 calendar days Irom the date 01 the RadiO Shack sales document receIVed upon purchase 01 the Equlpmenl RADIO 

SHACK warrants to the ollgl�al CUSTOMER that the EQuipment and tne medium upon which the Software IS stored IS Iree from manulactullng 
defects THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMEf.l FROM 
RAOIO SHACK COMPANY· OWNED COMPUTER CENTERS. RETAIL STORES ANO FROM RAOIO SHACK FRANCHISEES AND DEALERS AT ITS 
AUTHORIZED LOCATION The warranty IS vOid II tne EqUipment's case or cabinet nas been opened. or II the EqUipment or Software has been 
sublecte� to Improper or abnormal use II a manufactullng defect IS discovered dUling the stated warranty perIOd. the delectlve EqUlpmenl 
must be returned to a RadiO Shack Computer Center. a RadiO Shack retail store partlclpahng RadiO ShaCk Iranchlsee or RadiO Snack dealer 
lor repair. along wrth a copy 01 the sales document or lease agreement The (IiOlnal CUSTOMER'S sole and exclUSive remedy In the event 01 
a delect IS limited to the correction of the delect by repair. replacement. or relund 01 the purchase pllce. at RADIO SH",CK'S election and sO le 
expense RADIO SHACK nas no obligation to replace or repair expendable Items 

B RADIO SHACK makes no warranty as to the deSign. capability. capacity. or SUitability lor use 01 the Sottware. except as prOVided In tn,s 
paragraph Software IS licensed on an "AS IS" baSIS. Without warranty The ollglnal CUSTDMER'S exclUSive remedy. In the event 01 a 
Software manulactullng delect IS ItS repair or replacement Within thirty (301 calendar days 01 the date 01 tne RadiO Shack sales document 
received upon license 01 the Software The delectlve Software shall be returned to a RadiO Shack Computer Center. a RadiO ShaCk retail store 
participating RadiO Shack Iranchlsee or RadiO Shack dealer along wltn the sales document C. Except as prOVided herero no employee. agent Irancnlsee. dealer or otner person IS authol iled to give any warranties 01 any nature on oenall 01 RADIO SHACK o Except �s prOVided herein RADIO SHACK MAKES NO WARRANTIES. INCLUDING WARRANTIES OF MERCHANTAlIllITY DR FITNESS FOR A 
PARTICULAR PURPOSE. 
Some states do not allow limitations on how long an Implied warranty lasts. so the above IImllatlonlS) may not apply to CUSTOMER 

III. 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 "SOFTWARE" 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. RAOIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY 
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAlO BY CUSTOMER FOR THE PARTICULAR "EQUIPMENT" OR "SOFTWARE 
INVOLVED 

B RADIO SHACK shall not be liable for any damages caused by delay In dellve llng or lurnlsnlng EqUipment and'or Software 
C. No action allslng out 01 any claimed breach of thiS Warranty or transactions under thiS Warranty may be brougnt more than two (2) years 

atter the cause 01 action has accrued or more than lour (4) years atter the date 01 the RadiO Shack sales document for the EqUipment or 
Software. whrchever fllst occurs o Some states do not allow the limitation or exclUSion 01 inCidental or conseQuentl�1 damages. so tne above IImltatron(s) or excluslon(s) may 
not apply to CUSTOMER 

IV. RADIO SHACK SOFTWARE LICENSE 

RADIO SHACK grants to CUSTOMER a non-exclUSive. paid-up license to use the RADIO SHACK Software on on. computer. sublect to the follOWing 
proviSions' 
A. Except as otherwise prOVided In thiS Software license. applicable copyllght laws shall apply to tne Software 
B Titte to the medium on whiCh the Software IS recorded (cassene andlor dlskene) or stored (ROM) IS transferred to CUSTOMER. but not title to 

the Software 
C. CUSTOMER may use Software on one hOst computer and access that Sottware through one or more terminals If the Software permits thiS 

function 
D. CUSTOMER shall not use. make. manufacture. or reproduce copies 01 Software except for use on 011. computer and as IS speCifical ly 

prOVided In thiS Software license Customer IS expressly prohibited from disassembling the Software 
E. CUSTOMER IS permlned to make additional copies of the Software Inly for backup or archival purposes or rf additional copies are reQulled In 

the operation of In. computer With the Software. but only to the extent the Software al lows a backup copy to be made However. for 
TRSDOS Software. CUSTOMER IS permlned to make a limited number of additional copies lor CUSTOMER'S own use 

F. CUSTOMER may resell or dlstllbute unmodified copies of the Software prOVided CUSTOMER nas purchased one copy of the Software for each 
one sold or dlstllbuted The prOVISions of thiS Software license shall also be applicable to thlld parties receiving copies of the Software from 
CUSTOMER 

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

V. Al'l'UCAIIlllTY 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 andlor 
Software license to CUSTOMER or to a transaction whereby RADIO SHACK sells or conveys such EqUipment to a thrrd party for lease to 
CUSTOMER B. The limitations of liability and Warranty provlsrons herein shall Inure to the benefit of RADIO SHACK. the author. owner and/or licensor of the 
Software and any manufacturer of the Equrpment sold by RADIO SHACK 

VI. ITATE LAW RIGHTS 

The warranties granted herein give the .,..fnll CUSTOMER speCific legal lights. and the .,..Inll CUSTOMER may have other lights whrch vary 
from state to state 
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TE CHN I C IAN S E R I E S  
® 

IMPORTANT NOTICES: 

DI AGNOST I C  SOFTWARE 

Th i s  d i a gno s t i c s o f twar e  and manua l h a s  b e en wr i t ten for TRS-80 m c omput er 
own e r s  who have a thorou gh unde r s t andi n g  of  e l e c t roni c s  and c ompu t e r  
c i r c u i t ry . I t  i s  no t wr i t ten  a t  a c omp r ehen s ion leve l  f or the  b e ginne r . 

Rad i o  Sha ck ®  wi l l  n o t  be  l i ab l e  for  any dama g e  c au s ed,  or a l l e ge d  t o  t o  be 
caus ed,  by  the  c u s t ome r o r  any o ther p e r s on us ing t h i s  d i agnos t i c s o f twar e or 
manua l to r e p a i r ,  modi fy,  o r  a l t e r  any TRS-8 0- c omput e r  in any manne r . 

Many p ar t s  o f  the  c omput e r  e le c t r oni c s  a r e  v e r y  s ens i t iv e  and can b e  e a s i ly 
damaged by improper  s erv1 c 1n g . We s t rongl y  s u gge s t that  f o r  p r oper  
servi c ing,  the c ompu t e r  b e  r e turned t o  Rad i o  Shac k ® . 

Whi l e  th i s  d i a gno s t i c  s o f twa r e  and manua l have be en care fu l l y p r e pared,  Rad i o  
Sha c k ®  wi l l  n o t  b e  r e spons ib l e  f o r  any e r ro r s  o r  omi s s i on s  and wi l l  n o t  b e  
l i ab l e  for  dama g e  r e s u l t ing t h e r e from .  

Open ing t h e  TRS-80- c omput e r  hous ing,  b r eakin g  the hous ing s ea l ,  o r  a l t e r in g  
or modi fy i n g  t h e  comput e r  wi l l  vo id the  warr an t ie s  g iven a t t ime o f  pur cha s e .  

Reproduc t ion  o r  us e ,  wi thou t exp r e s s  wr i t te n  p e rm i s s i on f r om Tandy 
Corp o ra t i on ,  o f  any p o r t ion o f  t h i s  manua l i s  p roh ib i t ed.  Whi l e  r e a sonab l e  
e f fo r t s  have be en t aken i n  the  p r e pa r a t ion o f  t h i s  manua l t o  insure i t s  
ac cur acy,  T andy Corpor a t ion a s s ume s n o  l i ab i l i t y  r e s u l t ing from any e r ro r s  o r  
om i s s ions i n  th i s  manua l ,  o r  f r om the  u s e o f  i n format ion ob t a ined  h e r e in . 

P l e a s e  re fe r  t o  t h e  s o f twar e  l i c ens e ins id e  t h i s  manua l for  l imi t a t i ons  on 
the u s e  and reprod u c t ion o f  t h i s  s o f twar e  packa g e . 

i 
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TECHNI C I AN  S E R I E S  

TRS DO S� Ope rat ing Sys t em 
�1 9 8 0 , 1 9 8 1 , Tandy Cor po r a t ion 

A l l  R i gh t s  Re s erved 

DMT Diagno s t ic T e s t 
� 1 9 8 3 , Tandy Cor p o r a t ion 

All  R i gh t s  Re s e rved 

BURN IN Diagnos t i c  Tes t  
� 198 3 , Tandy Cor p o r a t ion 

A l l  R igh t s  Re s erve d  

MEM6 D i a gno s t i c  T e s t 
� 1 9 8 3 , Tandy Cor p o r a t ion 

A l l R i gh ts  Re s erve d 

DT l DIAG D i a gno s t i c  Te s t  
C 1 9 8 3 , Tandy Cor p o r a t ion 

A l l R i gh t s  Re s erve d 

IOTEST D i a gnos t i c  Te s t  
C 1 9 8 3 , Tandy Cor p o r ation 

A l l  R i gh t s  Re s erved 

FD CALG D i a gno s t i c  Tes t 
� 1 9 8 3 , Tandy Cor porat ion 

A l l R igh t s  Re s erved 

TDC D iagno s t i c Te s t  
� 1 9 8 3 ,  Tan dy Corpo rat ion 

All  R i gh t s  Re s erved 

DI S KDG3 & DRV4M D i agno s t i c T e s t s  
� 1 9 8 3 , Tandy Corporat ion 

A l l  R i gh t s  Re s erved 

HDDIAG D i a gnos t i c  Tes t 
C 1 9 8 3 , Tandy Cor po r a t ion 

All  R i gh t s  Re s erved 

RS 2 3 2  D i a gnos t i c  Te s t 
� 1 9 8 3 , Tandy Cor po r a t ion 

Al l Righ t s  Re s e rved  

M4MEM & BD 1 6K D i a gn o s t i c  Tes t s  
C 1 9 8 3 , Tandy Corp o r a t ion 

A l l  R i gh t s  Re s e rved  

Pre l imina r y  Mod e l  4 / 4P D i a gno s t i c T e s t s  
� 198 3 , Tandy Corporat ion 

A l l  R i gh t s  Re s erved  

DIAGNOST I C  SOFTWARE 
-----------TRS-BO ® ----------
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DMT Diagno s t i c  Manua l 
01 9 8 3 , Tandy Corporat ion 

A l l R i ghts  Re s erved 

BURN I N  D i a gnos t i c Manua l 
0 1 9 8 3 , Tan dy Corpo r a t ion 

A l l  R i gh t s  Re s er v e d  

Diagnos t i c  Manua l 
01 98 3 , Tandy Corpor at ion 

A l l  R i gh t s  Re s e rved  

DT1 DIAG D i agno s t i c s  Manua l 
0 1 9 8 3 , Tandy C o r p o ra t ion 

A l l  R i gh t s  Re s erve d 

IOTE S T  D i a gnos t i c s  Manua l 
0 1 98 3 ,  Tandy Cor p o r ation 

A l l R i gh t s  Re s e rve d  

FDCALG D i a gnos t i c  Manua l 
0 1 98 3 , Tandy Corpor a t ion 

A l l  R i gh t s  Res e rved  

TDC D i agno s t ic Man ua l 
0 1 9 8 3 , Tandy Cor po ra t i o n  

A l l  R i ght s Re s e rved 

DI S KDG3 & DRV4M D i a gno s t i c s  Manua l 
0 1 9 8 3 ,  Tandy C o r p o ra t i o n  

A l l R i gh t s  Re s erved 

HDD I AG D i a gnos t i c  Manua l 
0 1 9 8 3 , Tandy Co r p o r a t ion 

Al l R i gh t s  Re s erved 

RS 2 3 2  Diagnos t i c  Manua l 
0 1 9 8 3 , Tandy C o r po r a t ion 

A l l R i gh t s  Re s e rved  

M4MEM &BD 1 6 K  Di agnos t i c  Manua l 
01 9 83 , Tan dy Cor p o ra t ion 

Al l R i ght s Re s erved 

Pre l imina r y  Mod e l  4 / 4P D i a gno s t i c Manua l 
0 1 98 3 , Tandy Corpora t ion 

A l l  R i gh t s  Re s e rved  

DIAGNO S T I C  

v 

SOFTWARE 
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DIAGNOS T I C  SOFTWARE 

The s e  d i agnos t i c s  are  me an t 
Rad i o  Sha ck ® TRS -8 �m c ompu t er s . 
comp u t e r, t h e  fina l tes t i s  the 
po s s ib l e  fa i lur e , n o  ma t t e r  how 

INTRODUCTION 

to be an a i d  in t h e  t r oub l e shoo t in g o f  
Wh i l e t h e y  d o  a g o od job o f  t e s t in g  the 

c u s t ome r ' s  p r o grams . To t e s t  f o r  every 
ob s cure , i s  imp o s s ib l e .  

Th i s manua l h a s  be en b r ok en down i n t o  th r e e  s e c tions ; Mod e l  I I I  on l y ,  
Mod e l 4 / 4P on l y ,  and a l l mod e l s . Programs i n  the  a l l mod e l s  s e c t i on wi l l  r un 
on any o f  our  Mod e l  I I I ,  4, o r  4 P  c omp ut e r s ,  and a r e  in c lu de d  on bo th 
di s k e t te s . Mod e l I I I on l y  programs wi l l  on l y  run p r o pe r l y  on Mod e l  I I I ' s . 
Mod e l 4 / 4 P  p r o gr ams wi l l  o nl y  run prope r ly on Model 4 / 4P ' s .  

Wh i l e  t h e  manua l s e c t ions  d es c r ib e  how t o  run the  programs from the  
TRS DO S READY l e ve l , the  d i ske t t e  i s  o r ga n i ze d  into a ' me nu t r ee ' type 
s t ru c ture . S e e  F i gure s  1 & 2 fo r the c ur rent  t r e e s . The da t e  abo v e  the  ma in 
menu r e pr e s en t s  the ver sion da t e  o f  the  d i ske t te .  I f  t h e  us e r  p r e fers , t he 
menu func t ion c an b e  d i s ab l ed by t yp in g  in ' AUTO ' fr om the  TRSDO S  READY p r omp t .  
Th i s  wi l l  a l low th e u s e r  t o  exe c ut e  the pro g r ams f r om the  TRSDOS READY p r omp t . 
To l i s t  the p r o gr ams o n  t he d i ske t te , u s e the  ' DI R  ( IN V )  , c ommand . 

Di a gnos t i c s  C o o r dina t or 
Tec hni c a l S up po r t  

I n t roduc t ion 
�: 1 
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I ---DT I  DIAG/ BAS 
I- COMMENU-------I 
I I ---DTHO ST/CMD 
I I ---RS 2 3 2 /CMD 
I 
I 
I 1---DSKDG 3 / CMD 
I- DRVMENU-------I 
I 1---FORM3 5 / CMD 
I I ---TDC/CMD 
I 
I 
I--- --- ---- -------- -END / BAS 
1-- - ----------------FDCALG 3/ CMD 

MAIN-- - -----I 
1-- - --------------- -HDDI AG3/CMD 
1------------------- IOTE S T 3 / CMD 

I-------------------VI DEO/CMD 
I 
I 
I I---Di splay a l ignme n t  p a t t e rn 
I-GRMENU-- ------I 
I I---GRAPHI C/CMD 
I I---GRBON/CMD 
I 
I 
I I---BURNDO S /CM D  
I I---BURN INH/ CMD 
I-MEMNU-- -------I 

I--- BURNINL/CM D  
1---MEM6 / CMD 
1---I!4T / CMD 

F igure 1 
Mod e l  I I I  t re e  

0:3 
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I---DT I DIA G/BAS 
I---DTHOST/ CMD 

I -COMMENU-------I 
I I---PLOAD/CMD 
I 1---RS 2 3 2 / CMD 
I 
I 
I 1---DRV4M/ CMD 
I- DRVMENU-- -----I 
/ /---TDC/CMD 
I 
/ 
/-------------------END/BAS 
/--- ----------------FDCALG3 / CMD 

MAIN-- - -----/ 
1---- ---- -----------HDDIAG3/CMD 

/-- -----------------IO TE ST 3 /CMD 
/ 
/ 
I / ---Di s p l ay a l ignment p a t te rn 
I - GRMENU-- ------/ 

/ /---GRAPHI C/CMD 
/ /---GRBON/ CMD 
/ 
/ 
/ 1---BD 1 6K/CMD 
/-MEMNU---------/ 
I 1---M4MEM/ CMD 

/ 
/ 
/ I---VAP/CMD 
I-VKMENU-- ------/ 

I---VI DD/ 
I-- -M IVKEY/CMD 

F i gure 2 
Mod e l  4 / 4P t re e  

� : 5  
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DYNAM I C  MEMORY TE ST 

Gene r a l  d e s c r i p t ion 

DIAGNOST I C  SOFTWA RE 

The Dynami c Memor y  Tes t programs ( DMT ' s )  ar e d e s i gned  t o  d e t e c t e lu s ive memory  
prob l ems t h a t  c onventiona l memor y  t e s t s  may  n o t  f ind . Th i s  is  a c comp l i she d by  
a p r o gram that  r e l o c at e s  i t s e l f  t h r ou gh t h e  RAM , v e r s u s  the c onven t i ona l t ype 
memo ry  t e s t tha t s t or e s , r e ad s , and checks  va l ue s  in RAM . The DMT programs 
ut i l i z e  the Z 8(IJ " LD I R "  ins t ru ct i on t o  r e l o c a t e , thus  r e a l iz ing  a r e a l - t ime ,  
max imum memory t r an s fer ra t e . 

F e atu r e s  

S e l f-promp t ing u s er o r i en t e d  s o f twar e  
Graph i c  pro g r am l o c a t ion/ s y s t em memory s iz e  d i s p l a y  
E sc a pe from f a i lure t o  o p e r a t ing s ys t em p r ov i d e d  
Fas t  memory f au l t  d e t e c t ion 
D i s k  and tape ver s ions  
Al l ows a l l s y s t em memo ry c o n f i gur a t ions t o  be t e s t ed 
Mod e l I and I I I  c ompa t ib le . 

1 : 1  
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DIAGNOST I C  

LOADING AND EXEC UT ING DMT 

For d i sk (Mode l I and I II ) , d i s ke tte 1 n  the  
s y s t em d r ive 

DMT <ENTE R> 

For non-d i s k  s y s tems , the "SYSTEM" to fr om t a pe . 
NOTE : Sys t em s  with 4K mu s t  u s e  the t ape v ers i on DMT!!I!! 

To l o ad DMT 

SY S TEM <ENTER> 

The s y s t em with p rompt : 

*1 

type : 

*? DMT < ENTE R> 

When load i n g  i s  c omp l e te d , the promp t wi l l  a ga in . To 
type : 

*? / <en t e r> 

Dur ing program exe cution , t h e  u s er may return t o  the ope r a t i n g  ( DO S  o r  
BAS I C  READY p r omp t ) by depres s in g  <ENTE R> o r  

1:3 

TECHNICIAN SERIES 
-----------TRB-SO ® 

SOFTWARE 

systems 
and type: 

use 
RAM 

tapes type: 

will respond 

BASIC 

place the containing DMT · 

command load DMT 
of 

appear execute program 

system 
<BREAK>. 

----------lcMltelllaeli----------
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DIAGNOST I C  S OFTWARE 

DI SPLAY FORMAT 

Upon exe c u t ion , the  program wi l l  d i s p lay the  fo l lowi n g  s c reen forma t: 

DYNAIUC "ElmRY TEST (D"T) VER 3 e 
RADIO SHACK NATIONAL TECHNICAL SUPPORT 

(C) 198B 

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

CURRENT BLOCK ADDRESS 

CD"PLETE "E"DRY PASSES 

<ENTE R> - RETURN TO DO S < BREAK> - RE TURN TO BAS I C  l ine w i ll be di s p l ayed 
un l e s s an e r ror i s  en coun t e r e d . When an er ro r i s  d e t ected , i t  w i l l  f l ash the 
me s s a g e : 

********** E RROR ! FAI LURE HAS OCCURRED !  *********** 

CURRENT BLOCK ADDRE S S : Di s p lays  the c ur rent  hex ad dre s s  o f  the  2 5 6  by te 
s e gmen t  und e r  t e s t .  Upon f a i lur e , t h i s  addres s wi l l  r e f lec t the RAM area 
wh ich caus e d  the f a i lur e . 

COMPLETE MEMORY PAS SES:  Numbe r of t ime s the pro gram suc ce s s fu lly re l o ca ted 
th rou gh the  en t ir e  s y s tem RAM. 

The " b l i p "  po s i t i o n  r e pr e s en t s  the p r o grams l a t e s t  s u cce s s fu l  l o ad l ocat i on . 
I t  a l s o  re fec t s  the amoun t o f  RAM in the s y s t em c or r e s ponding t o  how far it 
trave l s  t o  the r i gh t . 

The ha sh ma rks on the  graph d e f in e  the be gi nn i n g  o f  a new s ec t i on o f  RAM 
( 4K ,  1 6K ,  e t c . ) .  

DMT 
1 : 4  

4200 

00000 

4¥-) 16K --) 32K --) 48K --) 

.. PROGRAl1 LOCATION 11AP -t 
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TRANSFE RRING DMT TO D I SK  

Prepare the  OMT ( d i sk v e r s ion ) tape and  u s e  the Mod e l I I I  TRSDOS " TAPE " 
comman d : 

Boo t TRSDOS and t y p e : 
TAPE ( S =T , D=D )  < ENTER> 

The program wi l l  p r omp t :  
C as s ?  
Res pond wi th " L " . 

When t he p r ogram i s  c omp le t e d , DMT/ CMD wi l l  be  l i s te d  in t h e  d r iv e  d i r e c t o ry.  

I f  OMT is  p r o v i d e d  on d i sk e t t e , u s e the "TAPE " c ommand t o  mak e  t ape c o p ie s . 

Boo t  TRSDOS and t yp e : 
TAPE ( S =O , D=T ) <ENTER> 

1 : 5  
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TECHNI C IAN SERIE S  

ISOLAT ING BAD RAM WITH DMT 

DIAGNOSTIC  

In t ypica l app l ications , a s y s t em wi th a s u s pec t e d  memor y  p r ob l em shou ld f i rs t  
be checked us ing a conven t iona l type memory te s t .  The advan t a g e  t o  u s ing the 
conven t i ona l  t ype t e s t is tha t  the  actual fau l t y  compone n t  w il l  be l i s te d  upon 
d e t ect in g  a f a i lure . The d i s advan tage  t o  conven t iona l memory  t e s t s  i s  that 
the y  o ft en f a i l to  f ind certa in t ypes of  memor y  f ault s ,  i . e . , a uni t that w i l l  
no t p r oper l y  execu t e  p r o g rams may p a s s the  memory t e s t ! DMT i s  h i gh ly 
s ucce s s fu l  in  f inding the  cau s e o f  f a i lure in  thi s  s i tu a t ion . 

To i s o la t e  the de fect iv e  componen t ( s ) , run �MT . When a f a i lur e i s  d e t ect ed , 
the C ur r e n t  Block Addre s s  wi l l  con t a i n  the  addre s s o f  t h e  2 5 6  by t e  area that 
caus e d  the f a i lure . 

1 .  Us ing  th e memory map ,  d e t ermine which o f  t h e  f a i lur e o c cur red 
in . 

2 .  Remove one-ha l f  o f  t h e  RAM ' s  in the  bank , s ub s t itu t e  good 
RAM's in the i r  p l ace . 

3 .  Run DMT again . 

A .  I f  no  f a i lur e  occur s ,  then the  fau l t y  in 
the r emove d  RAM ' s .  Rein s t a l l the  s u s pect RAM ' s  
one o r  two at t ime and r e - run DMT. unt i l  
ins t a l lat ion o f  one c a u s e s  a f a i lure . 
wi l l  b e  the d e fect ive 

B .  I f  fai lure occ ur s , then the f au lt y  RAM(s ) 
o f  the  r ema i n ing o rig ina l RAM ' s  in  the  uni t . 
Exch ange the s e  one o r  t wo a t  a t ime 
known good RAM ' s ,  and r e - run DMT . Rep e a t  unt i l  
exch ange o f  one o r  more d e fect ive a l lows t h e  
te s t  t o  run p roper l y . 

U s e  o f  th i s  me thod w i l l  a l low f a s t d i agno s i s  o f  f au l t y  c omponen t s . 

NOTE : Occa s iona l ly ,  when a f a i lur e o ccur s bounda r y  o f  t wo s e t s  o f  
RAM ' s ,  DMT may indi ca t e  the  f a i lure  t o  i n  t h e  l ower bank , 
i t  is  in  the h ighe r  bank . w i t h  good s e t  o f  
wi l l  aid in i s o la t ing the  

SOFTWARE 
-----------TAS-80 ® -----------

a 

RAM's 

RAM 
RAM. 

bank RAM's 

and known 

RAM is 

Repeat 
This 

is one 

RAM's 

at the 
be 

with 

RAM 

Exchanging banks a 
bank with the failure. 

when 
RAM 
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TE CHNICAL D E SCRIPTION 

DMT consis t s  o f  th r e e  modu l e s : 

Ini t ia l iz a t ion : Upon l oad i n g  and exe cut ion the stack i s  d e f in e d  and f ixe d RAM 
s ub r out in e s  and scrat ch p ad s  a r e  t rans fe r red t o  400 0 -40A8 . The s c r e en format i s  
pr in t e d , and then the  r e l o ca t ab l e  modu le i s  t r ans ferred  t o  4 1 00 .  The 
ini t ia l iz a t ion modu le then jumps 4l0�. Upon exe c u t ion , the in i t i al iza t ion 
rou t ine  i s  wi p e d  out . 

Fixed Ram (4000 -40A8 ) : Con t a i n s  the fo l lowing r ou t ine s -
RS T 1 0  vec t o r  f o r  p r in t e r r o r  
E r r o r  pr in t in g ,  ke ybo ard s can 
Hex to AS C I I  c onve r sion 
Get P C  
S c r a t ch RAM 
40A9-40 FF i s  r e s erved f o r  s t ack u s a g e . 

Re l o c a t ab le Modu l e : A 2 5 6  by t e  rout ine t h a t  reloca t e s  i t s e lf throu gh a l l 
ava i l ab l e  RAM, e x c e p t  the f ixed a r e a . 

The o r y  o f  O p e r a t ion 

On c e  ini t ia l i z e d , the Reloca t ab le Modu l e  b e g i n s  a t  4 1 00 .  mod u l e  l o ad s  
Res t ar t  10 i n s t ru c t ion (0D7H) in a l l memor y  above i t s  end ( 256 by t e s ) .  The 
mod u l e  then r e l o c a t e s  i t s e l f  up  2 5 6  by t e s , j ump s  to i t s  new l o ca t i on , and 
load s RST1 0  i n s t ru c t ions  i n  i t s  previ ous  l o ca t ion . Wi t h  e a ch j ump , the RM 
ch e c k s  t o  s e e  if i t  h a s  r e a ched t o p  o f  s y s t em memor y  o r  i f  i t  i s  in lowe s t 
memor y , and t ak e s  the  proper  c ou r s e  o f  a c t ion i f  e i th e r  i s  t rue . Wi th each 
move the RM p r in t s  the add res s of the  b e g inning o f  the  nex t memory b l o ck i t  
wi l l  a t t emp t t o  r e l o c a t e  i n t o . 

1 : 9 
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A fau l t  is  t o  i t s  next l oc a t ion and the  
c ode bee n  a l te r ed t o  Th i s  wi l l  cau s e the RM t o  

exec ute imp rope r ly,  and i n  mos t  cases, i t  wi l l  end u p  a t o  an 
addr e s s  out s ide the module's modu l e  had previ ously loaded 
re s t ar t  10 vec t o r s  i n  all out s ide i ts e lf, i t  wi l l  jump t o  the RST10 
vec t or, whi ch was i n i t i al ized t o  p oin t t o  pr int e r ror r outin e . The e r ror 
me s sage wi l l  be pr inted, and the b l o ck whe re e r ro r  occured wi l l  
be mai n tained on t h e  sc r e en fo r ana ly s i s .  

DMT will de t e c t  i l l us ive failure s  that c onvent iona l memory t e s t s  
over look due t o  fact that an actua l progr am execut ing at s pe ed 
( u s i n g  LDI R  inst ru c tion ) ,  rather and che c k i ng 
cont ents. I t  i s  prone t o  that drop s bits, since af t e r  
each b l o c k  t r ansfer is exec uted, t he r e  is  a p rogrammed de lay before the new 
b l o c k  c ode i s  exe c u t ed . 

- VS. RAM BANK 

4000-4FFF 4K ( 4K I 
(4K I II ,  U-7-U14) 

40011-7FFF 16K bank, (Model I CPU) 
"16K Sys tem" III U7-UI4) 

80110-BFFF 2nd 16K bank (Mod e l lEI, Z9-Z16) 
"32K Sys tem" (Mode l I I I , U25-U32) 

c000-FFFF 3rd 1 6K ( Mode l lEI, Zl-Z8) 
48K Sys tem" ( Model III , U43-U50) 
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TECHN I CIAN SE RIE S DIAGNOSTIC SOFTWARE 

MODEL I II MEMORY TE S T  - BURN IN/ CMD 

Gen e r a l Desc r ip t ion 

The Mod e l I I I  Memo ry T e s t i s  ava i lab l e i n  t h r e e  ve r s i on s  t o  a l low e f f ic i en t  
t e s t in g  o f  t h e  var i ou s  con f i gur a t ions o f  the  Mod e l I I I  C omput e r . Th i s  a l lows 
the t echnic i an maximum f lex ib i l i t y  in  t e s t in g  ROM ,  and V i d e o  Memo r y . 

1 .  BURN INL / CMD 

2 .  BURNOO S / CM D  

3 .  BU RNINH/CM D  

Featur e s  

for c a s s e t te t ape  l o ad in g  

fo r Di s k  S y s t em Memo r y  Tes t s  

for t e s t in g  l ow memo r y  
( re q ui r e s  48K RAM) 

Te s t  Dynamic Ram , V i d e o  Ram , and Rom in  the  Mod e l I I I  Comput e r . 

Te s t s  da t a  r e ten t i on und e r  wai t  s t a t e s  ( re f r e s h  s u s pende d ) by u t il iz i n g  wa i t  
s t a t e s  and the "wa i t imou t " c i rc u i t o n  the  FOe ( in d i sk  onl y ) .  

Advan t ages 

A l l ows the  t ech n ic i an t o  ver i fy a l l  memo r y  i n  the  Mod e l I I I  c omput e r . Shows 
a "day : hour : minut e : s econd " forma t  on the s c r e en to a i d  in i d e n t ifying t ime 
re l a t e d  prob l ems . Check s and d i s p lays  c h e ck s ums on  e ach p a s s o f  the  
t e s t .  Check s dynam ic and  v ideo  by a r andom pat te rn me thod . 
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TE CHN I C IAN SER I E S  
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DIAGNOS T I C  S OFTWARE 

LOADIN G ,  EXE CUT ING BURNIN TE S T  

BURN IN /CMD : 

« <  VE RS ION WIL L  NOT RUN OR LOAD W ITH TRSDO S ! !  ») 

Th i s  ver s i o n  i s  s uppl i e d  on d i ske t t e . IT I S  NECES SARY TO T RAN SFER TH I S  VER S ION 
TO TAPE BE FORE USING ! U s e  the TRSDOS " TAPE " c ommand t o  t r an s fer t o  c a s s e t t e : 

Conne c t  the cas s e t t e  r e c order  t o  Mod e l  I I I  and s e t  i t  t o  the RECORD mod e wi th a 
b lank ca s s e t t e i n s t a l l e d . Mak e s u r e  the ca s s e t te i s  advanc e d  pa s t  the l eade r . 

In TRSOOS c ommand mode t ype  "TAPE ( S=D , D=T ) < EN TE R) " .  

TR S DO S  wi l l  prompt " CA SS ? " .  
"H"  fo r 1500  

TRSDOS w i l l  pr om p t  "DE V I CE = DEV I CE TO TAPE - F ILESPEC ? " 
Rep ly  "BURN INL /CMD <EN TE R) " 

"PRE S S  ANY KEY WHEN READY " wi l l  be d i s p l ayed . D o  s o , and t ape ver s i on wi l l  be 
wr i t t en . 

To  l oad and exe c u t e  the t ape v e r s i on , en t e r  BAS I C  ( non-di sk ) , pr epare c a s se t t e , 
and t yp e : 
" SY S TEM <ENT E R) "  

At the  "* ? "  promp t r e p l y  " BURNINL <ENTE R)" 
At p r o gr am wi l l  n ow l oad f r om c a s s e t t e . 

At the  "* ? "  promp t  r e p l y  "I <ENTE R) " t o  execut e  p r o gram .  

BURN I NHICMD , BURNDOS/CMD : 

In T RSDOS c ommand mod e  t ype : 

"BURN INH/ CMD <ENTER) " t o  ex e c u t e  BURNI NH 
"BURN DO S / CMD <ENTER) " to exe c u t e  BURNOO S  
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TECHN I C IAN S E R I E S  

DE SCRIPTION O F  TE S T  

The p r ograms i n i tia l ly p r omp t s  for Sys tem Memo ry  S i z e : 
( 1 ) = 1 6 K  ( 2 ) = 3 2 K  (3)=48K. 

DIAGNOSTIC  SO FTWARE 

Type 1 to t e s t  a 1 6K machine , 2 for a 3 2K ma chine , and 3 f o r  a 48K ma ch ine . 

ROM TE ST : 

Upon enter ing the Memor y  S iz e , the p r o gram be g i n s  wi t h  a ROM checksum tes t 
( ac cumu la t e s  an ad d i t iv e  t o t a l  o f  ROM da t a  byt e s ) .  The ROM checks um i s  
d i s p l ayed on the  t o p  line o f  the  v i deo d i s p lay  i n  the fo l lowing manne r : 

ROM A ROM B ROM C 

BBC4 DA75 40 7 C  2EF8 

The f i r s t  two 4 d i g i t  hexade cima l numbe r s  
the checksum o f  t h e  f i rs t A ( u104) . 
repre sen t s  t h e  check sum o f  ROM B (u1 05 ) .  
r e pre s en t s  ROM C (u106 ) .  

f r om the l e f t  ( B BC4 DA 75 )  r e pr e s ent 
Th e  nex t 4 d i g i t h ex numb e r  

Cur rent  Va l id ROM Che cksums 
ROM A 
ROM B 

C e a r ly  mfg . no  80 0403 1 6  
no p r o d ucti o n  RE V  
mfg .  n o . 8040316 B 
mfg . no . REV C 
Network I I I 
Network I I I  

Th e  next 4 d i g i t  h ex number 

BBC4 DA 75 
40 7 C  
2B9 1  
278A 
2EF8 
2 F84 
2 7 6 4  
2 7 6A 

**** NOTE **** 

ROMS wi th s low ac ce s s  t ime s may no t be  found fau l t y  by t h i s  me thod o f  t e s t in g .  

-----------TAS·BO ® -----------
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SE RIES  DIAGNOSTIC 

memory t e s t  i s  a c c omp l i s h e d  

a random genera t e d . numb e r  i s  u s ed a s  a s t ar t in g  p o in t 
fo r t e s t in g . The memor y  und e r  t e s t  i s  w i th an i n c r ement ing p a t t e rn f r om 
th i s  r andom s t ar t in g  po in t . Aft e r  the is f i l l e d  wi th t h i s  t e s t  p a t t e rn ,  
the p r ogram c omp ar e s  memory l o ca t i on i f  t h e  da t a  wri t ten t o  that  
loca t ion is  s t i l l  s t ored  t h er e . 

The r andom numb e r  i s  then r o t at e d  l e f t  once  and the memor y  f i l le d  and c ompared  
aga i n . Th i s  ro t a t ion t ak e s  p l a c e  e i gh t  t ime s and then anothe r r andom s t ar t in g  
numbe r generat e d . 

When e r ror i s  found , the v ideo s c reen w i l l  show the  l oc a t ion o f  
the f aulty IC ( H i gh s id e  and l ow s id e ) and by IC loca t ion 
on t h e  log i c  bo ard  (Le . 

I f  a f au l t  i s  foun d  in v i d e o  t h e  fau l t  me s sage  ma y a p pe a r  altered  a s  a 
fun c t i on o f  the f a i lure . I n  this c a s e  the AS C I I  c o d e  y ou s e e  wi th the 
c o r r e c t c ode t o  d e t ermine wh i ch b i t s  are inc o r re c t .  

BURNINL/CMD 

r e s id e s  f r om 4 300 t o  4 B33H . Th i s  v e r s i on i s  in c omp a t ib l e w i th 
can on l y  be l o ad e d  and exe c u t e d  from t ape . Th i s  v e r s ion d o e s  n o t  

te s t  t h e  memor y  f o r  da t a  re tent ion wi th WA IT s t at e s  a s  the  o t h e r  v e r s ions do , 
s in c e  tha t f e ature r e q ui r e s  an FDC t o  b e  p re s en t  in the  mach ine . 

BURNDO S /CMD 

The  "BURNDO S / CMD" pr o g r am r e s id e s  from 5 200H t o  5A3 3H .  If  l ow memor y  (4000H t o  
5A33H ) i s  g o od then the  p r o g ram c an b e  l o ad e d  f r om d i sk t o  a fau l t y  RAM in 
h i gh memor y . t e s t  i s  ba s i c a l ly the a s  "BURN I NL / CMD" ex c ep t  that the 
pro g r am wil l t e s t the  2 m i ll i s e c ond dynami c r e f r e s h  s pe c i f i ca t i on by us ing 
the "wa i t imou t " ring count e r  on the FDC boar d .  Th i s  is  a c c om p lished by 
s e l e c t in g  the mo t o r  on t o  gene r a t e  two I m i l l isec ond d e lays thus f o r c ing 
the  CPU i n t o  a 2 m i l lis e cond wai t s  t a t e . The d r iv e  mo t ors w i l l  run for  the  
fi r s t  s ix o f  each hour the  test is  run .  

BURN INH/CMD 

Th i s  program a l lows t e s t in g  o f  l ow memo r y  as i t  r e s id e s  from F8 2AH to  F FFFH . 
Th i s r eq u i r e s  tha t  the c omput e r  t o  be  tes ted c on t a i n  48K o f  memor y . The 
pro gram i s  ba s i c a l l y  i d en t i c a l to  "BURNI NL/CMD" ex c e p t  that  i t  i s  loca t e d  in 
h i gh memory . I f  t h e  mach ine  to b e  t e s t ed doe s  no t c on t a in 48K o f  RAM then 
the t e chni c i an mus t ins t a l l "known good " i n  o r de r  t o  exe c ut e th i s  p r o gram .  

BURNIN 
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TE CHN I C IAN SERIES  
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DI AGNOST I C  SOFTWARE 

Troub l e s h oo t in g  H in t s: 

Di f f i cu l t  t o  loca t e  or  h e a t  r e l a t ed prob l ems may t ak e  s evera l pa s s e s . To he l p  
de t e c t  he a t  r e l a t e d  prob l ems , h o t  o r  c o ld a i r  may b e  a p p l i e d  d ur ing t h e  t e s t s . 

I t  ma y req u i r e  s eve r a l  hour s t o  l o c a t e  a fau l t  a f fe c t in g  onl y one memo ry bi t .  

A b i nary s eq uenc e wi l l  t e s t  RAMS in the " low b i t " po s i t ions  more than in the 
"hi gh b i t " po s i t ions . Due t o t h i s  prope r t y , it ma y be  advan t ageou s t o  
exch ange the in the "hi gh s id e "  pos i t ions ( 04-07 ) wi t h  t ho s e  in the  " lo w  
s id e " pos i t i ons ( 00-03 ) ,  i f  a memo ry  p r ob l em  i s  s u s pe c t e d  but  n o t  found i n  a 
re a s onab l e  p e r iod  o f  t ime . 

Rand om fau l t y  b i t s  o r mU l t i p l e  ch i p  f a i lur e s  ma y an indi c a t ion that  the 
dec o d e r s , mu ltip l exe r s , or  b u f fer s a r e  caus ing p r ob l ems . 

The RAM ban k s  should be  v i s ual ly examine d  t o  d e t erm ine that  a l l p �n s a l l 
ch i p s  are in p l ace  and tha t  the memory j umpe r s  a r e  in t h e  c or re c t p o s i t ions . 
A ch e c k  o f  +5 , +1 2 ,  and -5 vo l t  power s h ou l d  a l s o  be mad e  a t  tha t t ime .  

NOTE: w i th improper  vo l t ag e s  a pp l i e d  ( i . e . , - t h e  f iv e  vo lt p �n no t 
ins e r ted  co r r ec t ly )  have b e en known t o  pa s s  t h i s  t e s t .  

No one  memor y  t e s t i s  t o t a l ly c onc l us ive ; the r e for e , us e a l l  the memory  t e s t s  
ava i lab l e  i n  d i f f i c u l t  s i tu a t ions . 
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DIAGNOSTIC  SOFTWARE 

MEM6 

Gen era l Des c r i p t ion 

The MEM6 memory  d i agno s t ic p r o gram p r ov i d e s  the c ompu t e r  t e ch n i c i an wi th a 
me thod o f  c h e cking  a l l  a r e a s  o f  Mod e l I I I  memor y: RAM ,  ROM and V i d e o  RAM . 

Fea tures  

Thr e e  d i f ferent  a lgo r i thms f o r  t e s t in g , inc l uding : 
Quick  T e s t 
Pus h - Pop Tes t 
Comp l e t e Te s t  

ROM t e s t in g  b y  check s um  
Video RAM t e s t in g  i n c l ud e s  d i s p l a y  o f  a l l charac ter  and graph i c s  s e t . 
Menu d r iven . 
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LOADI N G  AND EXE CUT ING MEM6 

D i s k  s y s t ems : 

DIAGNO S T I C  S OFTWARE 

Di s k  v e r s i on : Boo t TRSDO S , i n s e r t  the d i s k  c on t a in in g  MEM6 / CMD and t ype : 
MEM6 < ENTE R) 

Tap e v er s i on :  F ir s t , t r an s fer MEM6 to d i s k , as d e s c r ib e d l a t e r . The n , l oad 
and execut e the d i s k  ver s ion . 

NOTE : The t a pe ver s ion wi l l  NOT l o ad d i r ec t ly i n t o  RAM unde r  e i ther  D i sk 
Bas i c  " S ys t em "  or the Tape ut i l i t y  due t o  memory us age  c o n f l i c t s . 

Cas s e t te s y s tems : 

App l y  powe r . The s y s tem wi l l  p r omp t : Ca s s ?  
Res pond wi th "H"  

The c omp u t e r  wi l l  then  p r omp t : Memor y  S iz e ?  
P re s s  <ENTER> 

Upon r e c e iving  the "READY "  me s sa g e , t yp e : SYS TEM <EN TE R> 

The c omput e r  wi l l  p r omp t : *? 

Ready c a s s e t t e , t h en t yp e : MEM6 <ENTE R> 

When t h e  c a s s e t te h a s  f in i s h e d  l o ad in g , t h e  s y s t ems p r omp t  wi l l  r e turn . Type 
a s l a sh and then p r e s s <ENTE R> 

You a r e  now r e ady  t o  choo s e  the d e s i r e d  t e s t . 
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DIAGNOST I C  

TE ST  DESCRIPT ION S  

TEST 

The ROM t e s t  is  per formed by the  c omput e r  ad d i n g  up the  h ex ad e c ima l va lue o f  
a ll the by t e s  i n  e ach ROM. The t o t a l  f o r  e a ch ROM i s  then d i s p l ayed on the 
s c r e en , a l ong w i th what the t o t a l  s hou l d  be . I f  t h e  checksums ma t ch , the  ROM 
i s  a s s umed t o  be  good . Th i s  a s s ump t i on i s  r e as onab l e  b e c au s e  i t  wou ld 
o f fs e t t in g  e r ro r s  e q ua l amp l i tude t o  ind i c a t e  t h e  c o r re c t  checksum f a l s e l y  
and t h e  o d d s  a ga in s t tha t occur rence a r e  t r emendous . 

s pe c i a l  c aus e tha t ex i s t s i s  t h e  fac t that  the ad dre s s es for  ROM C in c l ud e  
the pr in t e r  s ta t u s  por t . Th i s  wou ld  norma l ly caus e the checksum t o  var y 
acc o r ding  t o  whe th e r  o r  no t a p r in te r  wa s c onne c t e d ; o n l ine , busy , out  o f  
paper , o r  wh a t ev e r . In o r d e r  t o  c ompen s a t e  fo r t h i s , a ft e r  the c omput a t i on 
o f  the  checksum f o r  ROM C ,  the  va l ue s  o f  t h e  b y t e s  a t  3 7 E8H and 37E9H a r e  
subt rac t e d  from t h e  t o t a l . Thus  the s t a t u s  can  o n l y  a f fe c t the  i f  
i t  changes a t  exa c t ly the  r igh t  moment  i n  the  p r o gr am ,  wh i c h  i s  d i f f i c u l t  t o  
do . 

To exec u t e  the ROM t e s t , s imp l y  t ype "0 " when the p r o gram p r omp t s  you f o r  the 
de s ir e d  t e s t .  

RAM 

When the ma i n  menu p r omp t s  "Wh i ch T e s t ? "  t y p i n g  an "A" wi l l  caus e the  program 
to en t e r  the  t e s t mod e . The o p e r a t o r  w i l l  then be p r omp t e d  for wh i ch one 
of  the RAM t e s t s  d e s i r e d . 

Quic k  T e s t ( "Q " ) 

The Quic k  T e s t s hou l d  be  run f i r s t , a s  i t  wi l l  d e t e c t any "ha r d  s t ruck"  b i t s . 
The t e s t  f i r s t c omput e s  the  end o f  memory and then i n s u r e s  that  each by t e  
loca t i on i n  the  ava i lab l e  r ange can b e  c l eared  ( s e t  t o  � 0 ) and s e t  t o  F F .  Th i s  
i s  indeed  q u i c k  and w i l l  c er t a in l y  p o i n t  out  obvi ou s h a r d  e r ro r s  s u ch a s  t ho s e  
caus e d  b y  m i s s in g  a p in wh i le p l ugging  the  Ram c h i p  i n t o  the  s o cke t . 
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Comp l e t e  T e s t ( "C " )  

The Comp l e t e Tes t i s  s im i l a r  t o the  Qui c k  T e s t in t h a t  a l l memo ry  l o ca t ions 
are t e s t e d  for  the ab i l i t y  to s t o r e  and r e t a in a s pe c i f i c  var i ab l e .  I t  
di f fe r s  f r om the Qui c k  T e s t i n  t h a t  e a ch l o c a t ion i s  t e s t e d  for  the ab i l i t y  
t o  s t or e  e a ch o f  t h e  2 5 6  po s s ib l e b y t e s  wi th ad j ac e n t  l o ca t ions c on t a in in g  
di f ferent by t e s . Con s eq ue n t l y t h i s  t e s t  t ak e s  q u i t e  b i t mo r e  t ime t o  
exe c ut e  than t h e  Qu i c k  T e s t .  

Pus h-Pop Tes t ( l ip" ) 

Pus h - Pop Tes t d i f fe r s  f r om t h e  o the r t wo t e s t s  i n  tha t i t  ha s no  
logi ca l end . I t  i s  t he r e fo r e  us e fu l  a s  a l ong- t e rm  t e s t  t o  l o ca t e  

o r  o the rwi s e  h a r d  t o  l o c a te memor y  p r ob l ems . Th i s  t e s t  us e s  the 
s t ack t o  a p o p  t h e  va r i ab l e  t o  
s e e  i f  r e t a in e d  t h e  c o r rec t va lue . 

VIDEO ( "V" ) 

a me thod o f  n o t  o n l y  checking t h e  vi d e o  but d i s p laying a l l 
the charac t e r s  ava i l ab le on  t h e  Mod e l I I I .  v i d eo l oca t ion i s  t e s ted  
fo r t o s t o r e  e a ch o f  the  po s s ib le da t a  c omb ina t ions i t s  

char a c t e r  r e pre s en t a t i o n  d i s p laye d on the s c reen . The da t a  1 S  
sh i f t e d  the  ad dres se s  r a th e r r apid l y . To  s t op 
d i s p lay  at any po in t the "H " key . For d e t a i led  des c r i p t ion o f  
th i s  o th e r  i n forma t ion , s e e  the s e c t ion en t i t l e d  "Keyboard  In terac t ion" . 

Shou ld MEM6 de t e c t a v i d e o  e r ro r  wh i le in  t h e  VIDTEST mod e , i t  wi l l  
imme d i a t e l y  r e p o r t  the ch i p  i t  f inds t o  b e  bad , and then exe c ut i on . Th i s  
is d i f fe r e n t  from the  r e gu la r  t e s t , wh i c h  c on t inue s exe cut ion and r e po r t s  
add i t iona l e r ro r s  encoun t e r ed . Th e  r e a s on f o r  t h i s  i s  due t o  the 
a l go r ithm t o  r e por t the v i d e o  e r r o r . The r e fo r e , any t ime a v i d e o  ch i p  
i s  r e po r t e d  t o  b e  b a d , tha t ch i p  s hou ld be r e p l a c e d  a n d  t h e  p r o gram run 
aga in . S in c e  the r e  a r e  on l y  two v i d eo c h i p s , t h i s  w i l l  not  be a 
con suming v en tu r e . One f ina l n o t e , i t  s hou l d  be s t re s s ed that  i f  the 

i s  bad , the tha t i t  reports  bad a wr ong numbe r or 
let t e r  o r  cha r ac te r , i f  the video  bad in t h e  the 
numb e r o f  the bad c h i p  i s  to b e  d i s p laye d . 
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TECHNI C IAN SE R I E S  DIAGNOST I C  S OFTWARE 

ERRO R  REPORT ING -- ALL TESTS 

i s  d e s i gned t o  r e p o r t  any c h i p  i t  d e t e rmines  t o  be d e f e c t iv e  by row 
numbe r and " V "  numbe r .  Not e  that if  many c h i p s  a r e  r e p o r t e d  t o  be bad 
and re p l a c i n g  them doe s  no t c o r re c t the p r ob lem , then the  a c tu a l d e fe c t  c ou ld 
be a memory  r e l a t e d  c omponent s u ch as  an addre s s  bu f fe r , a da t a  buf fer , o r a 
mu l t i p l ex e r .  I t  i s  a l s o  imp o r t an t  t o  no t e  tha t memor y  o c cup i e d  by the  
pro g ram i t s e l f  is  not  t e s t e d . In c a s e  o f  bad memory i n  the l o ca t ion the  
program wou ld no t l oad or  exe c u t e correc t ly .  In the  o f  s y s t em 
wi th p rob lem i n  t h i s  a r e a , one m i gh t  n o t  be  ab l e  t o  bo o t . I f  t r oub l e  i s  
sus p ec te d  in th i s  a r e a , th e b e s t  proc edur e wou ld  be t o  put  known good i n  
t h e  f i r s t 1 6K ( upper  s ocke t s ) and move the s u s pe c t  c h i p s  t o  an other  loca t ion 
fo r t e s t in g . 

A l l  RAM t e s t s  exc e p t  t h e  Push - Po p  T e s t wi l l  r e po r t the i r  c omp l e t ion . I f  
c omp l e t i on i s  re po r t ed w i thou t any r e po r t e d  f a i lur e s  then t h e  i s  
to  be g o od . 
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DIAGNOSTIC S OFTWARE 

KEYBOARD CONTRO L 

The operat o r  h a s  a l imi t e d  amou n t  o f  in t e rven t i on dur ing  program exe c ut i on o f  
MEM6 . The r e  are two d i f ferent  t ime s when the  o pe r a t o r  can i n t e rvene : wh i l e 
in t h e  ma in menu and dur ing a c tua l exe c ut ion o f  one o f  t h e  mo d u l e s . I t 
shou ld  be  n o t e d  th a t  dur ing the a c tua l exe c ut ion o f  t h e  mod u l e , the  k e ybo ard  
is  on l y  po l l ed  imme di a t e l y  fo l l owing the  pr in t ing of  a char a c t e r  on the  
s c r e en . The r e fore , dur i n g  exe c u t ion o f  a mod u l e , a k e y  mus t be  h e l d  down 
un t i l  the  n ex t  charac t er i s  pr in te d . 

MAI N  MENU 

I n  addi t ion t o  the c ommand s  ( "0 " ,  "A" , and "V " ) wh i c h  are ava i lab l e  wh i l e in 
the ma in menu , t h e r e  is an " x "  c ommand .  Ent e r in g  an "X " fr om the  ma in menu 
wi l l  caus e the s y s t em to reboot i f  i t  i s  a d i sk s y s t em ,  or t o  go ba ck to the 
"Cas s ? "  pr omp t i f  it  is  a c a s s e t te  s y s t em .  I n  other wo r d s , t h e  "X" c ommand 1 8  
the s ame a s  p r e s s in g  the r e s e t  b u t ton , exc e p t  that  there  i s  n o  danger o f  
lo s i n g  r e f r e s h  a s  t h e r e  i s  wi th p r e s s in g  the r e s e t  but t on . 

MODULE I NTERVENT ION 

The fo l lowin g  keys wi l l  be  e f fe c t iv e  dur ing mod u l e  exe c ut ion , s u b j e c t to the 
re s t r i c t ions men t ioned above i n  the s e c t ion en t i t l e d  KE YBO RAD C ONTRO L .  

"H " - Ha l t s  t h e  exec ut i on o f  the  modu l e  and wa i t s  fo r e n t r y  o f  o n e  o f  t he 
fo l lowing c omman d s : 

" C "  - Con t i nue s execut i o n  o f  the  modu l e . To b e  us e d  onl y  a f t e r  the "H" 
c ommand . 

"E " - Ex i t s  the mod u l e  and r e turns  t o  the  mai n  menu . Va l id any t ime .  
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TE CHN I C IAN S E R I E S  

TRAN S FE RRING MEM6 TO DI SK 

Pre pare the MEM6 t a p e  and u s e  the TRSDO S  "Ta p e  c ommand : 

Boo t TRSDOS and type : TAPE ( S= T , O=O )  < EN TE R> 
The p r o gram wi l l  p r omp t :  Cas s ?  
Res p ond wi th "H" 

DIAGNOST I C  SOFTWARE 

When the p r o gram i s  c omp l e te d , MEM6/ CMO w i l l  be l i s t e d  1n the  d r ive d i rec t o ry . 
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TABLE OF CONTE NTS 

Gen e ra l  De s c r ip t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 

Da t a  Term ina l 1 Ope rat ion . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . .  3 
Se t t in g  Up The Mod e l  1 1 1  . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . • . . • . • . . . . . . .  5 

Mod e l I I I  Load i n g  and Exe c ut ing  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  5 
DT ! D i s p l ay Forma t • . • . . . . . . . . . . . . • . . . . . . . . . . . • . • . . • • . . • . . • . . • •  6 
Mod e l I I I / DT l  Menu D i s p lay  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7 

DT l DrAG Mod u le De s c r  i p t  ion . • . . . • . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . .  9 

DT l  Memory Map De c o d i ng • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  1 1  

APPENDIX A 
DT I S e t  Up Par ame t e r s  . . . . . . • • . • . • . . . . . . . . • . . . • . . . . . . . . . . . . . . .  1 3  

APPENDIX B 
Mod e l  I I I  S e t c om He l p  . . . • . . . . . . . . . . • . • . . • . . . . . . . . • . . . . . . . • . • .  1 5  

APPENDIX C 
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® DIAGNOST I C  SOFTWARE 

DATA TERMINAL-l TE S T  

Gen e r a l  d e s c r ip t ion 

The Da t a  Term ina l-l  Tes t p r o g rams ( DTl DI AG ' s )  ar e d e s igned t o  aid  in the  
det e c t ion o f  c e r t a i n  vi sua l -a t t r ibu t e  p r ob l ems , wh i ch may o th e rwi s e  b e c ome 
non-pe r c e p t ive t o  the u s e r . The da t a ,  be ing  s en t  t o  the DT-l vi a RS -2 3 2 C ,  
inpu t s  var ious  c o d e s  wh i ch c ommand the  805 1 ( CPU ) t o  e xe c ut e  d i s t inc t , 
int e rna l ly p r ogrammed s cheme s t h a t  c on t r o l many o f  t h e  v i s ib l e  and non-vi s ib l e 
d i s p la y  f e a t ur e s  o f  the t e rm ina l .  S in c e  DTl DIAG i s  exe c ut e d  by  a h o s t c omput e r  
and a l l  p r o g r am en t r i e s  a r e  made o n  the  DT- l , t h e  p r o gram i s  a c tua l ly t e s t in g  
the r e c e iv e  c i r c u i t ry o f  t h e  DT-l ,  a l ong wi th out put da t a  f r om t h e  t e rm i na l .  
I f  the  DT-l  t r an smi t s  and r e c e iv e s  proper ly , the  program s h ou ld  exe c u t e  
e f fe c t ive ly . 

Fea tur e s  

Se l f-pr omp t in g  u s e r  o r ien t e d  s o f twar e  
Se l e c t ab le execut i on s p eed ( Baud = 7 5  th ru 1 9 20 0 ) 
Fas t memory  f au lt d e t e c t ion 
Al l ows the v i d e o  memory t o  b e  t e s t e d  
A l l ows inte rna l ( CP U )  program memo r y  t o  b e  t e s t e d  
Provi de s  a p o s i t iv e  a f fi rma t ion o f  p r op e r l y  fun c t i on i n g  v i d e o  c i r c u i t ry 
Fas t a c ce s s  t o  S e l f -Tes t * ( s p e c i a l  DT-l t r a c e  f e a t ur e ) 

DT-l  
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® DIAGNOSTI C  S OFTWARE 

DATA TERMINAL-1 OPE RAT ION 

F ir s t , ins ure that you h ave the proper  cab l e  i n t e r fac ing  the  DT-1 and the 
Mod e l  I I I .  A N u l l  Mod em a da p t e r  ( 26-1 4 9 6 ) mus t be us e d  a l ong  wi th the 
( 26 - 1 40 8 ) ,  o r  s imi lar RS 2 3 2  cab l e .  Connec t  one to the Mode l I I I ,  RS 2 3 2  
( DB25 ) on t h e  bo t t om s id e  o f  t h e  Mod e l I I I ,  a n d  t h e  o ther  e n d  t o  t h e  N u l l 
Mod em Adap t e r . The o th e r  end o f  the  Nu l l  Mod em ada p t e r  s h ou ld  c onne c t  t o  the 
inne r -mo s t  DB25 (HOST ) c onne c t o r  o f  the  DT1 , bo t t om s id e .  

You s hou ld next v i e w  the ' SE T  UP ' c on f i gur a t i on o f  the  DT- 1 a s  shown in t h i s  
manua l ,  Appendix A .  T o  d o  th i s  t ype : 

<CTRL/ SH I FT/ENTE R> s imu l t an e ou s l y  on  the DT-1 

To c h ange any o f  the o p t ions , s imp ly  t ype  in a < 1 >  or a < 0 >  at the proper 
loca t ion a ft e r  moving the  c ur s or wi th the a r r ows on the  keypad . Onc e the 
' SE T  UP ' i s  in o rde r , as on  page  2 ,  t ype  < EN TE R> . 

The DT-1 w i l l  a s k  i f  you wan t t o  s t ore  pe rmanen t ly .  
Type < N >  

Now t y pe < SH I FT / BREAK> t o g e th e r . A Be l l  wi l l  s ound and a b l i nking-bl o ck 
cur s o r wi l l  a p pear a t  h ome p o s i t ion . The DT- 1  i n  now r e ady . I f  t r oub l e  s h ou l d  
ar i s e  wh i le p e r forming t h i s , r e fe r  t o  t h e  ' SE T  UP ' in s t ruc t ions o f  t h e  DT-1 
owne r s ' manua l .  

DT- 1  
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SE TT ING UP THE MODEL I I I  

Aft e r  b o o t ing in  T R S DO S  1 . 3 , t ype <DTHOST> on  the Mod e l  I I I .  Th i s  i s  a 
s pe c i a l  Hos t p r o g r am t o  a l low you a fas t e r  and e a s i e r  me thod o f  in t ia l iz i n g  
s er i a l  c ommun i c a t i on s  be twe e n  the  DT I a n d  the Mod e l I I I .  A f t e r  DTHOST ha s 
be'en l oaded i t  wi l l  p r omp t you wi th i t s  d e fau lt parame t e r s  a s  f o l l ows : 

BAUD = 9 600 , WORD = 8 ,  S TOP = 1 ,  PARITY = ODD ,  NO WA IT  MODE 

To c h ange any o f  the s e , t ype  a < SH I FT><DOWN ARROW> < S >  s imu l t an e ou s l y  on the  
Mod e l  I I I .  The c ur s or wi l l  move t o  h ome p o s i t i on .  Now t ype  a s  fo l lows : 

B=1 200 < EN TE R> 
o r  
S =2 <ENTE R> 

To c h ange baud r a t e . 

To c h ange t o  2 s top b i t s . 

A c omp l e te Mode l I I I HE LP i s  l i s t e d  in Appendi x  B .  The s ame h e lp  
l i s t in g  i s  a l s o  c o n t a ined wi th in the  DT l DIAG program and  is  a c ce s s ed by  
typ ing  a <98>  from the  Men u  p r omp t . 

*** NOTE *** The BREAK key  on the DT-l wi l l  t emp o r a r i ly p au s e the v i d e o  
o n  the  DT-l ; i t  wi l l  NOT b reak a TRSDO S  exe c ut i on , but  a 
< CTRL/ C >  wh en t yp e d  on the DT- l  wi l l  b r e ak TRS DO S  exe c ut i on .  

MODE L I I I  LOADING and EXE C UT ING DTl DIAG 

After  you ar e sure  th a t  BOTH the  DT l and the Mod e l  I I I  a r e  s e t  t o  the 
s ame RS 2 3 2  parame t e r s , t yp e : 

< BAS I C  DTl DIAG> <ENTE R> 

Do th i s  on t h e  DTl o r  the  M od e l  I I I . The r e  i s  no need  t o  e n t e r  any mo re da t a  
from t h e  Mod e l  I I I , s in c e  c ommun i c a t ions a r e  a l ready i n  pr o gr e s s .  

From th i s  po in t on ALL en t r i e s  t o  the progr am s h ou ld b e  on the DT-l t o  
ins u r e  p r o p e r  s e r i a l  da t a  t r an sm i s s i on from t h e  DT- l  t o  t h e  Hos t .  Be s u r e  the 
<CAPS LOCK> key  h a s  been d e p r e s s e d . 

The ONLY ex c e p t ion t o  th i s  i s  when chang ing  the M od e l I l l ' s R S 2 3 2  
the < s h i f t > < down a r row>< S >  mus t b e  t yped on the M od e l I I I .  

To c h ange the DT I pa r ame te r s , r e f e r  back t o  the S E T  mod e . 

4 : 5 

TECHNICIAN SERIES 
----------TRS-BO 

DIAGNOSTIC SOFTWARE 

SETCOM 

made 

parameters, 

UP 

----------ladaelllaeli----------
DT-1 



® 

DT-l 

DIAGNOST I C  

fo l l owing shou l d  be d i s p layed  on the  DT-l . I f  i t  i s  NOT then t ry l owe r in g  
the BAUD r a t e s  o f  bo th the Mod e l  I I I  a n d  the DT- I . Re f e r  t o  Mod e l I I I  ' Se t c om '  
ins t r u c t ions  and the  DT- I ' SE TUP ' in s t ru c t ions  in the  a p pendi c i e s  a t tache d . 

DATA TERMINAL I TE S T  

The t e s t  i s  s e l f-pr omp t in g  w i th menu f e ature s .  I t  wi l l  pr in t a d i s p l ay ,  then 
promp t the  Mod e  in  wh i ch i t  p r in te d  a l ong wi th the i r  in s tru c t ions . 

H i t  < EN TER> t o  c o n t inue ? 

Aft e r  t yp in g  < ENTE R> t h e  fo l lowi n g  menu wi l l  be d i s p l ayed in r e ve r s e v i d e o . 
I f  i s  NO rever s e  v i d e o  ( a  wh i t e  s c re en )  a p o s s ibl e p r ob l em ma y be pre s en t  
wi th E E PROM . I f  d i s p l ay h a s  doub l e  ASC I I charac t e r s , go b a c k  t o  
th e insure  that  the  F / H  ( fu l l  dup l ex ) i s  <0 > .  

DT- I 
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TE CHN I C IAN S E R I E S  
® 

DI AGNO S T I C  SOFTWARE 

MODEL I I I / DT I  MENU D I S P LAY 

= 9 60� WORD = 8 STOP = 1 PAR ITY = ODD NO WA IT MODE 

1 NO RMAL 2 IN VI S IBLE 
3 BLINK 4 INVI S IB LE 
5 RE VE RSE 6 INV BLI NK 
7 REV BLINK 8 INV B L I NK 
9 UNDE RLINE 1 0  INV UNDE RLINE 
1 1  BL I NK UNDERLINE 1 2  INV BLINK UNDE RLINE 
1 3  RE V  UNDE RLINE 1 4 INV REV UNDE RL INE 
1 5  REV BLINK UNDE RL INE 1 6  INV RE V BLINK UNDE RLINE 
1 7  1 / 2  INTE N S ITY TE ST  1 8  CUR SOR ON/ O F F  TOGGLE 
1 9  TURN ON DT1 ** MONI TO R  ** FEATURE 

7 7  RU N  COMPLETE TE S T  
9 8  MODEL I I I  SETCOM HE LP 
9 9  EX I T  DT1 TE S T ?  

S imp l y  en t e r  t h e  <II > o f  the  t e s t y o u  wi sh t o  pe r fo rm  a n d  DT1 DI AG w i l l  p r omp t 
you wi th any fur ther  ins t ru c t on s . 

( examp l e )  < 3 >  < ENTE R> 

** NOTE ** The p r omp t at the  bo t tom o f  the  s c r e en : 

' HI T  <ENTE R> t o  c h e c k  i f  BLINK v i d eo i s  OK ? '  

****************************************************** 
* ***THE S C REEN SHOULD IMME DIATE LY RETURN *** * 
* t o  a vi d e o  a f t e r  <ENTE R> * 
****************************************************** 

DT- 1  
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TECHNICIAN SERIES DIAGNOSTIC SOFTWARE 
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® 

MODULE DE SCRIPT ION 

< 1 > Wi l l  f i l l  s c r e en wi th the  wo r d  ' NO RMAL ' 
< 2 >  The cur s o r  wi l l  move a c ro s s  the  s c re en p r in t in g  

no n-vi s ib ly the wor d  ' INVI S IBLE ' . T o  insure  the 
v i d e o  suppr e s s i on ou t put o f  the  8 2 7 6  CRTC ( U 7 )  i s  
func t iona l , pe r fo rm  th i s  t e s t .  Aga in , h i t  <ENTE R> 
to c h e ck i f  ' INVI S I BLE ' wa s inde e d  p l a c e d  into  
the 2 1 1 4 ' s ( vi de o  RAMS ) .  

< 3 >  V i de o  shou ld  be  f i l l e d  wi th t h e  wo r d  ' BL I NK ' and 
a l s o  s h ou ld  be b l inki n g . Th i s  i s  caus e d  by the  
Gen e r a l Pur p o s e  out put of  U 7  t o  U 2  l a t ching do t 
in forma t i on o f  U 9 .  

<4> S ame as menu i t em 2 ,  but  a d i f fe rent  c ode  wa s i s sue d . 

DIAGNOST I C  

<5 > The wo r d  ' REVERSE ' r e p e a t e d  in B la ck -On-Wh i t e  i s  caus e d  
by U 1 �  a n d  U3 l o g i c , o r i g ina t e d  wh i t e  by U 7  a n d  the 
b la c k  pr in t ing caus e d  by BOW f r om U 1 2 .  

<6>  A p l a i n  wh i t e  v i deo s c reen . AS C I I wa s suppres s e d  by 
s igna l VSP o f  U 7  and i t s  a s s o c i a t e d  l o gi c . 

< 7 >  A wh i te s c reen wi th AS C I I b l inking on/ o f f .  
< 8 >  AS C I I  b lanked , wh i t e  s c re en . 
< 9> V i d e o  i s  norma l wi th UNDERLINE unde r l ined . 
< 1 � >  Und e r l ining pe r fo rme d  w i th s up p r e s s ed A S C I I .  
< 1 1 >  ASC I I wr i t ten  t o  norma l v i d e o  wi th unde r l inin g . 
< 1 2 >  Und er l ining i s  b l inking wi th n o  v i s ib le AS C I I .  
< 1 3 >  A wh i t e  s c r e en wi th AS C I I  an d unde r l in ing . 
< 1 4 >  A wh i t e  s c re en wi th N O  AS C I I  but wi th under l ine s . 
< 1 5 >  A wh i t e  s c re en wi th b o t h  ASC I I  and t h e  under l in e s  b l inki n g . 
< 1 6 >  A wh i t e  r a s t e r  wi th b l inking  unde r l in e s  b u t  n o  AS C I I ,  

un t i l  <ENTE R> i s  d e p re s s e d .  
< 1 7 >  Th i s  i s  a t e s t o f  chan ging t h e  amp l i tude the  v i d e o  s i gna l , 

ther e fo r e  a l lowing a grey/ wh i t e  o r a ·  d immed AS C I I  d i s p lay . 
Th i s  i s  caus e d  by adding  a p o r t ion o f  a l o g i c � a t  the t ime 
o f  v i d eo do t out pu t . I f  no appar ent  d i f fe r en c e ,  check  U l l  
U l . 

< 1 8 > Togg l e s  the c u r s o r  O F F  o r  ON . 
< 1 9 >  **At th i s  en t r y , the DT-l w i l l  NOT p e r form any o f  i t s  

un i q ue a t t r ibu t e s ,  but  wi l l  r a t h e r  i n fo rm you o f  EVERY 
code i t  r e c e ived thr ou gh R S 2 3 2  from HOS T .  Us e th i s  
te s t  t o  check in t e r na l ROM p rogramming o f  the  805 1 CPU 
in c a s e  s ome o f  the p r ev i ou s  t e s t s  wo rked and s ome d i d  
not . Che ck t h e  c od e s  r e c e ived  aga i n s t the  c o d e s  in  t h e  
owner s manua l . 
( di s p layed ) < EcG4> s h ou l d  turn Reve r s e  v i d e o  on . I f  
you d i d  r e c e ive the p r oper c od e s and they  we r e  n o t  
per fo rme d  c o rr ec t ly then e i th e r  t h e  805 1 or  U 2 5  or 
a s s o c ia t e d  c i rc ui t ry s h ou ld  be s u s p e c t e d  a t  f au l t . 

DT-1 
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DIAGNOSTIC  S OFTWARE 

MEMORY MAP DECODING fo r  DTl 

Ext e rna l t o  the C PU ' s  memo r y  ( 4Kx8 ROM ) i s  a t o t a l  o f  2 K  RAM ( 4x 2 1 1 4 ' s )  u s ed 
fo r V i de o  RAM , a E E P ROM ( X2 2 1 0 nonvo la t i le )  wh ich a r e  a l l on l y a c ce s s ab l e  by 
th e CPU  for r e ad s  o r  wr i t e s .  memory l o c a t i ons  a r e  memo ry ma p pe d . 
Add r e s s  d e c oding  i s  a c c omp l i sh e d  by U 1 6  ( a  I o f  8 decoder ) .  Addre s s  l in e s  AI 0 
th ru AI 3 a r e  mon i t o re d  by U I 6 . 

NOTE : The l ine AI 3 mus t b e  h i gh wh i l e ad d re s s in g  any memo r y  
ex t e rna l t o  the CPU . Dec o d i n g  i s  s egme n t e d  in t o  l K  by t e  
page s . 

A1 3 AI 2 All AI 0 DE CODED MEMORY SUBSE CT IONS  
-- - - - - - - -- - - -- -- - - - -- - - - - - - -- - - - - - --- - - - - - - - - - -- - - - - -

I 0 0 0 Low V i d eo memory U 2 6  and U28  

1 0 I High V ideo memory  U27 and U 29 

1 0 I 0 Non-vo lat i l e memor y  X2 2 l 0 I U25 

I 0 I I Keybo a r d  Read s e le c t  t o  U6 

I 1 0 0 Keybo ard RS 2 3 2 C  i n put Re ad U 2 3  

1 1 I Non-vo lat i l e ( Ul l  ) 

1 I I 0 NOT US E D  

1 1 1 1 CRT ( 82 7 6 )  c o n t r o l le r  s e l e c t 

4 :  

T~E:c:,HN:,:r:,:c:rA;:N~SE:,:R.;,,;.r_Es ______ TRS-BO ® -------------

These 

0 

RAM WRITE select 
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TE CHN I C IAN DIAGNOST I C  SOFTWARE 

APPENDIX A 

DATA TE RMINAL 1 TE S T  

MNEMONI C  

TCI  Tc0 

0 0 
0 1 
1 0 
1 1 

EMI 

0 0 
0 1 
1 0 
1 1 

RE V  
DTR 
DSR 
DCD 
STB 
O l E  
PAR 
WDL 

SET UP 
TC I Tc0 EM I REV DTR DSR  DCD  

0 0 0 0 0 1 1 1 

STB O l E  PAR WDL BR3 BR2 BRI BR� 
0 0 0 0 1 1 1 1 

ALF AWP F / H  CTl cT0 
0 1 0 0 0 

DE S C RIPTION O F  TABLE 

Se l e c t s  TE RMINATING C HARACTER 

CARRI AGE RETURN 
CARRIAGE RETURN/ L I NE FE ED 

OF TES T  
END O F  TRAN SM I S S ION 

Se l e c t s  EMULAT ION MODE 

TELE VIDEO 9 1 0  
LEAR S IE GLER 
ADDS 2 5  
HAZELT INE 1 4 1 0 

REVE RSE V I DEO 
DATA TERMINAL READY 
DATA S E T  
DATA CARRIER DETE C T  
STOP B ITS  
ODD o r  PARITY 
PARITY S E LE C T  
WORD LENGTH 

( I F  S E T  TO < 1 >  ) 
( < 1 >  = CONNEC TED)  
( < 1 >  = CON NE CTE D )  
( < 1 >  
( 0= 1  b i t  b i t s )  
( 0=odd I -even ) 
( < 1 > SE LE CTED )  
( 0= 8  bi t 1 =7 b i t )  

4 :  

SEJUES TAS-BO ® -------------~---

END 

ADM-5 

READY 

EVEN 

= CONNECTED) 
1=2 

= 

-------ladaelllaeli-------
DT-1 
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DIAGNOST I C  S OFTWARE 
® 

BR3 BR2 BR1 BR0 Se l e c t s  BAUD r a t e  o f  R S 2 3 2 I / O  
- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 0 0 0 9600 
0 0 0 1 7 5  
0 0 1 0 1 1 0 
0 0 1 1 1 5 0 
0 1 0 0 300 
0 1 0 1 600 
0 1 1 0 1 200 
0 1 1 1 240 0  
1 0 0 0 4800 
1 0 0 1 9 6 00 
1 0 1 0 1 9 20 0  ( H I GH E R  COUNT DE FAULTS TO 9 600 ) 

ALF AUTOMAT I C  LINE FEE D  < 1 > 
AWP WRAP < 1 >  
F/H FULL DUP LEX ( 0 )  HALF DUPLEX ( 1 ) 

CT1 CT0 Se l e c t  CURSOR t yp e  
- - - - - - - - - - - - - - - - - -

0 0 Blinking b lo c k  
0 1 B l ink i n g  unde r l ine  
1 0 S teady b lo c k  
1 1 S te ad y  unde r l ine 

DT-l 
4 : 1 4  
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TE CHN I C IAN S E RIES DIAGNOSTIC S OFTWARE 
® 

APPENDIX B 

Mod e l  I I I  DTHOS T  HE LP : 

BAUD = 9 60 0  WORD = 8 STOP = 1 PARITY = ODD NO WA IT MODE 

To Change Mod e l I I I  RS 2 3 2  parame t e r s , a t  any p romp t pr es s :  

< s h i f t > < down ar row> < s >  

on t h e  Mod e l I I I ,  then t yp e  the  d e s i r e d  p a r ame te r s : 

<ENTE R> t o  d i s p lay current  s e tup 
( )  <ENTER> to s e t  t o  the d e f au l t p a r ame t e r s . 

( B=nl , W=n 2 , S =n 3 , P =n4 , wa i t  sw i t ch )  

n l = baud r a t e : 5 0 / 7 5 / 1 1 0 / 1 34 / 1 5 0 / 30 0 / 6 0 0 / 1 200 / 1 800 / 2000 
2400 / 48 0 0 / 72 0 0 / 9 6 00 / 1 9 200 

n 2 =wo r d  l en g th : 5 / 6 / 7 / 8  

n 3= s t o p  b i t s : 1 / 2  

n4=par i t y : l =od d , 2 = ev en , 3 =none . 

** DTHOST d oe s  NOT a l low y o u  t o  u s e the WAIT mode ** 

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

Any p ar ame t e r  may b e  en t e r e d  by i t s e l f :  ex . - ( B=2400 ) 
Onc e  va l ue s  are  en tered , t ype  <ENTE R> t o  c o n t inue the  p r o g r am 

DT- 1  
4 : 1 5  
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S E RI E S  DIAGNOST I C  

APPENDIX C 

DT-l CABLE INTE RFAC ING 

DT- l  ( DB25 ) Hos t c omp u t e r  ( DB 2 5 ) 

P IN II P IN III; 
= = = = = = = == = = = = = = = = = = = = = = = = = = == = = = = = = = = = = == = = = = = =  

1 P GND 1 PGND 

2 TD 3 RD 

3 RD 2 TD 

4 RTS 5 CTS 

5 CTS 4 RTS 

6 DS R 8 CD 

6 t o  20 -- t i e DSR to DTR -- 6 t o  2 0  

7 SGND 7 SGND 

CD 6 DSR 

** NOTE ** The ( 26 - 1 4 9 6 ) Nu l l  Mod em ada p t e r  e l imina t e s  any n e ed o f  
rewi r in g  R S 2 3 2  cab l e s  o r  c onnec t o r s . Use  i t  whenever 
conn ec t in g  a DT I d i r e c t ly to Hos t c omput e r .  

4 :  1 7 

TECHNICIAN 
TRS-B0@ 

SOFTWARE 

8 

a 
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TE CHNI C IAN S E R I E S  DIAGNOST I C  S OFTWARE 

APPENDIX D 

1 00 ' ********************************** 
1 1 0  ' * DT 1 DIAGNO S T I C  * 
1 20 ' * fo r Mod e l  I I I  TRSDOS 1 . 3  * 
1 30 ' * Mar ch 1 5 , 1 98 2  * 
140  ' ********************************** 
1 50 CLS : CLE AR ( 1 5 00 ) : DIMV$ ( 3� ) : DE FUS R0 =&HF0 DB : X=US R ( 0 )  
1 60 ' *** IN I T IALIZE  DT1  CODES *** 
1 7 0 B$ =CHR$  ( 7 )  : PRINT"BE LL ! ! " ;  B$  
1 80 CL$=CHR $ ( 2 7 ) + CHR $ ( 42 ) : ' CLEAR ( w / N ULLS ) 
1 90 RV$ = CHR$ ( 2 7 ) + CHR$ ( 7 1 ) + CHR$ ( 5 2 ) : ' RE VERSE V I DEO 
200 MT$ = CHR$ ( 2 7 ) + CH R $ ( 85 ) : MONI TOR ON 
21 0 C I $= CH R$ ( 2 7 ) + CHR$ ( 46 ) : ' CURSOR INVI S IBLE 
2 20 NV$=CH R $ ( 2 7 ) =CHR $ ( 7 1 ) = CHR$ ( 48 ) : ' NORMALVIDEO 
230 H C $=CHR$ ( 30 ) :  ' HOME CUR SOR 
240 ST$=CHR $ ( 2 7 ) +CHR$ ( 86 ) :  ' SE LF TEST 
250  H I $=CHR$ ( 2 7 ) + CHR$ ( 29 ) : ' 1 / 2  ON 
260 IO$= CHR$ ( 2 7 ) + CHR $ ( 28 ) : ' 1/ 2 OFF 
2 70 BL$= CHR$ ( 2 7 ) + CHR$ ( 7 1 ) + CHR$ ( 54 ) : ' RE VERSE BL I NK VIDEO 
280 F =0 : ' Se t  ' F '  f l ag nul l for 1 s t 
3 20 PR INTCL $ : FO R I =l T0 1 6 : RE ADV$ : V$ ( I ) =V$ : NEXT 
3 30 W=0 : IF F=I THENJ=48 : T=J- 4 7 : GOT045 0 
340 PR INT : PRINT : PR INTCL$ ; : PRINTRV$ : PR IN TSTRING$ ( 24 , "== " ) ; "  DT1 

"STR ING$ ( 24 ,  "= " ) :  PR INT : PRINT : FORM= l T0 1 5 STE P 2 : PR INTM" " ;  V$  (M ) , M+ 1 ; " 
" ; V$ ( M+ 1 ) : NEXTM : T=0 

350 PRINT" 1 7  1 / 2  INTENS ITY TE S T " , "  1 8  CUR S O R  ON/OFF 
36 0  PRINT " 1 9  TURN ON DT1  **MO N I TO R** FEATURE " :  PR INT" 

7 7 " , COMP LETE TE S T "  
3 7 0  PRINT" 9 8 " , "MODEL I I I  S E TCOM HELP " : PRINT" 9 9 " , "EX IT  DT 1 TEST " ;  
380  I NPUT : J=T+4 7 : F=0 : I FT=99THEN 7 1 0  
390 PRINT : PR INTNV$ ; CL $ ; : I FT<=0 THEN34 0  
400 I FT=1 9 THENPR INTCL $ : PRINTMT$ : PRINT"*****TO 

HIT [ S HI FT / BREAK ] *****" : T-0 : PRINT" THEN [ ENTE R ]  " : GOT0340 
4 1 0  I FT=7 7 THENF=1 : GOT0 3 30 
41 5 IFT=98 GOTOS UB800 : GOT0340  
420  I FT=1 8 THENPRINTC I $ ; : GOT0340 
430  I FT=1 7 THE N 5 9 0  
440 PR INTCL $ ; : PRINTCHR$ ( 2 7 ) + CHR$ ( 7 1 ) + CHR$ ( J ) ; 
460 M= 1 848 / LE N ( V$ ( T »  
470  FORX=l TO M : PR INTV$ ( T ) ; : NEXTX : I F J=48 THEN 
480 PR INTNV$ ; :  PR INT" H i t  [ ENTE R ]  t o  c h eck i f  " ; V$ ( T ) ;  " v i d e  " ;  
490 INPUT " OK " ;  Y : PRINTH C$ ; : P R INTV$ ; " " ; 
500  FOR K= l TO 500 : NEXTK : PR IN TCL $ ; B$ ;  
5 1 0  INPUT " Type [ R ]  for  a r e p e a t  o f  th i s  mod e  o r  { EN TE R }  t o c on t inue " j Y $  
520  I FY$=" R"THEN PRINCL$ ; : Y $ = " " : GOT045 0 
5 30 I FF =I THENJ=J+ l : T=T+l 

DT-l 
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TE CHN I C IAN 
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DIAGNO S T I C  S OFTWARE 

INPUT "Type  [ T ]  fo r { SE LF-TE S T }  o r  [ EN TE R ]  t o  c on t inue " ; Y$ 
5 5 0  I FY$= " T "THE N PRINTS T $ : FORB= l T021,!l00 :  NEXT B : PRINT"O " ; : Y $= " "  
5 6 0  I F F=l THEN I FJ <64THE N45 0 I FJ <6 4 THEN45 0 
5 7 0 GOT0340 
580 PR INTCL $ ; : CLS : PR INT " BE LL " ; B$ FO RB= l TO 5 0 0 : NEXTB : PR INTCL$ : W=0 
5 90  PRINTCHR $ ( 2 7 ) ; " ) " ; " TH I S  IS 1 / 2  INTE N S ITY { ON }  " : W=W+ l 
600 P R INTCHR$ ( 2 7 ) ; " ( " ; "TH I S  I S  1 / 2  INTE N S ITY { OF F } "  

P R INTRV$ ; : PR INTCHR$ ( 8 ) ; : I FW= l THENS 9 0 
620  P R INTNV$ : W=f/J : INP UT " Typ e  [ R ]  to  repeat  1 / 2  in tens i t y  t o gg l e  

" ; Y $ : IFY $ = " R "THENPR INT ; : Y$ == " "GOTOS 9 0  
6 30 GOT03 3Cb 
640 P R INTCL $ ; : PRINTRV$ ; : PRINTBL$ ; 
6SCb 8 3f/J : PRINT " " ; : NEXTE : PR INT"DT l  TE S T  

COMP LE TE " ; : FORB= l T0 30 0 1,!l : NEXTB : PR IN T : P R INT : PR INT , NV$ ; 
660  PR INT " [ Q ]  to E X I T  te s t  and [ ENTE R ]  t o  RE PEAT en t i re DTl  te s t  

" ; :  PR INTBL$ ; : INPUT $ ; 
6 70 E L S E RE S TO RE : GOT0 3 3 0  
6 8 0  DATA" " ,  It INVI S I BLE " , "  " ,  It IN VI S IBLE " , " 

RE VE RSE " , " INV BLINK " , " REV BLINK" , "  REV INV BLINK" , "  

6 9 0  DATA "  INV UNDE RLINE " , "  BLINK UNDERL INE " , " INV BLINK UNDERLINE " , "  
RE V  UNDE RLINE " , "  INV RE V UNDERLINE " , "  B LINK UNDERL INE " 

700  DATA " INV BLINK UNDERLINE " 
7 1 0 
720  FORY= 1 T0 3 2 : PR INTCHR$ ( 8 ) ; : NEXTY 
7 30 BL$=CH R $ ( 2 7 ) + CHR $ ( 7 1 ) + CHR$ ( S 8 )  
740 T0 1 8 : PRI N TBL $ ; : PR INTCHR$ ( 8 )  ; CHR$ ( 8 )  ; ; : NEXTP 
7 5 0 PR INTC I $ ; CHR$ (l 0) ; "  
7 60 FORT=I T0800 : NEXT T  
7 70 DATAE , T , E , L , P , M , O , C ,  , T , S , E , T , , 1 , - , T , D  
7 8 0  PRINTCL $ : CLS : END 
800 PR INTCL $ : CLS 
8 1 0 P R INT "To change Mod e l I I I  RS 2 3 2  parame te r s , at any p r omp t " 
820 PR INT "pr e s s  < s h i f t > < down -a r row> < s >  on  the Mod e l  I I I , " 
830 PR INT " then t ype  the d e s i re d  parame t e r s ; " : PRINT 

PR INT"<ENTE R> to d i s p lay cur rent  s e tup " 
8 50 PR INT" ( ) < ENTE R> t o  s e t  t o  d e fau l t  parame t e r s " 
85 5 PRINT : INPUT " < EN TE R> t o  c o n t inue " ; A$ : P R INTCL $ : CLS 
860 PRINT " ( B=n1 , W=n2 , S =n3 , P =n4 , wa i t  swi t ch ) " : PRINT 
8 70 PR INT : n l =baud r a t e : 5 0 / 7 5 / 1 1 0 / l 34 . 5 / 1 5 0 / 3 0 0 / 6 00 / 1 200 / 1 800 / 2000 1 

2400 I " :  PR INTSTRING$ ( 14 , "  " ) ; "48 0 0  I 7 200  I 9600  I 1 9 200 " 
P R INT "n2=wo r d  l en g th : 5 / 6 / 7 / 8 "  

8 9 0  PR INT "n 3 = s t o p  b i t s : 1 / 2 " 
90Cb PRINT "n4=pa r i t y :  l =od d , 2 =even , 3 =none "  
9 1 0  PR INT"wa i t  s w i t ch=wa i t  fo r xmi t c ha r : NO=nowa i t , W=wa i t " 
920  P RINT : PR INT " ex . - ( B= 240 0 , w= 7 , S =2 , P =3 , NO ) "  
930 PR INT "any p a r ame t e r  may b e  e n t e r e d  by i t s e l f ;  ex . - ( B= 1 200 ) fI 
9 3 5  PR INT "Onc e va l ue s  ar e en t e r e d , t yp e  < ENTE R> t o  c o n t inue p r ogram . " 
940 PR INT : INPUT " < ENTER> t o  c on t inue " ; A$ : RE TURN 

DT-1  
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Te chn i c a l De s cr ip t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

I / O  Por t Te s te r  S e rvi c e  S e c t i on 

Al i gnme nt , Troub l e s h oo t i n g  and C i r cu i t  Th e o r y  • • • • • • • • • • • • • • • •  7 

Por t Ana l y s i s  . . . . . . . . . . . . . . • . . . . • . . . . • . . . • . • . . • . . . . . . . • . . . . • .  9 

Con s  t ruc t ion No t e s  . . . . . . . . • • • . • • . . . . • • . • . . . . . . . . • • • . . . • . . . • • •  9 

Te s t ing and Troub l e shoo t ing H in t s  • • • • • • • • • • • • • • • • • • • • • • • • • • •  l 0 
Blo ck D i a g r am • . . . . . . . . . . . . • . • . . . . . • • . . . • . • . • . • • • . • . . . • . . • • . •  1 1  

I / O Por t T e s t e r  Par t s  L i s t ing • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  l 3  
Schemat i c  D ia g r ams . . . . . • . . • . . . . . . . . . • . • . • • • • . • . . . . • . • • • . • •  1 7  

Prin ted C i r cu i t  Boar d  Layou t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
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Int roduc t ion : 

Mod e l I I I  & 4 I/O 
Por t Te s t e r  

Th i s  i s  t o  a c q ua i n t  you wi th the u s e o f  the  Mod e l  1 1 1 / 4  I/O P o r t Te s t e r , a 
devi c e  q u i t e  us e fu l  i n  t r oub l e shoo t in g  the para l le l I/O po r t  on  a Mod e l  1 1 1 / 4 .  
I t  w i l l  h e l p  i n  ve r i fy in g  the p r o p e r  o p e r a t i on o f  the I/O p o r t  wi thou t  t h e  
cus t omer b r inging  in t h e i r  h a r d  d i sk  o r  o th e r  ex t e rna l d e vi c e s . 

S e t  Up : 

F ir s t , c o nnec t the  r ibbon cab l e  p r ov i d e d  wi th the t e s t e r  t o  the 5 0  p in 
conne c to r  on  the  ba c k  o f  t h e  t e s t e r  wi th the cab le  d r e s s ed down . Th i s  i s  the  
plug on  t h e  l e ft a s  you l o ok at  t h e  t e s t e r  f r om the ba ck . Nex t , h o ok the  c a b l e  
i n t o  the I / O  p o r t  o n  t h e  c omp ut e r  w i th the  cab le d re s s e d  out  t o  the r e a r . 
Connec t the powe r  p ack  p r ov i d e d  t o  t h e  t e s t e r . Power up the  c ompu t e r  f i r s t , 
then turn o n  the  t e s t e r . Th i s  s equence is  important to avoid fa lse errors . 
The t wo LED ' s o n  the por t  t e s t e r  s h ou l d  be i l lumina t e d  a t  t h i s  t ime .  I f  t h i s  
i s  th e f i r s t t ime t h i s  t e s t er i s  be ing u s e d  then proc e e d  t o  the a l i gnme n t  
s e c t i on . 

Execut i n g  IOTE S T/CMD :  

You s h ou ld t yp e  i n : IOTE S T  <ENTE R> 

You s hou ld  i n i t ia l ly s e e : 

************** MODE L  I I I  I / O  PORT TEST  *************** 

VERS ION 2 . 4  
AUG . 3 ,  1 98 3  

COP YRIGHT 1 98 3  CORPORAT ION 
ALL R I GHTS RE SERVED 

******************************************************* 

PRE S S  KEY TO CONTINUE 
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SOFTWARE 

The nex t p r omp t a f t e r  t h i s  w i l l  b e : 

YOU WANT TO TE S T  THE " RE S E T "  S I GNAL ? ( yi N O R  <ENTE R> ) 

I f  you e le c t  t o  us e th i s  p o r t ion o f  the  t e s t  you wi l l  be r eq u i r e d  t o  us e 
< RE SE T >  but t o n . Th i s  w i l l  n e c e s s i t at e  h av i n g  t o  r e -in s t a l l t h e  p r o g r am .  

Re s e t t in g  shou ld turn o f f  bo th  o f  t h e  LED ' s a t  t h i s  t ime be caus e the "RE SE T "  
s igna l c l e a r s  t h e  D l a t ch e s t h a t  powe r  t h e  LED ' s .  Th e  RE SET  T E S T  shou ld a lways 
be done the f i r s t t ime un i t  i s  checked . 

The next p r omp t a f ter  the RE SET T E S T  w i l l  be : 

ENTE R THE CONTRO L  PORT VAL UE IN HEX « ENTER> = CF HEX ) 

Use the  d e fau l t  va l ue f o r  t h i s  t e s t . 

menu s hou l d  now appear : 

ME NU 

(A ) AUTO T E S T  MODE 
( L ) LOOP TE ST MODE 
( S ) S INGLE TEST MODE 
(p ) VALUE 
( Q ) QUIT TO OPERAT ING SYS TEM 

************************************************** 

( 1 ) ADDRE S S  & DATA S IGNAL TEST 
( 2 )  ADDRE S S  S IGNAL ONLY TEST 
( 3 ) FORCED INTERRUPT TE ST 
( 4 )  "WAI T "  S IGNAL TE ST 

SE LE CT TE ST MODE ? (A/L/ s/p/Q )  
You mus t  f i r s t s e le c t  the Mod e t h a t  i s  t o  b e  us e d , then t e s t  numbe r de s i re d . 
< BREAK >  wi l l  ge t o u t  o f  any t e s t , and r e turn t o  the menu . 

IOPORT 
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T DIAGNOST I C  

Tes t  Mod e s  

( A ) AUTO MODE : Th i s  t e s t  wi l l  au t oma t i ca l ly p r o c e ed t o  t h e  ADDRES S  & 
S IGNAL TE S T .  I f  th i s  t e s t  p a s s e s , t h en i t  wi l l  ADDRES S ONLY TEST  
and g o  the and WAIT t e s t s . I f  t e s t ( 1 )  fa i l s ADDRE S S  
ONLY TE ST be c ome s  a n  op t i on b y  the u s e r  t o  he l p  t ra c e  the e r ro r . 

( S ) S INGLE T E S T  MODE : I f  th i s  mod e i s  s e l e c t e d  then any t e s t  ( 1 -4 ) wi l l  be 
exe c ut e d  o n c e . 

( L )  TE S T  MODE : Th i s  t e s t  wi l l  c on t in ua l ly loop  t h r ou gh any s e l ec t e d  t e s t  
( 1 -4 ) . TE S T  i s  q ui t e  u s e fu l  whe n  t r oub l e shoot in g  wi th an 
os c i l los cope becau s e  a l l s igna l s  are r e p e t i t iv e . You can ex i t , LOOP 
b y  h i t t in g  

( Q ) QUIT TO OPERAT ING S Y S TEM : Re turn s t o  TRSDO S . 

De t a i led T e s t De s c r ip t i on s : 

( 1 )  ADDRES S  & S IGNAL TE S T : t e s t  exe r c i s e s  t h e  A0-A7 , 00 - 0 7 , 
OUT* , IN* , and E X ITOSEL p o r t s . In th i s  t e s t , d a t a  i s  wr i t te n  o u t  and  
cert a in po r t s  ar e avo ided . Dat a  is  r e ad back to  t e s t  fo r any  
Erro r s  are d i s p l a y e d  on the  s c re en . I f  RE S E T  t e s t  n o t  done 
previ ous l y , t h i s  wi l l  fa i l  the f i r s t t ime t h r ou gh . I n  AUTO o r  
S INGLE mod e s  on l y  e i gh t  e r rors  c a n  be  d i s p l ay e d . In LOOP t h e  f i r s t 
e i gh t  are s hown , then i t  wa i t s  fo r any k e y  t o  b e  depre s s ed t o  c on t inue 
the t e s t .  A l l da t a  wr i t ten out i n  LOOP i s  o n l y  o n e  b i t  s e t  a t  t ime . 

( 2 )  ADDRE S S  ONLY TEST : Th i s  t e s t gene r at e s  ( O UT 0 CFH ) and ( OUT 
s igna l s  t o  t o gg l e  the  two LED ' s o n  and o f f .  Te s t  po in t s  
a r e  a l s o  d i s p l a yed . 

( 3 ) INTE RRUP T  TES T : s i gna l , ( OUT 0 CFH ) , in t o  port  
wh ich caus e s  the i n t errup t . A s o f twar e  f la g  t e s t s as  t o  
in t e r rup t s e rvi c in g  r ou t ine has ever b e en a c c e s s ed , d i s p l ays the  r e su l t . 

( 4 )  "WAIT " S I GNAL TE S T : Th i s  t e s t  gene r a t e s  the  p r omp t , P LEASE WAI T  3 
SECONDS . The o n e  s h o t  s ig na l i s  gener a t e d  pe r i od i c a l l y  and f e d  t o  
WAI T* l ine . The C P U  i s  f o r c e d  i n t o  a WAI T  s t at e  dur i n g  the o n e  s ho t . 
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TE CHNI CIAN S E R IES  
® 

A l i gnmen t ,  Troub le s h o o t ing , and Th e o ry 

DIAGNOST I C  S OFTWARE 

I f  t h i s  i s  the  f i r s t t ime t h a t  th i s  t e s t e r  ha s ever  be en us ed , i t  wi l l  r eq u i r e  
s ome ca l i b r a t i on . The one s h o t , wh i c h  i s  us e d i n  the WAIT t e s t  wi l l  h av e  t o  be 
s e t  t o  1 mi l l i s e cond . Us e your o s c i l l o s cope on P in 4 o f  Ul l .  I N TE RRUPT 
or WA IT t e s t  s e t  fo r LOOP mod e  wi l l  prov i d e  c on t inuous pu l s e s  from the one  
sho t . Adj us t R8 , the  po t n ex t  t o  the Di p Swi t ch ,  u n t i l  a I m i l l i s e c ond pu l s e  
wid t h  i s  ob t a in e d . WAIT a l s o  checks  i f  a 1 m i l l i s e c on d  wa i t  wi l l  caus e RAM 
re f r e s h  prob l ems , s o  i f  t h e r e  a r e  p rob l ems wi th the p r o g ram g e t t in g  l o s t wh i l e 
do ing  th i s  a d j us tmen t , s h o r t e n  the one s h o t  d ur a t ion and run t h e  t e s t  aga in . 
Bes t r e su l t s a r e  ob t a in e d  i f  the  one  s h o t  i s  s t ar t e d  out  a t  l e s s  t han 1 
mi l l i s ec ond and t h e n  ad j us t e d  t o  1 m i l l i se c ond . 

Por t i ons o f  U 1 2 and U 1 4  a r e  u s ed t o  l i gh t  the LE D ' s .  I f  t h e  LED ' s d o  n o t  
go o f f  wh en d o ing t h e  RE S E T  t e s t , l ook a t  P in 1 3  on U 1 2 o r  P in 1 on U 1 4  
and h i t  < RE SET> . The s e  pins  s h ou ld g o  l ow ,  r e s e t t in g  the  l a t ch e s  a n d  
tur n ing o f f  the LED ' s .  

U3 i s  a b i -d i r e c t i ona l d a t a  b u f fer , a l ow on P in 1 1  p e rm i t s  da t a  f l ow in , 
a h i gh swi t c h e s  i t  t o  da t a  o u t . Th i s  I C  wou ld b e  a g o od s u s p e c t i f  t h e  t e s t e r  
do e s n ' t  r e s pond t o  t h e  c omput e r . 

Ul an d U 2  a r e  2 1 1 4  RAM ' s  u s e d  t o  t emporar i ly s t o r e  da t a  wh i l e t e s t in g .  
and 1 / 2  o f  S I  ar e u s e d  a s  d e c od e r s  f o r  "3x " d a t a ,  U 1 3 and t h e  o th e r  ha l f  o f  
S I  a r e  d e c o d e r s  fo r the " Cx " d a t a .  RAM Ena b l e  i s  c on t r o l le d  b y  1 / 2 o f  Ul S .  

1 / 2  o f  U9 i s  a one s h o t  us e d  in 
one shot men t ioned p r ev i ou s l y . 
ar e a l s o  u s e d  in c onj un c t ion . 

t h e  WAIT S IGNAL TES T .  I t  i s  the  ad j us t ab l e  
1 / 2  o f  U 1 2  and a n  inve r t ing  b u f f e r  in  U l l  

The ' CF '  d e c od e r  c on s i s t s  o f  u 1 0 , U 7 , and US . The ' 30 '  d e c od e r  i s  US , U6 , 
U 7 , and u 1 0 . Re f e r  t o  s chema t i c f o r  s pe c i f i c  s e c t i o n s  and p in ou t s  u s e d . 
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Por t Ana l y s i s : 

"xF " Each wr i t e  t o  t h i s  p o r t  w i l l  gene r a t e  a "wa i t " .  Th i s  wi l l caus e 
LE D  A t o  change s t a t e s . 

Bi t � A " I " wr i t t e n  t o  t h i s  b i t  w i l l  generate  an in t e r rup t . 

B i t  1 Not Us e d . 

B i t  2 A " I " wr i t t e n  t o  t h i s  b i t w i l l  genera t e  a DRQ pu ls e .  

B i t  3 - 7  Not  U s e d . 

"x� " Each wr i t e  t o  t h i s  por t  wi l l  caus e LED B t o  change s t a t e s . 

B i t  � Not Us e d .  

B i t  1 A " 1 " wr i t t e n  t o  t h i s  b i t  wi l l  enab l e  the  RAMS . 

B i t  2 N o t  U s e d . 

B i t  3 A " 1 " wr i t ten t o  th i s  b i t  w i l l  e na b l e  the  DATA bu f fe r . 

B i t  3 - 7  Not U s e d . 

IOPORT 
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Th i s  1 S  a t ab le o f  addre s s e s  tha t can  be s e t  by the D i p  Swi t ch e s .  

"xF "  1 
0 F on 
I F  o f f  
2F on 
3 F  o f f  
4F on 
5F o f f  
6 F  on 
7 F  o f f  
8F  on 
9F o f f  
AF on 
BF o f f 
CF on 
DF of f 
EF on 
FF  o f f  

S I  
2 

on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f  

3 
on 
on 
on 
on 

o f f  
o f f  
o f f  
o f f  

on 
on 
on 
on 

o f f  
o f f  
o f f  
o f f 

Con s t ru c t i on Not e s : 

4 
on 
on 
on 
on 
on 
on 
on 
on 

o f f  
o f f  
o f f  
o f f  
o f f  
o f f' 
o f f  
o f f  

"x� "  5 
�� on 
1 0  o f f  
20 on 
30 o f f  
40 on 
50  o f f  
60  on 
70 o f f  
80 on 
90 o f f  
A� on 
B0 o f f  
c0 on 
D0 o f f 
E� o n 
F0 o f f  

S 2  

6 
on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f  

on 
on 

o f f  
o f f 

7 
on 
on 
on 
on 

o f f  
o f f  
o f f  
o f f  

on 
on 
on 
on 

o f f  
o f f 
o f f  
o f f  

S 4  i s  a 1 4  p i n  s ocke t 1n a 2 0  p 1n p o s i t ion ,  p in 1 ma t c h e s p in 1 .  

8 
on 
on 
on 
on 
on 
on 
on 
on 

o f f 
o f f 
o f f  
o f f  
o f f  
o f f  
o f f 
o f f  

R1 0 i s  c onne c t e d  f r om  Ul l pin 1 2  ( a t  t h e  f e e d  thru ) t o  +5 vd c ( a t  ' C 7 '  ) .  
WI c o nnec t s  the ( 2 ) 8 p i n  h o l e s  on  the P C B  n e a r  J1  and  J 2 . h o l e s  are  numb e r e d  i n  o r d e r  and ho le 1 is  o n  the s ame e n d  in  e ach s e t . The  h o l e s  a r e  c onnec t e d  1 -1 , 2-2 , • • •  , 8-8 . 

W2 c o nne c t s  p 1n 1 o f  U8 ( a t  the f e ed th ru ) t o  p in 2 o f  U4 . 

W3 co nnec t s  p in 1 o f  U4 t o  p in 1 � o f  U 7 . 

J 3  i s  the Mod e l  I I I  t e s t c onnec t o r  and J 1  i s  the Mod e l  I I  t e s t  c onne c t o r . 

IOPORT 
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Tes t in g : 

S e t  d i p  sw i t ch S l  t o  1 , 2 , 7 , & 8 on  and 3 , 4 , 5 , &  6 o f f .  Turn R8 and R9 t o  the 
c e n t e r  pos i t ion . The Powe r s up p ly s h ou ld  be  p lugged  i n t o  P l . Th e 50 p in c ab l e  
shou ld then be p lugged i n to J2 o n  t h e  I / O  p o r t  t e s t e r  and  i n t o  the  exp ans ion 
bus  on  the Mode l I l l .  The Mod e l I I I  and the  I / O  p o r t  t e s t e r a r e  then turned 
on . The d i a gnos t i c  d i sk s h ou l d  then  be  bo o t e d . Run t h e  p r o g r am ' IOTEST3 ' .  Do 
no t t e s t  r e s e t , d e fau l t  t h e  po r t  a d d re s s t o  C F , and p r o c e e d  t o  the  AUTO t e s t .  
I f  t h e  t e s t er i s  fun c t ioning p r o p e r l y , a l l  four t e s t s  s h ou l d  p a s s .  

Troub l e s h o o t ing H in t s : 

Addr e s s & Dat a S i gna l Te s t i s  the  mo s t  c omp le t e  t e s t  o f  t he I / O  bus . I f  
you ge t a n  e r ro r , exe c u t e  the Add re s s  Onl y  T e s t .  Th i s  w i l l  i s o la t e  the e r r o r t o  
o n e  o f  t h e  two bus e s  b y  c h e c k i n g  the  a d d re s s  b u t  n o t  t h e  da t a  bus . I f  n o  
er r o r s  are  found on t h i s  t e s t  then i t  wou ld b e  a good gue s s  t h a t  the  da t a  bus 
is the s our c e  of the e r r o r s  on the A & D S igna l T e s t .  U s e  your o s c i l lo s c ope t o  
che c k  f o r  d a t a  ( or l ack o f  i t ) o n  t h e  s u s p e c t  b u s . 

In t roub le shoo t ing a f a i l ur e  on the  i n t e r rup t t e s t ,  i t  wou ld  b e  be s t  t o  s t ar t  
a t  I / O P or t  c onne c t o r  and s t e p  back t hrou gh t h e  i n t e r rup t c i rc u i t ry us ing 
th e o s c i l lo s cope t o fo l low the s i gna l .  Us e LOOP mode to ge t c on t inuous 
in t e r rup t s . 

Troub l e shoo t ing fo r f a i l ur e s  o n  t h e  WAI T  Te s t  s h ou ld be  done us ing  the 
s ame t e chni q ue s  as on  the  i n t e r rup t t e s t , c h e c k  back t h r ou gh the wa i t  
c i r c u i t ry t o  the  2-80 . 

IOPORT 
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TE CHN I C IAN SERIES  
® 

Par t s  l i s t  

SYM 

Connec t o r s  

P I  
J l  
J2 

Wir e s  

WI 
W2 
W3 
W4 

for  t h e  I / O  po r t  t e s t e r : 

Name 

PC Boa r d  

Conne c to r 5 -pin d in 
Conne c t o r  5 0 -pin 
Conne c t o r  5 0 -pin  

6 "  8 cond wire  
3 "  
3 "  
2 '  

# 3 0  KYNAR 
1;30 KYNAR 
5 0 cond  cab l e  

Power S up p ly 

T l  Ne t wo rk I I I  t ype  powe r  
sup p l y  

Mec h an i c a l p ar t s  

VR2 
VR2 
1 0 
1 0  
20 
20 
60 
40 
10 
1 0  

Hea t  s ink , t o p  
Hea t  s ink , bo t t om 
Cas e , t o p  
Cas e , b o t t om 
Rub be r f o o t , r e a r  1 /  4 "  
Rubbe r f o o t , front  7 / 1 6 "  
S c r ew 4xl / 2  ( P C Boar d ) 
S c r ew #4x 3 / 4  ( ca s e ) 
Nut k e e p  1;4-40 
S c r ew 1;4 -40 X3/ 8 "  

Par t N o . 

1 70 0 2 20 

8 5 1 900 2 
8 5 1 9 1 1 7  
8 5 1 9 1 1 7  

87 9000 2 

8 5 49 00 3 
8 5 49004 
8 7 1 9 1 9 1  
87 1 9 1 90 
85 9 1/H  1 9  
85 89005 
85 6 9 1 5 1  
85 6 9 1 4 9  
85 7 9003 
85 6 9 0 02 

10 
5 : 1 3 
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® 

Ca p a c i t o r s  

C 2 1  ca p a c i to r , . 0 1 uf 5 0 v  1 0 %  mono 
C 1 9 c a pa c i t or ,  . 0 2 u f  1 00 v  20 % po ly 
c20 capac i t o r , . 0 2 uf 1 00 v  20 % p o l y  

C 1  c a pac i t o r , • l u f  5 0 v  mono r ad • 

th rou gh 
C 1 6  c a p a c i t o r , • 1 uf 50v mono r ad • 

C 1 8  capac i t o r , 2 2 uf l 6V e le c . r ad . 
C 1 7 c a pac i t o r , 47 0uf 3 6 V  e 1e c . r ad . 

Swi t ch e s  

S 2  swi t ch , PWR ON /OFF 
S l  d i p s p s t  

Re s i s to r s  

R 1  r e s i s t o r , 2 2 0  ohm 1 / 4  W 5 %  
R2 r e s i s to r , 2 20 ohm 1 / 4  W 5 % 

R4 re s i s to r , 4 70 ohm 1 / 4  W 5 %  
R1 0 re s i s to r , 4 7 0  ohm 1 / 4  W 5 %  

R3 r e s i s to r , 5 . 1 k ohm 1 / 4 W 5 %  
R7 r e s i s to r , 5 . 1 k ohm 1 / 4 W 5 %  

R6 re s i s tor , 4 7 k  ohm 1 / 4  W 5 %  
R5 re s i s t o r , 4 . 7 k ohm 1 / 4  W 5 %  

RP 1  re s i s t o r , 4 . 7 k ohm s ip 8 - p i n  
RP 2  r e s i s t o r , 4 . 7 k ohm s ip 8 - pin 

8 3 8 3 1 04 
83 5 3 2 2 5  
83 5 3 2 2 5  

8 38 4 1 04 

8 38 4 1 04 

8 3 2 6 2 2 1  

848 9 0 3 6  
848 900 4 

8 20 7 1 22 
820 7 1 22 

8 20 7 1 4 7  
820 7 1 4 7 

820 7 2 5 1  
8 20 7 25 1  

8 20 7 34 7  
8 20 7 247  

8 2 9 2 24 6  
8 2 9 2 24 6  

lOPORT 
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TE CHN I C I AN SERIES  
.. ® 

IC  Socke t s  

S4 
S5 
S 6  
S 7  
S8  
s 10 
S l 1  
S 1 2  
S 1 4  
S 1 5  

S 9 
S 1 3  
S 1 6  

S I  
S 2  

S 3  

I C ' s  

Ul l 
Ul 3 
Ul 6 
U6 
U8 
U7 

Ul 2 
U14 
U 1 5  
U4 
U9 
U3 
VR2 
Ul 
U2  
VRI 

Led s  

DS I 
DS 2 

s ocke t , 1 4 - p l.n 
s o cke t , 1 4-pin 
s o cke t , 1 4- p i n  
s o cke t , 1 4- p i n  
so cke t , 1 4-pin 
s o cke t ,  1 4- p i n  
s o cke t , 1 4-pin  
s o cket , 1 4-pin 
s o cke t , 1 4 - p i n  
s o cke t , 1 4- p i n  

s o cket , 1 6 -p i n  
s o cke t , 1 6- p i n  
s o cket , 1 6-pin 

s o cke t , 1 8-pin  
s o cke t , 1 8-pin  

s o cke t , 20-pin  

I C  74 1 6  Hex inve r t e r  
I C  74S85  Comp a r a t o r  
I C  74 S85 Comp a r a t o r  
Ie  74LS 0 4  Hex Inve r t e r  
Ie  74LS 04 Hex I nv e r t e r  
Ie  74 LS 0 8 Quad 2 - in AN D  
I e  74LS 3 2  Quad 2 - in O R  
I C  74LS 74 F l i p - F l o p  
Ie  74LS 74 F l i p-Flo p 
Ie  74LS 74 F l i p - F l o p  
IC  74LS 0 2 N o r  Gat e  
I e  74LS 1 2 3 Mu l t ivi b r a t o r  
I e  AM8 3 0 3  B U S  t r an c e iver 
Vo l t age  Regu l a t o r  7 805 1 . S A 
RAM 2 1 1 4  
RAM 2 1 1 4  
Br i d ge r ec t i f i er  

LED ,  r e d  a s sy . 
LE D ,  r e d  a s sy . 

8 5 0 9 00 8  
8 5 0 900 8 
8 5 0 9008  

8 5 0 9 008 

8 5 0 900 8  
8 5 0 900 8  
8 5 0 9008 

8 5 0 900 3  
8 5 0 900 3 
8 5 0 900 3 

850 900 6  
8 5 0 9006 

85 0 9 00 9  

80000 1 6 
901 00 85  
90 1 008 5  
80 2000 4 
80 2 0 00 4 

80 2 00 7 4 
8 0 2 0 0 7 4  
80 2 0 00 2 
80 20 1 2 3  
806 0 3 0 3  
805 0 8 05 
804 2 1 1 4  
804 2 1 1 4  

846 90 1 2 
846 90 1 2 

DIAGNOS T I C  S OFTWARE 
----------TR& BO 

us 

VM28 

8509008 
8509008 

8509008 

8020008 
8020032 
8020074 
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MODE L I I I  and Ear l y  4 

s pec i f i ca ll y  f o r  o f  t h e  
bo a r d  in  a l l I l l ' s  4 ' s  h av e  

bo ard . I t  

<ENTER> and keys a r e  the  ke ys 
ke y  s t ep to the n ex t . 

t o  ex i t  and re turn t o  t h e  ma i n  i s  
t o  ex i t  ma i n  menu . 

I f  a d i ske t te wi th s ec tors  i s  us ed , a p r omp t 
us ing 
i t , p r e s s < Y > . o th e r  is  
I f  d i s ke t te have r e ada b l e  s ec to r s , the  

a l ignmen t  

a l i gnme n t  c ons i s t s  o f  t wo p a r t s , the 
a l ignmen t .  The i s  
qui e s c en t  s t a t e  ( L e .  n o  c ommand s  

i s  done wh i le t h e  i s  

TECHNICIAN SERIES 
-----------TRS.80 ® 

DIAGNOSTIC SOFTWARE 

MODEL 
FDC ALIGNMENT 

General description 

"FDCALG3" has been designed alignment FDC 
Model and in the early Model that the 

adjustable FDC incorporates self-prompting, user-oriented 
softwar,e. 

Operation 

The 
<ENTER> 
used 
used 

<BREAK> 
ad~ances from one 

the alignment 
the 

normally only used. The 
The <BREAK> key is 
menu and also 

readable appears for 
that 4iskette after pressing <ENTER> at the main menu.. To use 

Pressing any key equivalent to a NQ response. 
the does not STATIC alignment 

procedure will be displayed. 

FDC 

The F.DC 

alignment 

STATIC alignment 

FDC 

the STATIC and DYNAMIC 
is done while the FDC in a 
are being executed) and the DYNAMIC 
executing track write commands. 

---------ladlelllaeli-----------
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STAT I C  

1 .  Adj us t R7  t o  o b t a in a r e ad i n g  o f  1 . 4 VDC a t  TP 1 2 ,  us ing a DVM .  
2 .  Ad j us t  for a 2 . 0  MHZ s q ua r e  wav e a t  TP 1 3 .  

Onc e the  s t a t i c a l i gnmen t h a s  be en done , p r e s s < EN TE R) t o  c o n t inue . 

************** WARN ING - THE FO LLOWING PROCE DURE D E S TROYS DATA ************* 

NOTE : a l ignmen t  invo lve s t r ack wr i t e s . Sys t em and da t a  
d i s k e t te s t h a t  h av e  a c c i d en t a l ly  be en u s ed fo r t h i s  p r o c e dur e ma y  
appe a r  undamaged , b u t  t h e  d i sk e t t e  wi l l  be unre l i ab l e .  NOT a t t emp t 
t o  BACKUP t h e  d i s ke t te . I f  any da t a  n e e d s  t o  b e  r e covered , COpy i t  t o  
an undama g e d  d i ske t t e . Even then , t h e  da t a  ma y be  unre l i ab l e .  

Onc e the  dynamic  a l ignme n t  h a s  be en done , t h e  s t a t i c  ad j us tme n t s  s hou ld  no t be 
r e pe a t ed un l e s s  the dynam i c  ad j us tment is  a l s o  r e p e a t e d . 

DYNAM I C  a l ignmen t  

3 .  The P ro gram wi l l  be gin  on  t rack 40 . Ad j us t  fo r 
pre c omp pu l s e s  a t  8 .  

Upon c omp l e t ion o f  the DYNAMIC a l ignmen t ,  the  program may b e  ex i t e d  throu gh 
the  fo l lowin g s t eps : 

1 .  Pre s s < BREAK >  - the p r ogram wi l l  r e turn t o  the  ma in menu . 
2 .  P re s s  < BREAK> aga in - a p r omp t for ex i t in g  t o  TRSDO S  w i l l  a ppear . 
3 .  P re s s  - t o  ex i t  t o  TRSDOS . 

FDCALG 3 
6 : 2  
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alignment 

R6 

The DYNAMIC 

DO 

writing RS 
TP 

<ENTER> 
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CARRIAGE CHECK 
HEAD RADIAL/AZ IMUTH 
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INDEX T IMING MODULE 
HEAD AMPLITU DE MODULE 
RAW DATA MODULE 

TDC E R ROR ME S SAGE S  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 7  

L I S T  O F  I LLUS TRAT IONS  

Hea d / Rad i a  1 "Cat ' s Eye " • • • • • • • • • • • • • • • • • • • • • • • • • •  1 6  
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Ind ex Tim i n g  . . . . • . . . . . • . . . . . • . . • • . • • . . • . . . . . . . . . •  2 1  
He a d  AInp 1 i tude • • • . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •  2 3  
Raw Dat a P u l s e Cen t e r in g  • • • • • • • • • • • • • • • • • • • • • • • • • 2 5  
Ra.w Dat a J i t t e r  . . . . . . . . . . . • . . . . . . . • . • • . . . . . • . . . . •  
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TE CHN I C IAN S E R I E S  
® 

- DIAGNOSTIC  SOFTWARE 

TDC-DR IVE CONTRO LLE R DIAGNO S T I C  FOR ALL TRS -80 5 1 / 4  INCH DRIV E S  

Gen e r a l  De s c r ip t i o n  

" TD C "  i s  d e s i gn e d  t o  p r ov i d e  the c on t r o l  s i gna l s  n e c e s s a r y  t o  a l ign and 
che ck-ou t  a l l  o f  the  5 1 / 4 inch f loppy d r iv e s  u s e d  in  TRS-8 0 m i c r oc omput er s . 
Th i s  d i agno s t i c s o f twar e  i s  c omp l e t e l y  me nu d r iv en wi th bui l t -in f l ex ib i l i t y t o  
j ump f r om one t yp e  d r ive t o  anothe r .  

Fea tur e s  

1 .  A l l  t yp e s  o f  d i sk d r ive can b e  a l i gned o r  checked us ing the 
TRS -80 Mod e l I I I , 4 ,  o r  4P Mi c ro compu t e r . 

2 .  S e l ec ta b l e  op t i on s : d r ive t ype , d r iv e  s t e p  r a t e , d r ive 
seq uence and t ype o f  t e s t t o  be  p e r forme d .  

3 .  Comp l e t e  f l ex ib i l i t y  t o  move b e tween p r o g r am modu l e s , d r ive 
type s , s t e p  r a te s , and d r iv e  s eq uenc e .  

4 .  Bu i l t - in t imer f o r  t iming o f  wo rk pe r fo rme d .  
5 .  Mod u l e s  t o  t e s t : s peed , c a r r i a g e  movemen t ,  h e ad r ad i a l , 

track z e r o , index t imin g , h ead amp l i tu de , and r aw da t a .  
6 .  S te pping can b e  e la s t i c  o r  s in g l e  s t ep . 
7 .  Fu l l  in forma t iona l  d i s p lay g i v i n g  menu , t ime r , t r ac k , t ype 

d r i v e , and  s t ep  r a t e  s e l e c t e d . 
8 .  Ins t ruc t ions , e r ro r  me s sa ge s , o s c i l los c op e  c onne c t ions  and 

o s c i l lo s c op e  s e t t in g s  a r e  d i s p layed  a s  needed  in  e a ch t e s t  
modu le . 

E qu i pment Req ui r e d  

TRS-80 Mod e l  I o r  Mod e l  I I I  
3 5  MH z  Dua l T r a c e  o s c i l lo s c ope o r  be t t e r  
2 s c ope prob e s wi th x 1 0 fun c t ion ava i l ab le  
Cab le for  ex t e rna l s yn c  c onne c t ion t o  s c ope 
5 1 / 4 in . a l i gnmen t  d i s ke t te  
5 1 / 4 b lank d i s ke t te 
TDC DIAGNO S T I C  

TDC 
7 : 1 
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TE CHN I C IAN S E R I E S  
® 

LOADING TDC 

1 .  Powe r up the c ompu t e r . 

2 .  Boo t  the d i sket te  c on t a in in g  the  TDC d i agno s t i c program .  

3 .  When "TR S OO S  Ready " ap pear s t yp e : TDC <ENTE R> . 

SE LE C T  TYPE DRIVE 

DIAGNOST I C  S OFTWARE 

The fo l lowing me s s a g e  wi l l  appear on  the s c re en a f t e r  S te p  3 above : 

Type  the  numb e r  k e y  c o rr e s pondi n g  t o  the  t ype d r iv e  you n e e d  t o  check o r  a l ig n . 

For examp l e , i f  you  need  t o  c h e c k  a Tandon Dr iv e , t y p e  the  3 ke y .  

TDC 
7 : 3 
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Aft e r  en t e r ing numbe r k e y  the  bo t tom ha l f  o f  t h e  s c r e en wi l l  
di s p l a y  th e fo l lowing 

( 0 )  
( 1 )  1 2  m i l l i s ec ond s 
( 2 )  20 mi l l i s econds  
( 3 ) 30 mi l l i s e c ond s 
( 4 )  5 0 mi l l i s ec ond s 
<ENTER> d e fau lt  rate  

S te p  Ra t e  ( 0 -4 , <ENTER» ? 

o p e r a t o r  can s e l ec t  any o f  t h e  f ive s te p  r at e s  o r  the  c o r re c t 
pr e s s in g  

ENTER . k e y .  

De f au l t  s t e p  ra t e s  ar e : 

Shugar t 30ms 
TE C FB-20l 

6ms 
TP I 

NOTE : Insure t h a t  the s te p  r a t e  s e l e c ted  ex c e ed the 
fas t s te p p in g  o f  d r ive . 

Pre s s  the k e y  f o r  the  s te p  r a t e  d e s ired . 

SE LECT DRIVE NUMBER 

Aft er s e l e c t in g  t h e  rate , the  menu wi l l  be  d i s p l ayed  wi th 
the me s sage in the b o t tom p o r t ion o f  the s c reen : 

Dr ive t o  t e s t ( 0- 3 , <EN TER>=Cur re n t ly l o gged d r iv e ) ? 

Pre s s  the n umbe r o f  the d r iv e  you ne e d  t e s t .  
The ENTER ke y  w i l l  k e ep the curren t l y  l o gged d r iv e  s e l e c t e d . 

TDC 
7 : 4 
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STEP RATE SELECT 

a 
message: 

6 milliseconds 

) 

The 
"default" step rate will automatically be chosen by 

Tandon 
30ms 

6ms 

limit 

step 

does not 
the selected 

position to 

DIAGNOSTIC SOFTWARE 

the 
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TE CHN I C IAN S E R I E S  
® 

MENU DE S C R I P T ION 

DIAGNOST I C  S OFTWARE 

Dur ing e a ch t e s t mod u l e  the bo t t om s e c t ion o f  the s c re en wi l l  be 
u s ed  fo r :  

1 .  Informa t ion about  the  t e s t  in p r o g re s s , 
2 .  E r r o r  me s s a g e , 
3 .  M e s s a g e s  g iv in g  oper a t i ona l c o nd i t ions , 
4 .  Ins t ru c t i o n s  f o r  p e r form i n g  t e s t , o r  me s sages  a s k i n g  f o r  

input  f r om t h e  o p e r a t o r . 

The t o p  s ec t i o n  w i l l  c ontain  the  f o l lowing menu wh en S HUGART o r  
TEC D r ive s have b e en s e le c t e d : 

TDC 
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TECHN I C IAN SERIES  
® 

Th e t o p  s e c t ion wi l l  c on t a i n  the fo l lowing menu wh en TANDON 
o r  TP I Dr i v e s  have b e en s e l e c t e d : 

The menus s e rve s three func t ions : 

1 .  I n f o rma t ion ( dr iv e  s e l e c t e d , t r ac k , t ime , e t c . ) ,  
2 .  Ma i n  menu modu l e  func t ions ava i lab le ,  
3 .  S ub -men u  mod u le s func t ions ava i lab l e .  

DIAGNOST I C  SOFTWARE 

TDC 
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TE CHNI C I AN S E RIES DIAGNOSTIC S OFTWARE 

INFORMATION BLO CKS 

T IMER 

The t ime r 1 S  d i s p laye d  1n the  upper r i gh t  hand c o rn e r  o f  t he 
men u s e c t ion . s oon a s  t h e  oper a t o r  en t e r s  a d r ive p o s i t ion 
numbe r ,  the t imer wi l l  s t ar t  c oun t in g  t ime f r om 00 : 0 0 : 0 0 .  
The t ime r can b e  r e s e t  t o  0 0 : 0 0 : 00 by the < T >  c ommand on the menu . 

The func t ion o f  t h e  t ime r i s  t o  p r ov i d e  the t e chni c i an w i th an 
ind i c a t ion o f  the t ime us e d  in the t e s t  and a l ignment o f  d r iv e s . 

TRACK 

An d i s p lay  o f  whe r e  TDC b e l ieves  the  c ur ren t p o s i t ion o f  the  r e ad / wr i t e  head 1 S  
prov ided b y  the  t rack i nd i ca to r . Th i s  in fo rma t ion i s  ne c e s s a r y  i n  the h e ad 
rad i a l  and t r ack z e r o  ad j us t  mod u le s and h e l p fu l  i n  o th e r  mod u l e s . 

DRIVE 

The d r ive b lo ck i s  u s e d  to indi c a t e  the p o s i t ion  o f  the d r iv e  and t ype o f  d r ive  
s e lec t e d . 

STEP 

The s t e p  b l o ck i n d i c a t e s  the s t ep r a t e  c ur ren t l y  s e le c t e d . 
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SUB-MENU COMMANDS 

< BK> EX IT TO MEN U  

< BK >  i s  u s e d  t o  me an the B REAK k e y . P re s s in g  the BREAK k e y  dur in g any mod u l e  
wi l l  caus e an ex i t  o f  t he c ur re n t  mod u l e  and a r e turn t o  t h e  ma in menu . 

<N/ P >  NEXT/ PREVIOUS MODULE 

Dur i n g  any mod u l e , you may r e turn to the p r evi ous modu l e  by p r e s s in g  the " p "  
ke y o r  move o n  t o  the nex t mod u l e  by p r e s s ing  the  "N " key . I f  t he " p "  k e y  i s  
pre s s e d  in  modu l e  � , c o n t r o l wi l l  j ump t o  the  ma in menu . I f  t he "N " i s  pre s s e d  
i n  modu le 6 ,  c on t ro l w i l l  j ump t o  t h e  ma in me nu . 

<R> MODULE 

Dur ing any modu l e , you may r e s t ar t  the  modu l e  by p r e s s in g  the "R" k e y . You 
wi l l  be r e q u i r e d  t o  r e - en te r  mod u l e  e n t ry p arame t e r s . 

<D)  DEFINE 

P re s s ing the "0" k e y  wi l l  caus e an abo r t  o f  t he mod u l e  t h e  
Dr ive S e l e c t  S ub -menu c ommand . You can  now chan ge the  t yp e  o f  you 
te s t in g . You wi l l  a l s o  b e  r e q u i red  t o  re-en t e r  the  s te p  r a t e  and 
pos i t i on . 

< T >  RE SET T IME R  

I f  t he " T "  k e y  i s  p re s s e d  dur ing a n y  mod u l e , the t ime r 
and r e s t ar t . 
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<Q> QUIT TO 

Pre s s in g  th e "Q " k e y  wi l l  caus e an abo r t  of  the  TDC pr o g ram and j ump t o  TRSDOS . 
i s  u s e fu l  wh en  end i n g  t h e  t e s t a n d  a l i gnment p r o c e dur e s  and 

ano t h e r  p r o g ram i s  to be us ed  from TRSDO S  

< UP >  STEP OUT E LAS T I C  

<UP > , wh i ch i s  us e d  t o  me an t h e  u p  a r row , w i l l  c aus e t h e  r e ad wr i t e /h e ad t o 
s t e p  out  t o  t r ack 0 0  and back  t o  the s t ar t ing t r ac k . For examp le ,  i f  t h e  h e ad 
i s  po s i t ioned ove r t rack 20 and the up ar row i s  pr e s s e d , the  h e ad wi l l  s t ep t o  
track 00 a n d  then r e turn t o  t rack 20 . 

STEP 

< ON > , wh i ch i s  us e d  t o  mean the down ar row , w i l l  caus e t h e  r e ad / wr i t e  h e ad t o  
s t e p  in  t o  t h e  max imum r ange and re turn to  t h e  s t ar t in g  t r ack . For examp l e ,  

Tandon Dr ive , i f  the  down ar row i s  p r e s s e d  wh en the  h e ad i s  p o s i t i on ove r  
track  1 6 , t h e  he ad wi l l  s t e p  in t o  t r ack 3 9  a n d  r e turn t o  t r ack 1 6 . 

< RT >  S TE P  OUT S INGLE 

<RT >  , wh i ch is us e d  to me an the r i ght a r row , w i l l  cau s e the r e ad / wr i t e  h e ad t o  
s te p  one t r ack ou t w i th n o  automa t i c re turn . For examp l e ,  i f  the  h e ad i s  
po s i t ioned over t rack  1 2  and the r igh t ar row i s  p r e s s e d  the h e ad wi l l  s t ep  t o  
track  1 1  and s t ay u n t i l  s ome other  s t ep p ing ins t ru c t i on i s  g i v en . 

< LT >  STEP IN S IN GLE 

<LT >  , wh i ch is us e d  t o  mean the l e f t  a r row , 
s t ep one s t e p  in wi th no  a u t oma t i c  r e turn . 
po s i t ioned over t r ack 1 6  and the l e f t  ar row 
track 1 7  and s t ay u n t i l  s ome other  s t e p p in g  

w i l l  caus e the r e ad / wr i t e h e ad t o  
F o r  examp le ,  i f  t h e  head i s  
i s  p r e s s e d , t h e  h e ad wi l l  s t e p  t o  
i n s t ru c t i on i s  given . 

TDC 
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TE CHN I C IAN SERIES DIAGNOST I C  SOFTWARE 

MAIN MENU COMMAND D E S CRIPT ION S 

FOR NORMAL DR IVE AL IGNMENT , ALL MODULE S S HOULD BE EXE C UTED IN O R DE R ,  � -6 . 
MODULE 0 ( S PEED CAL/ DEVIAT ION ) S HOULD NEVER BE BYPAS SE D ,  AS  I T  AUTOMAT I CALLY 
CHECKS THE DRIVE FOR SEVERAL MALFUNCTION S . 

Ma in  menu fun c t ions  appear on the l e f t  s id e  o f  the  v i d e o  s c re en , and a r e  
s e le c t e d  by r e sp onding t o  the p r omp t  "Te s t De s ir e d  ( 0 -6 ) ? "  wi th t h e  numbe r 
c o rr e s pond i n g  t o  the  de s i r ed fun c t ion , o r  by u s ing  the < N >  o r  < P >  s ub-menu 
func t ion i f  a l ready in a modu l e  ( se e  s ub-men u  func t ions / o pe r a t ion ) . 

Each ma in menu func t ion c ons i s t o f  a ' modu l e ' wh i ch i s  re s pon s ib l e  f o r  
ex e c ut ing a l l  c ommand s t o  the d i sk d r iv e  n e c e s sary  t o  a c comp l i sh the 
a l ignmen t procedur e . The mod u l e  a l s o  p r ov i d e s  p r omp t s  f o r  i n pu t  parame t e r s  
wh en req ui r ed , t e s t  e q u i pmen t  s e tup , t e s t  p o in t s , and  s pe c i f i c a t ions . 

SPEED CAL/ DEVIAT ION < 0 > ALL DRIVES 

Th i s  mod u l e  i s  us e d  t o  chec k  and a l ign the  d r iv e  mo t o r  s pe e d . 

When the  "0" k e y  i s  p re s s ed t o  s e l e c t the  S p e ed Ca l / De vi a t i on mod u l e , the  
fo l l owing me s s age wi l l  a p pe ar on the s c re en : 

LOAD BLANK D I SKETTE , <ENTER> ? ?  

Th i s me s sa g e  i s  p r omp t ing the  o p e r a t o r  t o  r emove any d i s ke t te s  that  c on t a in 
in fo rma t ion and i n s e r t  a b lank d i s ke t te . Pre s s  the k e y  
d i s k e t t e  h a s  be e n  i n s e r t e d . 

I f  a wr i te p ro t e c t e d  d i ske t t e  i s  p la c e d  the d r iv e  or i f  the wr i t e  pr o t e c t 
swi t ch i s  s h o r te d , the LOAD BLANK D I S KETTE , <ENTE R> ? ? me s s age  w i l l  be 
wi th the fo l lowi n g  me s sa g e : 

- ERROR ! WRITE P ROTECT S HORTED -
< C >  CONTINUE , <BK >  E X I T  TO MENU? ? 

Th i s  w i l l  a l low the operat o r  t o  p l a c e  an unpro t e c t e d  d i ske t te in d r iv e  or 
repa i r  the wr i te p r o te c t  c i r c ui t . o p e ra t o r  can  a l s o  c o n t inue w i th the t e s t  
b y  p r e s s in g  the "c " ke y o r  re turn t o  t h e  menu b y  pr e s s in g  the  key . 

-----------TAS·BO ® -----------
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DIAGNOSTIC SOFTWARE 

t h e  LOAD BLANK D I SKETTE me s s a g e , s e l f  t e s t s  a r e  
pe r fo rme d  automa t i c a l ly on t h r e e  c i r c ui t s : 

1 .  Wr i t e  pro t e c t c i r c ui t , 
2 .  0 c i rc ui t , 
3 .  Ind ex de t e c to r  c i rc ui t . 

1 .  Wri t e  Prot e c t C i r cu i t  

Af t e r  t h e  LOAD BLANK D I SKETTE i s  given , t h i s  mod u l e  s amp l e s t h e  wr i t e  
pro t e c t  b i t  the  FDC s t a tu s  r e g i s t e r  un t i l  the  ENTER key  i s  p r e s s e d . When a 
di s ke t te i s  i n s e r t e d  i n  t h e  d r iv e , the wr i t e  p ro t e c t sw i t ch w i l l  go  from O F F  t o  
O N  t o  OFF ,  if  the  new d i ske t te is  n o t  wr i t e  pro t e c t e d . If  t h i s  b i t does  
no t c h ange be fore  the key  is  pre s s e d , the  fo l lowi n g  e r r o r  me s sage  wi l l  

-
<C> CONT INUE , <BK> EX IT TO 

NOTE : A D I SKETTE I S  ALREADY I N  THE S E LE CTE D DRIVE AND 
YOU < EN TE R> WITHOUT REMOVING AN D  RE INS E RT ING THE 

DI SKETTE YOU W I LL GET THI S E RROR MES SAGE .  

I f  the wr i t e  p r o te c t  c i r c u i t s  ope r a t e  cor rec t ly ,  the  f o l lowi n g  me s sage  wi l l  
ap pear : 

- Wr i t e  Pro t e c t P a s s e d  -

2 .  Track Zer o C ir cu i t 

When the ENTER key  i s  pre s s e d , t h e  d r iv e  und e r  t e s t l S  r e s t o r e d t o  t r ack z e r o .  
t r ack 00  bi t of the FDC s t at u s  r e g i s t e r  i s  r e ad to d e t e rm ine i f  the d r ive  

tr ack z e r o  c i rcui t s  a r e  operat ing .  I f  t he t r ack 00 bi t d o e s  n o t  change , the 
fo l l owing e r ro r  me s sage  wi l l  appear : 

- ERROR ! TRACK ZERO FAILURE -
< C >  CONTINUE , <BK> E X I T  TO MENU? ? 

I f  the  t rack 00 c i r c ui t s  o p er a t e  c o r r e c t ly ,  the  fo l lowing me s sage  wi l l  appear : 

- Track Zero Log i c  Pas s e d  -

TDC 
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3 .  Index Det e c to r  T e s t 

When the ENTER key  i s  pre s s ed , the  index b i t o f  t he FD C s t a t u s  r e g i s te r i s  r e ad 
to d e t ermine  i f  the index de t e c t o r  c i rcu i t s  a r e  operat in g c o r re c t ly . I f  t h e r e  
i s  n o  index p u ls e  f r om the the  d r iv e  und e r  t e s t t h e  fo l l owing me s s age  wi l l  
a p pear : 

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

CAUT ION ! .NOT PRE S S  THE " c " KEY UNTI L  YOU HAVE CORRE CTE D THE 
CON D I T ION CAUS ING THE E RROR .  I F  THE ERROR I S  NOT 
CORRE CTE D , THE MOTOR SPEED C I RC U I T S  CANNOT BE T E S TE D  

THE COMPUTER WI LL " LO CK UP " AND MUS T B E  RE SET.  

I f  t h e r e  is  n o  error  in the  index d e t e c t o r  c i r c u i t s  the fo l lowi n g  me s sage wi l l  
appe ar : 

Ind ex De t e c to r  Pas s ed 

Onc e  the s e l f  t e s t s  ar e c omp l ete , p rogram w i l l  advanc e  i n to the mode . 
In th i s  mod e , a mo t o r  speed RPM gr aph , R PM r e ad ou t , and devi a t ion c oun t e r s  a r e  
d i s p layed on the  bo t t om t h e  s c re en .  

The s pe ed d i s p lays i n  the mod u l e  a r e  a l l  d e r iv e d  fr om a s o f twar e 
ca l c u la t e s  t h e  current  d r iv e  mo t o r  RPM . The s o f twar e  upda t e s  the  
appr ox ima t e l y  once every 400 m i l l i s e c ond s . I f t he d e vi a t ion c oun t e r s  ar e  
enab le d ,  t h e y  ar e a ls o  upda t ed . 
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MOTOR SPEED RPM GRAPH 

The g raph the l a t e s t  mo t o r  s pe e d  RPM g r aph i ca l ly .  A p lo t  i s  mad e  on 
the s c a l e  f o r  RPM ' s  i n  t h e  r ange  of  2 9 0-3 1 0  RPM . Any va lue abo v e  o r  be l ow 
th e s e  va l ue s  i s  p l o t te d  in  the c o r r e s pond i n g  ove r-range  o r  unde r - range p o r t ion 
of the  g raph . 

MOTOR SPEED RPM READOUT 

The d e c ima l va lue  o f  the RPM at l a s t  upda t e  i s  d i s p layed  to the  r igh t o f  the 
graph . Th i s  va l ue w i l l  be cons t an t ly changing  by one or t wo RPM ' s .  

DEV IAT ION COUNTE RS 

When th i s  modu le  is  en t e r e d , t h e  d ev i a t ion c ount e r s  can b e  s t ar t e d  by pres s in g  
the " c "  key . d e vi a t i o n  c oun t er s  w i l l  d i s p l ay the and the  m1n 1mum 
coun t .  To r e s e t  t h e  c oun t e r s  p re s s  the "c " k e y  for  a p pr ox ima t e ly 1 / 2  s e c ond . 

The 1 / 2  s e c ond i s  r e q ui r e d  t o  a l low t h e  t ime r s  t o  s e t t le .  Fa i lur e t o  ob s e rve 
the 1 / 2  t ime c ou l d  r e s u l t  in  i n c o r r e c t measuremen t s . 

The mo t o r  s h ou l d  b e  ad j us te d  t o  a s  near 3 0 0  a s  p o s s ib l e  w i th +/- 4 . 5  
RPM maximum d ev i a t i on a l lowe d . Each t yp e  o f  d r ive ha s a mo t o r  s pe e d  ad j us tment  
a s  l i s t e d  be low.  

TYPE DRIVE 

1 .  Shugar t SA400 
2 .  TE C FB-20 l 
3 .  Tandon TM1 00 
4 .  Tex a s  P er i phe r a l ( TP I ) 

MOTO R S PE E D  ADJUS TMENT CONTROL 

R-1 3 on d r iv e  mo t o r  s ervo PCB 
VR-30l  on d r iv e  mo t o r  s e rvo P C B  
R-4 o n  d r iv e  mot o r  s ervo P C B  
R-54 on d r iv e  P C B .  

TDC 
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TE CHN I C I AN S E R I E S  DIAGNOST I C  SOFTWARE 

HEAD CARRIAGE CHE CK 

When the h e a d  car r i ag e  check mod u l e  i s  s e le c t e d , t h e  fo l lowing me s s age w i l l  
appear on the  bo t tom s e c t i on o f  the s c re en :  

Opt i ons : 
<EN TE R> t o  AUTO S TE P  be twe en TRACKS 00 & ** 
< U> s e r  d e f in e d  AUTO S TEP  

**  For Shu g a r t  and TEC d r iv e s  the  t rack l imi t is  34  
For Tandon and TP I d r iv e s  the t r ac k  l imi t is  3 9  

For a norma l a l ignmen t  p r o c edur e  you s h ou ld p r e s s t h e  ENTE R  k e y  and a l low the  
d r iv e  ca r r iage  t o  s t e p  b e tween i t s  max imum r an ge s . You wi l l  be p r omp t e d  t o  
ins e r t  a b l ank d i s k e t te a n d  pre s s ENTE R  a ga in .  Th e  c a r r iage  w i l l  be gin 
cont inuous l y  s t e p p i n g  b e t we en t r ack 00 and the max imum t r ack  l imi t . 

I f  you wi sh  t o  s t e p  b e tween any o ther two t rack s p r e s s the "U" key . You wi l l  
be p r omp t e d  t o  load a b lank d i ske t te and p r e s s ENTE R .  A f t e r  p r e s s in g  E N TE R  y ou 
wi l l  be a s k e d  t o  input a t wo d i g i t t r ack numbe r .  You may s e l ec t  any t rack 
wi t h i n  the r ange o f  the  t yp e  d r iv e  under  t es t .  For  t r acks  0 - 9 you mus t e n t e r  
wi th a l ead i n g  0 s u ch a s  0 8 f o r  t rack 8 .  Af t e r  the  two d i g i t s  a r e  e n t e r e d  y ou 
wi l l  be a sk e d  t o  en t e r  two more d i gi t s . Th e s e  s ec ond t wo d i g i t s  mus t 
gre a t e r  than the f i r s t  t wo .  Af t e r  the  s ec ond  two d i g i t s  a r e  e n t e r e d , the  d r iv e  
wi l l  b e g i n  s t ep p i n g  b e t we en the  s e le c t e d  t r ac k s . 

Wh i le the d r ive i s  s t ep p i n g  be tween t r ack  0 0  and i t s  maximum t r ack you s h ou ld 
vi s ua l ly o b s erve the  c a r r i a g e  a s s emb l y  to insure that the  c a r r iage is  movi n g  
free l y  a n d  n o t  b in d in g  a t  a n y  po in t  i n  i t s  t r av e l .  I ns pe c t  s tepper and 
cam s ha f t s  for p r o p e r  o p er a t i on .  Re p a i r  i f  n e c e s s a r y . 

Wh i l e the d r ive i s  s tepp ing , you wi l l  be  a s ke d  t o  the 1 2 V and S V  powe r  
s up p ly ou t p u t . The 1 2 V s up p ly s h ou ld  b e  1 2 VD C  + / - . 6 V a n d  th e  S VD C  s u p p l y  
shou ld b e  S V  +/ - . 2S V .  I f  t h e  powe r  out put  i s  no t in  t o l e r an ce , t h e  p ower 
s up p l y  s hou ld  be  ad j us t e d , r e pa i red , or r e p l ac e d  to b r in g  i t  w i th in 
sped f i c a t i o n s . 
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Head / Rad i a l  "CATS EYE" Di s p lay 

EVEN AMPL I TUDE ( 1 00%1. O N  TRACK 

80% O F  R I GHT, + 1 M I L  O F F  TRACK TOWARD T K  0 

L E F T  60% OF R I GHT. + 2 M I L  O F F  T R AC K  TOWARD TK 0 

L E F T  40% OF RIGHT , + 3 M I L  O F F  T RACK TOWARD TK 0 

R I G HT 80% OF L E F T. - 1 M I L  O F F  T R AC K  TOWARD 34 

R I G HT 60% OF LE FT. - 2 M I L  O F F T R ACK TOWARD 34 

R I G HT 40% OF L E F T. - 3 M I L  O F F  T R AC K  TOWARD 34 

Hea d / Rad i a l  Per c en t ag e s  

TDC 
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TE CHN I C IAN SE R I E S  

ALIGNMENT OF  HEAD RADI AL 

DIAGNOSTIC SOFTWARE 

I f  t h e  head r ad i a l  i s  not  w i th in s pec i f i ca t ions  you mus t pe r fo rm the 
fo l l owing s t e p s  depending upon the t ype of d r ive unde r t e s t :  

SHUGART DRIVE and TE C DRIVE 

1 .  S l i gh t ly l o o s en the two moun t in g  s c rews fo r the s t e p per mo t o r . 

2 .  Turn the s t e ppe r mot o r  s l igh t ly r i gh t  o r  l e f t a s  n e ed ed u n t i l  the  two 
lobe s o f  the " ca t s -ey e " a r e  a s  n e ar l y  equa l a s  po s s ib le . 

NOTE : I F  YO U MOVE THE STEPPED MOTOR TOO FAR ONE D I RE CT ION THE R IGHT LOBE W I L L  
COMP LETE LY D I SAPPEAR AND TOO FAR IN THE OTHE R D I RE C T ION THE LE FT LO BE 
WI LL COMP LETELY D I SAPPEAR . WHEN E ITHE R OF  THE SE CONDI T IONS EX I S T , THE 
STE P PER SYS TEM I S  AT LEAST ONE FULL TRACK O F F  T RACK 1 6 . 

3 .  A f t e r  S t e p 2 above , t igh ten the  moun t in g  s c rews fo r the s t eppe r  mo t o r  
wh i l e  wat ch ing the " ca t s -eye " to insure  tha t  the  p a t t e rn d o e s  no t change . 

4 .  Us e the "up " ar row t o  s te p  out  e la s t i c .  Ver i fy t h a t  the  h e ad r ad i a l  i s  
s t i l l  wi t h i n  s p ec i f i ca t i on s . Re -ad j us t  a s  nec e s s ar y . 

5 .  Us e the "DOWN " ar r ow t o  s te p  in e las t i c . Ve r i fy that  the  h e ad r ad i a l  i s  
s t i l l  wi th in s pe c i f i ca t ions . Re -ad j us t  a s  n e ce s s a r y . 

6 .  Re peat  S te p s  4 and 5 un t i l  the  " ca t s -eye " pa t t e rn r ema i n s  w i th in 
s pec i fi c a t ions  a f t e r  s t e p p in g  in and out e la s t i c .  

7 .  Insure that  the s tepper moun t in g  s c rews a r e  t igh t . 

TANDON DRIVE and TP I DRIVE 

1 .  Loo s en the two r e t a i n i n g  s c rews on the r e a r  o f  t h e  uni t , and 
re t a ining s c r ew on the c a r r i ag e  a s semb l y . 

F INE ADJUS TMENT 

2 .  Wh i l e  ob s e rving the s c ope , turn the ad j us tme n t  s c r ew un t i l  the l obe s a r e  
o f  e q ua l  amp l i tude . 

7 :  1 7  
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SOFTWARE 

COURSE ADJ US TMENT 

3 .  I f  the f ine  ad j us tmen t  wi l l  n o t  b r in g in t h e  l ob e s  t o  ne ar l y  eq ua l  s iz e , 
l oo s en the s c rew on the s te p p e r  mo t o r  c o l l a r  and the l ob e s  t o  
th e proper  p a t t ern by r o t a t ing t h e  c am .  Th e n  r e pe a t  t h e  f in e  ad j us tmen t 
abov e . 

4 .  T i gh ten a l l  r e t a ining  s c rews . 

5 .  U s e  the "UP " ar row t o  s t e p  ou t e las t i c .  Ver i fy tha t the h e ad rad i a l I S  
s t i l l  wi thin  s p ec i f i ca t i ons . Re -ad j us t  a s  n e c e s s ar y . 

6 .  U s e  the "DOWN " ar row t o  s te p  in  e la s t i c .  Ve r i fy t h a t  the h e ad rad i a l  I S  
s t i l l  wi thin s pe c i f i ca t ion . Re -ad j us t  a s  n e c e s s a ry . 

7 . S t eps  4 and 5 un t i l  the  " ca t s -eye " pa t t e rn r ema i n s  w i t h in 
spec i f i c a t i on s  a f t e r  s t ep p in g  in  and o u t  e la s t i c .  

8 .  Ins ur e  t h e  re ta i n i ng s c rews a r e  t igh t . 

AZ I MUTH 

Fie l d  a d j us tmen t o f  a z imuth i s  not  po s s ib le a t  t h i s  t ime , and i s  NOT 
sup p o r te d ! ! !  Th i s  modu le i s  inc l uded fo r upward  c ompat ib i l i t y  pur pos e s  on l y . 

TDC 
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TE CHN I C IAN SERIES 
@) 

DIAGNOST I C  S OFTWARE 

TRACK ZERO ADJUS T  

Th i s  mod u le wi l l  a l low you t o  check and a d j us t the t r ack z e r o  sw i t ch . I n  the 
in fo rma t ion s e c t i o n  o f  the  s c re en you wi l l  be  g iven i n s t ru c t i ons  for  
conne c t in g  your o s c i l l o s cope t o  the  t yp e  d r iv e  that  you a r e  t e s t in g .  The 
tes t p o in t s  u s ed d i f fe r  be twe en d r iv e s ; the r e fore , make s u r e  t h a t  the d r ive  
unde r  t e s t  is  the s ame a s  that  s h own in the  d r iv e  s e c t i on of  the  s c re en . 

***************** CAUT I ON***************CAUT ION********** ******************* 

BE FORE INSE RT ING YOUR ALIGNMENT D I SKETTE I N SURE THAT THE WRITE P ROTECT C I RCUITS  
ARE OPERAT ING P ROPERLY ON THE DRIVE  UNDE R TE S T .  I F  THE ALI GNMENT DI SKETTE I S  
ACC IDENTALLY WRITTEN O N  O R  E RAS E D  I T  W I LL BE UNUSABLE . 

*****************CAUT ION**************CAUT ION****************************** 

Ins e r t  the a l ignme n t  d i ske t t e when p r omp t e d . 

Fo l low t he i n s t ru c t ions  f o r  s e t t in g  up and c onne c t in g  the o s c i l los c ope . 

TRACK 1 6  CON F I RMAT ION 

The f i r s t  s t e p  of the Track Ze r o  Mod u l e  i s  t o  insure that  the  h ead r ad i a l  
" ca t s -eye " i s  found o n  t rack 1 6 . I t  i s  p o s s ib le t o  have the  t r ack z e r o  
swi t ch exa c t ly f o u r  t r ac k s  o f f ;  h oweve r ,  i f  t h i s  c ondi t ion ex i s t s , t h e  
" ca t s -eye " wou l d  n o t b e  found 1 6  t r acks  f r om t h e  incorrec t ly s e t  t rack z e r o  
swi t c h . 

NOTE : THE D I SKETTE HAS THE CATS -EYE RE CORDED EXACTLY 1 6 .  
IF THE TDC TRACK INDI CATOR D I S P LAYS ANY OTHE R TRACK OTHE R  THAN 1 6  WHEN 
THE CATS -EYE I S  PRE S ENT , I S  E RROR IN THE TRACK ADJUS TMENT 
OR MALFUNCT ION OF HARDWARE . 

Obs e rve the  o s c i l l o s c op e  d i s p l ay .  Whe n  the r e ad /wr i t e  h e ad i s  p o s i t ioned on 
track 1 6 , t h e  d i s p l a y  s hou l d  be  a " ca t s -eye " pa t t e rn w i t h  e ach " eye " b e ing o f  
eq ua l s i z e . I f  n o  " ca t s -eye " i s  ob s e rved on t rack 1 6 , s in g l e s t ep  t o  t rack 1 2 .  
I f t h e  p a t t e rn i s  now pre s en t , you wi l l  have t o  move the  t r ack z e r o  sw i t ch 
ou t four c omp l e t e  t r acks be fo r e  the  f in e a d j us tmen t . 

TDC 
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S e t  o s c i l lo s c op e  c on t r o l s  a n d  conne c t ions a s  d i r e c t e d  by  the  d i s p l ay . 

on  t h e  o s c i l l o s c op e  s c re en shou l d  b e  a r e c t an gu l a r  wave wi th a 5 0 %  
duty cyc l e . t h e  s igna l d o e s  n o t  have a 5 0 %  dut y c y c l e  you mus t :  

1 .  l oo s en t r a ck z e r o  moun t ing s c rew . 

2 .  ob s e rving the  t rack  z e r o  s i gna l ,  move the t rack  z e r o  swi t ch unt i l  
the wav e fo rm  h a s  a 5 0 % du t y  c y c l e .  

3 .  Ho l d  swi t ch i n  po s i t ion and t i gh t en the moun t in g  s c rews . 

TRACK ZERO CONFI RMAT ION 

t rack z e r o  5 0 %  dut y  c yc l e , p r e s s <ENTER> . You wi l l  
be t o  r e c on f i gu re t h e  o s c i l l o s c op e  t o  moni t o r  t h e  s i gna l r e c o rd ed o n  
tr ack z e r o  o f  t h e  a l ignme n t  d i ske t te . Se t up the o s c i l l o s c ope ac cord i n g  t o  
th e ins t ru c t i ons . 

I f  the r e ad /wr i t e  h e ad i s  p o s i t ioned on t rue t r ack z e r o , you wi l l  ob s e rve a 
da t a  p a t tern  on t h e  o s c i l l o s c op e . 

TAN ON and TP I ZERO S TOP ADJUS T 

1 .  t h e  t r ack z e r o  s c rew t wo turns . 

2 .  S lowly turn the t r ack z e r o  s t o p  s c rew i n  un t i l  the  out put amp l i tu d e  
s t ar t s  t o  d e c reas e . 

3 . Back t rack zero s c rew ou t  unt i l  the amp l i tude s t op s  i n crea s in g .  Turn 
th e s c rew ou t ano the r  1 / 2  turn fo rm th i s  p o in t . 

TDC 
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TE CHN I CIAN S E RI E S  
TRS-SO ® 

INDEX T IMING MODULE 

DI AGNOST I C  S OFTWARE 

Th i s  modu l e  a l lows you t o  s e t  the index s ec to r  a s s emb l y  s o  that  the index 
s i gna l wi l l  o c cur j us t  p r i o r  t o  the s t ar t o f  da t a  r e c o r d i n g . 

Aft e r  s e l ec t in g  t h i s modu le , s e t  the o s c i l lo s c ope c on t r o l s  and c onne c t i on s  
ac c o r d i n g  t o  t h e  in s t ru c t i ons on t h e  d i s p lay . 

The ex t e rna l s yn c  s igna l i s  gene r a t ed e a ch t ime the index h o le in t h e  
d i s ke t te p a s s e s  the  index a s s emb l y . The r e  i s  a da t a  b ur s t  r e c o rded  on t rack 
1 o f  the  a l ignmen t d i ske t t e .  Th i s  da t a  bur s t shou l d  o c cur on  the s c ope 200  
mi c r o s e c ond s a f t e r  the  s t ar t  of  the swee p . 

NOTE : I F  THE DATA BUR S T  S HOULD BE OUT O F  AL IGNMENT S UCH THAT I T  O C CURS 
EARL IER OR MORE THAN 500 us LATER THAN THE INDEX SYNC P ULS E , YOU W I LL 
HAVE TO S LOW DOWN THE T IME BAS E  UNT IL YOU CAN S E E  THE DATA B URST .  

To adj us t t h e  index t iming you mus t :  

1 .  S l i gh t l y  l o o s en t he mount ing s c rews o f  t h e  i ndex a s s emb ly . 

2 .  Move t h e  i ndex a s s emb l y  un t i l the da t a  bur s t  i s  2 0 0  m i c r o s e cond s f r om the  
s t ar t  of  the  sweep . You a r e  a l lowed +/ - 50  m i c ro s e cond t o leran ce ;  h oweve r , 
you s h ou l d  adj us t a s  near  t o  200  m i c r o s e c ond s a s  po s s ib l e .  

3 .  Ho l d  t h e  i ndex a s s emb l y  i n  p l a c e  and t i gh t en the mount in g  s c rews . 

, 
I , 

I 
I 

= 

I nd ex T iming D i s p lay 
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DIAGNOSTI C  

HEAD AMP LITUDE 

In t h i s  mod u le you wi l l  be ob s erving  the  amp l i tu d e  o f  the  r e ad h e ad c i rc ui t s . 
Each t ype o f  dr iv e h a s  d i f fe r en t  minimum h e ad amp l i tu de . 

Shuga r t  
TE C 
Tandon 
TP I 

- 2 00 mv 
- 300 mv 
- 2 2 5  mv 
- 200 mv 

Aft e r  s e l e c t ing t h e  Head Amp l i tude Mod u l e , you w i l l  be a s k e d  t o  e n t e r  the  da t a  
pa t t e rn t o  wr i t e . Norma l ly y o u  wi l l  p r e s s  t h e  < ENTER> k e y  fo r a p a t t e rn o f  F F .  
I f  y o u  wan t any o th e r  pa t t e rn e n t e r  t h e  Hex c o d e  o f  t h e  d e s i r e d  p a t t e rn . 

Nex t you wi l l  a sked the t rack on wh ic h  you a r e  to wr i t e  the s e lec t e d  da t a  
pat t e rn . Norma l ly you wi l l  p re s s  < EN TE R> f o r  t rack 34 . I f  you wan t t o  wr i t e  
on any o t h e r  t r ack en ter  i t s  two d i gi t d e c ima l numbe r .  

You wi l l  be a sked t o  enter  the  wr i t e  mod e . Norma l ly you wi l l  p r e s s <ENTE R> fo r 
a s in g l e  wr i t e . I f  you need  a c on t inuo u s  wr i t e  p r e s s the "c "  k e y . 

Nex t you wi l l  be a sked t o  s e le c t  t h e  FDC d ens i t y .  I f  you wan t t o  us e s in gl e  
pre s s  < ENTE R> o r  i f  you wan t  doub l e  p re s s the " 2 " k e y . 

WARN I NG :  YOU MIGHT F IND S OME EARLY MODE L S HUGART D R IV E S  THAT WILL NOT ACCEPT 
DENS ITY DATA.  ALS O , DOUBLE DENS ITY WILL WORK ON A MODEL I 

ONLY I F  THE DOUBLE DEN S ITY ADAPTER HAS BE EN I N S TALLE D .  

Th e  i n s truc t ions and s p e c i f i c a t i on s  f o r  t h e  t y p e  d r iv e  s e l e c t e d  wi l l  now be  
d i s p l ayed . Se t the  s c op e  c onne c t ions  and c on t ro l s  a s  in s t ru c t e d  on the  
d i s p l ay .  

NOTE : THE TP I PCB USE S D I F FE RENT TEST PO INT N UMBE RS .  BE S URE THAT YOU USE  THE 
CORRECT TE S T  PO INTS . 

I f  t h e  head amp l i tu d e  i s  no t abov e  the min imum f o r  the t yp e  o f  d r iv e  under 
te s t , you mus t do one of the fo l l owing : 

1 .  C l e an the r e ad /wr i t e  h e ad . 

2 .  Try d i f feren t med i a .  

3 .  F o r  Shuga r t  Dr ives , r e p lac i n g  the  h e ad l o ad p ad c ou ld in c r e a s e  h e ad 
amp l i tude . 

TDC 
7 : 2 2  

r_E_c_H_Nr_c_r_AN_s_E_a_rE_s ______ TRS-BO ® __________ s_o_Fr_w_A_RE 

MODULE 

be 

DOUBLE 

------------laflaelllaeli-----------



® 
DIAGNOST I C  S OFTWARE 

4 .  For the o ther  t ype  d r ive s , r e p l a c i n g  t h e  h e ad l o ad a rm c ou ld increase  
head amp l i t ud e .  

5 .  Repa i r / r e p l a c e  l o g i c bo ar d . 

6 .  Re p lace r e ad /wr i t e  h e ad a s s emb l y . 

COMPLIANCE CHECK 

The c omp l i an c e  check i s  u s e fu l  t o  d e t e rm i ne i f  the p r e s sure o f  t he head load 
pad aga ins t the me d i a  i s  s u f f i c i e n t . 

App l y  an add i t i ona l 1 5  grams ( th e  we igh t o f  a q uar t e r )  t o  the  h e ad load a rm .  
By o b s erving the  h e ad amp l i tu d e , v e r i fy  that  the  vo l t ag e  d i d  n o t  inc reas e by 
mo re than 1 0 % .  

I f  t h ere  was an i n c reas e o f  more than 1 0 % ,  you mus t t ak e  the fo l lowin g ac t ion :  

1 .  For Shuga r t  Dr ives , r e p l a c e  the h e ad l oad pad . 

2 .  For  TEC D r i v e s , r e p l a c e  the  h e ad l o ad a rm . 

3 .  For Tandon and TP I Dr i ve s , l o o s en the t wo nut s tha t h o ld s  the l oad t o  
the c a r r i a g e  a s s emb ly . Wh i le ob s erving t h e  s c ope , move t h e  arm un t i l  the 
ou t put  is  h i ghe s t . Ho l d  t h e  a rm in  th i s  po s i t ion and t igh ten the nut s . 

4 .  Re -ve r i fy the c omp l i an c e  a ft e r  c o r r e c t iv e  a c t i on i s  comp le te d . 

7 : 2 3  
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RAW 

Raw Mod u l e  i s  a c h e ck o f  t h e  me chan i ca l  and e l ec t r i ca l  e f fe c t on  the  
da t a  r e ad f r om the  me d i a .  Mechan i ca l  j i t t e r  c ou ld b e  caus e d  by : 

1 .  Dr i v e  b e l t  
2 .  mo t o r  
3 .  Mo t or c o n t r o l c i r c ui t s  
4 .  Hub wear 
5 .  Hub be a r in g s  
6 .  En l arged  c e n t e r  h o l e  on med i a  

E le c t r ica l j i t te r  c ou ld b e  caus e d  by : 

1 .  Log i c  
2 .  Rea d /wr i t e  h e ad 

Aft er  s e l e c t in g  the Raw Dat a  Mod u l e  y ou wi l l  be  a s k e d  wh a t  da t a  p a t tern t o  
wr i t e . Norma l ly you wi l l  s e le c t  a p a t t e rn o f  F F  by p r e s s in g  the < ENTE R> key . 
I f  you  need s ome o t h e r  da t a  pa t t e rn you can en t e r  the  two h ex d i g i t s  o f  t h a t  
dat a  p a t tern . 

Nex t you w i l l  be a sked t o  s e le c t  the  FDC dens i t y . For  s ingl e dens i t y  pre s s 
f o r  doub l e  den s i ty p r e s s the "2 " ke y .  

WARN I NG ! !  YOU MIGHT F IND S OME EARLY MODE L SHUGA RT DRIVE S THAT WI LL NOT ACCEPT 
DOUBLE DENS ITY DATA .  DOUBLE DENS ITY WILL NOT WORK ON THE 
MOD E L  I UNLE S S  THE DOUBLE DEN S ITY ADAPTE R HAS BEEN INSTALLE D .  

Fo l low t h e  in s t ru c t ions  g iven fo r c onne c t in g  and ad j us t in g  t h e  s c ope . You mus t 
us e an e r a s ed  b l ank d i ske t te for t h i s  check . 

NOTE : YOU ARE ONLY US ING ONE CHANNEL O F  VERT I CAL INPUT I N  TH I S  CHE CK . YOU 
MUS T D I S CONNECT THE UNUSE D  PROBE THE DRIV E . 

TDC 
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TE CHN I CIAN SE R I E S  DIAGNOS T I C  S OFTWARE 
® 

The r e  w i l l  be a d j us tmen t s  f o r  e le c t r i ca l  j i t t e r  on the  TP I and Shuga r t  
dr ive s .  On t h e  TE C a n d  Tandon t h e r e  i s  no  ad j us tmen t . 

1 .  For  the S h u ga r t D r i v e , a d j us t  R1 3 on the P C B  for  c e n t e r in g  o f  the  2 nd 
pu l s e  b e twe en t h e  1 s t and 3rd pu l s e .  The re s h ou ld b e  n o  mo re tha t 300 n s e c  
j i t t e r  on t h e  2 nd pu ls e .  

2 .  For  the TP I Dr iv e , ad j us t  R23  on the PCB  fo r c e n t e r in g  o f  the  2nd pu l s e 
be twe en the  1 s t and  3 rd p u l s e .  The r e  s h ou ld b e  n o  mo re than 240 n s ec  
j i t t e r  on t h e  2nd pu ls e .  

NOTE : " J I TTE R "  I S  MEASURED AS THE WIDTH O F  THE R I S ING O R  FALLING PULS E 
TRAN S IT ION , WH I CH APPEAR S  AS THE BLUR RED AREA . 

----------TRS·BC 
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3 .  On the  Tandon and TEC Dr i v e s  you c an on l y  check fo r c e n t e r in g  o f  t he 2nd 
pu l s e be t we en the 1 s t and 3 rd pu l s e .  

I f  t h e  e le c t r i c a l j i t ter c a nno t be  brou gh t  t o  s pe c i f i c a t ions , you wi l l  need 
to r e pa i r / r e p la c e  t h e  PCB o r r e p l a c e  the r e ad / wr i t e  h e ad . 

I f  t h e  3 rd pu l s e j i t te r  i s  more than 480 n s e c  on any d r iv e , t h e  prob l em i s  
prob ab ly c a us ed  b y  an i t em from the me chan i ca l j i t te r  l i s t  o n  the previous  
page . 

! !  

I 

Raw Dat a  "J i t te r "  

TDC 
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® DIAGNO S T I C  SOFTWARE 

TDC E R ROR ME S SAGE S 

TOC e r ror me s sa g e s  are  genera t e d  by TDC p r o gram up on the  d e t e c t i on o f  
s p e c i f i c  fa i lur e s . The e r ro r  checking  i s  aut oma t i c , and t h e  u s e r  i s  n o t i f i e d  
o f  t h e  s tatus  a s  e a ch t e s t i s  Whenever an e r ro r  c od e  i s  gene r a t e d , 
th e n o t ed d e fec t s hou ld be c o r r e c t e d  be fore  c o n t inu i n g  fur t h e r  ae rvi c e  o r  
a l i gnmen t  procedur e s . 

The fo l lowing e r ro r  c od e  l i s t s t a t e s  the reas on the e r ror wa s d e t e c ted , and 
po s s ib l e  prob l ems  caus ing the f a i lur e . 

ERRO R ! WRITE PROTECT S HORTE D 

Ind i c a te s  that  t h e  wr i te p ro t e c t  swi t ch i s  s h o r t ed , r ema � n �n g  c l o s e d  due t o  
me chan i c a l p r ob l em , o r  t h a t  t h e  wr i t e p r o t e c t e le c t r on i c s  a r e  ou t put t in g  a 
cons t an t  l o g i c  h igh t o  the FDC .  

! WR ITE PROTECT FAI LURE 

Th e wr i t e  prot e c t  swi t ch s t a t u s  i s  f a i l in g  t o  t o ggl e wh en a non-wr i t e  
pro t e c te d  d i s ke t t e i s  ins e r t e d  i n  d r iv e . Swi t ch may be open , ma l ad j us t e d , 
the s w i t ch a rm may be b r oken , o r  wr i t e  p ro t e c t  e le c t r on i c s  a r e  out put t in g  a 
cons t an t  l o gi c  low t o  the FDC . 

ERRO R ! NO D I SKETTE I N  DRIVE 

No d i s ke t te wa s in  d r ive wh en requi r ed by pro gram .  Che cked o n l y  mod u l e s  
tha t  wr i te t o  d i sket t e . 

E RROR ! DOOR NOT CLOSED 

Di s k  d r iv e  do or  wa s not c l o s ed wh en req u i r e d  by program .  

ERRO R ! D I SKETTE I S  WRITE P ROTECTED 

A wr i t e  p r o te c t e d  d i ske t te wa s in s e r t e d  d ur i n g  a s t e p  that  wr i t e s  t o  the  d r iv e . 
For your p r o t e c t i on ,  wr i t e  pro t e c t TDC program d i ske t t e s ! 

r:E:.:;c::H:;.Nr:.;c:,:r;:,:A,;_Ns_E_R_IE_s ______ TRS·BO 
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DIAGNOST I C  S OFTWARE 

ERROR ! INDEX NOT DETE CTE D 

pu ls e ( IP* ) is not b e ing s en s e d  by FOC .  Pos s ib ly d e f e c t iv e  index 
as s embly , or index e le c t roni c s  l o gi c f a i lur e . 

ERRO R !  CANNOT FIND  TRACK Z E RO 

Tra c k  zero s igna l ( TRK00* ) i s  n o t  b e ing s en s ed by FOC . Sus p e c t bad t r ack z e r o  
swi t ch a l ignme n t , d e fec t ive t r ack 00 swi t ch , o r  t r ack z e ro e l e c t ron i c s  l o gi c  
fa i lure . Les s l ik e ly : de f e c t iv e  s t e pper mo t o r , s t e p pe r  mo t o r  c on t ro l l o g i c 
fa i lure , o r  s u s p e c t 1 2  vo l t  s up p ly fa i lure . 

TOC 
7 : 2 8  
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********************************************************************** 
***** WARN ING ! WARN IN G !  WARN ING ! ***** 
********************************************************************** 
***** 
***** 
***** 
***** 
***** 
***** 

TH IS PROGRAM CAN DE S TROY DATA ! ! !  BE CAREFUL 
BE CERTAIN YOU UNDE RSTAND HOW TO USE IT 

BEFORE ATTEMPTIN G  TO USE IT FOR DRIVE 
VE RIF ICAT ION OR TROUBLE SHOOTING 

***** 
***** 
***** 
***** 
***** 
***** 

********************************************************************** 

TECHNICIAN SERIES TRS-BO 

WARNING! WARNING! WARNING! 

AND 
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D ISKDGS Dr iv e  T e s t for � 1 / 4 inch D i s k  Dr ive s  
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D ISKDG5 � 1 /4 = inch D ISK D IAGNOSTIC  

INTRODUCTION 

D ISKDG5 i s  in t ended to as s is t  in th e troub leshoo t in g  o f  5 1 / 4  in ch d i s k  
dr ive s . 

GENE RAL DE S C R IPTION 

" D ISKDG5 " is des igned to t e s t a l l  types  of 5 1 / 4  in ch f loppy d i s k  dr iv e s  
curren t ly us ed i n  the TRS -80 Mod e l  I I I / 4 / 4 P  and Mode l  2000  M i c r o c ompu t ers . 
The program u s e s  a menu dr ive tha t  a l l ows the u s e r  to  ch ange dr iv e parame ters  
and to  s e l e c t s ev er a l  d i f ferent t es t  mod e s . us e r  can s e l ec t  a 
pro gr ammab le number o f  pas s e s  for 1 to 4 dr iv e s  at a t ime , or a cont inuous 
mod e  can be  s e l e c t ed . 

FEATURES 

All 5 1 / 4  inch dr iv e s  c an be  t e s t ed w i th the s ame program .  
Menu dr ive g iv e s  a l l  av a i l ab l e  op t ions a t  a gl an c e . 
Cumu la t ive erro r s  may be v iewed a f t e r  each t e s t and may a ls o  b e  s en t  to  the 

l ine  pr int er .  
Comp l e t e  h i s tory o f  each dr ive ma in t a ined  and may a l s o  be  s en t  to  the l in e  

pr"in t e r . 

EQUIPMENT REQUIRED 

TRS -80 Mod e l  I I I , 4 or 4P . 
5 1 / 4  inch forma t t e d  d i s ke t t e s  for each dr iv e  b e in g  t e s t ed . 
For 80 Track dr ive s  - dr iv e cab le w i th p in 3 2  in s ta l led on the connec to r  

a n d  o n  the dr ive conn e c t o r  { p in 32 is  s id e  s e l e c t } . 
" DISKDG5 " D IAGNO S T I C  PROGRAM . 

___ TE_c_H_N_r_cr_AN __ sE_R_r_Es ____ TAB-SD ® __ o_r_A_c_No_s_T_r_c _s_o_FTW_A_RE ___ _ 
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TE CHN I C IAN SE RIE S  DIAGNOSTIC  SOFTWARE 
® 

P RE PARING DRIVE S FOR TES T ING 

35 TRACK DRIVE S 

Th e  35 t r ack dr ive s  ( Shugar t and TE C )  can b e  t e s t ed us ing d i s ke t t e s  forma t t e d  
w i th FORM35 o r  wi th d i s ke t te s  forma t t e d  o n  40 track dr iv e s  us ing the s t andard 
TRSDOS forma t t e r . 

40 TRACK DRIVE S 

Th e  40 tr ack dr ive s  ( Tandon and TP I ) are t e s ted  us ing s t andard TRSDOS fo rma t . 

80 TRACK DRIVE S 

The 80 track dr ive s  ( M i t s ub is h i ) can b e  tes ted  b y  forma t t ing them u s ing LOOS . 
To forma t  with LDOS , boo t up an LDOS d i s ke t te , in s e r t  a b lank d i s ke t t e  in the 
dr ive to  b e  forma t t e d  and type : 

FO RMAT : d  ( NAME =" TE S T "  , MPW= " PAS SWORD" , DDEN , S IDE S =2 , CYL=80 ) < ENTE R> . 

Once a l l  t e s t d i s ke t te s  h av e  b e en forma t t e d , boo t up the d iagno s t ic d i s ke t t e 
and exe c u t e  D I SKDG5 . 

DISKDG5 
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TE CHN IC IAN SERIES DIAGNOST IC 

O PERATING D ISKDG5 

Th i s  d iagno s t i c is for t e s t in g  a l l  5 1 / 4 in ch d is k  dr ive s . 

To s t a r t  the pro gr am type < DISKDG5 > <ENTE R> . You wi l l  then be promp t e d  to 
r emov e the sys t em d i s ke t t e . The t e s t shou ld no t be s t ar t ed the sys t em 
d is ke t te is removed in order to preven t acc iden t a l  d mag e  to  
d is ke t t e . Aft er the tes t has b e en s t ar te d , th i s  mod u l e  wi l l  no t repeated 
un le s s  the tes t is  re-s t ar t e d  from TRSDOS Read y . 

A f t e r  pre s s ing <ENTE R> th e ma in menu wi l l  appear . 

ME NU DISPLAY 

The ma in menu i s  in two s e c t ions . f i r s t ,  a t  th e top , d i s p lays enab led 
d r ives , dr ive type , t e s t mo d e  and read /wr i t e  s tatus . or al l o f  the s e  
be a l t ered us ing one the menu o p t ions . s e c ond o f  the 
l is t s th e o p t ions , pre c ed e d  the to  pre s s to  s e lec t that  

< 0 - 3 >  - Enab le / D is ab le Dr ive 

T o  enab le a dr ive for t e s t in g , s imp l y  pr e s s  th e number of  the des ired dr ive 
( L e .  to enab le dr iv e 2 p r e s s < 2 » ) .  Pre s s ing key aga in d i s ab le 
tha t  dr ive and i t  wi l l  no t be t e s t e d . As dr ive is en ab le d , i t s  number wi l l  
appear at the top  b e s ide " Dr iv e s : " . d i s ab led , i t s  number wi l l  be 
b lanked out . 

< D >  - S e l e c t  Dr iv e Type 

Th i s  menu o p t ion a l lows the u s e r  to  s e le c t  5 1 / 4  in ch dr ive cur r en t ly 
b e ing used in the TRS -80 Mod e l s  I I I , 4 ,  4P and Mode l  2000 . Dr ive type wi l l  
d e t ermine s t ep r a t e , numbe r  o f  tracks s id e s  aut oma t i c a l ly . 

<M> - Mode 

Th i s  opt ion a l l ows th e u s e r  to s e l e c t  e i th e r  a s p e c i f ie d  number o f  pas s e s  or 
cont inuous t e s t in g . Enter  e i ther a number in the range 0 t o  25 5  or a "C" . 
I f  a number is ent ered , each dr ive wi l l  be t e s t ed for tha t  number o f  t i e s  

th en th e next dr ive is  t e s t e d . a l l  h av e  b e en , tes ted for the 
s e l e c ted number o f  t ime s , th e menu wi l l  r e turn . I f  cont inuous ( " C" ) 

-----------TRS-BO ® 
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DIAGNOSTIC SOFTWARE 

d r ive w i l l  be  t e s t e d  onc e  b e fore  the next dr iv e is t e s ted 
and then wi l l  r e - cy c l e  back to  the f i r s t dr iv e . 

< W> - / Wr i t e  

Th i s  op t ion the us e r  to s e le c t  wh e th e r  to  wr i t e  to the d i s k  before  
r e a d in g . pro g r am in i t ia l i z e s  to  " Read On ly" in order to  preven t 
a c c iden t a l  d es tru c t ion o f  d at a . When t e s t in g , it  is recommended tha t  the 
Rea d /Wr i t e  o p t ion b e  us e d . 

< A> - Rea d  / Wr i t e  A l l Tracks S e quen t ia l ly 

Th i s  te s t  op t ion t e s t s  each track on a l l  enab l e d  dr ive s  s e quen t ia l ly . 
< R> - / Wr i t e  Tracks  

Th i s  t es t  op t ion caus e s  th e dr iv e to do  long s e eks be tween tracks . Al l 
t r acks b e  t e s t e d , a l though no t in s e quen t ia l  order . Th i s  opt ion wi l l  
prov ide the mo s t  thorough t e s t in g  o f  th e dr ive . 

< S >  - Rea d  / Wri t e  S ome Tracks 

Th i s  o p t ion prov id�s a qu ick te s t  of the out e rmo s t ,  mid d l e  and inne r  tracks . 

NOTE - THIS IS NOT A THOROUGH TE ST ! is  in t ended on ly as a qu ick che ck t o  
s e e  i f  the dr iv e  is a t  a l l  fun c t iona l .  

< T> - Read / Wr i t e  a S e l e c t ed Track 

Th i s  o p t ion a l lows repeated  t e s t in g  of one track . Upon se le c t in g  th is  
op t ion , the us er is  promp t ed for a track numbe r  for  tes t in g . 

<H> - Dr iv e ( s ) His tory 

Th i s  opt ion a l l ows th e u s e r  t o  v iew the cumu la t ive errors  on  each dr ive and 
the dr ive h i s t o ry by track number on each dr iv e . 

D ISKDGS 
8 : 6 
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TE ST DIS PLAY 

The te s t  d is p lay shows the current  
number o f  pas s e s  to be exe c u t e d  
pas s e s  comp le t ed . I f  con t inuous 
r e f le c t  th e to t a l  number o f  cyc l e s 

dr iv e unde r  t es t . The pas s shows the 
and the pas s count d i s p l ays th e numb e r  o f  

mod e  wa s s e le c ted , the pas s coun t wi l l  
comp l e t e d .  

The s e c t or count wi l l  no t b e  s e quen t ia l  ( 1 , 2 , 3  • • •  1 8 ) � "  TRSDOS forma t s . 
D ISKDGS us e s  a s k ip fac t or o f  3 ins t ead o f  TRSDOS ' s s k i p  fac to r  o f  6 .  Th is 
mak e s  th e te s t  run fa s t e r  pu t s  mo r e  s tr e s s on th e dr iv e . LDOS forma t 
u s ed  on th e 80 t r ack dr ive s  us e s  an in t e r l eav e o f  3 and s o  th e s e c t o r  count 
( 0  • •  1 7 ) w i l l  be s e quen t i a l  when tes t in g  thos e dr iv e s . 

I f a fa t a l  error o c cur s dur in g  th e t e s t , th e tes t wi l l  ab or t on tha t  dr ive 
and con t inue on to th e next enab l e d  dr iv e or re turn to th e menu i f  no o th e r  
dr iv e  is enab led . F o r  a n  exp l an a t ion o f  fa ta l errors  s e e  EXPLANAT ION 
ERRORS . 

Wh i le a dr iv e is be ing tes t e d , th e t e s t can be ex i t e d  by pre s s ing 
Th i s  wi l l  r e turn you to the ma in menu af t er any in- pr o gr es s  s e c tor  read or 
wr i t e  has  b e en comp l e te d . Ho l d  th e break key un t i l  the menu appears . 

CUMULATIVE ERRORS 

After comp le t ion o f  th e te s t , or a f t e r  pr e s s ing < BREAK> dur ing a t e s t J th e 
ma in menu wi l l  aga in b e  d i s p layed . To s e e  th e cumu la t iv e  err o r s  ( to ta l  
errors  f o r  each dr iv e ) pre s s  <H> .  Th e  to t a l  number o f  e r r o r s  be 
d is p layed a l ong with th e pas s on wh ich the f ir s t error oc curred . 
no fa t a l  errors occurred J th e pas s th a t  th e f i r s t non- f at a l  error oc curred  
w i l l  b e  d is p l ayed . I f  a fa t a l  error o c curred , the  pas s tha t  i t  on 
w i l l  be d is p l ayed r egard l e s s  o f  any p r i o r  non-fa t a l  err or s . 

To re turn to th e ma in 
errors  to th e pr int e r . 
h i s tory for the dr ive . 

menu , pr e s s Pres s in g  <P> w i l l  ou t p u t  
Pre s s ing a dr ive number ( 0  - 3 )  w i l l  d i s p lay the 

DRIVE HIS TORY 

The h i s t ory tab l e s  can b e  a c c e s s ed from th e cumu la t ive error d i s p lay . To 
v iew th e h i s t ory on a par t i cu lar dr iv e , pr e s s the number o f  the dr iv e  ( e . g .  
pr e s s  < 2 >  to v iew the h is tory  on dr ive 2 ) . 

A t  th i s  po in t , you 
pr in t er for ou t pu t . 

are promp t ed t o  s e le c t  e i ther the video  
Pre s s  ing <P> w i l l  output the t ab Ie t o  th e 

DISKDGS 
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< S >  ou t pu t  i t  t o  o f  th e d i s p lay can 
ha l t ed by pr es s ing th e < S PACE > bar and r e s t ar t e d  by pr es s in g  <ENTE R> . 

h a l t in g  d i s p lay , one a can d i s p layed by  pr e s s ing 
< SPACE > bar aga in . 

I f  a doub l e - s ided  dr iv e h a s  b e en tes t ed , th e err o r s  for s id e  0 wi l l  be 
d is p layed f i r s t , fo l l owed by the err o r s  for s id e  1 .  Aft e r  the en t ir e  h i s t ory 

th e dr ive b e en d i s p l ayed , you are i f  you wi s h  to  r e- d i s p lay the 
e r r o r s . I f  you an s wer <N> , wi l l  be  you w i s h  t o  c le a r  the tab le . 
Pre s s ing <Y> w i l l  c le a r  th e <N> the tab le as i t  
i s . 

NOTE - I f  th e tab l e  is no t c l e ar e d , any fur ther t e s t in g  on tha t  dr iv e wi l l  
err o r s  to th o s e a lready ex i s t ing . 

<Y> to c le a r  h i s t ory on l y  c le ar s  th e tab le for tha t 
s e lec t ed dr ive . o ther  dr ive h i s t or i e s  wi l l  le f t  unchanged . To c le a r  
a l l  o f  the tab l e s , e a c h  h is t o r y  tab le  mus t b e  ind iv idua l ly s e l e c t e d . Al l the 

c leared  on l y  on s t a r t -up . 

EXPLANAT ION OF 

ERRORS - the s e  e r r o r s  do no t int e r ru p t  t e s t in g : 

- th is coun t e r  is inc remen t ed wh enev e r  an error o c curs dur ing 
a read command . 

WRITE E RRORS - th i s  coun t e r  is  in cremen ted wh enever an error occur s  dur ing 
a wr i t e  command . 

SEEK ERRORS - th i s  coun t er is incremented whenever the dr ive was unab l e  to  
f ind th e next track to be t e s t ed . 

CRC ERRORS - th i s  coun t e r  i s  in c r emented wh enever the CRC redun-
d ancy ch e c k ) d id no t ma t ch the ch e cksum of the current 
s e c t o r . Th i s  ind i c a t e s  tha t  the d a t a  f i e l d  is  no t correc t 
o r  wa s read  incorrec t ly .  

RNF E RRORS - th i s  coun t e r  is inc r emented whenever the des ignated s e c tor 
was no t lo c a t ed . 

FATAL E RRORS - the s e  err o r s  caus e an abo r t  o f  t e s t ing :  

DRIVE NOT - th i s  error ind i c a t e s  tha t  the s igna l to th e FDC is a 
lo g i c  O .  Th e  FDC wi l l  abor t any s eek , wr i t e  or read 

D ISKDG5 
8 : 8  

___ TE_,_cHN_r_c_rAN __ s_E_Rr_E_s ____ TRS-BO ® __ Dr_A_G_N_os_T_r_c_so_F_TW_ARE ___ _ 

pressing 
be 
After 
the 

of 

add 

Answering 

tables are 

NON-FATAL 

will 

the 

has 

READ ERRORS 

READY 

the 
The 

the screen •. The scrolling 

track at time be 

asked 
you asked if 
table, pressing will leave 

prompt 
be 

INITIAL 

ERRORS 

(cyclic 

READY 

-----------INaelllaeli-----------



TE CHN IC IAN SE RIES 
.. 
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WRITE PROTE CT 

LOS T  DATA 

operat ions in th is  cas e . 

- th is  error ind i c a t e s  that th e d i s k  i s  wr i t e- pr o t e c ted and 
the FDC wi l l  abor t any wr i t e  command s .  Th i s  error i s  on ly 
f a t a l in th e READ / WRITE mod e .  In the READ ONLY mode , the 
t e s t wi l l  cont inue . 

- th i s  error ind i c a t e s  tha t  th e CPU d id no t p i ck up the las t 
b y t e  read in t ime on a read operat ion or d i d  no t s end a 
b y t e  in t ime on a wr i t e  operat ion . 
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® DI AGNOST I C  S O FTWA RE  

INTRODUCT ION 

The fo l l owing p r ogram is  p r ov i de d  to a s s i s t  in t h e  a l i gnment  and  
tr oub l e sh o o t ing of  the  Mod e l l / I I I  F ive  Megab y t e Har d D i sk S y s t em :  

HDDIAG 

************************************************************ 
**** WARN I NG !  WARN ING !  WARNING ! WARN I N G !  WARN I NG ! *** 
************************************************************ 
**** 
**** 
**** 
**** 
**** 
**** 

TH I S  PROGRAM CAN DES TROY DATA ! !  BE CARE FU L 
AND BE CE RTAIN YOU UNDERSTAND HOW TO USE IT 

BE FORE ATTEMPT ING TO USE IT  FOR DRIVE 
VERI F I CAT ION OR TROUBLE S HOOT ING ! ! I ! !  

**** 
**** 
**** 
**** 
**** 
**** 

************************************************************ 

GENERAL DIAGNO S T ICS  P RE CAUT IONS : 

1 .  Do n o t  a t t emp t t o  t r an s fe r th i s  d i a gn o s t i c  t o  o t h e r  v e r s i on s  o f  T RS DOS o r  
othe r D i s k  o p e r a t in g  s y s t ems ! !  Boo t  t h e  d i a gnos t i c w i t h  TRS DO S  by turning  the 
Comp u t e r  on , i ns er t in g  the d i ske t t e  i n  d r iv e  � , c l o s in g  the d o o r , and then 
h i t t i n g  the  r e s e t  but ton . 

2 .  The r e  w i l l  be s ome bad b lo ck s  on the  Har d Dr ive s . Wh i l e  the  Ope rat ing 
Sys t em do e s  not u s e and ignores t h em , t h e y  wi l l  b e  d e t e c t e d  by the 
d i a gn os t i c s ! !  DO NOT AS S UME THE P LATTE R I S  DE FE CT IVE BECAUS E THE D IAGNOST I C  
DETE CTS A BAD BLO CK ! Che ck the char t s up p l i e d  wi th t h e  d r iv e  t o  ver i fy wh i ch 
b lo c k s  a r e  b a d  on the d r iv e  you a r e  t e s t in g .  
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® DIAGNOSTIC  SOFTWARE 

Q UI CK RE FE RENC E  S E C T IO N 

Exe c ut ion : 

1 .  Type <HDDIAG 3 >  and < ENTER>  
2 .  Type <ENTE R> aga in t o  ma p the  c on t r o l le r  bo a r d  a t  P o r t 0 Cx h ex . 
3 .  S e l ec t  d r ive numb e r  t o  t e s t . 

De s c r i p t ion : Th i s  program t e s t s  and man i pu la t e s  var ious Har d Di sk contro l l er  
c i rc u i t ry . Opt ion  <A> p r ov i d e s  a me thod for ad j us t ing the  c on t r o l le r  VCO  and 
"DRUN " .  

OP T IONS : 

<T> The T a s k  and Con t ro l  r e gi s t e r s  a r e  wr i t ten t o  and  then r e ad from t o  v e r i fy 
proper r e g i s te r  o p e r a t i o n . 

<0>  Res to r e s  t h e  d r iv e  t o  t r ack 0 ( cy l inde r 0 ,  h e ad 0 » 

< S >  A l l ows u s e r  t o  s e ek a s pe c i f i e d  t r a ck wi th o p t i ona l s e ek ve r i f i ca t i on .  

<C>  A l l ows u s e r  t o  s t e p  h e ad s  be tween two s e le c t e d  t r acks . 

<L> S teps  t h e  h e ad s f r om ou t e rmo s t  t o  innermo s t  in o r der . 
Exe r c i s e  o p e r at i o n  o f  s l ew s t ep r a t e  changes . 

<M> t e s t fo r t h e  s t a t i c  2 1 1 4  1 5 0ns RAMS on t h e  c on t r o l le r .  

< I >  Seeks c u r r e n t  t r ack t o  g ener a t e  an in t e r rup t . Ver i f i e s  that  in t e r rup t 
i s  r e c e i v e d . 

<D>  Se l e c t s  d r iv e numb e r  t o  t e s t . 

<A> Se l f-promp t in g  c o n t r o l le r  b o a r d  a l i gnment p r o c e d ur e . 

<G> Rea d s  and d i s p l a y s  c on t r o l l e r  s t at u s  f r om the  p r e v i ou s  operat i on . 

<x> Gener a t e s  r an d om t r ack numb e r , r e ad s  a r andom s e c to r  on that t rack , and 
ch e c k s  the s t a t u s  r e gi s t e r  for e r ro r s . 

< R> Read s c u r rent  t r a ck , checks  s t atus  r e g i s t e r  fo r e r ro r s . 
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OPT IONS  < c o n t inue d ) 

< W> Wr i t e s  to  c u r r en t l y  s e le c te d t r ack , checks  for e r ro r s . 

**** *************************************************** 
*** WARNI NG ! ! !  TH I S  OPT ION WILL DE STRO Y  CUSTOME R  *** 
*** DATA I F  A CYL INDE R OTHER THE DI AGNOST IC *** 
*** CYL INDE R ( Tracks  4 , 5 , 6 , 7 )  I S  WRITTEN . *** 
*********** ******************************************** 

DIAGNO S T I C  

<F> Forma t s  Diagnos t i c  Tracks  ( t r ack 4 , 5 , 6  or 7 wh i ch eve r wa s us ed  l a s t ) and 
checks for  e r rors . Th i s  t e s t  do e s  no t i n te r fe r e  with c us t ome r da t a , 
prov i d in g  p o s i t ion and h e ad s e le c t  fun c t ion i n g  pr o pe r ly . 

< P >  Rec on f i gur e the program .  A l l ows the  us er t o  chan ge the s t ep  r a t e , s e c t o r 
s i z e , numbe r o f  h e ad s , the  u s e  o f  i n t e r rup t s , and the numbe r o f  c y l inder s . 

<Q> Exi t  t o  TRS00 8 . 

HDDIAG 
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TE CHNI CAL SECT ION 

HD D I AG 3  c o n s i s t s  o f  t e s t s  wh i ch exe r c i s e  the Ha rd D i s k  c o n t r o l l e r  and Drive  
a s s emb l i es . The f l ex ib i l i t y of  the t e s t s  prov i d e s  me thod for c a t e go r i ca l ly 
i s o l a ting fau l t s  i n  t h e  c o n t r o l l e r  o r  d r ive a s s emb l y .  

F e a tur e s  h ave b e e n  imp l emen t e d  t o  s a fe guar d the c u s tome r ' s  da t a . Cy l inder 1 o n  
e a ch d r ive i s  d e s i gna t e d  a s  a "Di a gno s t i c  Cy l inde r " . Read and wr i t e  l o o p  
t e s t ing may be  done on  t r a c k s  4 , 5 , 6 ,  o r  7 ( Cy l inde r 1 )  wi thout  for the 
cus tome r ' s  da t a .  t h e  event  t h a t  a fau l t  caus e s  the d e s t ru c t i on o f  the 
d i a gnos t i c  t r ack ID  f i e l d , < F >  o p t ion a l lows r e c on s t r u c t in g  the d i a gnos t i c  
t r a ck . Us e the < S >eek  wi thout v e r i fy t o  s e le c t  the a p propr i a t e  t r ack . 

Even wi th the s e  f e a t u r e s ,  ALWAYS BE C E RTAIN THAT CUS TOMER HAS BACKED UP THE 
DATA F I LE S  IF AT ALL POS S I B L E  be f o r e  s e rvi c in g  the d r ive ! ! ! !  

Opt ions : 

< T >  Tas k  Reg i s t e r  

The T a s k  Re g i s te r  t e s t  p r ov i de s s ev er a l  mod e s  o f  o p e r a t ion . The S in g l e  t e s t  
mode a l l ows the t e s t t o  run th rou gh onc e , wh i l e t h e  Loo p  Te s t Mod e a l lows 
cont inuous exe r c i s ing o f  the t e s t f o r  s i gna l t ra c i n g  w i t h  a s c op e . 

The r e gi s te r s  a r e  ad d re s s ed a t  p o r t s  C l  and CA- CE hex . The l o g i c  wh i ch 
i s  wr i t ten and r e ad i s  a r o t a t in g  " lo gi c  1 "  in a f i e ld o f  " z e ro s " ,  fo l lowed by 
a r o t a t in g  " lo g i c 0 "  in a f i e ld o f  " on e s " .  Th i s  p r ov i d e s  a me ans of t e s t in g  
t h e  c on t r o l r e g i s t e r  and c on t ro l l er . The input  b u f f e r s  for  t h e  r e ad & wr i t e  
c o n t r o l  fun c t io n s , t h e  da t a  l in e s  & da t a  a c ce s s  l in e s  in t e rna l t o  the 
cont r o l l er  board , and the  c h i p  enab l e  fun c t ion are  a l l r eq u i r ed to o p e r a t e  in 
order fo r th is t e s t  to  p a s s . The t e s t  wi l l  d i s p l a y  "TASK TE S T  PAS SE S "  

a l l  the r e q ui r e d  s i gna l p a t h s  a r e  g ood . I f  t h e r e  i s  m i sma t ch d a t a  
wr i t t e n  & r e ad , t h e n  t h e  d i f ference  i s  shown a s  the a d d re s s and da t a  by t e , o n e  
e r r o r  a t  a t ime .  P re s s in g  any k e y  wi l l  advan c e  the  t e s t .  

I f  t h e  cont r o l r e g i s t e r , t h e  t a s k  r e g i s te r  or  s up por t ing  c i rc ui t ry i s  
de f e c t ive , then n o  c omman d s  req u i r e d  t o  o p e r a t e  the d r iv e  c a n  be exe c ut e d  
proper l y . 
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® DIAGNOST I C  

<M) S t a t i c  Tes t 

s ta t i c  ( U-1 7 , U-1 8 ) prov i d e  the I / O  buf fer for da t a  t r an s fer s  t o / f r om 
the Hard D i s k . The Har d D i s k  i s  forma t t e d  wi th 2 5 6  by t e  ph ys i ca l  s ec t o r s , s o  
25 6 by t e s  o f  the s t a t ic RAM a r e  us e d  t o  bu f fe r  the da t a  be tween the h o s t  and 
the D i s k . 

h o s t c omputer i s  n o t  c apab l e  o f  k e eping up wi th the h i gh da t a  
rat e req u i r e d  for Hard D i s k  r e ad /wr i t e  operat i o n s . For th i s  r e a s on the h o s t 
comp u te r  i n te r fa c e s  throu gh the s t a t i c  Ram bu f fe r  wi th the da t a  t o  t r an s fe r .  
In a d d i t ion , the 8 X300  m i croproc e s s o r  us e s  appr ox ima t e l y  2 0  by t e s  o f  the RAM a s  
a " s c r a t ch pad " . 

The S ta t i c t e s t  exer c i s e s the buf fe r  area o f  the RAM , but n o t  the s c rat ch 
s p a c e  - I t  not t o  the h o s t c omput e r .  Ad di t iona l l y ,  the  a r e  
in p a r a l le l ,  t he r e fo r e  a f fe ct e ach o the r . t o  the s e  l imi t a t ions 
te s t ing RAM ' s ,  the t e s t  may not a lway s  de t e c t a f au l t . I f  S t a t ic  RAM 
pr ob l ems a r e  s u s p e c t e d , i t  may be wi s e  t o  subs t i tu t e  "known g o od " RAM ' s 

- 1 5 0 nano s e c ond are  requi r ed ! ) .  

< I >  Int e r rup t Tes t 

The t e s t  checks the ab i l i t y  o f  the c on t r o l l e r  t o  g en e r a t e  an 
inte r rup t enab l e / di s ab le opt ion . 

The current  in t e r ru p t  s t atus  i s  d i s p l ayed on the r igh t s id e  o f  the s t a tu s l in e . 
Not e that i n t e r rup t t e s t  enab l e s  the i n t e r ru p t  mod e , runs the t es t ,  then 
re s t o r e s  i n te r rupt mode ba ck t o  i t s  i n i t ia l  c ond i t io n . 

The a c tua l exe c u t e d  t o  c au s e  the in t e r ru p t  i s  a s e ek o f  the c ur ren t 
track on wh i ch the s e le c ted  Hard Di s k  i s  po s i t ione d . The i n t e r ru p t t e s t  fai l s  
i f  t h e  in t e r rup t s e rvi c e  rout ine i s  no t exe cut e d  wi th in s ever a l  s ec ond s , and a 
appropr i a t e  f a i lure me s s age i s  d i s p layed on the v i d eo s c re en . 

< S >  Seek Track 

o p t ion requir e s 4 di g i t s  for the t r ack in range 
the s e t  by the c on f i gure < P)ro gram the 

and t h e  cy l inde r numbe r .  You may wi th a Rea d  Ver i fy ensure 
tha t  the d r iv e  found the t ar ge t  t r ack , or s e lec t n o t  t o  v e r i fy t o  de t e rm in e  i f  
the d r iv e  can s e ek a t rack independent o f  r e ad oper a t ion . The d e fau l t i s  N o  
Ver i fy .  Als o , 4 d i g i t  t r ack numbe r s  mus t us ed . 

HDDIAG 
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<C> Car r i ag e  S t e p  

Car r i ag e  S tep  a l l ows the en t r y  o f  two t r ack numbe r s  t o  s t e p  be tween . Four 
d i g i t s  are r eq u i r e d , and you mus t en t e r  the  l ow t rack numbe r f i rs t .  The s e eks  
are a c c omp l i shed wi thout a read v er i fy .  that  s e eking b e tween t racks  on 
th e s ame c y l inder wi l l  no t caus e a s t ep  - j us t  an a l t e rna t e  head t o  be 
s e l e c t e d . 

< L> S l e w  Seek T e s t 

The Har d  Dr ive emp l oys s l ew s eeking t o  o p t imiz e  s t e p  r a t e s . On l ong d i s t ance  
s e e k s , t h e  s t e p  r a t e  i s  a c tua l ly done  at  a h i gh e r  rate  than f o r  s ho r t  s e ek s . 

The t e s t  c a u s e s  th e h ead a s s emb l y  t o  s e ek the  ex t reme t r acks , then mov e s  t owar d  
t h e  m i d d l e  t r ac k s , and then t owar d the ex t r eme t racks  again . Th i s  pr ov i d e s  a 
me thod  o f exe r c i s in g  the s l ew s e ek feature  o f  the d r iv e  and o pe r a t e s  the 
c i rc u i t r y  for s cope prob ing i n  the e ven t of a f a i lur e in  t h i s  a r e a . 

<R> Read Cur r e n t  Track 

Th i s  c ommand r e ad s  the current t rack on wh i ch the h e ad is  p o s i t ioned , e i th e r  in 
the i n t e r rup t mode or  the p o l l e d  s t at u s  mode . LDO S s o f t wa r e  us e s  the p o l l e d  
s t a tu s  mod e f o r  a l l hard  d i sk I / O .  

The i n t e r rup t mode i s  fas t e r  than t h e  p o l l e d  s t a t u s  mod e . I f  t h e  in t e r ru p t s 
are n o t  func t iona l , then the  s p e e d  o f  r e ad in g  the s e c t o r s  w i l l  s l ow down and a 
"NO INTE RRUPT RECE IVED" er ror me s sa g e  wi l l  be d i s p layed . The s pe e d  o f  r e ad ing 
the t r ack  i s  propor t iona l t o  the ac curacy o f  the c on t r o l l e r  V CO t r acking the 
da t a  r a t e . The c o n t r o l le r  does 16 re t r i e s , a u t o  r e s t o r e s  a t a s l ow s t e p  r a t e , 
th en p e r fo rms 1 6  mor e  re t r ie s  be fore ex i t in g  er ro r  wh e n  
in fo rma t io n  i s  enc ounte r e d . 

< W> Wri t e  Cur re n t  Track 

The Wr i t e  Cur r e n t  Track o p t ion u s e s  the z80 ' R ' ( re fre s h ) r e g i s t e r  to gene r a t e  
the r an dom d a t a  t o  b e  wr i t ten on s ec t o r s  1 th r ou gh the  max imum s e t  by c o n f i gur e 
<P>ro gram m inus 1 ( LDO S  us e s  s e c t or  numbe r 0 - 3 1  and th i s  p r o g r am  us e s  s e c t o r  
numbe r s  1 to  o n e  l e s s than s e t  by c on f i gur e < P)rogram )  o f  t h e  t r ac k  on wh i ch 
th e h e ad i s  po s i t i oned . The p r o g r am wa rns o f  the po s s i b i l i t y  o f  
cus t omer da t a ,  and requi r e s  a " y "  ( ye s )  re s pons e t o  c o n t inue . The r ou t ine 
che c k s  for  a wr i te p r ot e c t e d  hard  d r iv e . The p r ogram w i l l  no t a l low 
wr i t e  on a d r iv e  w i th a wr i t e  p ro t e c t  c ondi t ion . HOWEVER ,  A FAULT 
ENVI RONMENT THERE NO GUARANTE E S . I t  i s  be s t  t o  a t t emp t  a wr i t e  on 
"D i a gno s t i c Cy l inder "  ( cy l in d e r  1 )  t o  check the wr i t e  p r o t e c t func t ion . 
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<x> 

mos t  t e s t .  The t ar ge t  t rack t o  b e  r e ad 
i s  d i s p layed on the v i d e o  a s  r ou t ine runs . A r andom s e c t o r  in the r an ge o f  
1 t o  one l e s s that  numbe r c on f i gur e < P > r o g r am is  r e ad and imp l i e d 
seeks  are u t i l i z e d . 
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HARD D I SK MOTOR SPEED ADJUS TMENTS 

( 5 "  Tandon Har d Dr ives o n l y ) 

******************************* ******************************* 
WARNING WARNING WARNI N G  WARNING WARN ING WARNING * 

* The bub b l e  can b e  oper a t e d  on i t s  s id e  b ut i t  s hou ld * 
* b e  oper a t e d  up s id e  down . * 
************************************************************** 

Mot o r  a l ignme n t  is  v e ry imp o r t an t  for proper o p e r a t ion of  the Har d  
Dr i v e  and s h ou ld b e  d one be fore a t temp t in g  t o  a l ig n  the c on t r o l le r  bo ar d . 
Each Hard Dr ive i n  the s y s tem s h ou l d  be checke d for c o r re c t  mo t o r  s peed . 
Th i s  be a c comp l i shed w i th the d i agnos t i c s  and a f r eq ue n cy c oun te r .  
Se l e c t  the f i r s t  Har d Dr ive  wi th the di agnos t i c s  and p l a c e  the f r eq ue ncy 
c oun t e r  t o  t e s t  po in t  3 on d r ive logi c board . The c oun t e r  s h ou ld 
di s p l ay a c ount o f  1 6 . 5 8ms t o  1 6 . 74ms . If t he c oun t i s  not w i t h in t h i s  r ange 
mo t o r  s pe e d  a l i gnmen t  i s  r e q ui r ed and you shou ld p r o c e e d  t o  s t e p  one . I f  t he 
coun t is in this range DO NOT at t emp t t o  adj us t i t . 

NOTE : I f  mo r e  than one Har d  Dr i v e  i s  in t he sys t em ,  you wi l l  n e e d  to  s e lec t 
each Dr ive ind i v i d ua l ly and check mo tor  s peed a s  abov e . 

1 .  powe r o f f , r emove the four s c rews tha t h o ld the me t a l  frame the 
cont r o l ler  board and power s up p ly are mounted on . Di s c onne c t the cab l e s  from 
the a s s emb l y  to the c on t r o l ler bo ar d , and t i l t the c on t r o l le r  board 
and t o  the r igh t up on i t s  end . Th i s  way the powe r  s up p l y  can s t i l l  be 
conn e c t e d  to the bub b l e  a s s emb ly . 

2 .  Remove the f ou r  s c rews that h o ld the bubb l e  a s s emb ly brack e t s  t o  the 
bas e  o f  the hard d i sk and turn the bubb l e  a s semb l y  on i t s  l e f t  s id e  so the 
dr ive l o g i c board i s  f a c i n g  the p ower s up p ly .  

3 .  the r igh t bub b l e  moun t in g  br acke t  ( wh i ch s h ou ld now be on the t o p  
o f  the bubb l e ) t o  expo s e  the h o l e s wh i ch a l low a c ce s s  t o  the mo tor s peed 
ad j us tmen t po t s . 

4 .  Be s u r e  the d r ive l o g i c o r  any other boards a r e  n o t  s h o r t ing t o  the 
frame and turn on the powe r . 

5 .  At t ach the Freq uency Coun t e r  probe t o  Tes t Po i n t  3 o f  the d r ive l o gi c  
boar d . Adj us t R 5  fo r a 1 6 . 5 8ms t o  1 6 . 74ms c oun t . 

6 .  Power down and r e a s s emb l e . 

HDDIAG 
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5 INCH HARD D I SK AL IGNMENT PROCE DURE 

For BX3�� t ype bo ards  

The har d  d i sk c o n t r o l l e r  board ad j us tmen t s  n e e d  t o  b e  done onl y on the  
pr ima r y  h a r d  d r ive . The mo tor  s peed wi l l  need t o  b e  ad j us t e d  on e ach hard  
dr ive in  the s y s t em . 

A l i gnme n t  o f  the  5 "  Har d  D r i v e s  ha s b e c ome v e r y  imp o r t an t  f o r  pr oper  
ope r a t ion . The fo l l owin g a r e  the proc edur e s  you s h ou ld  fo l l ow in do ing the s e  
a l i gnmen t s . 

MIN IMUM E QU I PMENT REQU I RED : 

6� MHZ O s c i l l o s c o p e  ( Tek t r on i c s  2 2 1 3 o r  B&K 1 5 7� )  
P l a s t i c  tunn ing t o o l 
x 1 0  s c ope probe s 
HDDIAG D i a gno s t i c s  d i ske t te  

NOTE : 1 .  
2 .  DO NOT 

3 .  DO NOT 

A M IN IMUM 60  MHZ s co p e  mus t b e  u s e d . 
us e a me t a l  s c rewd r iv e r  for the ad j us tmen t s  a s  i t  can 
a f fe c t  the c i r cu i t  unde r  t e s t . 
us e x l  s c op e  p r ob e s a s  they can l oad down t h e  c i rc u i t  
under t e s t .  

HARD D I SK CONTRO LLE R BOARD ADJUS TMENTS 

Ther e  are th r e e  ad j us tmen t s  on the  contro l le r  bo ar d . R l  a d j us t s  the one s h o t 
us e d  t o  s t ar t  t h e  r e ad i n g  o f  the  t r ack . RI B ad j us t s the  b i a s  on the e r ro r  
amp l i f i e r . C 3 3  ad j us t s  t h e  f r e e  running f r eq uency o f  the  V C O .  

Run the  program HDDIAG and proceed  t o  s t e p  1 of  the  a l i gnme n t  pr ocedur e s  for  
5"  ha r d  d r ive s . Be f or e  s t ar t in g  th i s  procedur e , t h e  d r iv e  s h ou ld  be running 
fo r about  5 minut e s . 

HDDIAG 
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1 .  Vo l t ag e  c o n t r o l le d  o s c i l la t o r  ( VCO ) ad j us tmen t . 

F ir s t check f o r  + 2 . 4  to + 3 . 0  Vdc at p in 14 o f  U 3 2 . I f  i t  i s  not  
wi th in th i s  r ange , check R2 2 , R24 , and U 3 2 . R2 2 and R24 f o rm  a vo l t ag e  
d i v i d e r  t o  s up p l y  a r e ference  vo l t ag e  t o  U 3 2 . I f  t h e  vo l t ag e  i s  no t wi t h i n  
th i s  r ange , e i ther o n e  o f  the  r e s i s t o r s  ha s an i n c o r r e c t va l ue o r  U 3 2  i s  
pu l l in g  down o r  i n  s ome o th e r  way a f fe c t in g  the vo l t ag e . 

Then a t tach Channe l o f  your s c op e  t o  T P 9  and s e t  Channe l A t o  2 vo l t s / di v e 
TP 9 i s  b e twe e n  U33 and U34 . 

DC c oup l e  Channe l  B ,  s e t  i t  t o  1 vo l t / di v e and a t tach  i t  t o  TP8 . TP8 i s  
be tween the  vo l t a g e  r e gu l a t o r  and U 3 2 . 

The t ime ba s e  s hou ld  be  s e t  for  5 0  nano s e c ond s / div . ;  t r i g g e r  s h ou ld be norma l 
and on  chann e l A .  The s c ope s h ou l d  b e  s e t  t o  d ua l t rac e mod e  t o  d i s p l a y  bo th 
ch ann e l s  s imu l t aneous l y . 

A d j us t C 3 3  and R I 8  t o  ob t a i n  exac t ly a 1 00 nanos e c ond p e r iod  wav e fo rm  on 
Channe l A and a +2 . 5  Vdc l eve l on channe l B .  You s h ou l d  have your s c ope s e t  
up t o  d i s p l ay bo th o f  the s e  s igna l s a t  t h e  s ame t ime .  Adj us t in g  one w i l l  
a f fe c t  the o ther . Se e F i gu r e  1 .  

When t h i s  h a s  been  done  pre s s  en t e r  t o  p r o c e e d  on t o  the  n ex t  s t e p . 

2 .  "DRUN " ad j us tmen t  

DC c oup l e  Chann e l A a n d  c o nne c t the p r o b e  t o  TP I .  TP I i s  l o c a t ed be tween U I  
a n d  U 2 . The t imeba s e  s hou l d  be  s e t  t o  50  nan os ec ond s / di v e and t r i g ge r  s h ou ld 
be s e t  t o  n e ga t ive and norma l .  

Rl s h ou ld be  ad j us t e d  s o  that  Channe l A ' s  wav e fo rm  i s  c l e an and l ow for  2 5 0  
+/ - 5 nan o s econd s . Aft e r  the  2 5 0  nan o s e c ond s , t h e  s i gna l wi l l  l o ok l ike  
garbage  ( th a t  i s , both  h i gh and  l ow a t  the  s ame t ime ) . Th i s  is  norma l .  See 
Figure 2 .  Onc e you have ad j us t e d  for  t h e  proper  DRUN s igna l you n e ed t o  make 
sure the s igna l i s  t r u l y  " lo ck e d " in . Th i s  can be  a c c omp l i shed by tur n i n g  
the Har d D i s k  o f f , wa i t  3 0  s e c ond s , then t u r n  the Har d D i s k  ba ck on  again and 
ve r i fy the s igna l h a s  not changed . Th i s  s t e p  i s  very  imp or t an t  as i t  i s  
po s s i b le  t o  h ave the  proper s igna l d i s p l a ye d  o n  the s c ope but  a s  s o on a s  y ou 
turn o f f  t h e  Hard Drive the  s igna l w i l l  chang e . 

IMPORTANT I t  i s  po s s ib l e t o  g e t a h a rmo n i c o f  the  p r o p e r  DRUN 
d i s p l ay that  look s  c o r re c t  but i s  n o t . F i gur e 3 shows wh a t  t h e  INCORRECT 
DRUN s i gna l may l ook l ik e . 
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3 .  E r r o r  Amp l i f ier  ad j us tment . 

Th i s  adj us tmen t mus t read . S in c e  the DRUN 
ad j us tmen t  does  tha t , th i s  shou ld  be the DRUN c oun ter  
1 8  runn i n g  o n  the s c re en . 

DC c oup le  Channe l A ,  s e t  i t  . 5 and i t  t o  TPB again . TPB 
i s  be tween the  vo l t age  ba s e  t o  2QJ  
mi c r o s econd s !  div . S e t  t o ,  t t h e  l eve l c on t r o l for  
a s t e ad y  d i s p l ay .  

Use R I B  t o  minimi z e  go ing s c o p e . Th e y  s h ou ld 
be as sma l l  as pos s i b le and the  pu l s e s  s h ou ld be about 
eq ua l  in S l. z e . 

Onc e  the above s t e p s  have b e en c omp l e t e d  t rack I shou ld be r e f o rma t ted and 
the above p r o c edur e shou ld  be r e p e a t e d  unt i l  R I B and C 33 do not r eq ui r e  any 
fur ther  ad j us tmen t . 

9 :  1 3  
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Channe l A 

Channe l B 

VCO 
Channe l A - T P9 2 vo l t s / di v . 
Channe l B - TP8 1 vo l t / di v . 
Time b a s e  - 5 0  nan o s e c ond s / di v . 

F i g u r e  1 

DRUN 
Channe l A - T P 1  2 vo l t s / di v . 
Time Bas e  - 5 0  nano s ec ond s / di v . 

F i g u r e  2 

DIAGNOSTIC  S OFTWARE 

HDDIAG 
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INCORRECT DRUN 

F i gure 3 
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5 IN CH HARD D I S K  AL IGNMEN T  PROCEDURE 

For WD 1 0 l 0 t ype boards  

The hard  d i sk c o n t r o l l e r  board ad j us tme n t s  n e ed t o  be done o n l y  on the 
pr ima ry h a r d  d r iv e . The mo t or s pe ed w i l l  n e ed t o  be  a d j us t e d  on e ach hard 
dr iv e i n  the  s y s t em .  

*************************************************** 
* WARNING * 
* Th i s  p r o c e dure s h ou ld  never need  t o  b e  done . * 
* C 24 shou ld  on ly  be adj us t e d  i f  the  wav e fo rms * 
* ar e obv i ous  l y  incor r e c  t .  * 
*************************************************** 

MINIMUM 

60 MHZ O sc i l lo s c op e  ( T ek t ron i c s  2 2 1 3  or  B&K 1 5 70 )  
P la s t i c  t unn i n g  t o o l 
xl 0 s c op e  p r ob e s  

NOTE : 1 .  A M I N IMUM 6 0  MHZ s c op e  mus t b e  us ed . 
2 .  DO NOT us e a me t a l  s c r ewd r iver for the ad j us tmen t s  a s  i t  can 

a f fe c t  the c i rc u i t und e r  t e s t . 
3 .  DO NOT us e x l  s c ope  p r ob e s  as the y can l oad down the c i r cu i t  

unde r  t e s t .  

1 .  vco ad j us tme n t  

The n  a t t a ch Channe l A o f  your s c ope t o  J5 p l n  1 and s e t  channe l A t o 2 
va I t s /  div . 

DC c oup l e  Channe l B ,  s e t  i t  to  1 vo l t / d iv e and a t tach i t  t o  J5 pin 3 .  

The t ime ba s e  s h ou ld  b e  s e t  for 50 nan o s econd s / di v . , t r i g ge r  shou ld b e norma l 
and on channe l A .  

Adj us t C 24 t o  o b t a in exa c t ly 
+2 . 5  Vdc l eve l on channe l B .  
bo th o f  the s e s igna l s  at  the 
Se e  F igure 1 .  

a 1 00 nanos e c ond wav e form on channe l A a 
You shou ld  have your s c ope s e t  up t o  d i s p l ay 

s ame t ime . Adj us t in g  one  w i l l  a f fe c t the o the r . 

HDDIAG 
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MODEL I I I RS-2 3 2- C  D I AGNOST I C  TEST 
RS 23 2 

CHAPTE R 1 0  

---------TRS-B0 
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TE CHN I C IAN S E R I E S  ® DI AG NOST I C  SOFTWARE 

TABLE O F  CONTE NTS 

Int roduc t ions . . . . . . . . . . . . .  11 • • • • • • • • • • • • • • • • •  II .  11 • • • • • • • •  1 

Loa d i ng D i a gnos t i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Men u • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  3 

Qui c k  Re f e r enc e / Comman d s  De s c r i p t ions • . • • . • • • • • • • . • • • • •  5 

Er r o r  Mes s a ges  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  9 

De f in i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  
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MODEL I I I  RS-2 3 2- C  D I AGNO ST I C  TE S T  

Gen er a l  d e s c r i p t ion 

"RS 23 2 " i s  d e s i gned  t o  a ll ow thorou gh t e s t in g  of  t h e  RS-2 3 2- C  s y s t em of  t he 
TR S -8 0  Mod e l  I I I .  S e p a r a t e  t e s t func t ions a r e  inc l ud ed t o  a l low independen t 
tes t in g  o f  the  t r an smi t te r , r e c e iver , UART , Bau d Ra t e  Gen erat or , and in t e r rup t 
c i r c u i t s . When e r ro r s  o c c ur , e r ro r  me s s a g e s  ar e d i s p l ayed that  wi l l  ind i c a t e  
the p a r t  o f  t h e  s y s t em a t  f au l t . 

Featur e s  

Comp l e t e  menu d r iven t e s t .  
Aut o , l o o p , and s ing l e  t e s t mode s . 
UART s t atus , Baud Ra t e , and  da t a  wo r d s  s e le c t ab l e by o p e r a t o r . 

1 
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LOADING RS 2 3 2  INTO THE COMPUTE R  

1 .  Power u p  t h e  c omput e r . 

2 .  Boo t  the d i ske t te .  

3 .  h e n  "TR S OO S  READY " ap pea r s  t ype : RS 2 3 2  <ENTER> 

MENU 

The f o l lowing menu wi l l  appear  on the  s c re en a f t e r  S t e p  3 above : 

A AUTO TE S T  
L LOOP TES T  
E PE O R  FE 
I INTERRUPT 

X S TOP /MENU 
B TO BAS I C  
S TO TRSOOS 

TR S -8 0  MODEL I I I  RS-2 3 2 - C  TE S T  

U UART/ BRG S TATUS 
D T-R DATA T E S T  
M MODEM S TATUS 

R LOAD 
G BAUD RATE GEN E RATOR 

ONE -SHOT 

o T-R ONE- SHOT 
C DE CODE TE S T  

UJ : 3 
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UART 
LOAD 

H LOAD 
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QUICK RE FERE N C E / COMMAND DES CRIPT IONS 

Each o f  the t e s t  r o u t ine s w i l l  have the f o l l owi n g  f e a ture s : 

Th e  o pe r a t o r  wi l l  be  r e q u i r e d  t o  a t tach a c onne c t or t o DB-25  connec tor  
tha t  shor t s  p in s  2 t o  3 ,  4 t o  5 ,  and 6 to  8 t o  20 . 

I f  no e r ror o c cur s a " PA S S E S  TE S T "  me s s ag e  wi l l  be d i s p layed .  

I f  a n  e r ro r  o c c ur s  an e r ror  me s s age  w i l l  be  d i s p layed and the  aut o  t e s t  
w i  1 1  end .  

( A )  AUTO TEST 

The auto t e s t  wi l l  au t oma t i ca l ly p e r fo rm the l oop t e s t  a t  8 di f fe re n t  baud 
rat e s : 1 1 0 , 1 50 , 3 00 , 600 , 1 200 , 2 400 , 4800 , and 9600 . It w i l l  then for  
par i t y  e r r o r s , ove r ru n  e r ro r s , and fr aming e r ro r s . The i n t e r rup t  c i rc u i t s wi l l  
be t e s ted . The t e s t wi l l  then s t ar t ove r  and cont inue t o  run un t i l  an othe r 
te s t  i s  s e l e c t e d  from the menu . 

( L )  LOOP T E S T 

Loop Te s t  wi l l  s end r e c e ive p r e s e l ec t e d  baud r a t e , AS C I I 
cha r a c te r , g r aph i c s  ch ar a c t e r , and e a ch s pe c i a l  char a c t e r  i n t h e  M od e l  I I I  
cha r a c t e r  s e t .  The charac t e r s  w i l l  b e  d i s p laye d on the  s c re e n  the  
other  unt i l  a l l  have be en r e c e iv e d . 

( E ) PE O R  FE 

Th i s  checks  the  p a r i t y  er ro r , over ru n  e r ror , and framing e r r o r  c i rc ui t s  o f  the 
RS -2 3 2 . Each o f  t h e  e r r o r  c on d i t ions  s imu l a t e d  a n d  the  t e s t to  
make s ur e  that  the e r ro r  f la g  is  s e t . A c h e ck i s  a l s o  mad e t o  i n s ure tha t the 
f l a g  i s  no t s e t  on a no e r r o r  condi t ion . 
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( I )  

Th i s  r ou t ine  the R S -2 3 2  i n t e r rup t v e c t o r s . Th i s  r ou t ine 1 S  h eav i ly 
de p e n d en t  on in t e gr i t y  of UART , Baud Gen e r at or , ROM , and 
supe rvi s o r y  s e c t ion o f  RAM . Al l o th e r  t e s t s  s h ou ld  be c omp l e t e d  and ve r i f i e d  
be fore  exe c ut i on o f  th i s  r ou t ine . The r ou t ine w i l l  d i s ab l e  a l l  o th e r  
in t e r rup t s  e x c e p t the s p e c i f i c  R S -2 3 2  in t e r rup t s  und e r  t e s t .  

A s i n g l e  cha r a c t e r  w i l l  t r an sm i t te d  u s ing the i n t e r rup t d r iv e r s . I f  an 
in te r rup t do e s  n o t  o c cur wi th in s pe c i f i e d  t ime out  pe r i od , an e r ro r  wi l l  
re su l t .  A ls o , a n  e r ro r  i s  gene r a t e d  t o  t e s t  the e r r o r  in t e r rup t d r iv e r s  
a l ong w i t h  other  a s s o r t e d  

( U )  

wi l l d i sp l ay the s t a t u s  of  the UART and Baud Ra t e  Generator . 
Baud l ength , n umbe r of  s t o p  b i t s , and p a r i t y  s e t t ings  ar e  d i s p laye d . 

( D ) T-R DATA TEST  

Th i s wi l l  d i s p l a y  t h e  s t a t u s  of  the  r e c e ive r and  t ransm i t te r da t a  
the  l a s t  cha r ac te r t ran sm i t te d  o r  r ec e ived . The c ond i t ion o f  

the Re c e ived , Par i t y  e r ror , Ove r ru n  e r ro r , and Framing e rror  f lag s o f  the  
re c e iver s e c t ion as  we l l  as  e a ch b i t  of  the  r e c e ived wor d  w i l l  be di s p laye d . 
The of Tran sm i t te r  Ho l d i n g  Re g i s t e r  f lag and e a ch b i t  o f  the  
transm i t t e d  wo r d  wi l l  a l s o  be d i s p layed . 

Th i s  r ou t ine us e fu l  a f t e r  e r r o r s  o c c ur i n  o t h e r  r ou t ines . The s t a tu s o f  t he 
cond i t ion caus ing the e r ro r  can be  ob s e rved w i t h  th i s  r ou t in e . For examp l e , 
sup p o s e  dur ing  the Loo p Tes t ,  an e r ro r me s s age of "tr an smi t and r e c e iv e  
mi sma t ch " is d i s p laye d . Ca l l  the T-R Dat a  T e s t and the a c tu a l  t r an sm i t t e d  wor d  
wi l l  be d i s p l ayed  w i th t h e  r e c e ived  wor d  and t h e  b i t  c au s ing t h e  m i sma t ch w i l l  
be obvi ous . 
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( M )  MODEM S TATUS 

Th i s  opt ions  a l l ows the us e r  t o  e i ther te s t  �he RTS - CT S  and DTR-DS R- CD s igna l s  
or the p rogram au�oma t ic a l ly t o ggl e s igna ls r e p e a t e d l y  for t r oub l e  

the mod em s t a t u s  us ing an I f  a s igna l i s  bad , 
th e t e s t  wi l l  di s p lay  " Fa i l e d "  an d the s t a t u s  o f  the s igna l ( " S tuck H i gh " or 
" S tuck Low " ) fo r the Qui ck t e s t . Use the t o g gl e  mode t o  p in-po in t  the bad 
s i gna l if t h i s  f a i lure  o c c ur s . 

( R  ) LOAD UART 

Th i s  r o u t ine a l lows the opera t o r  t o  s e t  t h e  c on d i t i ons  o f  word length , s t op b i t 
s i z e , and par i t y .  

***********CAUT ION*********** 

THE LOOP TE S T  TEST WILL INDI CATE A FALSE I F  THE UART I S 
PROGRAMME D TO A WORD LENGTH OTHE R THAT 8 BITS . 

( G )  LOAD BAUD RATE GENE RATOR 

Th i s  r ou t in e  a l lows the o p e r at or t o  s e t  the baud rate  t o  any o f  d i f fe r e n t  
rat e s :  1 1 0 , 1 5 0 , 300 , 600 , 1 200 ,  2400 , 4800 , 

Aft e r  s e le c t in g  the baud r a t e , t h e  c omp l et e  UART/ BRG s t atus  wi l l  be d i s p laye d .  

Any baud r a t e  s e le c t e d  i n  the  r ou t ine wi l l  b e  u s e d  i n  a l l o t h e r  t r ansm i t/ 
rec e ive rou t ines  exc e p t  Aut o  T e s t .  

( H ) LOAD ONE -SHOT 

Thi s  r ou t i n e  a l l ows the o p e r a t o r  to s e l ec t  two h ex t h a t  wi l l  b e  u s e d  
in a one-sh o t  t r an smi t / r e c e iv e  t e s t .  By s e l e c t in g  d i f fe re n t  d i g i t s  any 
de s i r e d  b i n a r y  b i t p a t t e rn can be t e s t ed .  

T_E_c_H_N_r_cr_A_N_s_ER_r_E_s _______ TRS•SD ® _____ __,or_A_G.,.N_,o.,sT_r_c....,s.,o.FT_w_A_RE 
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( 0 ) T-R ONE - SHOT 

r ou t ine  wi l l  t r an sm i t and r e c e iv e  the wo rd s e l e c t e d  in  t h e  Load One
Sho t r ou t i n e . Al l e r ro r  wi l l  be r e vi ewed d i s p layed 
as o c cur . The b a u d  u s e d  wi l l  be that  in  t h e  Load Baud Rat e  
Gen e r a t or o p t i on . 

( C )  DE CODE TE S T  

r ou t i n e  wi l l  c ause the RS 2 3 2  ad dre s s  decoder , U8 , t o  s end ou t l ow going 
s t robe s on e a ch of  i t s  out pu t  p in s . A me s sage  i s  d i s p l ay e d  p r omp t in g  the  
ope r at o r  to  c onne c t an o s c i l lo s c ope t o  the out pu t  p in s  of  U8 .  

( x )  

Th i s  r ou t i n e  wi l l  r e turn the  o p e r a t o r  to the ma s te r  me nu . I t  can  be  u s ed 
dur ing mos t o th e r  r out ine s t o  s t op the t e s t and r e turn t o  the  ma i n  menu . 

( B )  

Th i s  r ou t ine w i l l  a l low t h e  operator  t o  j ump t o  D i sk Ba s i c  i n  memory . 

NOTE : Bas ic  mus t b e en p r evi ou s l y  l o ad e d  in t o  memory f o r  t h i s  
rou t ine t o  func t ion ; i f  no t , t h i s  r ou t i n e  wi ll caus e t h e  p r o gram t o  
appear locked-up . I f  a l ock-up doe s o c cur , t h e  Mod e l  I I I  r e s e t  but t on 
mus t b e  p r e s s e d  and RS23 2 l oad e d  again . 

( S ) TO TRS DO S  

Th i s  rout ine  w i l l  a l low t h e  ope r a t o r  t o  r e turn t o  TRSDOS . Th i s  r ou t ine 
wou ld be u s e fu l  f o r  the ope r a t o r  t o  u s e other  d i a gnos t i c s  a f t e r  the  
comp l e t i on o f  t h i s  s eries  a f t e s t r out in e s . 

RS 23 2 
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.. ® DIAGNOSTIC SOFTWARE 

ERROR ME S SAGE S  

Th e  p o s s ib l e e r r o r  me s sa g e s  a r e  d e s cr ib e d  in  t h e  fo l lowing s ec t ion . Some 
po s s ib le caus e s  of t he s e  e r ro r s  wi l l  be l i s te d . The s e  c aus e s  are n o t a l l 
in c l us ive . 

PARITY ( PE ) , OVERRUN ( OE ) , AND FRAMING ( FE )  ERROR 

A prob lem h a s  been  d e t e c t e d  in the  r e c e iv e d  da t a  word . The T-R Dat a Tes t 
sh ou ld  be  us e d  t o  d e t e rm ine wh ich e r r o r  i s  pre s en t . 

pos s ib le c a us e :  U2 , U1 3 , U 7 , U 1 4  and U9 . 

TRANSMIT  AND RECE IVE DATA M ISMATCH 

The t r an smi t t e d  da t a wor d  and the r e c e iv e d  da t a  wo rd a r e  not  the  s ame . Th e  
T - R  Dat a T e s t s h ou l d  be u s e d  t o  l ook a t  t h e  b i t  pat te rn o f  t h e  t ransm i t te d  
da t a  wor d  and the r e c e iv e d  dat a  wo rd . 

Th i s  t yp e  o f  e r r o r  i s  caus e d  b y  l o s ing da t a  b i t s  b e tween the t r an sm i t  
rec e ived wor d . One po s s ib le caus e i s  r e c e iv i n g  a wor d  l onger than word 
l ength s e t  in the UART . 

THRE NOT RE SET AFTER LOAD 

The Transmi t te r  Ho l d in g  Reg i s t e r  Emp t y  ( T HRE ) f lag d i d  n o t  c h an ge a 
da t a  wo r d  i s  l o ad e d . 

P robab l e  c aus e :  U2 

FAI LURE TO G I VE TRAN SM I T  INTE RRUPT 

THRE f la g  f r om  p in 2 2  o f  U 2  d i d  n o t  c au s e  an in t e r ru p t  wh en 
in t e r rup t s h ou l d  have be en d e t e c ted . 

Probab le  caus e :  U 2 , U 1 4 , and U9 . 
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® DIAGNO S T I C  SOFTWARE 

GIVE INTE R PT 

cha r ac t e r  wa s r e c e ived in inte rrup t mod e  the Da t a  Re c e iv e d  ( DR ) 
f l a g  on p in 1 9  o f  U8 d i d  n o t  caus e an in t e r rup t .  

Prob a b l e  U2 , U14 , u10 , U9  

FAIL RE TO GIVE ERROR INTERRUPT 

three e r ror c ond i t ions PE , OE , and/ o r  FE f r om UB did  no t caus e an  
in t e r rupt  an i n t e r rup t shou ld  have b e en genera t e d . 

TO RECE IVER AFTER RESET 

The Ma s ter  Re s e t  ( MR ) d i d  not c l ea r  the  Rec e iv e r  Ho l d i n g  Re g i s te r . 

Probab l e  caus e : U 1 8 , U 7 , and U 2  

INTERRUPT RECEIVE DATA MI SMATCH 

Dur ing the Int e r ru p t  t e s t  rout ine  ther e  was a m i sma t ch be tween the t ransm i t 
t e d  word a n d  the re c e iv e d  word . 

See  the Transmi t te r  and Re c e iv e r  Dat a  Mi sma t ch e r ro r  me s sa g e  abov e  for  
pr obab l e  caus e s . 

PE , OE , FE NOT SET AFTER FORCED 

A par i t y  e r ro r , ove r run e r r o r , or f r aming e r ror wa s i n t en t iona l ly caus e d  
and the  e r ro r  was no t d e t e c t e d . 

Probab le  caus e s : U2 , U 2 7 , U 7 , U14 , U 1 8  and U9 

PE , OR , FE NOT SET AFTER FORCED E RROR INTERRUPT 

The s ame as that above exc e p t  t h a t  i t  s h ou ld only  o c cur d ur ing the Interrup t 
Tes t .  

RS232  
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US R( UART S TATUS  REGI S TER ) CONTENTS I N CORRE CT AFTER MASTE R  RE SET 

Aft e r  a ma s t e r  re s e t  was s en t  to the UART , the UART US R ( wh i ch 
con t a in s  the DR , OE , FE , PE , AND THRE f la g s ) wa s i n c o r re c t . 

Probab l e  caus e :  U2 

DR NOT RE S E T  AFTE R DATA RE CE IVED 

Th i s error  me s sa g e  mea n s that  the Dat a  Rec e iv e d  ( DR )  f l ag o n  p in 1 9  o f  U 2  
d i d  n o t  re s e t  a f t e r  da t a  i s  rece ived . 

Probab l e  caus e : U 2  

TRAN SMIT INTE RRUP T  NOT ACKNOWLEDGED 

A t ran sm i t  i n t er rup t was gene r a t e d  but n o t  a cknowl e d ge d . 

P robab l e  caus e :  U 9  

RE CE IVE INTE RRUPT NOT ACKNOWLEDGED 

A rec e ive  in t e r ru p t  wa s gene r a t e d  b u t  no t a cknow l edge d . 

Probab le  caus e : U9  

DR NOT SET  ON E RROR INTE RRUPT 

The r e  was an r e c e iv e r  error gene r a t e d  in the int e r rup t d r iv e r  t e s t 
but the DR f l a g  on p in 1 9  o f  U 2  wa s n o t  s e t . 

P robab l e  caus e : U 2  

THRE NOT RE SET AFTER TRAN SM ITTE R  INTE RRUPT 

Dur i n g  the in t er ru p t  t e s t , t h e  THRE f lag  on pin 22 of U 2  wa s no t re s e t . 

P robab l e  caus e :  U 2  
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DE F I N I T IONS  

RE C E I V E R  REG I S T E R  ( RR ) 

Th e  Rec e ive r Re g i s t e r  r e c e iv e s  i n put  d a t a  from p i n  2 0  o f  U 2 and s t o r e s i t  
un t i l  a c omp l e t e  ch a r ac t e r  h a s  b e en r e c e ive d . Th e charac t e r  i s  then 
t r a n s fer red t o  the  Re c e iv e r  Ho l d in g  Re g i s t e r . 

RE CE IVER HO LDING REGI S TE R  ( RHR ) 

The Re c e iv e r  Ho l d i n g  Reg i s te r  wi l l  hav e  the  c omp l e t e d  da t a  by t e  t ran s fe r re d  
in t o  i t  a s  s oon a s  i t  h a s  b e e n  p ro c e s s e d  by t h e  Rec e iv e r  Re g i s t e r .  

Th e  p a ra l l e l  c on t e n t s  o f  t h e  Re c e iver Ho l d i n g  Re g i s t e r  ( RHR )  a p pear  on 
ou t put  l ine s RR1 - RRB ( pi n s  5 -1 2  of  t h e  UART ) when p in 4 ,  t h e  RRD i n put i s  
a t  a l o g i c  l ow . 

PAR ITY E RROR ( PE ) 

I f  t h e  r e c e iver c i r cu i t s  d e t e c t  an e r ro r  be tween the c ou n t  o f  da t a  
b i t s and that  p r e s e t  in  t h e  UART s t a t u s  r e g i s t e r  p a r i t y  b i t  and t h e  even 
par i t y  enab le  c on t r o l s e c t ions , p in 1 3  of U2 wi l l  hav e a l o g i c h i gh l e ve l .  
Th i s  out pu t  i s  upda t e d  e a c h  t ime a charac t e r  i s  t r an s fe r re d  t o  the  r e c e iv e r  
h o l d i n g  regi s t e r . 

FRAMING E R ROR ( FE )  

A l o g i c  h i gh on ou t pu t  p in 1 4  o f  U 2 ind i c a t e s  that  the r e c e ive d  charac t e r  
has  n o  va l id s to p  b i t , i . e . , t h e  b i t  i s  n o t  l o gi c  h i gh fo l lowing the 
da t a  and p a ri t y  b i t s . Th i s  ou t pu t  i s  upda t ed e a ch t ime a c ha r ac t e r  i s  
tran s ferred  in to  t h e  re c e iv e r  h o l d i n g  r e gi s te r . 

OVERRUN E RROR ( OE ) 

A l o g i c  h i gh o n  ou t put p in 1 5  o f  U 2  i nd i c a t e s  tha t the l a s t charac t e r  
p l a c e d  in t h e  r e c e iv e r  h o l d ing  r e gi s t e r  wa s n o t  r e ad by  the C P U  be fo r e  the 
cur r e n t  char ac t e r  wa s re c e iv e d  ( and the r e fore was l o s t ) . 

RS 232 
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® 

RE CE IV E R  RE G I S TE R  CLOCK ( RRC )  

DIAGNOSTIC S OFTWARE 

The r e c e iv e r  c l oc k  s i gna l a t  a f r eq uency o f  1 6  t ime s the  s e l e c t e d  baud 
ra t e  is on p in 1 7  o f  U 2 . Th i s  freq ue n cy mus t be  the s ame a s  the t r an sm i t ter  
fr e q uency f o r  the  devi c e  s ending the da t a .  I t  is  po s s ib l e for  th i s  f r eq uen cy 
to be d i f fer ent f r om the t r an smi s s i on f r eq ue n cy o f  t h i s  UART . In the 
Mod e l I I I  th i s  s i gna l c ome s from the BRG , U l . 

DATA RE C E IVED RE S E T  ( DRR ) 

Th i s  input w i l l  t r an s fer  the  p a r a l le l da t a  from the RS 2 3 2  t o  the  ma in 
c omp u t e r  da t a  bus  and r e s e t the UART fo r t h e  nex t s e r i a l  char ac te r . 

A l ow l o gi c l eve l  on  p in 1 8  o f  U 2  w i l l  r e s e t  the  Dat a Re c e iv e d  l in e . 
In Mod e l  I I I  bo a r d  t h i s  a c t iv e  l ow wi l l  in a t  t h e  s ame 
t ime a s  the l ow on pin  4 ,  t h e  rece iver  re g i s te r d i s c onne c t .  

DATA RECE IVED 

Th i s  s igna l ind i c a t e s  tha t a c omp l e t e  s er i a l  charac t e r  h a s  b e en r e c e ived  
by  t h e  UART and  i s  now in  the  RHR . 

A l o g i c  h i gh on p in 1 9  o f  U 2  w i l l  o c cur wh en an en t ir e  s e r i a l  c ha r ac t er 
h a s  b e e n  and t r an s ferred t o  the r e c e ive r h o ld in g regi s te r .  Th i s  
l in e  w i l l  b y  a l ow on p in 18 as an a c know l ed gement by t h e  c omput e r 
tha t  the p a ra l le l  da t a  h a s  b e en t r an s fer re d  f r om the UART . 

RE CE IVED I NPUT ( R I ) 

Th i s  inpu t  i s  t h e  s e r i a l  da t a  t r an smi t ted  t o  the RS-2 3 2- C  D B-2 5 conne c t o r . 

Ser i a l  inpu t  da t a r e c e iv e d  on p i n  2� o f  U2 en t e r s  the r ec e iv e r  r e gi s t e r 
at a p o in t  by the  c h a r a c t e r  l ength , par i t y  a n d  n umbe r o f  s t o p  
b i t s . A h i gh logi c leve l mus t be p r e s en t wh e n  da t a i s  no t be in g re c e ived . 

MA S TE R  RE SET (MR ) 

A l o g i c  h i gh on p in 2 1  o f  U 2  wi l l  r e s e t  the  r e g i s te r s  and e r ro r  f lag s i n  
the UAR T .  

RS 23 2 
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TRANSM I TTE R HO LDING REGI STER EMPTY ( THRE ) 

Th i s f l a g  ind i c a t e s  tha t the t r an sm i t te r  i s  r e ad y  t o  a c c e p t  a new charac te r 
fo r s e r i a l  en c od i n g . 

A l o g i c  h i gh output  l eve l wi l l  be p r e s ent  on p i n  2 2  o f  U 2  t o  indi c a t e  that  
th e T ran smi t te r  Ho l d i n g  Regi s t e r  h a s  t ran s fe r red i t s  conten t s  t o  the 
Tran smi t t e r  Reg i s t e r  and may b e  l o ad e d  wi th a n ew 

TRAN S M ITTE R HOLDING REG I S TER LOAD ( THRL ) 

Th i s  inpu t  t o  the UART wi l l  caus e the  c on t en t s  o f  the CPU da t a  bus t o  be l oad ed  
in t o  t h e  THR . 

When para l le l  da t a  from the c omput e r  da t a  b u s  i s  t o  be l o ad ed in to the 
UART , a l o g i c  low on p in 2 3  w i l l  l a t ch the charac t e r  i n t o  t h e  t ransm i t t e r  
ho l d ing  r e g i s ter . A t ran s i t ion f r om l ow t o  h i gh t r an s f e r s  t h e  da t a  the  
t r an sm i t te r  h o ld i n g  regi s t e r  into  the  t r an sm i t te r  r e gi s te r  i f  it  is  not  in 
the p r o c e s s of t r an smi t t in g  a cha r ac t e r . If a c ha r ac t e r  is  be ing t ransm i t t e d , 
the t r an s f e r  i s  d e layed unt i l  i t s  t r an sm i s s ion  i s  c omp l e t e d . Upon c omp le t ion ,  
th e new cha rac t e r  i s  automa t i ca l l y  t ran s fe r r e d  s imu l t aneou s l y  w i th 
in i t ia t ion o f  the s e r ia l  t r an sm i s s ion o f  the new charac t e r . 

TRAN SM I TTE R REG I S TE R  OUTP UT ( TRO ) 

The TRO i s  t h e  s er ia l  output  da t a  c on t a i n in g  the s t ar t  b i t , c h a r ac t e r  da t a  
bi t s , pa r i t y  b i t , and s t o p  b i t ( s ) . 

The c on t en t s  o f  the t r an sm i t te r  r e g i s te r  i n c l ud i n g  s t ar t b i t , da t a  b i t s , par i t y  
b i t , and s t o p  b i t ( s )  ar e s er i a l ly  s h i f t e d  o u t  o n  p in 2 5 o f  U 2 .  When n o  da t a  i s 
be i n g  t r ansmi t t e d , p in 2 5  wi l l  a h igh l o gi c  l e ve l . S t ar t  o f  
t r an sm i s s i on i s  d e f ined a s  the t r an s i t i on o f  the s t ar t b i t  t o  l ow .  

TRAN SM ITTE R REG I S TE R DATA ( TRI  - TR8 ) 

The TRD i s  the  e igh t para l le l  da t a  bus l ine s . 

The e i gh t  da t a  bus l in e s  - D 7  app l ie d  t o  p in s  26  - o f  U 2 . The da t a  
o n  the s e  l in e s  i s  l o ad ed i n t o  t h e  t r an smi t te r  h o l d i n g  r e g i s t e r  by  t h e  pu l s e o n  
p i n  2 3 . I f  a n  out put  char a c t e r  l e n g th o f  l e s s than 8 bi t s  h a s be en s e le c t e d , 
the c h a r ac t e r  i s  r i gh t j us t i f i e d  t o  t h e  s igni f i can t b i t , and exc e s s  
b i t s  a r e  d i s r e ga r de d . A l o gi c  h i gh l o gi c  
h i gh output  o n  2 5  at  th e t ime b i t  i s  t r an sm i t te d . 

T_E_c_H_N_rc_r_A_N_s_ER_r_E_s _______ TRS-BO ® _______ o_rA_G_N_o_s_T_rc....iijs..,o .. FT_w_A_RE 
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DIAGNOST I C  S OFTWARE 

REGI STER LOAD 

Th i s  wi l l  load  wo r d  p a r i t y  and s t o p  b i t  s ize 
i n f o rma t ion from the  03-07  l in e s  o f  t h e  da t a  bu s . 

A l o g i c h i gh input on  p in 24 o f  U2  w i l l  l o ad the c on t r o l r e gi s t e r  b i t s  
wi t h  the log i c  l eve l 3 5  - i n pu t s wi l l  be d i s c us s e d  
ind iv idua l ly i n  paragraph s . 

PAR ITY I NH I BIT ( P I )  

A l o g i c  h i gh on p in 3 5  o f  U 2  caus e the UART t o  inh i b i t t h e  par i t y  
gener at i on v e r i f i c a t i on c i rcu i t s . Pin 1 3 , Par i t y E r r o r  ou t put wi l l  be 
c l amped to l og i c  low . I f  p ar i t y  i s  inh ib i t e d , the  s t o p  b i t e s )  wi l l  

l a s t o f  

STOP B IT ( S ) SELECT ( S BS ) 

P in 36  o f  i s  us e d  s e le c t  the  numbe r o f  s to p  b i t s  t o  b e  t ransm i t te d  
a f t e r  t h e  p a r i t y  b i t .  A lo g i c h i gh o n  p in wi l l  caus e two s t op b i t s  
t o  b e  inc l uded i n  the  s e r i a l  char ac t e r , wh i le a l o gi c  low wi l l  caus e one 
s t op  b i t  t o be inc l uded . I f  t h e  wo r d  l eng th s e l ec t e d  i s 5 b i t s  and 8 0S i s 
h i gh , there  wi l l  be 1 1 / 2  s t op  b i t s  i n s tead o f 2 s t o p  b i t s .  

WORD LENGTH S E LE CT ( WLS l - WLS 2 )  

Two i nput p in s  a r e  u s ed in b inar y f o rma t t o  s e le c t one o f  four p o s s ib le 
s e r ia l  wo r d  l engh t s . Pin s 3 7  and 38 o f  U2 can have any o f the  c omb i na t ion 
of l o g i c  h i gh s  o r  l o ws l i s t e d  in the char t t o  s e le c t  from 5 to 8 da t a 
b i t s  t o  be i n c l ud e d  i n  the ou t put char a c t e r . 

P I N  3 7 
L 
L 
H 
H 

P I N  
L 
H 
L 
H 

WORD LENGTH 
5 BITS  
6 BITS 
7 BIT S  
8 
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EVEN PARITY E NABLE ( E PE ) 

Pin 3 9  i s  an input u s ed  t o  de termine  wh e the r  even o r  od d  p ar i t y  i s  t o  
b e  generat e d  by  the  t r an sm i t te r  a n d  c h e c k e d  by  t h e  r e ce iver . A l og i c  
h i gh input s e le c t s  even p ar i t y , wh i le a l o g i c l ow s e l ec t s  o d d  par i t y .  
I f  p in 35 , p a r i t y  inh ib i t  inpu t , i s  h i gh ,  t h e  l o gi c  l eve l o n  the p in 
wi l l  be i gnored . 

TRANSMITTE R  RE GI STE R  CLO CK ( TRC ) 

The t r ansmi t te r  c l o ck frequency  o f  s i x t e en t ime s the t ran sm i s s i on baud 
rat e is inpu t on p in 40 o f  U2 . Th i s  freq uency is no t n e c e s s a r i ly t he s ame 
as that  o f  the  r e c e iver c l o ck . 

RS 2 3 2 
1 0 : 1 7 
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MODE L 4 / 4 P  MEMORY TE STS 

I n t roduc t ion 

Th e Mod e l  4/ 4P Memory T e s t s  a r e  ava i lab l e  in  two v e r s i o n s  to a l low e f f i c i e n t  
te s t in g  o f  the  var i ou s  c on f igur a t ions o f  the Mod e l  4 / 4P C omput e r s . Th i s  a l lows 
the t e chn i c i an max imum f l ex ib i l i t y  i n  t e s t in g  RAM , ROM ,  and Vid eo Memo ry . 

1 .  M4MEM/ CMD For D i s k  S y s tem Memory  Tes t s  ( 64K and 1 2 8K o n l y ) 

2 .  BD 1 6K/ CMD fo r c a s s e t t e  t ape  l o ad in g  ( 1 6K o n l y ) 

Th e  only  ma t e r i a l r eq u i r ed fo r thes e  t e s t s  i s  an o p t i ona l p r i n t e r  c onnec t o r . 
S ee Appendi x  B f o r  d e t a i l s  on i t s  c on s t ru c t ion . 

Fea tures  

T e s t s Dynamic Ram , V i d e o  Ram , Rom , S ound boar d , and t h e  p r in t e r  port  ( op t i ona l )  
i n  the Mod e l  4 / 4P C ompu t er s . 

Te s t s da t a  r e t en t i o n  und e r  wa i t  s t at e s  ( r e fr e s h  s u s pende d )  by  u t i l iz ing  wa i t  
s t a t e s  and the "wa i t imou t " c i rc u i t  on t h e  FDC card  ( in d i sk s y s tems o n l y ) .  

A dvan t ag e s  

A l lows the  t e chn i c i an t o  v e r i fy  a l l  memory  in  t h e  Mod e l 4 / 4P c omput e r .  Shows 
a "hour : minute : s e c on d " fo rma t on the  s c reen to aid in i d en t i fying t ime 
r e l a t e d  prob lems . Che c k s  ROMS and d i s p l ays  checksums o n  e ach p a s s  o f  the 
t e s t .  Che c k s  dynami c  and video  RAM by a r andom p a t te rn  me thod . 

M4MEM & BD1 6K 
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LOADING AN D EXE CUT ING M4MEM 

In TRSDO S  command mode t ype : 

M4MEM <ENTE R> 

to execute  M4MEM/ CMD 

LOADING AND EXEC UT ING BD1 6K/ CMD 

« <  T H I S  VERS ION WILL NOT LOAD OR RUN WITH TRSDOS ! !  » >  

To u s e BD1 6 K ,  i t  wi l l  f i r s t have t o  b e  t r an s fer r e d  t o  c a s s e t t e tape , s in c e  the 
1 6K Mod e l  4 wi l l  no t s up po r t  d i s k  d r ive s . See  Appen d i x  A for i n s t ru c t ions on 
how to tran s fer and run BDl 6K .  

T o  l oad and exec u t e  the t ape v e r s i on , en t e r  BAS I C  ( n on-di s k ) , p r epare c a s s e t te , 
and t ype : 
" SY S TEM <ENTER> " 

A t  t h e  "* ? "  promp t r e p l y  "BD 1 6 K  < ENTER> "  
At p r o gram wi l l  now l o ad f r om c a s s e t te .  

At  t h e  "* ? "  promp t r e p ly " I <ENTE R> " t o  exe c u t e  pr o g r am .  

M4MEM 
1 1 :  3 
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® DIAGNOST I C  

DE S C RIPTION O F  TESTS  

Bot h  t e s t s  run in  an i d e n t i ca l  manner .  The f i r s t s tep  of  the  t e s t  is  t o  check 
th e s ound b o ar d . t e s t c ons i s t s o f  a s er ie s  o f  r i s in g  p i t che s , and s imp l y  
give s a GO / NO GO t ype  o f  t e s t  f o r  t h e  s ound bo ar d .  Nex t , t h e  Re a l  Time C lo c k  
in t e r rup t s torage l o ca t i o n s  are  t h orou gh l y  checked t o  make s ur e  that  memor y  
e r r o r s  wi l l  n o t  i n t e r fe r e  w i th the  o p e r a t ion o f  the t ime r fun c t ion . Then the  
vi d e o / dynamic RAM t e s t s  a r e  p e r fo rme d . 

The s e  t e s t s  wi l l  run c on t inuous l y  u n t i l  the  RE SET key i s  p r e s s e d . 

Wh i l e  the memory t e s t i s  running , t h e  t o p  l ine  o f  the d i s p l ay s h ows the r e s u l t s  
o f  s evera l  o ther  s y s t em t e s t s . A t yp ic a l t o p  l ine wi l l  l o ok l ike  the 
fo l lowin g : 

1 6 K :  6 0  HZ , E CH OK , LP  O K , B BC4 DA 7 5  40 7 C 1 5 9 1  � 0 : � 0 : � 0 64K 

Th i s  in forma t ion i s  i n t e rp r e t e d  as fo l l ows : 

1 6K 

60 HZ 

The memory  s iz e  b e in g  t e s t e d . M4MEM wi l l  u s e  th i s  to d i s p lay the 
mem o r y  bank c o r re c t ly und e r  t e s t .  

Ind i c a t es the v i d e o  genera t o r  i s  s e t  f o r  a 6 0  HZ f r ame r a t e . I f  
the VDG i s  s e t  f o r  a 5 0 HZ ( E ur o p e an ) fr ame r a t e , t h i s  l ine w i l l  
indi c a t e  that  f a c t . 

ECH OK Ind i c a t e s  the  r e s u l t  o f  a t e s t o f  p o r t �ECH . Por t F F  a l lows the 
comp u t e r  to r e ad b a ck the  b i t s  wr i t ten to b i t s  1 -5 of  port E CH .  A 
fa i lure h e r e  i nd i c a t e s  a p r ob l em  i n  the  addre s s in g  o f  e i th e r  p o r t s  
� E CH o r  � FFH . 

LP OK Ind i c a t es the r e su l t s  o f  a l in e  p r in t e r  p o r t  t e s t .  Th i s  t e s t  
req u i r e s  a s pec ia l  p r in te r  p or t  l oop  ba ck c onne c t o r  
appen d i x  B )  t o  run p r o pe r l y . I f  t h i s  c onne c t o r  i s  mi s s in g  the  
di s p lay  wi l l  s h ow L P  BAD . 

BBC4 DA75  Che c k s ums f o r  ROM A .  Rom A i s  c h e cked in t wo 4K s egmen t s  wi th 
a s ep a r a t e  checks um for e a ch s e gmen t . 

40 7 C  Che c k s um  f o r  ROM B .  

1 5 9 1  Che ck s um f o r  ROM C .  

0� : �� : �0 E l a p s e d  t ime i nd i c a t o r . 

64K l in e  wi l l  s how e i th e r  64k o r  1 2 8k ,  on the  amou n t  
o f f in d s 

r_E_c_H_Nr_c_r_AN_s_E_R_rE_s ______ TRS-SO SOFTWARE 
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f i r s t  two di g i t  hexad e c ima l 
the chec k s um o f  t h e  f i rs t ROM A .  
repr e s en t s  o f  B .  
repre s en t s  ROM 

Cur r ent  Va l id ROM Che c k s ums 
ROM A 

ROM C e a r l y  mfg . n o  8 0 � 40 3 1 6  

TEST 

numbe r s  f r om t h e  l e f t  ( BBC4 DA 75 ) r e p re s en t  
next 4 d i g i t h ex numbe r 
nex t 4 di g i t h ex numbe r 

BBC4 DA75 
B5� 4  DA42 
B5 2 3  DA42 

40 7C 

1 5 9 1  
48 BC 

**** NOTE **** 

ROMS w i th s l ow t ime s may not  b e  found fau lt y  by t h i s  me thod o f  t e s t ing . 

M4MEM & BD1 6 K  
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DIAGNOST I C  S O FTWARE 

VIDEO/ DYNAMI C  RAM TE S T  

The memory t e s t  1 S  a c c omp l i shed a s  fo l l ows : 

A r an dom numbe r i s  generat e d . Th i s  i s  s to r e d  in  t h e  f i r s t memo r y  l o c a t ion t o  
b e  t e s ted . The memory ad d r e s s i s  i n c r ement ed , a s  i s  t h e  da t a by t e . The n ex t  
da t a  b y t e  i s  s to r e d  i n  t h e  n ex t  memory l o c a t ion . Th i s  p r oc e s s i s  r e pe a t e d  
un t i l  t h e  da t a  by t e  e q ua l s  0FE H .  

Whe n  t h e  da t a  by t e  e q ua l s  0 FE H ,  t h e  d a t a  by t e  i s  changed t o  00H .  The above 
pr o c e s s of  incr emen t  da t a , i n c r emen t memory , and s t o r e  da t a  is  r e pe a t e d  unt i l  
th e memory  i s  f i l le d .  The memor y  i s  then checked t o  v e r i fy t h a t  the c o r re c t 
da t a  was s t or e d  i n  i t . I f  a l l  the memo ry checks  OK t hen the  p r oc e s s i s  
repea t ed , w i th the  d a t a  by t e  i n  a l l loca t ions  i n c r eme n t e d  by one . Th i s  
a c c ounts  for  the ' wa lk i n g  da t a ' pat te rn o n  the s c re en . 

Onc e the da t a  p a t t e r n  in  the f i r s t  memory l oc a t ion r eache s 0 FE H  the p rogram 
swi t ch e s  t o  the  ' ro t a t ion ' mod e . Each memor y  l o ca t ion i s  now o n e  b i t  
and c h e cked . Th i s  r o ta t i on s cheme i s  r e pe a t e d  e igh t t ime s t o  check a l l e i gh t  
b i t s . A f t e r  the  Ro t a t i on p a t t e rn i s  c omp le te d  a new r andom n umbe r gene r a t e d  
an d  t h e  en t i r e  p r o ce s s  i s  r e pe a t e d . 

I f  a f au l t  i s  found in v i d e o  the  f au l t  me s s age  may a p pe a r  a l t e r e d  a s  a 
func t ion o f  t he f a i lure . In th i s  c a s e  c omp a r e  the AS C I I c o d e  y ou wi th the  
c o r r e c t c od e  t o  d e t ermine wh i ch b i t s  are  i nc o r re c t .  

BD 1 6K/ CMD 

Th i s  v er s i o n  is i n c omp a t ib le  wi th TRS DO S , and can o n l y  b e  l oade d  and exe cut e d  
from t ape . Th i s  v e r s ion d o e s  no t t e s t the memor y  fo r d a t a  r e t e n t ion WAIT 
s ta t e s  as  t h e  o th e r  v e r sions  do , s in c e  tha t feature r e q u i r e s  an FDC t o  be 
pre s en t  in th e mach i n e . 

MEM4M/ CMD 

The t e s t  i s  ba s i ca l ly the  s ame a s  BD1 6K/ CMD ex c e p t  t h a t  the  p r o g r am wi l l  t e s t  
the 2 m i l l i s e c ond dynam i c  r e fresh  s p e c i f i c a t ion by  u s ing the  "wa i t imou t " 
coun t e r  on the FDC board . Th i s  i s  a c c omp l i sh e d  by s e l ec t in g  the  mo t o r  o n  
s igna l t o  genera t e  t wo 1 mi l l i s e c on d  d e lays  t h u s  forc ing the  CPU  a 2 
mi l l i s econd wai t  s t at e . The d r iv e  mo t o r s  wi l l  run fo r the f i r s t  s ix o f  
each h our  t h e  t e s t  i s  run . 

1 1 :  7 

T ~E~C;:H~N;:;,;IC:;;.:I;.:;AN;;,;_;S;;.;;E;.;;;R;,;IE;.;S;.... _____ TRS-BO ® ------------

RAM 

RAM 

rotated 

is 

see 

with 

into 
minutes 

---------ladaelllaeli---------
M4MEM & BD16K 



M4MEM & BD1 6 K  
1 1 : 8 

T _E_c_H_N_rc_r_AN_s_E_R_IE_s ______ TRS-BO ® ______ o_r_AG_N_o_s_Tr_c.....,so_F_T_wA __ RE 

-----------ladlellmeli-----------



® 
DIAGNOST I C  SOFTWARE 

Troub le s h o o t in g H in t s : 

Di f f i cu l t  t o  l o ca t e  o r  h e a t  r e la t e d  p r ob l ems may t ake s ever a l  p a s s e s . To h e lp  
de t e c t heat  r e l a t e d  prob l ems , hot  o r  c o ld a i r  may be  a p p l i ed dur ing the t e s t s . 

I t  ma y req u i r e  s ev e r a l  hou r s  t o  l o c a t e  a f au l t  a f fe c t in g  o n l y  one memory b i t .  

A b inary s eq ue n c e  wi l l  t e s t RAMS i n  the " lo w  b i t "  po s i t ion s mo re than in the 
"hi gh bi t "  po s i t ions . Due t o  t h i s  proper t y , it  may b e  advan t ageou s to  
ex ch ange the  RAMS in  the "hi gh s id e "  po s i t ions  ( D4-Dn wi th those in the " low 
s ide " po s i t ions ( D0 -D3 ) ,  i f  a memo ry  p r ob l em i s  s u s pe c t e d  but n o t  found in a 
reas onab le p e r iod o f  t ime .  

Random fau l t y  b i t s  o r  mU l t i p l e  ch i p  f a i lur e s  ma y be  an indi c a t ion that  the 
dec oders , mu l t i p l ex e r s ,  o r  bu f fe r s  a r e  caus i n g  p r ob l ems . 

The RAM bank s shou ld be v i s ua l ly ex amined t o  d e t e rmine  t h a t  a l l  p ins  on a l l 
ch i p s  are in p la c e  and tha t  the memo ry j ump e r s  a r e  in  t h e  c o r r e c t pos i t i on s . 
A check o f  +5 , + 1 2 , and  -5  vo l t  powe r  s h ou ld a l s o  be  mad e  a t  that  t ime .  

NOTE : RAMS w i th imp roper vo l t ag e s  app l i e d  ( i . e . , - t h e  f ive vo l t  p in n o t  
ins e r t e d  c o r rec t ly )  have b e en known t o  p a s s  t h i s  t e s t .  

No o n e  memor y  t e s t i s  t o t a l ly  conc l us ive ; t he r e fo r e , u s e a l l  the  memo ry t e s t s  
ava i lab le i n  d i f f i c u l t  s i t uat ions . 

1 1 :  
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DIAGNOST I C  S OFTWARE 

APPEND I X  A 

HOW TO T RAN S FE R  BDI 6K/ CM D  TO TAPE 

« < TH I S  VERS ION WI LL NOT RUN OR LOAD WITH TRSDO S ! !  » >  

Th i s  v er s i on i s  s up p l i e d  on d i ske t te .  I T  I S  N E CE S SARY TO TRAN S FE R  TH I S  VERS ION 
TO TAPE BE FO RE US ING ! Us e the TRSDO S  "TAPE " c ommand t o  t r an s fer t o  c a s s e t te : 

Conne c t  t h e  c a s s e t t e  r e c o r de r  t o  Mod e l  4 and s e t  i t  t o  the  RE CORD mod e  w i t h  a 
b l ank c a s s e t te i n s t a l le d . Mak e s ur e  t h e  ca s s e t t e i s  advanc ed p a s t the  l e ad e r . 

In  TRSDO S  c ommand mod e  t ype  "TAPE ( S =D , D=T ) < EN TE R> " .  

TRS DO S  w i l l  promp t "CA S S ? " .  
Rep l y  "H"  fo r 1 5 ""  

TRS DO S  wi l l  promp t "DE V I CE = DEV I CE TO TAPE - F I LE S PE C ? "  
Rep l y  "BD I 6 K/ CMD < ENTER> " 

"PRE S S  ANY KEY WHE N  READY " wi 1 1  be d i s p l ay e d . Do s o , and a t ape c opy w i l l  be 
wr i t ten . 

To load and exe c ut e  the t ape v e r s i on , en te r BAS I C  ( non-di sk ! ) ,  pr e pa r e  
ca s s e t t e , a n d  t yp e : 
" SY S TEM <ENTE R> "  

A t  t h e  "* ? "  promp t r e p l y  "BD I 6 K  < ENTE R> " 
At p r o gram w i l l  now l o ad f r om c a s s e t te . 

A t  t h e  "* ? "  promp t r e p l y  " /  <ENTE R> " t o  exe c ut e  p r o gram .  

M4MEM & BDl 6K 
1 1 : 1 2  
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APPENDIX B 

PR INTE R  LOOP BACK CONNECTOR 

P ar t s  needed : 

P r i n ter  e d g e  card  c onne c t o r  ( Rad i o  Shack c a t . # 2 7 6- 1 5 64 )  
W i r e  wr ap wir e  
W i r e  c u t t e r s  
S o l de r in g  i ron 
S o l de r  

U s i n g  the  w i r e  wra p  wire , j ump e r  the  fo l lowing p i n s  o n  the p r in te r  i n t e r face  
c onne c tor :  

P in #  to P in/� 
3 --- - --- - 3 2  
5 ------ - - 30 
7 - - - --- - - 2 9  
9 -- -- - - - - 1 9  

1 1  ------- - 2 8  
1 3  -------- 25  
1 5  ---- - -- - 2 3  
1 7  ----- --- 2 1  

Check the  c onne c t o r  for  l o o s e  o r  b r ok en wi r e s  and s o ld e r  shor t s . When us in g 
the c onnec t o r , make s ur e  that  i t  i s  c onne c t e d  in  the  c o rre c t d i r e c t ion ( E VEN 
pin t owar d s  the REAR o f  the  Mod e l  4 ) . 

Not e that  t h i s  connec tor and d i agno s t i c p rogram t e s t s  the  four ' sp a r e ' d a t a  
input l ine s . I f  one o f  the ' spare ' l i n e s i s  f au l t y  i t  i s  p o s s ib l e f o r  the 
pr in t e r  por t  t o  work  p r op e r l y  wi th a p r in te r , but  the  d i a gno s t i c  to give a ' LP 
BAD ' me s sage . 

M4MEM & BD1 6K 
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INTRODUC T ION 

The P re l iminary Mod e l  4 D i a gno s t i c s  c on t a in s  the programs n e c e s s a r y  t o  
fu l l y check t h e  TRS -B0 Mod e l  4 M i c r o c ompu t e r o r  t h e  Mod e l 4 up grade ki t fo r 
the Mod e l  I I I  Mi c ro c ompu t e r . I nc l ud e d  a r e  two v i d e o  t e s t s  and two s y s t em 
te s t s . 

A l t h ou gh the s e  t e s t s  a r e  s up p l i e d  on a Mod e l I I I  TRS DO S  1 . 3  di s k e t te , the  
Mod e l  4 Di agnos t i c  programs wer e d e s i gned t o  t e s t  the many f e a tur e s  of  the 
Mod e l  4 M i c r o comput e r . I n  mo s t  c a s e s  the s e  t e s t s  wi l l  not func t ion on the 
Mod e l  I I I .  

Mos t  o f  the Mod e l 4 Dia gn o s t i c  
ope r a t iona l menu wh i ch a p p e a r s  
the s e  t e s t s  may p r ov e  h e l p fu l .  
d i s c u s s ions . 

p r o grams a r e  s e l f  p r omp t in g , o r  c on t a i n  an 
on the s c re en .  S t i l l  s ome d i s c us s i on o f  

The fo l l owing pages  c on t a i n  t he s e  

4 / 4P 
1 2 : 1  
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VI DEO TE S T S  

The r e  are  t wo v i d e o  t e s t s  on the Mod e l 4 D i a gno s t i c s  d i s ke t t e .  The f i r s t 
i s  a V i d e o  A l i gnmen t  P a t t e rn < VAP/ CMD ) .  The s ec ond i s  ba s i c fun c t ion 
t e s t  ( V I DD/ BA S ) .  

VAP / CMD 

En t e r ing ' VAP ' at  the  T R S DO S  READY pr omp t wi l l  produce  an 80 X 2 4  Vi d eo 
A l i gnmen t p a t t e r n  t o  be us ed  t o  a l ign t h e  v i d e o  P C B  and C RT .  A l l l in e s  
shou ld  appear  s t r a i gh t , t h e  d i s p l ay s h ou ld  n o t  a p p e a r  r o t a t e d , and  the 
s c r e e n  shou ld  be in focus  over i t s  en t i r e  a r e a . If n e c e s s a r y , c o r r e c t ions  
shou ld be mad e  t o  the v i deo  P C B  c on t r o l s  o r  t o  the C RT and yoke . 

Pre s s  RE SE T t o  ex i t  t h i s  t e s t .  

V I D D / BAS 

V I D D / BAS i s  a t e s t , wr i t t en in BAS I C  to t e s t the d i f fe ren t s c re e n  d i s p lay 
mod e s  of  the  Mod e l 4 .  To  run t h e  p r o gr am ,  a t  T R S DO S  READY t yp e  
' BA S I C  V I D D / BAS ' and then p re s s  the ENTE R k e y . 

Whe n  the  p r o g r am l oad s and runs i t  wi l l  a p pear  t o  ' lo ck up ' a t  f i r s t . Th i s  
i s  norma l .  Be p a t i e n t . 

A f t e r  a s h o r t t ime the  MENU wi l l  a p pe ar . The r e  a r e  1 0  t e s t s  ava i lab l e .  A 
di s c us s i on o f  e a ch fo l l ows . 

32 ,  40 , 64 , and 80 CHARAC TE R TE S TS 

The 3 2 , 40 , 6 4 , and 80 ch a r ac t e r  t e s t s s imp l y  d emon s t ra t e  the Mod e l 4 ' s 
ab i l i t y  t o  p r od u c e  bo th norma l and doub l e  wid th char a c t e r s  i n  bo t h  64x1 6 
and 80x 2 4  cha ra c t e r  mode s . 

PAGE T E S T  

The PAGE t e s t  d emon s t ra t e s  t h e  p a g i n g  f e a t u r e  o f  t h e  v i d eo memory . In the  
64 ch arac t e r  mod e t h e  video memo r y  is  t r e a t e d  a s  two pages  of  lK  by t e s  
each . Two s e t s  o f  f i gur e s  shou ld  b e  s e en dur ing  t h i s  t e s t , indi ca t ing t h e  
ab i l i t y  t o  p r oper l y  a c ce s s  bo th p a g e s . The d i s p lay i s  in t h e  8 0  char ac t e r  
mod e  s o  tha t bo th p a g e s  ma y b e  d i s p layed  on the s c r e en a t  t h e  s ame t ime . 

Mod e l  4 / 4P P r e l imina r y  
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FAST T E S T  

FAS T exer C l s e s  the h i gh s pe ed c l ock ab i l i t y  o f  t h e  Mod e l  4 .  The mo s t  
obv i ous  t e s t  wou ld be  t o  c h e ck t h e  p r o c e s s o r  c l o ck i t s e l f , b u t  th i s  i s  on l y  
par t  o f  t h e  s t ory . Go ing i n t o  t h e  h i gh s peed  mod e a l s o  chan g e s  t h e  Re a l  
Time C lo ck in t e r ru p t  r a t e  t o  60HZ r a the r than t h e  30HZ o f t h e  s l ow r a t e . 
The v i s ib le inc r e a s e in  t h e  t ime r r a t e  i s  due t o  the  in c re a s e in the 
in t e r rup t r a t e , and not b e caus e the p r o c e s so r  c l o ck is runn i n g  fas t e r . 

ALTE RNATE CHARACTE R T E S T  

The ALTERNATE CHARACTE R  TE S T  d emon s t r at e s  the a l t e rna t e  char ac t e r s  
ava i l ab le f r om the  char ac t e r  gene r a t o r  ROM. 

INVE RSE V I DE O  TE S T  

Th e INVERSE V I DE O  T E S T  s h ows the lnve r s e  v i d e o  charac t e r i s t i c s  o f  t h e  
Mod e l  4 .  

MOVING V I DE O  T E S T  

The MOVING V I DEO T E S T  s h ows the VDG ' s ab i l i t y  to  a c ce s s  the  t o t a l  2 0 4 8  
byt e s  o f  v i deo RAM . Wh i l e  2 0 4 8  by t e s  of  video RAM are s up p l i e d , only a 
ma x imum o f  1 9 20 by t e s  a r e  us ed  by t h e  8 0x2 4 mod e , l eav i n g  1 2 8  by t e s  unus ed .  
The mov ing v i de o  t e s t  ad j us t s  t h e  VDG addre s s e s  s o  t h a t  t h e s e  l a s t  1 2 8 
by t e s  ar e d i s p layed . Th i s  che c k s  f o r  RAM f a i l ur e s  i n  t h e  l a s t  1 2 8 by t e s , 
and a l s o  che c k s  the VDG ' s  ab i l i t y  t o  a c ce s s  th i s  s e c t i o n  o f  v i deo  RAM . 

KEYBOARD TE S T  

The KEYBOARD TE S T  t e s t s  the  ex t r a  fun c t i on k e ys ava i lab l e  t o  the Mod e l 4 .  

Mod e l 4 / 4P Pre l iminar y  
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SYS TEM TE S TS 

MIVKEY/ CMD 

MIVKEY is  a machine l eve l p r o gram that  i s  run f r om TRSDO S  READY . I t  
con t a ins a n  exp l ana t ion/ i n s t ru c t ion page o f  i t s  own . 

The purpo s e  o f  MIVKEY i s  t o  r e loca t e  the ROM i n t o  RAM , and t o  "re l o ca t e "  
th e k e ybo a r d  into  h i gh memory . I n  th i s  mod e  the  ROM c od e  can now be 
chan ged , d emons t r a t ed by the ' Mo d e l IV  Bas i c ' me s s age . 

Not e  that a l though the d i s p lay i s  8 0x 2 4 , the  BAS I C  i n t e r pr e t e r  ROMs ( now in 
RAM )  s t i l l  expe c t  a 64x1 6 d i s p l a y , mak i n g  L I S T ' s  and PR INT@ ' s  a p pear od d .  

Th i s  mod e o f  o p er a t ion a l s o  demon s t r a t e s the  Mod e l 4 ' s ab i l i t y  t o  b e c ome 
CP /M c ompa t i b le . 

END 

END 1 S  a BAS I C program .  To  run i t , t ype  ' BAS I C  END ' from t h e  TRS DO S  
pr omp t . 

Th i s  program c on t a in s  i t s  own menu and i s  s e l f  exp l ana t or y . I t  c on t a i n s  a 
500 and 1 5 00 ba ud ca s s e t te  t e s t , a p r in te r  t e s t ( a  p r in te r  mus t b e  a t tach e d 
and t urned on ) , a v i de o  a l ignme n t  pat t e rn , a d i s p l ayab l e  chara c t e r  t es t ,  a 
BAS I C  func t ions t e s t , a n d  a d i s k  func t i on s  t e s t  wh i ch can u s e d  i f  d i s k s  
a r e  ava i lab le .  

END wi l l  have t o  be t r an s f e r red t o  t ape  b e f o r e  i t  c a n  run on  1 6K 
Mod e l  4 .  On E ar l y  v e r s i on s  o f  t h e  p r o g r am ,  t h e  c a s s e t te t e s t s  w i l l  n o t  
wo rk on a 1 6K c ompu t e r . S in c e  t h i s  i s  a BAS I C  p r o g r am ,  the p r o c e dur e w i l l  
no t be  d i s cus s ed h e r e . 

Mod e l 4 / 4P P r e l iminar y  
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PLOAD 
Down - load Pro gram For t h e  Mod e l 4A/4 P  
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PLOAD / CMD - DOWN -LOAD PROGRAM FOR THE MODEL 4P 

GENERAL DE SCRIPTION 

"PLOAD" is d e s i gn e d  t o  a l low down l oad i n g  of p r o grams f r om a Mode l I I I/ 4  to a 
Mod e l 4P  w i thout u s ing the Mod e l  4P ' s  f loppy d r iv e s . "PLOAD " u s e s  Mod e l 
4P ' s  ab i l i t y  t o  bo o t  f r om t h e  RS -2 3 2  in t e r fa c e  t o  down l o ad pr o gr ams . "PRCV" 
is the companion program t h a t  i s  f i r s t down l o ad ed t o  the Mode l  4 P .  "PRCV" 
r e c e ives the programs s en t  by " PLOAD " and load s them i n t o  the Mod e l  4 P ' s  
memor y . I f  the  Mod e l  I II ROM Ima ge  i s  be ing down l o ad e d , " PRVC " wi l l  l oad i t  
int o  the appropr i a t e  memory loca t ion  and then s e t  the 4 P ' s  memory map t o  
wr i t e -pro t e c t  tha t  a r e a  o f  memo r y . The d e s i r e d  program i s  t h e n  down l oad ed and 
exec u t e d . 

FEATURE S 

S i x  s e le c t ab le baud r a te s . 
Mod e l  I I I  ROM Image may b e  d own loade d .  
Generous  prompt in g  t o  preven t error s . 

EQ UIPMENT REQ UIRED 

TRS-80 Mod e l  1 1 1 /4 ( sourc e  c omput er ) .  
TRS -8 0 Mod e l  4P  ( d e s t ina t ion  c omp u t e r ) .  
2 RS- 2 3 2  cab l e s  wi t h  D B-25  connec t o r s . 
Nu l -Modem adap t e r . 
" PLOAD / CMD" down l o ad pro g r am .  
"PRCV/ CMD "  Mod e l 4 P  RS - 2 3 2  re c e iv e  program.  
"MODEL/ I I I "  Mod e l I l l / 4  ROM Ima g e  f i l e . 

T_Ec_H_N_I_c_IA_N_s_ER_I_E_s _______ TRS-BO DIAGNOSTIC SOFTWARE 

the 
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® 
DI AGNOSTIC SOFTWARE 

QUI CK RE FE RENCE 

1 .  Conne c t  the RS -23 2  po r t  on a Mod e l  1 1 1/ 4  t o  the R S -2 3 2  p o r t  on the Mod e l 
4P u s ing a nu l l-mod em adap t e r . 

2 .  Turn on and boot  the Mode l  4 .  

3 .  Turn on the Mod e l  4P  h o lding  the  r i gh t  S H I FT ke y  down unt i l  e i ther  "No t 
Read y " or "Read y " appear . 

4 .  Run " PLOAD / CMD" on the Mod e l I I I / 4 . 

5 .  E n t e r  the fu l l  f i lename a t  the  f i lename p r omp t . 

6 .  Se l ec t appropr i a t e  baud r a t e . 

7 .  P re s s  <Y)  i n  r e s pons e  t o  next two p r omp t s . 

8 .  Che ck for  b l inking a s t e r i s k  in t op r igh t c o rn e r  o f  Mod e l  4 P .  

1 3 : 3 
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TECHN I C IAN SERIES  
® 

DIAGNOSTI C  S OFTWARE 

TECHNI CAL S E CTION 

LOAD I N G  " PLOAD/ CMD" 

1 . Conne c t  the  R S -2 3 2  por t s  on the  Mod e l  I U / 4  and .the Mod e l 4P us in g  the 
nu l l -modem adapter . 

2 .  Power up the  Mod e l  1 1 1/ 4 . 
3 .  Power up t h e  Mod e l  4P and h o l d  down the r igh t S H I FT k e y  unt i l  e i th e r  a 

"Not  Read y " o r  " Re ady " me s s a g e  appear s . "No t  Ready " ind i c a t e s  that  the 
h o s t  ( the  Mod e l  I U / 4 )  has n o t  a s s er t e d  Dat a Term ina l Read y . "PLOAD" 
ena b l e s  the  RS-2 3 2 C  and caus e s  DTR t o  be  a s s e r t e d  a f t e r  a l l the  pr omp t s  
for "PLOAD " have b e en answered . E i the r me s sage  i s  a c c e p t ab l e .  

4 .  Whe n  e i th e r  the  "No t Ready " o r  the  " Re ad y " me s sa g e  appear s the Mod e l 
4 P , r e leas e the  r igh t SHI FT key . I f  ano t h e r  mes s age o th e r  t han "Not 
Read y " or " Re ad y " shou l d  a p p e ar , p r e s s RE SET on the Mod e l 4 P  h o l d i n g  
t h e  r igh t  S H I FT key  d own . 

5 .  Boo t  the Mod e l 1 1 1 / 4  and t yp e  in  PLOAD <ENTE R> . 

NOTE - I f  t h e  4 P  i s  powe r e d  up  b e for e  the h o s t  c omput e r , t h e  4 P  may lock 
up at "Read y " .  In th i s  ca s e , r e s e t  the 4P h o l d i n g  down the r igh t 

SHI FT k e y . 

OPE RAT ING " PLOAD" 

"PLOAD" i s  c omp l e t e ly menu dr iven and c on t a in s  n o  
mean s that you  wi l l  n o t  need t o  r e f e r  t o  the  opera t i on s  manua l once you b e come 
f ami l i a r  wi th the  program !  

A l l  k e yboa r d  ent r i e s  b y  the  t e chn i c i an a r e  mad e wi th CAP ITAL l e t t e r s . 
Mod e l 1 1 1 / 4  de fau l t s  t o  an a l l  c a p s  mode . I f  f o r  s ome r e a s on the  c omput er i s  
in l owerca s e  mod e  ( no c a p i t a l  l e t t e r s ) ,  o n  t h e  Mod e l I I I  p r e s s <SHIFT> O .  On 
the M od e l  4 ,  p re s s the CAPS key . 

1 3 : 5  
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TECHNI C IAN SERIE S 
® 

OPERAT ION 

DIAGNOSTIC  S OFTWARE 

When " PLOAD " f in i s h e s  l o ad i n g  the menu page wi l l  appear on the  s c re en . Th i s  
men u  wi l l  r emain o n  s c re e n  a t  a l l t ime s . 

The Men u  c ons i s t s  o f  a t i t l e b lock  a t  the t o p  and a promp t for  a f i l ename . The 
f i l e name mus t be i n  the form f i lename / ex t . pa s sword . Al l f i l e s  t h a t  migh t  be  
down loaded s h ou ld have the  d e fau l t  p a s swo r d  of  " PASSWORD" and t h e  . pa s swor d  
por t i on may b e  omi t te d . Howeve r , mos t  f i le s wi l l  have a n  ex t ens ion such a s  
/ CMD and t h e  ext en s ion mus t b e  i n c l uded . The r e  i s  no d e fau l t  ex t ens ion . Type 
in the fu l l  f i lename inc l ud i n g  ext en s ion i f  any ( e . g .  TDC / CMD ) and pres s 
< ENTE R> . 

PLOAD 
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TE CHN I C IAN SERIES  ® 

"PRCV/ CMD" 

DIAGNOST I C  SOFTWARE 

Onc e "PRCV / CMD" ha s loaded in to  the Mod e l  4P , a t i t l e b l o ck s imi lar t o  the  
one  on the Mod e l  1 1 1 / 4  shou ld  appear . Be l ow that  b lo ck w i l l  be a me s sa g e  
"Wa i t ing f o r  s yn c  b y t e s  f r om ho s t " . Onc e  "PRCV" ha s s yn ch e d  wi th the h o s t 
(Mod e l I I I / 4 )  the  mes s age  " S yn c  r e c e iv e d , l oad i n g  f i le "  wi l l  appear . As the 
f i le is  l o ad e d , a b l inking a s ter i sk wi l l  a p pear in  the top r i gh t corner o f  
the Mod e l 4 P ' s  s c re en . 

Aft e r  l o ad i n g  the s e l e c t e d  f i le ,  another awa 1 t 1n g  s yn c  me s s a g e  w i l l  a p pear , 
fo l lowed by  " Syn c r e c e iv e d , l o ad in g  ROM Ima ge " .  The 4 P  i s  now r ec e iv in g  the 
MODE L / I I I  ROM Imag e  f i le .  Onc e  that  f i l e  h a s  b e en loaded , " PRCV" wi l l  r e-map 
the 4 P ' s  memo ry to wr i te - pro t e c t  the area in  wh i ch the ROM Image  r e s i d e s . 

Aft e r  l oad i n g  the ROM Ima g e , the  prog ram that  wa s s e l e c t e d  for  down l o ad in g  
wi l l  b e  exe c u t e d . I f  a t  any t ime a l ock -up i n  the  program s h ou ld  o c cur , t r y  
pre s s in g  t h e  r e s e t  swi t ch on the Mod e l  4P . I n  mos t ca s e s , the  p r o gram s hou ld  
r e s t ar t . 

P LOAD 
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PC BOARD LAYOUT 
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TE CHNI C IAN S E RI E S  DI AGNOST I C  S OFTWARE 
TRS - BO ® 

PC BO ARD TO P V I E W  

IOPORT 
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TE CHN I C IAN S E R I E S  TRS- SO ® 

PC BOARD BOTTOM V I EW 

DIAGNOSTIC S OFTWARE 

IOPORT 
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