
All the 2000 Mods You Wanted 
- But Were Afraid to Ask For 

The 2000 Is great. but It's not perfect. Almcst as soon as I t  hft the stores. 
Tandy began learning about bugs in it. These bugs made lt stop In the 
mlddle of a Job. do whacky things. lose Its memory. send glbberlsh to the 
screen. stutter. mumble and generally lose Its pants. 

So Tandy wrote these 46 modlflcaUons - 'mods" - for Its secret 
basement and back-room repalr shops. workrooms so secret that the 
Tandy salesmen up front would deny their existence. 'I'll send It out to 
the shop.' the salesman would say. Then he would clumslly hug your 
2000 agalnst hls $89 suit while you were getting in your car. and sllnk 
back to the repalmen's dungeon. 

me mods were eupposed to be done free on every machfne - alter all. It 
was crippled without them. But nobody llked the 2000 for behg such a 
promlslng loser. and soon the repalr boys were charglng $70 for h e  
mods. instead of asking Tandy for the rebate of about $50. And Tandy 
wasn't very sweet to the repairmen who asked. 

These mods arc supposed to be secret. but In fatmess they must not be. 
It would be lke  locklng up the Ufe preservers on a slnklng ship. 

Tandy 2000 Orphans 

26-5140 When f i r a t  powered up v ideo i a  not  synchronized. * 0 4 / 1 8 J ~  
26-5103 Improper power l e a d  d r e a r  u y  cau re  AC noire .  1210 183 
26-5103 I n a t a l l a t i o n  of t h e  ercpanrion M M  bank. 12/16/83 
26-5103 Modif ica t ion  t o  c u r a  v ideo j i t t e r .  12/19/83 
26-5!03 Memory p a r i t y  e r r o r a  caured by U59. $02/27/84 
26-5111 Conplete o r  p a r t i a l  blank video diaplay .  01/18/84 
26-5140 Uod i f i ca t ion  t o  Rev. PP2 t l i rea  Craphica board. 01/16/86 
26-5141 I n a t a l l a t i o n  of t h e  cClor c h i p  met. 01/18/84 
26-5140 Inden t i fy  proper PAL f o r  R i r ea  opera t ion .  
26-5103 Both floppy d r i v e  a c t i v i t y  LED'r l i g h t .  

A 07/ll/ae 
01 /24/86 

26-5103 Shor t ing  power aupply p u l l i n g  ayatem d w n .  03/16/84 
26-5104 Component change8 on hard d r i v e  c o n t r o l  l e r  board. 04/12/84 
26-5103 Aaaure proper o p e r a t i o n  of Memory P a r i t y  I n t e r u p t .  05110184 
26-5161 To c o r r e c t  t imine  on Ca t r rna l  256k memory board. $01/30/85 
26-5103 To c o r r a c t  b l w i n g  of power l i n e  fume. 
26-5103 Enaura proper .ea t ing  of a l l  ezpanaion PCB'.. $Ffi:/!! 
26-5104 Random problema wi th  ~ n t e r n a l  hard dr ive .  *09/l I 184 
26-5103 Posa ib l e  w i t c h  wi re  damage. 05/13/84 
26-5103 Posa ib l e  r i aa l ignmen t  of CPV c h i p  i n  rocket .  01/11/84 
26-5103 P a r i t y  modif ica t ion  f o r  u n i t 8  wi th  d a t e  code M. #10/10/85 
26-5103 Random dot8  appear ing on c o l o r  monitor 8creen. *84/24/85 
26-5103 I n s t a l l a t i c n  of hard  d r i v e  upgrade k i t .  08/14/84 
26-5103 To increaae  a t a b i l i t y  of power aupply under load. 08/21/84 
26-5104 I n t e r m i t t e n t  'Bad Cmrmnd Reading Drive C' e r r o r .  310 /10 /84  
2.-5140 El iminate  random mewty e r r o r a  on graphic8  board. 10116184 
26-5161 Uemry t iming and ref;eah problema on ex t .  RAM PCB#O6/28/85 
26-5103 Teat  point*  f o r  new ~ l i t a u b i a h i  f loppy d r ive .  11/21/84 
26-5104 I n s t a l l a t i o n  of m e c o n ~ l ~ r y  hard d r ive .  01/29/85 
26-514b "Ref1r:tion" of v ideo  column t e r o  on r i g h t  a ide .  04/14/85 
26-5103 Inaure  proper connect ion  of mother brd  t o  main PCB 05/22/85 
26-5104 To remove a poaa ib l e  ,interrupt c o n f l i c t  on t h e  bur 9 2 / 0 3 / 8 6  
26-5103 Correc t  w l a r i t y  o f  Lxternal  Memory P a r i t y  I n t .  11/15/85 
26-5161 To prevent a f e i r e  roar, cyc le .  - 11/15/85 
16-5161 To c o r r e c t  p a r i t y  l a t c h  t iming. -& %02/10/86 
26-5164 Hod. t o  a l l o r  two o r  w r e  SDLC ( a e r i a l )  board.. 11/26/85 
26-5161 El iminate  a t iming problem v i t h  BVSARDY* signal. 12/05/85 
26-5164 To e l imina t e  d a t a  e r w r a  on t h e  S e r i a l  (SDLC) brd. 12/06/85 
26-5143 8087 Numeric Coproce&ror upgrade procadurea. 01-06-86 
26-5103 Ident i fy i r .3  f a u l t y  80186 C O W  chipr .  # 03/12/86 
26-5104 Fa lae  t r i s ~ e r  could  t ruse  ca rbe re  w r i t t e n  t o  RD. 12/30/85 
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TECHNICAL BULLETIN COPYRIGHT 0 1988 
TANOY COMPUTER PRODUCTS TECHNICAL DULLETIN 

TRS-80 " COPYRICHT O1983 TB 2000:2 

DATE : December 8 ,  1903 

REVISION DATE: Apr i l  18. 1988 

BULLETIN NO: . a 0 0 9  - 
PRODUCT r 26-5146 High Resolut ion Graphics  PCB 

SUBASSEMBLY: AX-9450 Graphics  PCB 

SUBASSEHBLY REVISION: Rev. PP2 

PURPOSE: When f i r s t  powered up. v i d e o  i s  n o t  synchronized. Problem may be 
i n t e r m i t t e n t .  

-- 

DISCUSSION: 

It i s  poss ib le  f o r  t h e  s i g n a l s  on t h e  High Resolut ion Graphics board t o  no t  be 
properly synchronized a f t e r  RESET. The fol lowing modificat!on w i l l  prevent  
t h i s  problem. 

Revision blank boards (DWGt 1700261) a l ready  have t h i s  modi f ica t ion  done. 

Hake t h e  fol lowing c u t s :  I 

1) Cut the  t r a c e  running between U64 p i n  1 and U64 p i n  2 on t h e  s o l d e r  s i d e  
of the  board. 

2)  On the  component s i d e  of t h e  board, c u t  t h e  t r a c e  from U66 p i n  3 t o  t h e  
feedthrough. Cut t h e  t r a c e  a t  t he  feedthroubh. 

3) On the  ccrponent  s i d e  of t h e  board, c u t  t h e  t r a c e  from U64 p i n  4 t o  t h e  
feedthrough. This feedthrough c m  be found j u s t  above rnd t o  t h e  r i g h t  
of the  c u t  made i n  s t e p  2 above. The t r a c e  l e a v i n g  the;feedthrough runs 
under U64. Cut t h e  t r r c e  a t  t.he feedthrough. 

Make t h e  fol lowing jumpers: 

1) Jumper U63 p i n  1 t o  U64 p i n  3. 

21 Jumper U64 p i n  2 t o  U64 p i n  4. 

3) J u m ~ e r  U64 p i n  1 t o  t h e  feedthrcugh c u t  l o o s e  from U64 p i n  4 i n  s t e p  3 
above. 

DATE : December 8 ,  1983 

REVIS ION DATE : December 8 ,  1983 

BULLETIN NO.: - 2000@ 

PRODUCT: 26-5183/44 Mode 1 2404 computer 

SUBASSEMBLY: Power supply and wi r ing  harnera 

PURPOSE: Improper lead drear  m y  caused AC hum t o  appear i n  the  DC power 
l i n e s .  'Ihis can cause i n t e r m i t t e n t  d i r k  110 e r r o r s  o r  o t h e r  problems. 

DISCUSSION: 

I f  t h e  AC and DC w i r i ~ g  harnesses  i n s i d e  the  power supply cage a r e  not 
p roper ly  dressed (arranged)  AC hum can be induced i n t o  t h e  M: wiring 
harness .  F luc tua t ions  in  the DC power l i n e s  can cause a l l  manner of  
problems and many of them may be i n t e r m i t t e n t .  

The AC and DC v i r i n g ' h a r n e s r  must be kept separa ted  a s  f a r  a s  is 
p r a c t i c a l l y  poss ib le .  

PROCEDURE: 

......................................................................... 

** ** 
** ALWAYS UNPLUG THE AC CORD FROM BOTH THE UNIT AND THE WALL BEFORE * 
** ATTEMPTIlfC REPAIhS. NEVER ATTEMPT POWER SUPPLY REPAIRS WITH ME ** 
** AC LINE CONNECTED. ** ,, 
** ** 
........................................................................ 
The AC and DC harnesses  can be i d e n t i f i e d  by c o l o r  a s  wel l  a s  loca t ion .  
The AC l i n e s  a r e  BLUE and BROWN. These l i n e s  can be found running from 
t h e  AC r e c e p t a c l e  t o  the  power swi tch ,  and t o  o t h e r  connectors  which m y  
need 120 v o l t s  AC l.ower. 

The DC l i n e s  a r e  colored RED, ORAIVX, BLACK, and WHITE. 'Ihey an be found 
running from a connector on the f r o n t  of  t h e  power supply t o  the  main 
log ic  PCB, the  d i s k  d r i v e s ,  and the expansion board bur PCB. 

Orphans 2 
Radm #hack" 
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TECHNICAL BULLETIN - TRS-80 " COPYRIGHT 01983 TE 2008:2 TECHYICAL BULLETIN 
s TRS-80 @ 

COPYRIGHT 01983 TB 2008: 3 

The AC h a r n e s s  (BLUE and BROfJN) should  be d resqed  a s  c l o s e l y  a s  p o s s i b l e  DATE : December 16, 19F3 
t o  t h e  power supp ly  PCB. Utte a  p e n c i l  o r  d w e l  rod ,  t o  push t h e  AC harness  
down a s  c l o s e  a s  p o s s i b l e  t o  t he  power s u p p l y  PCB. REVISIC .I DATE: December 16, 1983 

There  a r e  f o u i  w i r e s  &-ina o u t  o f  t h e  f r o n t  o f  t.>e main t r a n s f o r m e r  - BULLETIN NJ: : - ill@ 
two RED and tvo BUCK. One o f  t h e  RED w i r e s  goes t o  t h e  LEFT ( a s  viewed 
from t h e  r e a r )  o f  t h e  l a r g e  h e a t s i n k ,  t h e  o t h e r  RED w i r e  goes  t o  t h e  PROCUCT: Model 2800 26-5183 
RIGHT. The LEFT hand RED wi re  should  be d r e s s e d  againa' t  t h e  PCB a s  wel l .  
Push i t  dovn a g a i n s t  t h e  AC w i r i n g  h a r n e s s .  SUBASSEMBLY: 128K RAM Expansion 26-5168 

The DC w i r i n g  h a r n e s s  is rou ted  ove r  t h e  t r a n s f o r m e r  and through t h e  
U-shaped c u t o u t  i n  t h e  m e t a l  frame. Add a s e l f - s t i c k i n g  w i r e - t i e  mount 
(Rad io  Shack c a t a l o g  number 278-441) t o  t h e  i n s i d e  (power supp ly  s i d e )  o f  
t h e  m e t a l  frame approx ima te ly  1  inch f o r v a r d  o f  t h e  U-shaped c u t o u t .  Use 
a  w i r e - t i e  t o  t i e  t h e  DC c a b l e  h a r n e s s e s  t o  t h i s  w i r e  t i e  mount. 

Parts prices for most mods (could be dealer net or retail): 
Correct  bad l e a d  d r e s s  Wire Ties  
Correct  memor p a r i t y  CA-1230 
PAL on Hires  Board MXP-0023 
Both d r i v e  LED'S come on none 
Correct  s h o r t  i n  PSU 
HD C o n t r o l l e r  miss ing p a r t s  

Correct  memory p a r i t  
Correct  memor d a t a  
Correct  f u s e  f a i l u r e  
Screws f o r  expansion boards 
Prevent wi r ing  s h o r t s  on PSU 
PAL c h i  f o r  main PCB 
Elimina ! e random d o t s  
Inc rease  PSU s t a b i l i t v  

none 
470 ohn r e s i s t o r  
2 220 F Capac i to r s  
N-0216!& 
none 
AHF-1303 
AHD-2971 
AHC-3100 
MXP-0022 
MXP-0024 
2 .047 mF 

.35 e a .  

Capaci t o r s  
Correct  HD C o n t r o l l e r -  none 
Correct  Random Memor e r r o r s n o n e  
Memory t iming and r e f r e s h  MX-6576 4.96 
Correct  Video column 0 MX-2 11 8 2.00 
Card cage c l i p s  AHW-2605103 2.26 
Correct  i n t e r r u p t  c o n f l i c t  none 
Correct  memory interrupt none 
Prevent f a l s e  memor c y c l e  none 
Correct  a r i t  la tc) ;  t lmlng MXP-0121 4.46 
Correct  ~ D L C  Board none 
ARDY t iming, SDLC board MXP-0026 4.19 
d a t a  t iming, SDLC board MXP-0067 4.19 

MXP-0012 11.33 
Ensure c o r r e c t  REV processorMX-5993 
Correct  f a l s e  t r i g g e r i n g  470 ohm r e s i s t o r  
I m ~ r o v e  VCO C-0017 
~ l i m i n a t e   andom om Reboot 3 r e s i s t o r s  @ .35 e a .  

PURPOSE: To e x p l a i n  t h e  i n a t a l l a t i o n  o f  t h e  expansion RAM bank 

DISCUSSION: T h i s  i s  
r e q u i r e d .  

v e r y  s t r a i  . gh t  forward upgrade,  no c u t s  

PROCEDURE: 

S tep  1: Gain  a c c e s s  t o  t h e  main l o g i c  board  by removing t h e  s i x  pan 
screws ( f o u r  hex head,  two s m a l l  p h i l l i p s )  and swing t h e  board out .  You 
m i l l  now s e e  t h e  main ram board on nylon s t a n d o f f s ,  w i th  a  l a r g e  red 
header p lug  which i s  plugged t o  a  header  on t h e  l o g i c  board. 

S tep  2: The expans ion  ram board p lug -  i n t o  t h e  main ram a t  t h e  b l ack  plug 
on t h e  end o f  t h e  board. Be a u r e  t o  use  t h e  s t a n d o f f s  provided wi th  t h e  
expansion ram board t o  ho ld  i t  i n  p l a c e  a i a i l a r l y  t o  t h e  main ram. 

Step 3: Reassemble t h e  u n i t  and power i t  up. You shou ld  s e e  256K a t  t he  
top -o f  t h e  s c r e e n .  Boot up t h e  d i a g n e s t i c s  d i s k  and run t h e  memory v e r i f y  
t e s t ,  s t a r t i n g  a t  bank 8, f o r  2  banks. S e l e c t  t h e  s h o r t  t e s t  and run Eor 
a t  l e a s t  5 passes .  

L . Orphans 3 
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SUBASSEMBLY: 26-5148 Hi-lea C ~ & ~ h i c s  board w i t h  26-5141 Co lo r  Ch ips  

PURPOSE: U o d i f i c a t i o n  t o  c u r e  v i d e o '  jitter o r  comple te  un lock ing  on c o l o r  
moni tor  which c a n n o t  be  a d j u s t e d  o u t  by PLL a l ignmen t .  

DISCUSSION: T h i s  m o d i f i c a t i o n  i r  MANDATORY t o  a 1 1  Hi-Res C r a p h i c r  
boards  f o r  t h e  Hodel 2000. I t  w i l l  e l i m i n a t e  problems encoun te red  w i t h . t h e  
Hi-Rea board n o t  want ing t o  l o c k  i n  on t h e  PLL a l i g n m e n t  (C64 on t h e  main 
l o g i c  board) .  

PROCEDURE: F ind  U19 on t h e  Hi-Res board  and c u t  p i n s  5  6 6 from t h e  
board. T i e  t h e r e  t o  p i n  7 u s i n g  w i r e  wrap wire.  

SUBASSEMBLY: Main l o g i c  board  AX-9452 

PURPOSE: Memory p a r i t y  e r r o r s  caused  by U59. 

DISCUSSION: Some problems have been encoun te red  w i t h  memory p a r i t y  
e r r o r s  on t h e  Model 2000. These e r r o r s  c a n  occur  i m e d i a t e l y  upon boot-up 
o r  a f t e r  a p e r i o d  of  t ime. These problpms have  been a t t r i b u t e d  t o  
d e f e c t i v e  d e l a y  l i n e s  a t  U59. These d e l a y  l i n e s  were l u n u f a c t u r e d  by 
Va lo r ,  and have two d i f f e r e n t  f a c t o r y  code r  p r i n t e d  on them. The one r  
marked Hong Kong and have a  d a t e  code g r e a t e r  t h a n  o r  e q u a l  t o  8339 a r e  
ok. The d e l a y  l i n e s  marked Mexico and have a  d a t e  c o d e ' g r e a t e r  t han  o r  
equa l  t o  8345 a r e  ok. They a r e  a l r o  marked wi th  numberr d e s i g n a t i n g  t h e i r  
d e l a y  t ime.  The ones  marked 5125 (125ns)  a r e  i n s t a l l e d  a s  a  r t r a i g h t  
replacement .  The d e l a y  l i n e s  marked 5150 (15911s) need t o  be  modif ied  t o  
work p r o p e r l y .  

Check t h e  d a t e  code on t h e  U59 d e l a y  l i n e ,  i f  i t  f a l l 8  below t h e  above 
s p e c i f i e d  d a t e  codes  t h e n  o r d e r  a  replacement .  I f  t h e  t ime  d e l a y  number is  
5125 t h e n  r epkace  wi th  an  kt&-6829 o r d e r  under  r t o c k  number 26-5193. 

Another d e l a y  l i n e  a v a i l a b l e  i r  cor '?d  w i t h  a  5150 t ime d e l a y  number. T h i s  
means i t  i s  a 15011s d e l a y  l i n e .  and can b e  mod i f i ed  t o  work i n  t h i r  
machine. T h i s  d e l a y  l i n e  c a n  be  o r d e r e d  under  AHX-5756, r t o c k  number 
26-5163. 

Cut t h e  t r a c e  a t  p i n  6  o f  U59 on t h e  f o i l  s i d e ,  and run a  jumper from t h e  
f eed  th rough  a t  t h e  o t h e r  end o f  t h i s  t r a c e ,  t o  p i n  10 of  U59. T h i s  w i l l  
t a p  t h e  15Uno d e l a y  l i n e  a t  t h e  p rope r  p o i n t .  T h i s  a l t e r n a t e  d e l a y  l i n e  
shou ld  b e  used on ly  i n  t h e  e v e n t  t h a t  t h e  HX-6029 i r  n o t  a v a i l a b l e .  

A f t e r  r e p l a c i n g  t h e  d e l a y  l i n e  r u n  memory d i a g n o s t i c 8  t o  v e r i f y  p rope r  
o p e r a t i o n .  
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TECHNICAL BULLETIN COPYRIGHT O 1986 TB 2000:7 
TECHNICAL BULLETIN T R S - ~ O  @ COPYRIGHT 01984 TB 2000:6 1 TRS-80 ' 

DATE : J a n u a r y  18, 1984 

REVISION DATE: J a n u a r y  1 8 ,  1984 

BULLETIN NO. : - 200@ 

PRODUCT: 26-5111 Uonochrooe Moni tor  
26-5112 Co lo r  Uoni tor  

SUBASSEMBLY: N/A 

PURPOSE: P o r r i b l e  c a u r e  o f  complete  o r  p a r t i a l  b l ank ing  of  d i s p l a y .  ' 

The Hodel 2000 ham t h e  a b i l i t y  t o  change i n t e n r i t y  l e v e l 8  of  t h e  
c h a r a c t e r a  g o i n g  t o  t h e  mon i to r .  Th i s  f e a t u r e  a l l o w r  you t o  h i g h l i g h t  
d i f f e r e n t  a r e a s  of  t h e  d i s p l a y .  

DATE : J a n u a r y  16,  1984 

REVISION DATE: J a n u a r y  16,  1986 . 

BULLETIN NO. : 200@ - 
PRODUCT: H i r e r  Graph ics  Board 26-5140/5141 

SUBASSEMBLY: AX-9450 H i r e r  C r a p h i c r  Board 

- - 

PURPOSE: M o d i f i c a t i o n s  t o  REV PPZ v e r r i o n  o f  t h e  H i r e r  C r a p h i c r  PCB. 

DISCUSSION: The f o l l o w i n g  i r  a  l i r t  o f  a o d i f i c a t i o n r  t o  REV PP2 v e r r i o n  o f  t h e  
H i r e r  Graph ics  Board. There  m o d i f i c a t i o r ~ r  rhou ld  have a l r e a d y  been done t o  a 1 1  
b o a r d s  you r e c e i v e .  T h i s  l i s t  i r  i n t ended  n r  a  r e f e r e n c e  i n  c a r e  you 
e n c o u n t e r  a  l o o s e  o r  broken jumper u i r e  on one o f  t h e s e  boards .  

Rev PP2 
CUTS : 

I f  t h e  d i r p l a y  rhou ld  appea r  t o  go comple te ly  b l a n k  a t  t i m e r ,  o r  i f  j u r t  u7 p i n  3  (component ,,ide n e a r  feedthrough) 
p a r t s  o f  i t  rhou ld  b l ank  v h i l e  running d i a g n o s t i c s  o r  o t h e r  a p p l i c a t i o n  U29 P i n  8  ( f o i l  r i d e  between P i n  8  and f eed th rough)  
programs,  f i r o t  check t h e  b r l g h t n e r r  and c o n t r a s t  c o n t r o l r  on t h e  moni tor .  U64 p i n  1 (component between p ins  1  6 2) 
If  t h e s e  c o n t r o l r  a r e  l i t t l e  low and t h e  program d i r p l a y r  low i n t e n r i t y  ~ 6 4  P i n  3  ( n e a r  feedthrough) 
c h a r a c t e r r  you u y  n o t  be a b l e  t o  r e e  t h o r e  c h a r a c t e r r  even though U64 P i n  4  ( t o  t h e  r i g h t  of  c u t  a t  U64 P i n  3)  
e v e r t h i n g  is f u n c t i o n i n g  p r o p e r l y .  U37 P i n  2 (between p i n  and f eed th rough)  

U34 P i n  2  (between p i n  and feedthrougl i )  
P u l l  p i n s  5  L 6 of  U19 o u t  o f  PCB 

JUMPERS : 

U10 P in  15 -- U27 P i n  14 
RP2 P i n  4  -- U34 P i n  7 
U8 P i n  17 -- U25 P i n  7 
U59 P i n  14 -- U43 P i n  3 
U59 P i n  12 -- U43 P i n  4  
U5 P i n  2  -- U21 P i n  17 -- U43 P i n  11  
U7 P i n  3  -- U23 P i n  13  
U55 P i n  2  -- U56 P i n  2  
U54 P i n  19 -- U54 P i n  1  
U14 P i n  6  -- Ul8 P in  2  
U44 P i n  18 -- U23 P i n  G o r  U6 P i n  3 
U44 P i n  17 -- U23 P i n  8  o r  U7 P i n  17 
U44 p i n  12 -- U23 P i n  7 o r  U6 P i n  11 
U64 P i n  2  -- U64 P i n  4  
U64 P i n  3 -- U63 P i n  1  
U34 P i n  2  -- U14 P i n  1  
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U19 Pin 7 -- U19 Pin 6 -- U19 Pin  5 , 
Feedthrough a t  U29 Pin 8 -- U29 Pin 7 
Feedthrough a t  U64 P in  4 -- U64 Pin 1 , . . 1 1  

Feedthrough a t  U37 Pin 2 -- Feedthrough a t  U34 Pin 2 . . 
PROCCDURC: Check a11  board# f o r  broken o r  i n c o r r e c t  m d i f i c a t i o n r  i f  you a r e  
having problems with one. ,,.., 

DATE : January 18, 1984 

T&VISION DATE: January 18, 1984 

BULLETIN NO. : 

PRODUCT: Color Hirer  Upgrade 26-5141 

SUBASSEMBLY: Monochrome Hi re r  Board 26-5140 

PURPOSE: To o u t l i n e  t h e  i n a t a l l a t i o n  of t h e  c o l o r  c h i p  r e t .  

DISCUSSION: Thi r  upgrade c o n r i r t r  of pluggable ch ipr  and one c u t  t o  
t h e  PCB. 

PROCEDURE: I n r t a l l  t h e  THS 4416-150 RAM c h i p r  a t  U2 through U9. 
I n r t a l l  the  741245 ch ipr  a t  U48,41,43, and 44. 
I n r t a l l  t h e  25LS22 ch ipr  a t  U20,22,24, and 38. 
Cut Etch-Link 1 near RP-5. 

Run t h e  Hire8 d i a g n o r t i c a  t o  i n s u r e  proper o p e r a t i o n  a r  4 h i r e r  c o l o r  
board. 
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DATE : January 18. 1984 

REVISION DATE: J u l y  1 2  

BULLETIN NO: . - 200@ 

PRODUCT : 26-5140 

SUBASSEMBLY I AX-9450 

1988 

5141 Hires  Graphics  Board 

TECHNICAL BULLETIN TRS-80 ' COPYRIGHT 01984 TB 2060: I (  

DATE : January 24, 1984 

REVISION DATE: January 24, 1984 

BULLETIN NO.: - 200@ 

PRODUCT: Model 200d 26-51d3/4 

SUBASSEMBLY: Witrubirhi  Drives AM-5043 

SUBASSEMBLY REVISION: A l l  

PURPOSE: Both d r i v e  a c t i v i t y  l i g h t s  run v i t h  Rev. A main l o g i c  PCB. 

PURPOSE: To h e l p  i d e n t i f y  p roper  PAL t o  use f o r  both monochrome and c o l o r  
, h i r e r  o p e r a t i o n .  

DISCUSSION: Some h i r e r  g raphics  boardr have a  PAL i n s t a l l e d  a t  U55 which Can 
presen t  problems with monochrome graphics .  The i n c o r r e c t  PAL'S-have a  s t i c k e r  
on them marked 55 o r  55M. The c o r r e c t  PAL i s  marked 55C o r  55540F. Thir  PAL 
v i l l  work am e i t h e r  a  monochrome o r  c o l o r  h i r e r .  

PROCEDURE: Inspec t  board f o r  proper PAL. I f  it i s  i n c o r r e c t ,  o r d e r  a  
replacement under p a r t  number HXP-0023, Stock number 26-5141. 

DISCUSSION: Due t o  the  decoding c i r c u i t r y  on t h e  Rev. A main l o g i c  
board l c u t  murt be made on t h e  d r i v e  l o g i c  boards i n  t h e  Wi t rub i rh i  
d r i v e r  t o  prevent  both a c t i v i t y  l i g h t s  from l i g h t i n g  mimultaneously. 
The D I  jumper i r  located i n  t h e  upper r i g h t  hand corner  of t h e  d r i v e  l o g i c  
board next  t o  t h e  main plug. Itm e r e c t  p o r i t i o n  i r  between the  d r i v e  
r e l e c t  jumpers and P7 r t a k i n g  pinm. The in-ure and d r i v e  melect r i g n a l r  
a r e  nanded t o g e t h e r  which caure  bottl l i g h t 8  t o  i l l u m i n a t e  a t  the  same 
time. Cut t ing  t h i n  jumper d i r a b l e r  the  in-ure input  t o  t h e  d r i v e  (PI-4). 
Thir  ?ill caure  t h e  LED t o  i l l u m i n a t e  only when t h e  d r i v e  i r  re lec ted .  

PROCEDURE: Cut t h e  D I  jumper on both d r i v e  l o g i c  boardr. Thin w i l l  
cause the  a c t i v i t y  l i g h t  t o  be i l lumina ted  by t h e  d r i v e  s e l e c t  r igna l .  

- Orphans 7 Wad: s fhaek" 
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DATE : March 16, 1984 

REVISION DATE : March 16 ,  1984 

BULLETIN NO. : 2 8 8 0  

PRODUCT : 26-510314 Model 2000 

SUBASSEMBLY : ATA-I054 P w e r  rupp ly  aseembly 

PURPOSE: To c o r r e c t  p o r r i b l e  r h o r t i n g  of power a u p p l y  cauming ry r t em t o  
appear dead. 

DISCUSSION: 

S a e  of the  remet  mwitcher f o r  t h e  Model 280U a r e  connec ted  t o  t h e  main 
l o g i c  board by a  r h i e l d e d  c a b l e .  When t h e  c a b l e  is a t t a c h e d  t o  t h e  .remet 
rwi tch  it i r  p o r r i b l e  f o r  t h e  b r a i d  of  t h e  c a b l e  t o  touch t h e  h e a t  mink 
which i r  connected t o  CR13 and CR14 o f  t h e  power s u p p l y .  There  two 
r e c t i f i e r 8  a r e  p a r t  of t h e  f i r r t  a t a g e  of t h e  DC power rou rce .  When t h e  
b r a i d  of t h e  c a b l e  touche r  t h e  h e a t  r i n k  it r h o r t a  t h e  power rupp ly  t o  
ground. 

PROCEDURE : 

Remove t h e  t o p  c a r e  of t h e  Model 2000. Between t h e  f loppy d r i v e r  and 
t h e  power eupp ly  you rhou ld  be a b l e  t o  s e e  c a b l e s  coming from t h e  
power aupp ly  t o  t h e  main l o g i c  board .  The two p i n  c a b l e  going t o  J 8  
i r  t h e  r e r e t  c a b l e .  I f  t h i r  c a b l e  ha. a  b a r e  b r a i d e d  wi rc  than t h i r  
Technical  B u l l e t i n  cou ld  a p p l y  and )3u rhou ld  proceed wit!. t h e  
fo l lowing r t e p r  . 
NOTE: I f  t h e  Model 2dQ8 ham t h e  b u i l t  i n  ha rd  d r i v e  you w i l l  n o t  be 

a b l e  t o  ace  t h e  c a b l e r  go ing  t o  t h e  main l o g i c  bo?rd w i t h o u t  
removing t h e  hard d r i v e  bubble.  

R a o v e  t h e  t o p  r h i e l d  of t h e  power rupp ly  amrembly. Th i s  can be done 
by removing t h r e e  rcrewr on t h e  r i g h t  r i d e ,  two rcrewr on t h e  l e f t  
r i d e ,  and t v o  rcreW8 i n  t h e  back.  

The power rupp ly  rhou ld  now be  expored and you ahou ld  be a b l e  t o  r e e  
t h e  connectors going t o  t h e  r e r e t  rwi t ch .  Remove t h e  r e s e t  c a b l e  and 
wrap t h e  b a r e  b r a i d  wi th  e l e c t r i c a l  t a p e  o r  h e a t  r h r i n k  tub ing .  Thim 
w i l l  p reven t  t h e  wi re  from r h o r t i n g  t o  t h e  h e a t  a i n k .  

Reamremble and check t h e  u n i t  f o r  proper  o p e r a t i o n .  

DATE: A p r i l  12 ,  1984 

REV LS ION DATE : A p r i l  12,  1984 

BULLETIN NO..: _ 240@ 

PRODUCT: 26-510314 Model 2000 w i t h  Hard Dr ive  

SUBASSEMBLY: AX-9451 Hard Dr ive  C o n t r o l l e r  PCB 

PURPOSE: O u t l i n e  p rope r  component v a l u e r  a d  changer .  

DISCUSSION/PROCEDURE: S m e  e q r l y  p roduc t ion  ha rd  d r i v e  c o n t r o l l e r  
boa rds  were  m i s r i n g  a  r e m i r t o r  (R28),  had two wrong va lued  c a p a c i t o r r  
i n s t a l l e d  (C5.and C6),  and had one c a p a c i t o r  vh ich  war no t  grounded 
p r o p e r l y  (C81. '  A l l  Tandy 2000 ha rd  d r i v e  c o n t r o l l e r  boardm rhou ld  be  
checked f o r  t h e  f o l l o w i n g :  

1. Make r u r e  R28 h a r  a  470 ohm 1 /4  w a t t  5% r e r i r t o r  i n r t a l l e d  i n  
t h a t  r i l k  r c r e e n  > o r i t i o n .  

2. Check C5 and C6 t o  i n r u r e  106 p fd  c a p a c i t o r r  a r e  i n r t a l l e d  and 
n o t  158 p fd  c a p a c i t o r r .  

3. Check C8 t o  i n r u r e  t h a t  t h e  open p i n  i r  a t t a c h e d  t o  t h e  ground 
p l a n e  n e a r e r t  it (Refe r  t o  F igure  I ) .  

r m a T  70 Cun~uD W E  

F i g u r e  1 

. . 
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DATE : May I d ,  1984 

REVISION DATE: May l d ,  1984 
iri \ 

BULLETIN NO. :. 2 ~ ' 9  

PRODUCT: 26-51#3/4 Model 2084 

SUBASSEMBLY: AX-9452 Main PCB 

PURPOSE: To a r r u r e  proper opera t ion  of Ucnory P a r i t y  I n t e r u p t  l i n e .  

DISCUSSION: 

The Memory P a r i t y  I n t e r u p t  r i g n a l  (I(EMINT6@) i r  generated by U87 on t h e  
main PCB. This  ch ip  in a 74LS38 NAND g a t e  which is an open c o l l e c t o r  
device.  It is required t o  pull-up the  output8 of t h i r  dev ic r  f o r  proper 
opera t  ion. 

PROCEDURE : 

Add r 2.2k 1/4 watt r e r i r t o r  from U87 pin 11 t o  U87 pin 14. 

A 2.2k r e r i r t o r  i r  a v a i l a b l e  from National P a r t a  under p a r t  number 
N-6216EEC and ca ta log  26-99991. 

TECtlN ICAL BULLETIN TRS-80 " COPYRIGHT ~ 9 8 5  TB zdd0:14  

DATE : May I d ,  1984 , 

PRODUCT : 26-5161 Exte rna l  256K Kxpanr ion board. 

SUBASSEMBLY : N /A 

PURPOSE: To c o r r e c t  timing of r a q r y  d a t a  l a t c h .  
I 

DISCUSS ION : 

To a s r u r e  cornpatabi l i ty  between the  External  Memory Expansion boardr and 
' t h e  Main PCB, t iming of the d a t a  be'tueen t h e  tvo  boardr murt be c o r r e c t .  

To accomplirh t h i o  the  d a t a  l a t c h  enable (U!) f o r  t h e  74F373'r on the  
Memory Sxprnrion board murt be d r iven  from t h e  r i g n a l  STROBE* inr tead  of 
CASP*. 

+* Compliance With Thin b u l l e t i n  Ir  Wanditor). 

PROCEDURE : 

On t h e  t r a c e  r i d e  of t h e  board add 8 jumper wire  from U46 pin 12 t o  U31 
pin 16. 

On t h e  component r i d e  c u t  pin 12 o f  U46 w a y  from t h e  chip.  
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r n J y  cotp~atlon UXJ ATKIJM--ONE TANOY CENTER. FORT WORTH. TWG 7eio. 

DATE I Hay 29, 1984 

REVISION DATE: Apr i l  11. 1988 

BULLETIN NO: 

- 
PRODUCT : 26-5103/5104 Tandy 2000 

SUBASSEMBLY: NlA 

SUBASSEMBLY REVISION: N/A 

PURPOSE: To c o r r e c t  blowing of  power l i n e  fuse .  

Date: ~ u g u r t  2. 1984 

To : ~ l l  Computer Service Perroanel  

From: Ken Brookner, Technical Support 

Subject :  Technical  B u l l e t i n  2494: 16 i r  Incor rec t  

p i l e :  2Q4Q : 16 
I 
! 

DISCUSSION: 

Technical  B u l l e t i n  Zgdg: 16, r e v i s i o n  d o t e  ky 21, 1984, i r  incor rec t .  Plaase 
During power-up of  t h e  Model 2060 t h e r e  i s  0 c u r r e n t  surge  which exceeds t h e  4 di rcard  ~ ~ ~ h ~ , i ~ ~ l  b u l l e t i n  2gg@:16 and inrert t h i n  peu, i n  it', place. 
m p  ra t ing  of t h e  power l i n e  f u s e  caus ing  it t o  blow. Since t h i s  r u r g e  i s  Technical  B u l l e t i n  2ddd:16 w i l l  ba i r r u o d  af  a  l a t e r  date . '  
very short  and normal opera t ion  f a l l s  below t h e  4 unp rat in^. replacement of  7 - - 
the 'normalm blow f u s e  &h A 'slowm blow fuse  i s  requ i red .  

PROCEDURE : 

The spec i f ied  replacement i s  a 4 Amp 125v SLO-BLO f u s e .  Nat ional  P a r t s  c a r r i e r  
a  4 amp 250v SLO-BLO fuse  t h a t  i s  an a c c e p t ~ b l e  s u b s t i t u t e .  It may be found 
under : 

P a r t  Number: HF-0211 Catalog Number: 26-5104 
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TECHNICAL BULLETIN COPYRIGHT 01984 TB 2006:17 
TRS-80 * 

DATE : April 24, 1985 

REVISION DATE: -April 24, 1985 

BULLETIN NO.: 200@ 

PRODUCT : 26-510314 Tandy 2000 

SUBASSEMBLY: All expanmion boardr 

DATE : 

REVISION DATE: 

- 
BULLETIN NO. : 

PRODUCT: 

SUBASSEMBLY: 

PURPOSE: Ensure proper reating of a11 Tandy 2000 expanrion PCB'#. 

DISCUSSION: The plaatic nylatch plungerr uaed to recure Tandy 2000 
expanrion boardr to the card cage u y  contribute to intermittent 
problemr. Expanrion boardr rometimer unseat themrelver cauaing 
intermittent operation of the computer. Replacing these nylatch plungerr 
with machine rcrewr doer a better job of reating, grounding and recuring 
expanrion boardr to the card cage. 

** Compliance With Thin Bulletin Im Uandatory * 

PROCEDURE: Replace ALL nylatch plungers recuring expanrion 
boardr to the'Tandy 2000 card cage vith u c h i n e  ?crew.. There rcrewa are 
available through National Partr under: 

Catalog Number 26-5104, Part Number AHD-2974 

TB 2000:lb 
PACE 1 OF P 

May 31, 1984 

September 11, 

26-5104 Model 

Hard Drive Controller AX-9451 

PURPOSE: Random problemr with accepr of, or formatting of the internal 
hard drive. 

***- THIS TECHNICAL BULLBTIN IS MNDITORY **** 

DISCUSSION: 

Some Model 2Bl0 camputerr with the buitt in hard drive will be rlow to 
boot up, or will lock out random trackr during format. Thir har at timer 
been found to be caured by faulty connection of the grounding tab on the 
controller board. If you are having random problemr with a hard drive, 
this ir one of the firrt things to ch&k and modify aa outlined below. 

PROCEDURE: 

Remove the plastic rnap retaining plug on either ride of the Controler 
board and replace with rheet e t a 1  acrbwr. The rcrewr will give the 
required grounding for the board. I 

Order the Screw from National Partr with the following information: 

Screw Sheet Metal Part t AHD-2974 Cat.# 26-5104 

Urn- 
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DATE : June 13, 1984 

REVISION DATE: June 13,  1984 

BULLETIN NO. : - 20d@ 

PRODUCT : 26-510314 Model 2000 

SUBASSEMBLY: ATA-1054 P w e r  rupp ly  

DATE : J u l y  11,  1984 

REVISIONDATE: J u l y 1 1 , 1 9 8 4  

BULLETIN NO. : . 2@6@ 

PRODUCT : 26-510314 Model 2060 

SUBASSEMBLY: AX-9452 Main Logic Board 

PURPOSE: P reven t  power and r e r e t  rwi t ch  w i r i n g  from be ing  damaged. 

Due t o  t h e  c l o r e  f i t  of  t h e  power and r e a c t  r w i t c h  w i r i n g  h a r n e r r  t o  t h e  
l a r g e  hea t  r i n k  on t h e  power r u p p l y ,  i t  i r  p o r r i b l e  t h e  h e a t  r i n k  c o u l d  
rub a g r i n r t  t h e  w i r e r  c a u r i n g  a  r h o r t .  To p reven t  t h i n  , an i n r u l a t i n g  
edge p r o t e c t o r  rhou ld  be i n s t a l l e d  on t h e  r i g h t  r i d e  o f  t h e  hea t  r i n k .  

The edge p r o t e c t o r  i a  a v a i l a b l e  from Na t iona l  P a r t r  under  p a r t  number 
AHC-3100 and c a t a l o g  26-5103. 

PURPOSE: P o r r i b l e  misal ignment  of CPU c h i p  i n  r o c k e t .  

DISCUSSION: 

The 86186 CPU c h i p  ured i n  t h e  W d e l  2066 i r  pa'ckaged i n  a  68 pin  ceramic  
l e a d l e r r  c h i p  c a r r i e r .  T h i r  type  of  package r educe r  t h e  r i r e  of  t h e  
o v e r a l l  IC, however i t  a l r o  d e c r e a r e r  t h e  apace  between each IC pin .  When 
r e p l a c i n g  t h e  CPU c h i p  i n  its r o c k e t ,  c a r e  murt be t aken  t o  p r o p e r l y  r e a t  
and a l i g n  t h e  1C. F a i l u r e  t o  do s o  cou ld  c a u r e  r e v e r a l  p in8 t o  r h o r t  
r e s u l t i n g  i n  i n f e r m i t t e n t  o p e r a t i o n  t o  c m p l e t e  f a i l u r e  of  t h e  computer.  

PROCEDURE : 

The CPU c h i p  can be removed from t h e  r o c k e t  by c r r e f u l l y  pu rh ing  o u t  on 
two c o r n e r s  of t h e  m e t a l  h o l d  down r t r a p .  T h i r  ahou ld  c a u r e  t h e  me ta l  
r t r a p  t o  m a p ,  o u t  from under  t h e  p l a s t i c  r o c k e t  and pop o f f .  

When r e p l a c i n g  t h e  CPU c h i p  p l a c e  t h e  IC i n  t h e  r o c k e t  such t h a t  t h e  index 
c o r n e r  of t h e  IC package a l i g n r  wi th  t h e  index  ' co rne r  of  t h e  r o c k e t .  Hook 
two c o r n e r r  o f  t h e  h o l d  down r t r a p  on t h e  edger '  of t h e  r o c k e t .  Then w i t h  
a  f i n g e r  p l aced  through t h e  middle  of t h e  r t r a p  p r e r r  ca t h e  IC w h i l e  you 
snap  on t h e  o t h e r  two c o r n e r s .  P r e r a i n g  on t h e  CPU c h i p  i n  thi .  manner 
w i l l  h e l p  a v o i d  t h e  1C from becoming a i r a l i g n e d  wi th  t h e  rhock of  rnapp ing  
on t h e  r t r a p .  
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DATE : J u l y  26, 1984 

REVISION DATE: October  10, 1985 

BULLET1 N NO. : . 
- 

PRODUCT : 26-5103 Tandy ZOO0 

SUBASSEMBLY : AX-9452 Main PCB 

DATE : J u l y  19, 1984 

REVISION DATE: ' A p r i l  24, 1985 

BULLETIN NO. : 200 6> : 21 

PRODUCT : 26-5103/4 Tandy 2000 

PURPOSE: P a r i t y  m o d i f i c a t i o n  f o r  u n i t #  w i t h  d a t e  code M. SUBASSEMBLY: AX-9450 Hirea  Board (R ev. PP2, B1 

DISCUSSION: 

PURPOSE: To e l i m i n a t e  random d o t s  i n t e m i t t e n t l y  appear ing  on t h e  c o l o r  
Ear ly  p roduc t ion  u n i t s  had a PAL c h i p  (U95) which d i d  not p r o p e r l y  handle  moni to r  mcreen when i n  Hi re r  mode. 
memory ~ a r i t y .  Theme unitm can  be i d e n t i f i e d  by the  d a t e  code M mtamped near  
t h e  s e r i a l  number. Any Tandy 2000 wi th  t h i s  d a t e  code mumt have U95 rep laced  
wi th  t h e  l a t e s t  IPL. The new IFL w i l l  have a paper mticker l i b e l e d  95671A. 
The f i r s t  two digi tm , ' 95 ' ,  i n d i c a t e  the  l o c a t i o n  number (Y95) and the  l a s t  
four  d i g i t m  ,'671A', i n d i c a t e  t h e  IFL'm program checkmum. 

PROCEDURE: 

Replace U95. U95 i m  a v a i l a b l e  from Nat iona l  P a r t s  under p a r t  number )I)(-6009 
and c a t a l o g  number 26-5103. 

DISCUSSION: There  is  a t iming  prot lem on t h e  Hirem g r a p h i c s  board 
which w i l l  caume random d o t s  t o  appear  on t h e  c o l o r  moni tor  mcreen 
i n t e r m i t t e n t l y  when i n  t h e  Hirem mode. Thim problem w i l l  w i l l  almo cause 
a b u r s t  of random errorm w h i l e  runn ing  t h e  Hirem memory disgnomtic  a f t e r  
a n  extended pe r iod  of  time (Normally 112 t o  2 hour#) .  

PROCEDURE : Check Pa l  U69 on a11  Hi res  boardm f o r  a d o t  l a b e l  on i t  
marked I N '  o r  a paper mticker  marked '697C6F1. I f  n o t  mo marked r e p l a c e  i t  
w i t h  Nev Pa l  M-6023 under c a t a l o g  number 26-5103 f r a  Na t iona l  P a r t s .  
Then perform t h e  fo l lowing  modi f i ca t ion .  

1. Cut pinm 1 and 15 of  U34, U35, U36 and U37 a t  t h e  c h i p  and bend t h m  
up away from t h e  board. 

2. Jumper a11  o f  t h e  above pinm t o  t h e  new Pal  U69 p in  14. 

3 .  Run a jumper from U69 p i n  11 to !  U19 p i n  11. 

4- A f t e r  thim i r  done, run  Hirem d t a g n o a t i c s  f o r  proper  opera t ion .  

i 
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TECHNICAL BULLETIN COpYdICHT 01984 TB 2000:22 TECHNICAL BULLETIN COPYRIGHT 01984 TB 2064: 22 
TRS-BO @ TRS-OO 

DATE : Augurt 14 ,  1984 

REVISION DATE: August 14 ,  1984 

BuucTxN No;: - 214@ 

PRODUCT: Model 24QQ. 26-5103 

SUBASSEMBLY: Hard Diak Upgrade K i t  . .t 

PURPOSE: D e t a i l  i n r t r l l a t i o n  o f  h a r d  d i r k  i n  Hodel 2844. 

DISCUSSION: I n r t a l l  hard d r i v e  upgrade k i t  a8  o u t l i n e d  below. . . 
. . .  . . . .  

PROCEDURE: Remove top cover  from computer.  Remove a c c e r r ,  p l a - e  on .: 
top of u i n  power rupply .  I n r t a l l  ha rd  d r i v e  power r u p p l y  a r  fo l lowr :  

( 1 )  Hook e x t r a  AC connec to r  (blue-brown) from main rupp ly  AC h a r n e r r  t o  
connector  nex t  t o  f u s e  on hard d r i v e  rupp ly .  

(2 )  U8e one of  t h e  green ground w i r e r  r u p p l i e d  t o  N n  from aprde l u g  on 
hard d r i v e  rupp ly  t o  grounding b o l t  on t h e  inboa rd  r i d e  of main rupp ly  
ca re .  

( 3 )  Connect Red p l u g s  on DC h a r n e r r  r u p p l i e d  wi th  k i t  t o  J 5  6 6 on h a r d  
d r i v e  aupply.  Mount rupply  component r i d e  down i n  t h e  h o l e  where t h e  
aCCe88 cove r  u red  t o  be.  Be mure t o  c o r r e c t l y  p l a c e  grommet on DC h a r n e r r  
through r l o t  i n  h a r d  d r i v e  rupp ly  t o  avo id  c h a f i n g .  

Uring hardware muppl ied ,  a u n t  mingle p lug and c o n n e c t o r  c a b l e r  a t  t h e  top  
a l o t  i n  the  c a r d  cage.  The r t a n d o f f r  mounted t o  t h e  r i g h t  of  t h e  
motherboard a r e  what t h i r  p lug mounts to .  Route c a b l e a  through t h e  
opening d i r e c t l y  below & e r e  p lug  mounts. 

Mount h a r d  d r i v e  bubble  by l a t c h i s g  t h e  forward m u n t i n g  t angs  under  t h e  
p l a r t i c  tabm moulded i n t o  t h e  bottom c a r e  o f .  t h e  computer.  Be c a r e f u l  it 
i r  a TICBI f i t .  Ure o t h e r  ground wi re  r u p p l i e d  t o  run  from rpade l u g  on 
b u b b l s  t o  mcrkw h o l e  i'n t h e  r e a r  mounting b r a c k e t .  Run r e l f  t a p p i n g  '. 
rcrewr th rough  & u n t i n 8  b r a c k e t  and c a r d  c a g e  c h a r r i a  i n t o  c a r e  mounting 

Connect r i b b o n  c a b l e r  t o  bubble  w i t h  c a b l e r  d r e r r e d  up. '. . .'., 

Connect DC power h a r n e r r  t o  bubble .  
. ,., 

Remove main l o g i c  board  from computer and check t h e  v e r r i o n  o f  boot  ROH'r. 
I f  t h e y  a r e  au rked  "Boot H D ~ '  o r  "Boot 143'' t hen  they  w i l l  work a r  h a r d  
d r i v e  boo t  ROH'r. If marked "Boot 16" t h e n  vou will have t o  o r d e r  h a r d  : 
d r i v e  b o o t  R0HSr unde r  t h e  numberr l i l t e d  b a ' o v .  A l ign  h a r d  d r i v o  
a c c o r d i n g  t o  Tech B u l l e t i n  HD:22. 

Orphans 14 - ~ a d l e  #hack"  adl la #hack. 
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ECHN ICAL BULLETIN TRS-80 COPYRIGHT 01984 TB 2808:23 TECHNICAL BULLETIN TRS-80 @ 

COPYRIGHT 01984 TB 2000:24 

DATE : Augurt 21, 1984 

REVISION DATE: Auguat 21, 1984 

BULLETIN NO. : - 2d0d@ 

PRODUCT : 26-510314 Hodel 2000 

SUBASSEMBLY: ATA-1954 P w e r  Supply 

DATE : August 24, 1984 

REVISION DATE: October 10, 1984 

BULLETIN NO. : - - 2006@ 

PRODUCT : 26-510314 Iandy ZOOOHD 

SUBASSEUBLY: AX-9451 Hard Drive Cont ro l le r  

PURPOSE: To increaae a t a b i l i t y  of power mupply under maximum load. 

The 95 wat t  power mupply uaed in the Model 2ddd has a  load rense  mection. 
Thir r e c t i o n  w n i t o r r  t h e  ou tpu t  load and a d j u r t r  the  rwitching r a t e  
accord ing ly .  A problem may occur where under moximum load conditionm th in  
c o n t r o l  r i g n a l  u y  become unr tab le .  Thir can be cor rec ted  by changing two 
c a p a c i t o r r  . 

PROCEDURE : 

Change C22 E r a  a .61 u f  c a p a c i t o r  t o  a  .647 uf capac i to r .  
Change C23 from a .61 uf c a p a c i t o r  t o  a  .647 uf capac i to r .  

The c a p a c i t o r a  can be ordered from National P a r t s  under p a r t  number 
CC-473JJCP and c a t a l o g  number 26-9999C. 

PURPOSE: To h e l p  e l i m i n a t e  i n t e r m i t t e n t  'Bad Command Reading Drive C' 
e r r o r  merbager and random flawed trackm appearing dur ing  h f o n a t .  

-- - 

DISCUSSION: Address l a t c h  U33 ir  preeen t ly  permanently enabled which 
can cauae i n t e r m i t t e n t  e r r o r r  when reading and w r i t i n g  t o  t h e  hard dr ive .  
To c o r r e c t  t h i n  problem pins 1 and 191of U33 need t o  be cu t  away from 
ground and t i e d  t o  t h e  BUSALE l i n e  t o ' a l l o w  t h e  addrer r  l a t c h  t o  be 
d i s a b l e d .  

PROCEDURE: Thir  modi f ica t ion  i r  mandatory on &.& Tandy 2000 Hard 
Drive u n i t r  i n  f o r  r e p a i r .  

I .  On the  componet a i d e  of t h e  board; cu t  pino 1 and 19 of U33 and bend 
them away from t h e  PCB. 4 

2. Run a jumper wi re  from pinm 1 and119 of U33 (component r i d e  of t h e  
board)  t o  J 5  p in  19A ( f o i l  r i d e  o f  t h e  board) .  The r o u t i n g  of t h e  
wire  can be acccnnplirhed two wayr. I f  a  h o l e  in  p re ren t  near U33 pin 
4 run t h e  jumper wire  through t h e  ho le  t o  J 5  pin 19A. I f  no h o l e  i r  
preaent  run t h e  wi re  t o  t h e  a i d e  of J5  t o  55 p in  19A. 

3. Teat t h e  hard  d r i v e  with d i a g n o a t i c r  t o  inaure  proper opera t ion .  

Orphans 15 
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TECHNICAL BULLETIN COPYRIGHT 01984 TB 2000:25 
TRS-80 " TECHNICAL BULLETIN TRS-80 " COPYRIGHT 01985 TB 2600: 26 

DATE : October 16, 1984 

REVIS ION DATE : October 16, 1984 

BULLETIN NO. : . - 
PRODUCT : 26-5140 Model 2000 Craphicr Board 

SUBASSEMBLY : AX-945@ Graphics PCB 

PURPOSE: To e l i m i n a t e  random memry e r r o r r .  

DISCUSSION: 

To el iminate  random video memory e r r o r r  a  a l i g h t  t iming change i r  
required. Thir i r  accomplirhed by changing the  r e l e c t  f o r  the  video 
addrerr decoderr from the  r i g n a l  186/SCN* t o  DYSCYC*. 

PROCEDURE: 

A l l  cu t r  and ju.perr  rhould be made on the  back r i d e  of t h e  board. 

1. Cut the t r a c e  between the  Feed-Thru and U37 pin 2. 
2. Cut the t r a c e  between the Feed-Thru and U34 pin 2. 
3. Add a  jumper wire  from the Feed-Thru i s o l a t e d  i n  r t e p  1  t o  the  

Feed-Thru i a o l a t e d  in r t e p  2. 
4. Add a  jumper wire  from U14 p in  1 t o  U34 pin 2. 

DATE : September 6 ,  1984 

REVISION DATE: June 28, 1985 

PRODUCT: 26-510314 node1 2000 

SUBASSEMBLY: 26-5161 External  256K Expaneion board 

PURPOSE : To c o r r e c t  Pcmory timing and r e f r e s h  addrear ing  problemr. 

DISCUSSION: Two :roblens have been found on the  25611 RAM expanrion 
boardr f o r  tale Hodel 2009. P i r r t  of a11 on more very e a r l y  r e v i r i o n  blank 
boardr ,  two t r a c e r  have been rever red  on t h e  r e f r e r h  counter  cauring t h e  
RAM t o  be r e f r e r h e d  every 4mS i n r t e a d  of every 2mS. Secondly mow of 
the de lay  l i n e r  ured i n  p o r i t i o n  U49 on t h e r e  e # r l y  bor rdr  d i d  not meet 
our a p e c i f i c a t i o n r .  I f  problemr with memory p e r r i r t  t h e r e  de lay  l i n e r  
rhould be r u r p e c t .  I 

** Compliance With Thin B u l l e t i n  i n  l(.nditory t* 

( 1 )  To f i n d  ou t  i f  the  t r a c e r  coming from t h e  r ' e f re rh  counter  have been 
r e v e r s e d ,  met your d i g i t a l  ohmeter t o  t h e  2dd ohm r c a l e ,  and mearure 
the . ea ib tance  from U66 p in  9  t o  pin 16 of m y  one of t h e  W ' r .  Also 
measure the  r e s i s t a n c e  from U66 pin 7  t o  pin 9  of the  RAH'r. Both of 
tlaere r e r i r t a n c e o  should be approxamatly 28 ohm.. I f  t h e r e  
meaeurementr g ive  a  very high r e r i r  t ance  read ing  tl.en procede with t h e  
next r t e p ,  o t h e r v i s e  procede t o  a te ,  3. 

( 2 )  Zf t h e  r e r i r t a n c e r  mearured above wero-very high perform t h e  fol lowing 
modi f ica t ion :  

( a )  Cut t h e  t r a c e ,  on t h e  f o i l  r i d e  of t h e  board,  leading t o  pin 9 
of U66. 

( b )  Cut t h e  t r a c e ,  on t h e  component r i d e '  of t h e  board, leading t o  
pin 7  of U66. 

( c )  So lder  a  v i r e  jumper Erol  pin 9 of  1 i6 to  p in  16 of RP4. 
( d l  So lder  a  wire  jumper from pin 7  of U,66 t o  pin 9  of RP4. 

( 3 )  I f  memory problems p e r a i r t ,  ruspect  t h e  de lay  l i n e  a t  p o r i t i o n  U49 and 
r e p l a c e  it with t h e  p a r t  number below. 

Delay l i n e  Valor DL2627 P a r t #  H-6576 C a t a l o ~ #  26-5161 
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TECHNICAL BULLETIN COPYRIGHT 01984 TB 2000: 27 TECHNICAL BULLETIN COPYRICBT 01984 TB 2000:27 
TRS-80 @ TRS-80 ' 

DATE : November 21, 1984 

REVISION DATE: November 21,  1984 

PRODUCT : 26-5163 Hodel Zag0 

JUHPER DESCRIPTION 
...... --------------------------------------.---- 

DSX Dr ive  s e l e c t  
2  S  Hold r e a d y  
HC Head l o a d  a l v a y r  
HN - Hotor on  f r o a  d r i v e  relect 

' ". R e a i r t o r  pack RH1 i n r t a l l e d  o n l y  on l a r t  d r i v e .  

SUBASSEMBLY : AXX-515g H i t r u b i r h i  5  1/4" d r i v e  . . 
TEST POINT DESCRIPTION 

.--. ......................................... 
PURPOSE: To o u t l i n e  t a r t  p o i n t  and a l i g n m e n t  d i f f e r e n c e r  i n  new 
H i t r u b i s h i  5  1/4" d r i v e r  

DISCUSSION/PROCEDURc: We w i l l  be changing o v e r  t o  a  new s t y l e  
H i t r u b i s h i  H4853-1 d r i v e  i n  t h e  Model 2000. You may r e c e i v e  t h i s  d r i v e  a r  
a  r ep lacemen t  p a r t  o r  you may r e e  i t  i n  newer m a c h i n a .  There  a r e  a  few 
minor ha rdware  d i f f e r e n c e r  between t h i s  and t h e  o l d e r  U4853 and  i t  i r  
t h e s e  d i f f e r e n c e r  I w i l l  c l a r i f y  wi th  t h i r  b u l l e t i n .  

To d i r t i n g u i r h  between t h e  two d r i v e r ,  t h e  new d r i v e  h a r  a  rocke t  
f o r  a  t e r m i n a t i n g  r e r i r t o r  pack i n r t e r d  of t h e  row of  jumper p l u g s  found 
on t h e  o t h e r  v e r r i o n .  A l s o  t h e r e  i r  a  sma l l  4 p i n  connec to r  3 6  nex t  t o  
connec to r  P4 on t h e  newer v e r r i o n  t h a t  is  n o t  p r e s e n t  on t h e  o l d e r  
v e r s i o n .  The l o g i c  board8 a r e  no t  i n t e r c h a n g e a b l e  be tveen  t h e  two 
d r i v e s .  

One of t h e  u j o r  d i f f e r e n c e r  is  t h e  r e r i s t o r  pack ment ioned 
above. T h i r  t e r m i n a t i o n  pack shou ld  be p r e s e n t  on ly  on d r i v e  # I  i n  a  two 
d r i v e  sys t em.  I f  t h e  ays tem c o n t a i n r  on ly  one d r i v e ,  t hen  i t  must be 
t e r m i n a t e d .  Th i s  i r  done by i n r t a l l i n g  a  r e a i r t o r  pack i n  t h e  newer d r i v e r  
o r  by i n r t a l l i n g  t h e  jumper p lugs  on t h e  o l d e r  d r i v e r .  The t e s t  point.  a r e  
t h e  same on bo th  d r i v e r  a l t h o u g h  they  a r e  l o c a t e d  i n  d i f f e r e n t  p l a c e r .  The 
a l ignmen t  r p e c i f i c a t i o n r  a r e  t h e  same. 

Two of  t h e  a l i g n p c n t r  a r e  d i f f e r e n t  from t h e  U4853. They a r e  t h e  
index a s rembly  a d j u r t m e n t  and t h e  head r a d i a l  ad jus tmen t .  The index  
aarembly ad jus tmen t  i s  d i f f e r e n t  on ly  i n  t h a t  t h e  asrembly i r  mounted t o  
t h e  PCB on  i t s  own boa rd  and m y  be a d j u s t e d  s e p a r a t e l y .  I n  s h e  c a s e  of  
head r a d i a l ,  t h e r e  is  a  ret rcrew l o c a t e d  th rough  a  h o l e  on ' the  r i d e  of 
t h e  c a r r i a g e  arrembly.  I f ,  when p o r i t i o n e d  on  t r a c k  32,  t h e  c a t ' r  eyes  a r e  
not w i t h i n  r p e c i f i c a t i o n r ,  l o o r e n  t h i s  s e t  r c rew and a d j u r t  t h e  c a r r i a g e  
asrembly r l i g h t l y  u n t i l  t h e  s i g n a l  comes w i t h i n  r p e c i f i c a t i o n s ,  t h e n  
t i g h t e n  t h e  acrew. A l l  o t h e r  adjustments a r e  t h e  same a s  b e f o r e .  T e s t  - 

TP 1  Track 60 
TP3 Raw Data 
TP9 L TPld , Analog Data  
'TP14 Index 
TPC Ground 

p o i n t r  and jumpers f o r  t h e  newer d r i v e  a r e  l i s t e d  belor.. 
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TECHNICAL BULLETIN LOPYRICHT 1985 TB 2000:28 TECHNICAL CULLETIN COPYRIGHT 1985 TB 2000:28 
TRS-80 ' TRS-80 . . -  

DATE : January 29, 1985 PROCEDURE : 

REVISION DATE: January 29, 1985 I Step 1 If yse/next 1 If no - 7') I.: 

I - I 
I 

BULLETIN NO. : - 200@ . 1.) Ia there a primary drive I I .;1.1'!: - ' .,,. 
installed in thia unit? ) mtep 2 1 mee TB 2000:22 

PRODUCT: 26-5103 Tandy 2000, two drive I I I, 1 1.17 
26-5104 Tandy 2000, HD, and one dink drive - ' 1  2.) Doea the existinn controller I 1 

SUBASSEMBLY: AX-9577 Hard dimk controller/interface 
. . r1l - 

have connectiona for 
'- !l a aecondary HD? 

PURPOSE: Proeedurea for inatallation of a aecondary hard drive on a Tandy 
2000. 

I 

DISCUSSION: There are tvo type# of hard drive controller boards you :'!? 

may find in the field. One haa ribbon cable connectiona for a mecondary 
drive, the other doea not. If a cumtoner wanta to upgrade an eximtini -'? 

2000HD by adding a aecondary drive, but the controller board doea not have 
the ribbon cable connectora, that controller board ~ u a t  be replaced. Lev 
boot ROH'a (U47 and U48) w r t  81.0 be installed. The part numbera for the . . 
replacement part. are. , . .-,, 

Secondary cable kit for Tandy 2000, 26-5126 
New atyle controller PCB, 26-5103 AX-9577 Dirk Controller ' ' 'I 

U47, 26-5103 HX-6252 Boot ROH (4:4; 10) 
U48, 26-5103 HX-6253 Boot R3H (4844500) 

. '  t , . :  

If the controller in the cuatomeraa computer doea have the ribbon cable ': 
connectora, you need only verify the proper jumpering and termination of 
the mecondary, and the preaence of the correct boot ROH'a. , ,  .. ' 1 

Pleame note that mince the aecondary drive haa itm own connection to the 
controller board, both the primary and aecondary will require terminationr 
Alao there i r  only one connector on the controller for a mec;ondary. . . ., 
Therefore the maximum ayatem configuration ia one primary, And one 
aecondary'hard drive. The primary hard drive muat alwaya be internal.' I.' 

I I 
I mtep 11 I etep 3 . ? .  . . ;.,;,,;: 
I I 

3.) . *** CAUTION *** . I I 
Snaurm a aave baa been u d e  I I 

of a11 data on ED before proceeding ! ! 
I I 

I 
.t:!)l!:; 

Replace controller with AX-9577 I 
Replace boot RM U47 with HX-6252 1 I .. - . . .--. -- 
Replace boot RON U48 vith W-6253 I mtep 4 . 1 . . v .  . . .. . , .?: :q-, rd 

I I '  ' . .- . .. . 
Connect mecondary to controller atep 5 

I I .  .. ; I ., . ' ! l ]Q , . .  

5 .) Align Controller/adjuat motor apeed ! mtep 6 ! , . . +:. ~ d .  
I , ' . I .  . .  .,.. . . 7 I.,(':! , 

6.) Re-format primary and mecondary with1 1 .  .- , '. . ' . v~ r11ab3  
HSDOS version 2.11.01 or later. 1 Step  7 1 

I I . .  L. 
7.) Im aymtem fully operational? i m t e p 8  i.atap9..... 

I I 
8.) \Inatall Cuatomer data. 1 end 1 ,, 

I I 
9.) . Run WREL, write with read varify. I i 

Temt paaaed? 1 mtnp 6 1 
I I 

10.) Check a11 work. I mtep 5 1 
I I 

11.) Connect mecondary to controller. 1 1 .  
*** CAUTIOll *- I I 

Inaure a rave haa been u d e  1 '  I 
of a11 data on Ell before proceeding I mtep 6 1 

I I 
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TECHNICAL BULLETIN COPYRIGHT0 1985 TB 2000:29 TECHNICAL BULLETIN ' I 
TRS-80 * COPYRIGHT 01985 TB 2000:30 

DATE : Apr i l  24, 1985 

REVISION DATE:. Apr i l  24, 1985 

BULLETIN NO. : 2 0 0 0 w  

PRODUCT: 26-5140 Tandy 2000 High Reaolut ion Graphic* board 

SUBASSEMBLY: AX-9450 Graphic Honochrome PCB 

PURPOSE: Correct  " r e f l e c t i o n "  of video c o l u m  zero  on the  r i g h t  a i d e  of 
t h e  video d i a p l a y .  

. . 

DISCUSSION: On aome Tandy 2000'a v h i l e  i n  monochrome'acreen mode 4 ,  
what appear. t o  be a r e f l e c t i o n  of video column zero  ahowa ip on t h e  r i g h t  
a i d e  of t h e  v ideo  d i a p l a y  a a  random dot*. 

PROCEDURE: Replace U70 on t h e  HIRES graphic* board with a .74F175. 
The p a r t  i r  a v a i l a b l e  through National P a r t a  under: 

Catalog Number 26-6021, P a r t  Number MX-2118 

, Y 
DATE : M& 22, 1985 

REVISION DATE: .Hay 22, 1985 

BULLETIN NO. : 200& ) - w  
PRODUCT: 26-5103/4 Model ZOO0 

SUBASSEHBLY: AX-9448 Hotherboard. 

PURPOSE: To i n a u r e  proper connect ion of Hotherbo&rd t o  Uain l o g i c  board. 

DISCUSSION: Due t o  improper # e a t i n g  o f : t h e  mother board t o  the  main 
l o g i c  board, i n t e r m i t t e n t  bootup, v ideo ,  o r  power problema m y  occur. The 
f o u r  acrewa vhich hold t h e  main l o g i c  board and pan t o  the  p l a a t i c  came 
o f t e n  timea become r t r i p p e d  and c r e a t e )  a bad connect ion t o  t h e  
motherboard. To i n a u r e  proper connect ibn i a  made between t h e  main l o g i c  
and motherboard, a Re ta iner  K i t  i r  t o  he i n r t a l l e d  on t h e  motherboard. 

** Compliance With This  B u l l e t i n  10 H a n d a t o n  " 
PROCEDURZ; 

PARTS RGQUIRED: ( 1 ) .  Re ta iner  K i t  (MU-2605103) Catalog Number (26-5103/4) 

K i t  Contents: ( 2 )  Re ta iner  Cl ips  ( 2 )  16 Lock Waahera 
, ( 2 )  12-56 x 5/8" Screwa ( 2 )  14 x 1/4" Screwa 

1. ' Remove main l o g i c  board and pan fro; bottom of u n i t .  

2. Remove main l o g i c  board from pan and ream out  t h e  th reads  of the  two 
a tandof f  ' a  under t h e  ( ~ 5 )  connector t o  al low the  two 12-56 x 5/8" acrewa 
provided.  t o  par8 f r e e l y  throuah the  atandoff  'a. 

Note: I f  t h e  rcrewa and n u t r  r e c u r i n g  ( ~ 6 )  t o  t h e  mtherboaqd  a r e  
ao ldered  t o g e t h e r  omit r t e p  3. 

3. (Refer  t o  f i g u r e  1 . )  Remove acrewr and nuta holding (P6)(96-pin 
connec tor )  t o  the  motherboard. Replace the o r i g i n a l  acrewa with the  1 4 - x  
2/4" acrewo and the  BB lock waahaar. These a r e  uaed t o  hold the  r e t a i n e r  
:Lip# t i g h t l y  i n  p h e z ,  
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4. (Refer t o  f i g u r e  I . )  Place t h e  r e t a i n e r  c l i p *  over  the #crew a a r r  of 
the connector ,(P6) behind 1 6  lock waaher i f  ured. 

5. Reattach t h e  main log ic  board t o  t h e  pan. R e i n r t a l l  the  mother board 
and i n r e r t  the  two rcrewr i n t o  a t a n d o f f ' r  f r p  bottom r i d e .  Thread t h e  two 
rcrewr i n t o  the  r e t a i n e r  c l i p * ,  p u l l i n g  t h e  cwo boardr  toge ther  f o r  a 
t i g h t  f i t .  W W I I W C :  Do not  over  t i g h t e n  t h e  rcravm o r  you rill r t r i p  
out the  r a t a i n a r r .  . ,  

1. Ratainer c l i p  i r  i n r a r t e d  over  (P6)  connector mounting earn.  

2. I n r e r t  r c r e v  through bottom of main log ic  board pen atapdoff ' a  under 
the ( J5)  connector on main l o g i c  board. I 
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~ ~ s - 8 0  @ COPYRIGHT O 1986 TB 2000:31 

DATE : September 20, 1985 

REVISION DATE : February 3 ,  1986 c 

BULLETIN NO: ' 2OO@ 

PRODUCT : 26-5104 Tand y 2000F, 3 
26-5125 Tandy 2000 Bard Dirk Upgrade 

SUBASStUBLYr AX-9451, AX-9575 Rard Dirk C o n t r o l l e r  Board 

SUBASSEMBLY REVISION: Rev. A 

PUWOSX: To remove a p o r a i b l e  i n t e r r u p t  c o n f l i c t  on t h e  bus. 

The hard  d r i v e  c o n t r o l l e r  board i n t e r r u p t  i a  parred t o  t h e  CPU by t h e  
'BUSINT16' a igna l .  Bowever, t h i r  i n t e r r u p t  l i n e  i r  aa l igned  t o  e x t e r n a l  
and D M  o p e r a t i o n r .  I f  en e x t e r n a l  board r e q u i r i n g  t h i r  l i n e  w r e  i n a t a  
i t  would be i n  c o n f l i c t  with tha hard d r i v e  c o n t r o l l e r ,  caur ing  a pornib 
lockup. To avoid t h i r ,  t h e  hard d r i v e ' r  i n t a r r u p t  murt be roved t o  the  
'BUSINT17' a i g n a l  l i n e .  

++ Compliance P i t h  Thi r  B u l l e t i n  11 Handatorx * 

PROCEDURE : I 

1. On t h e  t h e  HD c o n t r o l l e r  PCB, c u t  the  t r a c e  running from 
U32 p in  9 t o  35-9B. 

2. Add a jumper wi re  from U32 pin 9 t o  J5-17C. 

3. Check f o r  proper o p e r a t i o n  uaing BDREL t a d  ADDUC d i a g n o r t i c r .  - 
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TECHNICAL II'LLET I N 3 COPYRIGHT c 1985 TB 2000:]2 TECHNICAL BllLLET1 S 
TRS-80 ' COPYRTCHT 0 1985 T I  20q0:3~ 

T RS-80  

DATE : November 15, 1985 DATE : November 15, 1985 

REVISION DATE: November 15, 1985 REVISION DATE: November IS, 1985 

BuLLETtNNo: , ,2000!:3 BULLETIN No: 2 0 4 3  

PRODUCT : 26-SIO]/4 Tandy 2000 PRODUCT : - 26-Sl61/2 External Memory Board 

SUBASSEflBLY: AX-9432 Irin Logic Board ' SUBASSEMBLY: AX-9669 External Memory PCB 

PURPOSE: T o  correct polarity of External Memory Parity Interrupt. PURPOSC: T o  prevent a false memory cycle. 

DISCUSSION: DISCUSSION: 

The External Urmory Parity Interrupt signal going to the interrupt controller I t  has been found that under certain conditions the refresh count circuitrv 
on the main logic board has the incorrect polarity. This caysrs any parity could cause a false memory*cycle. T o  prevent this, the reiresh memory cycle 
error that occurs on the external memory boards to be improperly handled needs to be qualified with the latched refresh signal. 
leading to a false parity error message or n o  message when a true error 
occurs. ** ~ o m p l l a n c e  With Thir Bulletin Is Mandatory ** 

t* Compliance With Thin Bulletin Is Mandarorz ** 
PROCEDURE: 

PROCEDORE: 1. On the component side. cut the trace at Ul8 pin 3 .  

T o  correct the polarity. the signal needs to be inverted. This can be 2. Add a jumper wire from U68 pin 3 to U28 pin 6. 
acconp\ished by a spare sate at location U120. 

3 .  Check operation with all memory diagnostics. 
1. O n the component side, cut the trace that runs brcween R32 and 133.  This 

trace connects a lover feed-through, locared above U98 and U99, and an 
upper feed-throuah located belov U66. 

Add a jumper wire from the lower feed-through isolated in step I,  to 
U120 pin 12. 

Add a jumper wire from the upper feed-through isolated in #rep 1, to 
Ul2O pin 13. 

Check operation w i t h  all memory diagnostics. - 
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TECHNICAL BULLETIN TRS-SO @ 

COPYRIC.1T O 1986 TB 2000: 34 

DATE : November 19 ,  1985 

REVISION DATE: February  1 0 ,  1986 

BULLETIN NO: 2 0 O O B  

PRODUCT : 26-516112 E x t e r n a l  Heawry Board 

SUBASSEMBLY: AX-9469 E x t e r n a l  Memory Board 

SUBASSEMBLY REVISION: A l l  r e v i s i o n 8  

PURPOSE: To c o r r e c t  p a r i t y  l a t c h  t iming .  

TECIIN ICAL BULLETIN COPYRIGHT 0 1985 TB 2000:35 
TRS-SO 

DATE : 

REV IS ION DATE : 

BULLETIN NO: 

PRODUCT : 

SUBASSEMBLY : 

November 26 ,  1985 

November 26,  1985 

200 :35 Q 
26-5 10314 Tand y  2000 
26-5164 Tandy ZOO0 S e r i a l  Cxpanrion Board 

AX-9452 Main Logic  Board 
AX-9043 SDLC ( a e r i a l  expanr  i o n )  board  

PURPOSE: To d e s c r i b e  m o d i f i c a t i o n s  t o  a l l o w  two o r  more SDLC ( r e r i a l  
expans  i o n )  boa rd r  t o  f u n c t i o n  p r o p e r l y .  

DISCUSSION: 
/ 

To guarantee t h e  p rope r  p a r i t y  l a t c h  t i m i n g ,  s u f f i c i e n t  s e t -up  and ho ld  t i m e r  
murt be maintained. The PAL a t  l o c a t i o n  U42 wi th  t h e  checkrum 31CC o r  31AB, 
h r r  been found n o t  t o  c o n r i r t e n t l p  r u p p l y  t h i n  proper  t iming .  

n Compliance With T h i s  B u l l e t i n  I# Uaoda to ry  

DISCUSSION: 

In  o r d e r  f o r  two o r  more SDLC ( s e r i a l  e x p a n s i o n )  boa rd r  t o  f u n c t i o n  properq .y ,  
t h e  s i g n a l  BUSINT03 must be low a c t i v e  on t h e  bu r .  T h i s  n e c e r r i t a t e s  
m o d i f i c a t i o n s  t o  t h e  main l o g i c  board  o f  t h e  Uodel 2000 and a l s o  a  jumper 
change on t h e  SDLC boa rds .  

NOTE: T h i r  m o d i f i c a t i o n  i a  o n l y  r e q u i r e d  whet more t h a n  one  SDLC board  i r  t o  
be  umed. 

* * 
* ONLY Checicsumr of * 

* 
t 31EI o r  3577 

* a r e  a ~ c e p t a b l e  PALS f o r  U42. * * 
**n***H****n***n*************H****** 

Replace t h e  PAL a t  l o c a t i o n  U42 w i t h  a  new PAL hav ing  a  checksum o f  31EF, 
o r  3577. Note ,  t h e  PALDr l a b e l  h a s  t h e  l o c a t i o n  number ( 4 2 )  f i r s t  and 
then the  f o u r  d i g i t  checkaum (31EF o r  3577). 

For PALr w i t h  a  checkrum o f  3577 s, bend p i n  5  up o u t  of t h e  s o c k e t  and 
jumper i t  t o  p i n  20. 

Check o p e r a t i o n  wi th  memory d i a g n o s t i c s .  

The new PAL can be o rde red  from N a t i o n a l  P a r t s  under p a r t  number HX-6175 and 
c a t a l o g  26-5161. 

Orphans 22 
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PROCEDURE : 

The m o d i f i c a t i o n s  t o  t h e  main l o g i c  board  a r e  a s  f o l l o w r :  

1 )  Cut  t h e  t r a c e  which runs  between C4 and C5 on t h e  component 
s i d e  o f  t h e  boa rd .  

2 )  Jumper t h e  f eed th rough  i r o l a t e d  by t h e  c u t  i n  r t e p  ( 1 )  t o  
U23 p i n  11 on t h e  component r i d e  o f  t h e  boa rd .  

3 )  Jumper U23 ? i n  1 0  t o  U42 p i n  21 on t h e  component . . r ide o f  
t h e  board .  

The jumper change f o r  t h e  SDLC ( s e r i a l  e x p a n r i o n )  b o a r d r  i r :  

1 )  Hove jumper E 8 4 9  t o  E8-El0 on a l l  SDLC boa rds  i n  t h e  ryr tem.  
( T h i s  er rables  u r e  o f  a  low a c t i v e  BUSINT03). 

2 )  The 

3 )  The 

f i r r t  SDLC boa rd  r h o u l d  have l$5-E6 jumpered ( d e n o t e r  f i r r t  
board i n  ry s t em) .  
recond SDLC board  s h o u l d  have  L5-E7 jumpered (denote.  
second board  i n  sys t em) .  



TECHNICAL BULLETIN TRS-80 
Q COPYRIGHT 0 1985 TB 2000:36 TECHNICAL BULLETIN TRS-80 COPYRIGHT 0 1985 TB 2000:37 

DATE : December 5, 1985 DATE : December 6, 1985 

REVISION DATE: December 5, 1985 REV IS ION DATE : December 6, 1985 

BULLETIN NO: 200d: 36 - 3 BULLETIN NO: . 2000 : 37 - 
PRODUCT : 26-516112 txternal Uemory Expanmion Board PRODUCT: 

0 
26-5164 serial Expanaion B a r d  

SUBASSEMBLY: AX-9469 External Memory Expanmion Board SUBASSEMBLY: AX-9043 Sarial Expanmion Board 

PURPOSE: T o  eliminate a timing problem with the BUSARDY* aignal. PURPOSE: To eliminate data errora. 

The IUSARDY* (BUS Aaynchronoua ReaDY) aignal is uaed by an 110 device to tell 
the CPU to wait until it ham finirhad itor taak. The PAL at location U30 
controlm the timing of thia IUSARDY* aignal for the External Uemory Board. 
U30 with a checkaum of 2518 (labeled '302518') ham been found to incorrectly 
handle thin aignal cauaing the CPU to continua execution before the Expanrion 
H e m r y  Board haa completed item cycle. 

** Compliance With Thia Bulletin re Handatorr ++ 

PROCEDURE: 

I. Replace the PAL at locatlon U30 with a new PAL having a checkaum of 249C 
.(the sticker label will read '30249C1). 

2. Check for proper operation with memory diagnorticr. 

The new PAL ia available from National Parta under part number HX-6177 and 
catalog 26-5161. 

TI 2000: 36 
PACE 1 OF 1 

DISCUSSION: 

A timing problem with the enable aignal (245EN*) of the data bur buffer U26 
ray cauae the buffer to be enabled or diaabled at the vrong time cauaing data 
errors. To lnaure proper tiring, the enable mianal for the buffer nuat be 
further qualified. Thia ia acconpliahed with a new PAL at 919 and one at U33. 
UI9 had previoualy been reaponaible for generatlon of tho buffer enable rignal 
 SEN*). The following procedure cauaea U33 to generate the enable uaing 
aeveral aisnala (RD*, DTIR*, and DUSAOI-BUSALS) to qualify it. 

+r, Comolirnce With tbia ~Bullatio la Handatoq * 

PROCEDURE: 

1. .Replace the PAL at location UI9 with the new one having l checkrum of 
7AW. The acicker label ahould read 'l97A0O9. The PAL is available from 
National Parte under part number nl(-4199 and catalog 26-5164. 

2. Replace the PAL at location U33 with the new one having a checkaum of 
07D2. The aticker label ahould read '3307D2'. The PAL ia available from 
National Parta under part number HX-4198 and catalog 26-SJ64. 

3. On the aolder aide, cut the trace between 019 pin 13 and the feedthru next 
to us. 

4. On the aolder aide, add the following jumper wirer: 
I) From U33 pin 11 to U19 pin 13. 
2) From U33 pin 12 to U19 pin 8. 
3) FromU33 pin 13 t o U 3 2  pin 11. 
4) From U33 pin 14 to U26 pin 19. 
5) From U33 pin 18 to U16 pin I. 

5. Check for proper operation w i n g  the SDU: diagnostic. 
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TECHNICAL BULLETIN TRS-SO ' COPYRIGHT 0 1986 TB 2000:38 TECHNICAL BULLETIN TRS-80 ' COPYRIGHT 1986 TB 2000:38 , . 

January 6 ,  1986 OATC : . .  . ,  - . 4.  Remove a l l  the  plug-in cardm from the  card  cage. Refer ins  t o  the  - . ,. . 
. . Technica l  Bulletinm, v e r i f y  a11 w d i f i c a t i o n m  have been made t o  theme 

IIEVISION DATE: January 6 ,  1986 plug-in bosrdm. I f  any of theme modi f ica t ions  have not been completed do - 
them a t  t h i s  time, then run a l l  a p p l i c a b l e  d i a g n o r t i c  temtm t o  v e r i f y  

UULLCTIN NO: . 2OOO@ c o r r e c t  opera t ion .  ' . -, . . .-I) 

PRODUCT : 26-5143 8087 Numeric Coproceamor 1 .? 5. Remove t h e  hard d i r k  power rupply ( i f  i n s t a l l e d ) .  . . 
: 8 

SUBASSCHBLY: AX-0112 Upgrade k i t  . . ..$ :  .: 6. Remove t h e  toy cover  of  t h e  main power mu,)ply and rep lace  it v i t h  the  new ' 
cover  mupplied with t h e  upgrade k i t ,  Note, i f  t h e  u n i t  har  a n  i n t e r n a l  - . . hard d r i v e  i t  muat be removed t o  al low removal of  the  power aupply cover. 

PURPOSE: Upgrade procedure and r e r v i c e  i n f o r u t i o n  f o r  t h e  8087 ~ u u r i c  . .  .I,. -I - t 
Coprocerror. . . ' 1 ' '  . 7. R e i n a t a l l  t h e  hard d i r k  power aupply ( i f  a p p l i c a b l e ) .  

. . .  . :' 8. . Turn t h e  Tandy 2000 over ,  remove the  four  (4)  mounting acrewa which ' - 
. . . ,  , . :I a t t a c h  t h e  matml chammim of  t h e  u i n  l o g i c  PCB araembly t o  t h e  baa.. 

DISCUSSIONI . . .... ..... 

' 9. C a r e f u l l y  disconnect  t h e  con~~ec t ionm t o  t h e  u i n  l o g i c  PCB and remove t h e  
.The iAPX 8087 i r  a numeric coprocemaor t h a t  extendr  t h e  Ta.,dy ZOO0 cent.r.1 . . 

PCB and metal  chamrim. . . 
, .! f 

p rocar r ing  u n i t  (CPU) t o  include n a t i v e  opcoder f o r  f l o a t i n g  point  operatioam. . ,... C 

Chi# extenmion appearr  t o  t h e  p r o g r a m r  a8 p a r t  of t h e  procrmmor, i.e.: n o . ( "  10. There a r e  two c a r e  mtandoffm underneath t !~e  u i n  1ogic.PCB. To al low : : o *  

r p e c i a l  i n i t i a l i r a t i o n  inmtructionm need t o  be executed t o  mupport t h e  8087. r o w  f o r  t h e  coproceamor PCB t h e  s tandof f  loca ted  near  t h e  motherboard . '  
I t  i n t e r p r e t 8  inmtruct ionr  i n  tandem v i t h  the  CPU aod recogniaem opera t ion#  mumt be  trimmed down, uming a l a r g e  p a i r  of  wire  c u t t e r r  o r  t i n  r n i p r ,  a s  
that  it muat perform a r  p a r t  of t h e  instruction atream. I ,  1 -. c l o s e  t o  t h e  mcrtw aa poaaible .  . ; . .. :.. ... 
Included i n  thim b u l l e t i n  a r e  t h e  procedurer  t o  upgrade a Tandy 2000 with t h e  
8087 numeric coprocer ror  and r e n i c e  information on t h e  8087 PCB. The marvice 
information conta ins  a r h o r t  theory of  opera t ion ,  a achematic; and PCB layout .  

The following procedure o u t l i n e r  t h e  a t e p s  requ i red  t o  i n m t a l l  the  
' 

upgrade k i t .  Th i r  k i t  includem a mpecial ly  modified Tandy 2000 u i n  PCB 
mounted on a new pan, t h e  8087 coprocearor  PCB, and a nsv power a b p p l j  t o p  
cover. 

Xf any f o r c e  i m  required t o  remt t h e  board* - .:T: . -- 
t h e  r t andof f  ha8 not  been c u t  r h o r t  enough. 
Note, a a h o r t e r  r c r a u  may be requ i red  t o  , : I  

avoid mhorting the  coprocemaor PCB. * * I . . . ' :  

m + l m + m m * t n * ~  .. ... .". 

I .  Turn of f the  power t o  a l l  p e r i p h e r a l r  and t h e  Tandy 2006. Dimconnect t h e  11. C a r e f u l l y  r e a t t a c h  the  connectionm t o  t h e  new u i n  log& PCB aamembly : 
power cordm from t h e  o u t l e t r .  mupplied wi th  the  k i t  (includem metal  c h a r r i a  and 8087 coprocemaor PCB). 

2. Dimconnect and remove the  v ideo  dimplay, tha  keyb 3rd c a b l e  and tho  , . 12. Reammembla t h e  computer and reconnect a 1 1  cablem and power corda. Bx .': 
keyboard from t h e  Tandy 2000. - .  

, . .  
' ' . ( I  13. Check f o r  proper  o p e r a t i o n  with ryrtem and coprocer ror  diagnorticm. 

3. Rerove the  two ( 2 )  mounting mcrewa a t  t h e  lower r e a r  o f  t h e  Tandy 2000. , . . r 

S l i d e  the top  cover  forward t o  r e l e a r e  t h e  c a t c h e r  a t  t h e  f r o n t ,  then ? '  

l i f t  the top cover  o f f  th; computer. I 
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The iAPX 8087 i d e n t i f i e r  numeric i n r t r u c t i o n r  by monitoring t h e  bur a c t i v i t y  
of t h e  80186 CPU. Two r e t r  of  r t r t u r  l i n e n  (SO* - SZ* i d e n t i f y  t h e  type of  
bur c y c l e ,  and QSO - QSl i d e n t i f y  queue o p e r a t i o n r )  inform t h e  8087 of the  bur 
cyc le  b e i n s  run a8 wel l  am t h e  rtatum of t h e  CPU'r i n t e r n a l  queue ( t h e  80186 
maintainr  r queue up t o  r i x  b y t e r  10116 from which opcoder a r e  fe tched) .  A 
c e r t a i n  c l a r r  o f  i n r t r u c t i o n  coder (Escape opcoder)  hare  been rermrved f o r  t h e  
numeric coprocer ror  ex tenr ion .  I n  rarponce t o  an ESC opcode, t h e  80186 
computer t h e  EA ( E f f e c t i v e  Addrama) i d e n t i f i e d  by t h e  opcode, and doer  a  
mingle memory read from t h a t  addrear .  The 8087 decoder t h e  ESC i n r t r u c t i o n  
tandem with t h e  80186 and ( i f  necer ra ry)  g r a b r  both the  d a t a  and t h e  eddrer r  

1 generated by t h e  CPU. I f  f u r t h e r  byter  need t o  be fetched t o  complete t h e  
. $  . i n r t r u c t i o n ,  t h e  8087 i n f o t l r  t h e  80186 of i t r  r t a t u r  by o u t p u t t i n g  BUSY 

( a c t i v e  h i ~ h  while  doing a  numeric opera t ion) .  The CPU har  an i n r t r u c t i o n  
(WAIT, no operandr)  t h a t  w a i t r  f o r  i t r  TEST* ( a c t i v e  low) t o  go a c t i v o  before  
i t  con t inuer .  A l l  86 family a r rembler r  i n s e r t  a  WAIT i n r t r u c t i o n  before 
f l o a t i n g  p o i n t  i n r t r u c t i o n r  u n l e r r  e x p l i c i t l y  d i r e c t e d  not to do ro. That. 
way, t h e  CPU doer not  embark on 0 new numeric i n r t r u c t i o n  b e f o r e  the  l a r t  one 
har completed i ts execut ion.  I n t e r f a c e  between t h e  8087 and t h e  80186 i r  
performed by t h e  82188. T h i s  device provider  ryrtem READY rynchroniza t lon ,  
convert.  t h e  RQfCln* bur u a t e r  c o n t r o l  eonvention of  t h e  8081 t o  tho  
HOLD/HDW convention o f  t h e  80186, r f l c h r o n i s e r  t h e  Q8n* l i n e r  of t h e  80186 to  

I , the 8087, and provider  11D*, WR*, and ALE mtrober by decoding t h e  SO* - 82* 
r t a t u r  l i n e r  t h a t  a r e  c o p p o n t o  both the  80186 and tha  6087. 

I 

Addi t iona l  l o g i c  on t h e  c i r c u i t  board r e g e n e r a t e r  t h e  UCSO* and HCSl* ( ~ e m o r y  
Chip S e l e c t  0 end 1, a c t i v e  low i n  OOOOOH - 1TTIFH f o r  MCSO* and i n  20000R - ,. 
3FPPFH f o r  UCSl*) t h a t  i r  generated by t h e  80186 r o  t h a t  t h e  8087 mry a c c e r r  
t h e r e  area; e l r o .  I n  o r d e r  f o r  the  8087 t o  p roper ly  t r a c k  a c c e r r e r  t o  the  
UCS* ( u p p e r  Chip S e l e c t ,  a c t i v e  low i n  T8000H - IFPFIH), SlDY (Synchronour 

I RerDY, a c t i v e  high)  murt be he ld  inac t iva  t o  main ta in  the  appearance of  a  
th ree  w r i t  r t a t e  accer r  ( t h e  80186 i r  programmed by the  bgot ROM t o  run a  
t h r e e  wai t  s t a t e  accer r  t o  thim area) .  

Tandy ZOO0 8087 Numeric Coprocesclor Component Layout 
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TECHNICAL BULI.LTIN TRS-80 
o COPYRIGHT 0 1986 TB 2000:39 TEClINICAI. BULLETIN ~ns-80 o COPYRIGHT 0 1986 TB 2000:39 . 

DATX : Dacember 13, 1985 Note the type number may be prefixed vith e i ~ h e r  a "c" or an "R". Either of 
I these is correct. This prefix is Intel's chip package code. 

REVISION DATE : March 12, 1986 

BULLETIN NO: - 2000(39 

PRODUCT: 26-51 14 Tandy 2000 

SUBASSEXBLY: 

3 
AX-9452 nain Logic PCB 

. Clock speed is determined ,by the suff ix of tte type ,number: - 
Clock Speed 

, C80186 8 HHc Good (No Suffix) 
C80186-3 8 HHz Good 
.C80186-6 6 HHr M 

I-., . 
PURPOSE: Identifying faulty 80186 CPU chipa. . . .  -.The varmion number is located directly below the type number and begina with a 

. .  latter '8'. There are three acceptable vermion numberar . .  . 

Acceptable Veraionm 
. . 540142 Cood 

840173 -Good 
, . ... 

Several versions of tho 80'96 CPU have been used in the Iandy 2000. Some of bl. .a Good . ,. . -  
these u y  have misring cwaiund functiqns. Some mre 6 MHz mpead ehipa.instead . . 
of the required 8 HHz. These CPU chips u y  not exhibit m y  problems, or only A "blank" version number indicates that there is not 
have problems vith certain.applicetion programm such em CAD package. Proper a number starting with an "S" betw-9 the type and . I 

-.. . 
ldentification, and replaceunt if necessary, is required to insure proper date code. Tho date code number will appear directly . . . .  
operation. below the type. . - 

Compliancm With R i m  Bulleti* Is Mandatory . ... 

+ IXPORTMT MOTE lrOI COPROC~SSOR U C E W  * .  
PIOCEDUIII r + ' 

a A Tandy 2000 with tha coprocesmor inqtelled MUST ROT have an 
Identification markings may be made on either side of the chip. If the Intel + "8" version number on the 80186 CPU chip. The CPU v e r a i o ~  ". 
nane'and logo arm not visable from the top side, then the mmrkings are made On mlrt be a blank. 

(d - .  
the contact, or bottom side of the chip. This requirem removal of the chip . . a. 
from it'a socket for idantiffcation. Refer to Technical Bullotin a +*t.mn+nn+m+~*.+mt.c.~~+m++m*+*-..-..-------------- . , . . , a .  

2000:19 for CPU removal and replacament procedures. 

, . . I  

There are tvo itema to chack, clock mpeed and vermion number. If either one, 
or both of those numbarm are incorrect the chip must be replecrd. Figure 1 - I  A new 80186 CPU chip is available from National tartm under part number 
shows a typical 80186 CPU chip. . ,  . .  M-5993 and catalog 26-5103. 

TB 2000: 39 
PACE 1 Ot 2 
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TECHNICAL BULLETIN COPYRIGHT 0 1985 TB 2000:40 
TFIS-80 .., .. s 

December 30, 1985 

WISION DATt : December 30, 1985 ' 

I .  

BULLETIN No: 

PRODUCT: - 26-5104 Trndy ZOOOUD 
16-5125 Tandy ZOO0 10 HEC Hard Drive 

SUBASSEMBLY : AX-9451 I n t e r n a l  Hard Drive C o n t r o l l e r  PCB 
AX-9575 I n t e r n a l  Hard Drive C o n t r o l l e r  v i t h  recondary 

connec t o r 8  

IltllPOSEr To c o r r e c t  f a l r e  t r i g g e r i n g  o f  P4SEL* and UP* oar-rhot  vh ich  could 
c a u r e  garbage t o  be  w r i t t e n  t o  t h e  hard  dr ive .  

An a c t i v e  P e r i p h e r a l  Chip 8.lact 4 ( ~ ~ 5 4 4 )  r i g n a l  i n d i c r t e r  an 110 p o r t .  
addrera i n  t h e  range o t  0200H t o  027M. 'The Tandy 2000 Hard' Drive C o n t r o l l a r  
u r r r  t h e  even a d d r e r r  p e r t 0  betveen 0270H and 027EH a r  wll  a r  026CH. 
Thr re fore  t h e  ?CIS* r i g a e l  i r  q u a l i f i e d  v i t h  a d d r e r r  l i n e  0 t o  produce t h e .  
Per iphera l  4 SELect (P~SEL*) r i g n a l ,  vhich i n d i c a t e r  en even por t  a d d r e r r  
v i t h i n  t h e  hard d r i v e  c o n t r o l l e r  110 arar.,,When d i r a b l a d  the  addrera buf fe r  
outputa a r e  f l o a t i n g  which baa been found t o  c a u r e  e d d r e r r  0 t o  i n c o r r e c t l y  
q u a l i f y  thm PCS4* r i g a a l  which i n  t u r n  caurer  an i n v a l i d  r e l e c t i o n  of  the  hard 
d r i v e  c o n t r o l l e r  board. The r e r u l t i n g  i n v a l i d  PISEL* r i g n a l  w i l l  then t r i g g e r  
t h e  one-rhot U36 genera t ing  an i n v a l i d  M* r i g n a l .  Th i r  could caure  a bed 
w r i t e  t o  t h e  hard  d r i v e  demtroying d a t a  o r  p o r r i b l y  t h e  boot t r a c k .  

* Cmol iance  With Thi r  B u l l e t i n  Ir b n d a t o r ~  * 

A p u l l - u p  r e r i r t o r  murt be added t o  t h e  A0 l i n e  t o  prevent en i n v a l i d  
q u a l i f i c a t i o n  of  t h e  ?CS4* r i g n a l .  The I(R* one-rhot muat be f u r t h e r  q u a l i f i e d  
v i t h  t h e  ReaD* I n t e r n a l  Bum (UD*lB) r i g n a l  t o  prevent  an i n v a l i d  IIR*. 

4.' Add a 470 ohm r e r i r t o r  trom U19 p i n  2 t o  U19 p in  14. A 470 ohm r a r i r i o r  
i a  a v a i l a b l e  t r a  I r t i o n a l  P a r t r  under p a r t  number I-0169EEC, c a t a l o g  
26-9999R. 

2. On t h e  component r i d e ,  c u t  t h e  t r a c e  between U36 p in  2 end U36 p i n  3. 
3. Add a jumper wirr from U32 p i n  14 t o  U17 p i n  9. 
4. Add a jumper wire  from 011 p i n  8 t o  036 p i n  2. 
I. Check o p e r a t i o n  v i c h  r y a t a  d i r g n o r t i c r .  

TECllNICAL BULLETIN 
TRS-80 ' COPYRIGHT 1986 T I  2000:41 

DATE : January 22, 1986 

REV I S  ION DATE : January 22, 1986 

BULLETIN NO: . - 
PRODUCT : 16-5104 Taady 2000 Hard Drive 

SUBASSEUBLY: AX-9451 nard Drive C o n t r o l l e r  

SUBASSEHBLY REVISION: A l l  Revir ions 

PURPOSE: To improve r t a b i l i t y  of VCO. 

DISCUlSIOlt Thi r  b u l l e t i n  i r  intended e r  an a i d  i n  recognia ing  an improperly 
o p e r a t i n g  VCO t r i n o r  c a p a c i t o r  (C8) i n  t h i r  hard d r i v e  c o n t r o l l e r .  The 
c a p a c i t o r ,  i f  a c t i n g  improperly, v i l l  caure  t h e  hard d r i v e  t o  rhov e x c e r r i v e  
e r r o r 8  during i n t e n r i v e  hard d r i v e  a c c e r r .  TIte c r p e c i t o r  may be i d e n t i f i e d  a r  
being f a u l t y  i f  t h e  VCO e r r o r  vo l tage  a t  t e r t  po in t  7 r i r e r  a r  hea t  i r  app l ied  
from e i t h e r  a hea t  gun o r  lamp. T h i r  v o l t a g e  rhould decreaae  v i t h  heat .  

** Compliance With I h i a  B u l l e t i n  & Maodatorl: *+ 

PROCEWM: Apply h e a t  t o  tha l o g i c  board while  monitor ing t h e  p r c a d j u r t e d  
VCO e r r o r  vo l tage  a t  t e r t  point  I. I f  t h i r  vo l tage  r imer am h e a t  1. appl ied ,  
r e p l a c e  the capacitor v i t h  the  p a r t  number l i r t e d  b e l w .  Be aura t o  t e r t  tho  
saw p a r t  i n  t h e  rame u n a e r  a f t e r  r e a l i g n i n g  t h e  c o n t r o l l o r .  

C a p a c i t o r ,  t r i m  7-60pf Par t#  ACI-736b Catalog# 26-5115 
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TECHNICAL BULLETIN 
TANOY ' COMPUTER 

DATE : February 4, 1986 . . 

REVISION DATE : March 26, 1986 

BULLtTIN NO 

PRODUCT : 

SUBASSCWLY 

SUBASSEMBLY 

200 :42 - 0 
26410314 Tandy 2000 

ATA-1054 Pcver Supply 

IEVISlON; All leviaiona 

COPYRIGHT 1986 

PURPOSE; To eliminate random reboot due to power aupply ahutting down. .. ( 

DISCUSSION: I. 8 . . 
The power aupply for the Tandy 2000 haa two poter~tiometera. One to adfiat the 
+ 5  volt8 (110) and another to adjuat the +12 voltr (~8). During operation it 
has boon found that thane potentiometer8 will charge value. Thin could cauae . 
the voltage to increaae which io turn causer the power *upply to go into 
current limiting mode; #hutting h a l f  down and rebooting the computer, 

PROCZIDURB : 

l o  eliminate this voltase fluctuation, the potentiomstera muat be replaced 
with fixed reairtorn. Two item must be noted here. Firat, the required 
reaiatance may not be a atandard value reaiator which will indicate that e 
aerier and/or perallel reairtor combination murt be uaed. Secondly, the + 5  
volt potentiometer will require two reairtorn (or combinations) where an the 
+12 volt will only requiro one reaiator (or combination). Thin in becauaa the 
+I2 volt potentiometer'a alide arm in connected to one of it8 fixed leg.. 

1. Gain acceaa to the power aupply'a potentiometers by removing the top care 
of the Tandy 2000 and the top metal ahield of the power y~pply. 

2. with ALL of the cu8tomera expanaioo boarda installed, turn the unit on and 
measure the +5 and +12 volt auppliea and adjuat them if neceaaary. 

+5 volt range = 5.00 to 5.25 +12 volt range - 11.75 to 12.25 

+12 volts can be meaaured at J2 pin8 1 or 2 and adjusted by US. 
+5 volt8 can be meaaurod at J2 pin. 8 through 12 and adjuated by R10. . 
Ground in at J2 pin. 3 through 7. 

Orphans 28 
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TECHNICAL BULLETIN CtlPYRICHT 1986 
TANOY COMPUTER CNOUUCTI . 

: 
Turn tho uni: c f f  :nr r:=oq:e the pener s * ~  .ply PCB. 

Befaring to the figure below remove 1110 (t5 volt), obaerving the leg 
orientation. With an tiH meter seanure the reaiatance between Leg 1 and .,, 
Leg 2. This in tho fErat fixed reaiator value. Haaaure the reai8tance ' 

between Leg 3 and Leg 2. Thin in the aecood fixed reairtor value. 
' .I 
A a 

Install the firat fixed reriator between the holea on the power aupply PCB 
vacated by Leg 1 and Leg 2. Inatall the recond fixed reairtor between the .' 
hole. vacetad by Leg 3 and Leg 2. Thin egmplatea the replacement of the ,- 
+5 volt potentiometer. I 

Remove 111 (+I2 volt), obaerving the leg o:ieotation. The power aupply PC? 
ha. Leg 3 connected to Leg 1. r.r thin reaaoo only one fixed reairtor in ' . 
required. The value for thin fixed reaia:or cao be manured betweeo k g  1 - 
and Leg 2. 

- .  
Inatell the fixed reairtor between the holer om the power aupply PCB ..! 
vacated by Leg 1 and Leg 2. Thin completes tlra replacement of the +12 

v . ! '  volt potentiometer. :. 
Reinatall the power aupply PCB and check for proper voltala levela oo the 

' 
L .. . :I : +5 volt and +12 volt aectiona. 
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COPYRIGHT e 1986 '' TECHNICAL BULLETIN tCINPY 
TANOY COMPLlTtaR PRODUCTB 

COPYRIGHT 0 1987 

REVISION DATE : A p r i l  15, 1986 ," I I . 
BULLETIN NO8 . - , e n  ' 

PRODUCT : 26-5103/4 Tandy 2000 

! SUBASSEMBLY: W - 0 2 2 0  Keyboard 

I SUBASSEltBLY REVISION: A l l  Ravirionm 

February 18, 1987 

1 r : . . I  a REV IS  ION DATE : September 9 ,  1987 
. . % 3  . , , . t , .,.f. 

BULLETIN NO: - 2 0 0 0 0  

PRODUCT : 26-5127 E x t e r n a l  only Hard Drive C o n t r o l l e r  
' . .  . . .  

SUBASSEMBLY : AX-2605127 Exte rna l  hard d r i v e  c o n t r o l l e r  PCB 
AX-9575 I n t e r n a l / e x t e r n a l  hard d r i v e  c o n t r o l l e r  PCB 

I SUBASSEMBLY REVISION: A l l  

PURPOSE: S u b r t i t u t i o n  of  Tandy 2000 keyboard wi th  t h e  Tandy 1000 kayboard. 

PURPOSE: To d e s c r i b e  t h e  o r i g i n a l  and enhanced modi f ica t ionr  t o  the  hard 
d r i v e  c o n t r o l l e r  t o  al low an e x t e r n a l  secondary d r i v e  t o  be used a s  

DISCUSSION: d r i v e  C: 

Under c e r t a i n  c o n d i t i o n r  Nat iona l  P a r t r  may m u b r t i t u t e  the  Tandy 1000 keyboard 
(AM-0236) f o r  t h e  Tandy 2000 keyborrd (AXX-0220). The two keyboardr can 
a a r i l y  be i d e n t i f i e d  by t h e  INSERT and DELETE keyr. On t h e  Tandy 1000 t h e r e  
i r  a  "4" on t h e  IN8ERT key and a  I*-" on the  DELETE key. The Tandy 2000 
kayboard however doer not  have theme labmla. The fol lowing procedure o u t l i n e r  
the  r t a p r  requ i red  t o  uae t h e  new keyboard. 

1. Remove t h e  n ine  ( 9 )  kayboard came rcrewr and l i f t  o f f  t h e  t o p  c a r e .  

2, Before removing t h e  keyboard plug from t h e  haader ,  u k e  n o t e  of the wire 
c o l o r r  t o  each pin. 

Tandy 2000 Cabla 
P i n  W i r e c o l o r  
1 Black 
2 ----- 
3 Green 
4 Yellow 
5 Red 
6 S h i e l d  

On t h e  Tandy 2000 kayboard p i n  2 of the  6 p i n  connector i r  o o t  ured.' 

DISCUSSION: This  b u l l e t i n  o u t l i n e r  t h e  o r i g i n a l  and enhanced procedure f o r  
changing t h e  AX-9575 c o n t r o l l e r  boards f o r  use with one e x t e r n a l  secondary 
hard d r i v e .  For proper alignment of t h e  c o n t r o l l e r  board a  4MHZ square wave i s  
fed  i n t o  the  d a t a  input  of the  WD-119d t o  a d j u s t  the  DLYDATA s i g n a l  and t o  
perform t h e  prel iminary adjustment of t h e  DRUN s i g n a l .  The o r i g i n a l  
modi f ica t ion  does no t  a l low the  4HHZ s i g n a l  t o  be fed i n t o  t h e  W D l l Q 0  but uses  
t h e  DRD2* s i g n a l  from t h e  hard d r i v e  f o r  these  adjustment#.  Computers 
r e q u i r i n g  t h i s  modi f ica t ion  should be modified using t h e  enhsnced procedure. 
Computers i n  f o r  r e p a i r  with t h e  o r i g i n a l  modif icat ion rhould be converted t o  
t h e  enhanced modi f ica t ion ,  f o r  proper alignment of tha  Hard Drive Cont ro l le r .  

PROCEDURE : 

* .  - 

Enhanced Modif i c a t  ion  : 

3. Remove t h e  keyboard cable .  The keyboard c a b l e  headerr  of t h e  two ' 

keyboardr a r e  d i f f e r e n t ,  f o r  t h i r  re r ron  remove both keyboard h e r d e r r  and 
i n a t e l l  t h e  o ld  header on tha  new keyboard. 

4 .  Connect t h e  cab le  t o  t h e  new keyboard obmerving t h a  wire  o r i e n t a t i o n  am'! 
noted i n  r t a p  2. 

ON THE COMPONENT SIDE REFER TO PICURE 3: 

1. Cut t h e  t r a c e  going t o  U 1  pin 6 a t  pin 6. 

, ' .;. ' # :, .,!., -., ' 3.  Exchange t h e  *INSERT' and *DELETE1 key;~pm, reammemble t h e  keyboard and . 
' B check f o r  proper o p e t a t i o n  with ryrtem d i a g n o r t i c r .  . ., : ? I  ... :, ,, 

1 

ON THE SOLDER SIDE REFER TO FIGURE 4: 

2. Cut t h e  t r a c e  going t o  U 1  pin 11 a t  pin 11. ' 

3.  Jumper U 1  pin 6 t o  the  feedthrough t h a t  ured t o  go between U l  p in 
11 and J l  p in  26. ' 

4 .  Jumper U 1  pin 11 t o  t h e  feedthrough between p ins  1 and 2 of U 1 .  
5. Cut t h e  t r a c e  going from E 3  t o  t h e  feedthrough. 
6. Jumper t h e  feedthrough i n  s t e p  5 t o  U12 p in  2. 
7. Cut t h e  t r a c e  from U12 p i n  2 a t  t h e  feedthrough. ' 

8. Jumper t h e  feedthrough i n  s t e p  7 t o  ES s t a k i n g  pin.  
' 
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TANPV C0MPUT.R PROPUCT- 
COPYRIGHT 8 1987 

To al low t h e  e x t e r n a l  secondary t o  boot up aa d r i v e  C: i t  ous t  be jumpered 
f o r  d r i v e  2. The c o r r e c t  c a b l e s  f o r  t h i s  op t ion  a r e  c a t a l o g  1 26-5126. Theme 
a r e  keyed but i f . i n a t a l l e d  backward, permanent damage w i l l  occur  t o  t h e  
c o n t r o l l e r .  

The CPU boot ROH checkrumr MUST be 4600 and 4Ad0. The c o r r e c t  WS is  2.11.02 
MS-WS and must be used with t h e  above ROMS t o  work properly.  Align t h e  hard 
d r i v e  and c o n t r o l l e r  and r e f o r ~ t .  Run the a p p r o p r i a t e  d i a g n o s t i c  checka t o  
v e r i f y  t h a t  t h e  ryatem is  working. 

The modi f ica t ion  on page one i r  an enhanced v e r r i o n  of the  o r i g i n a l  . .I.. 
modif icat ion o u t l i n e d  below. Any u n i t r  i n  f o r  r e p a i r  with the  o r i g i n a l  
modif icat ion w i l l  need t o  be converted t o  t h e  enhanced modif icat ion.  

Or ig ina l  Modif icat ion:  

ON THE COMPONENT SIDE REFER TO FIGURE 1: 

1. Cut t h e  t r a c e  going t o  U12 pin 1 a t  t h e  feedthrough. 
2. Cut t h e  t r a c e  going t o  U 1  pin 6 a t  p in  6. 

ON THE SOLDER SIDE REFER TO FIGURE 2: 

3. Cut t h e  t r a c e  going t o  U 1  pin 11 a t  p in  11. 
4. Jumper U 1  pin 6 t o  t h e  feedthrough t h a t  used t o  go between U 1  pin 

11 and 31 p in  26. ~, 
5. Jumper U 1  pin 11 t o  t h e  feedthrough between pins 1 and 2 of U1 .  . . 
6. Cut t h e  t r a c e  from U12 pin 2 a t  t h e  feedthrough. 
7 .  Jumper U12 p in  1 t o  t h e  feedthrough jua t  c u t  away from U12 pin 2. 
8 .  Jumper U12 pin 2 t o  t h e  feedthrough connected t o  EZ. 

When changing t h e  modif icat ion from t h e  o r i g i n a l  v e r s i o n  t o  t h e  enhanced I.. 

ve r s ion  use t h e  conversion modi f ica t ion  procedure. 

Conversion Modif icat ion:  

ON ME SOLDER SIDE REFER TO FIGURE 2: 

1. Remove t h e  jumper from U12 pin 1 t o  t h e  feedthrough. 
7  of the  o r i g i n a l  procedure and drawing. 

' 

2. Remove t h e  jumper from U12 pin 2 t o  t h e  feedthrough. 
8  of t h e  o r i g i n a l  procedure and drawing. 

3. Jumper U12 pin 1 t o  t h e  E2 stclking p in .  Thin remakes 
i n  S t e p  1 of t h e  o r i g i n a l  procedure. Refer  t o  S tep  9 
drawing. 

4 .  Refer  t o  t h e  enhanced modif icat ion on Page % of 6 and 
5 , 6 ,  and 8. 

' I  

Refer  t o  S tep  

Refer  t o  S tep  
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TECHNICAL BULLETIN COPYRIGHT 0 1987 
TANDYCOMPUTERPROOUC~S 

DATE : November 19,  1987 

REVISION DATE: November 19 ,  1587 

BULLETIN NO: 2 0 0 0 8  

PRODUCT : randy 2800 26-5183 .. 
SUBASSEMBLY: AX-9452 k i n  Logic Board 

SUBASSEHBLY REVISION: ALL 

PURPOSE: To enable  p roper  Hodem o p e r a t i o n  w i t h  t h e  Tandy 2888. 

DISCUSSION: The UART i n  t h e  Tandy 2000 r e q u i r e s  t h a t  CTS be a r r e r t e d  before  
t ransmis r ion  w i l l  be allowed. The CTS l i n e  i n  t h e  Tandy 2088 has an 8.2K 
r e s i s t o r  a t t a c h e d  t o  -12V. Some modems w i l l  n o t  work w i t h  t h e  Tandy 2008 
because they e i t h e r  d o  no t  d r i v e  t h e  CIS l i n e ,  o r  they  do n o t  have r u f f i c i e n t  
c u r c e n t  d r i v e  t o  overcome t h e  8.2K r e s i s t o r .  A m o d i f i c a t i o n  t o  t h e  Tandy 2080 
n u i n  l o g i c  board removing t h e  8.2K pulldown r e s i s t o r  from t h e  CTS l i n e  t o  -12V 
and i n s t a l l i n g  an 8.2K pul lup  r e r i s t o r  from t h e  CTS l i n e  t a  +12V w i l l  i n s u r e  
t h e  CTS l i n e  i r  a r r e r t e d  when these  modems a r e  ured. 

PROCEDURE: 

1. On t h e  s o l d e r  r i d e  of  t h e  main l o g i c  board c u t  t h e  t r a c e  going from U6 
p i n  13 t o  RP2 p i n  4. 

2. S t i l l  on t h e  s o l d e r  r i d e  of  t h e  main l o g i c  board, s o l d e r  one lead  of a n  
8.211 ohm 1 / 4  w a t t  r e s i s t o r  t o  U6 p i n  13  and t h o  o t h e r  l e a d  t o  US p i n  14. 
Care should be taken  t o  t r i m  t h e  l e a d r  s o  t h e  r e s i r t o r  c a n  be n e a t l y  
d ressed  and t h e  l e a d s  a r e  not  s h o r t i n g  o u t  any t r a c e .  

3 .  T e s t  t h e  machine f o r  proper o p e r a t i o n  w i t h  a p p r o p r i a t a  d i a g n o r t i c s .  

, r o p r i e t a r y  ? n f o s r ~ t  io, T9 2 46d: 45 
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TECHNICAL BULLETIN CCPYRIGHT 0 1988 ^ TECHNICAL BULLETIN COPYRIGHT 0 1988 
TANDYCOMPUTERPRODUCTS TAr'DY COMPUTER PRODUCTS 

DATE : 

REVISION DATE: 

BULLETIN NO: 
- 

PRODUCT : 

SUBASSEMBLY: 

SUBASSEUBLY REVISION: 

January 11, 1988 

June 1. 1986 

26-516112 Tandy 

AX-9169 External 

L /  

; , 6. Run memory diagnostics to verify the machirle is working properly. 

The capacitor is a 150pF, 50 volt. 201 cerami~: disk type capacitor. It is 
available from National Parts under: 

' 7  

- Part# CatalogZ 

2000 External Memory Board CC-151KJBC 11 -9999C 
1 

Hemory PCB 

PURPOSE: To permit the use of Sunsung RAH chips and reduce Parity Errors 

DISCUSSION: 

The external memory boards in the Tandy 2000 have been found to have excessive 
noise for Samsung RAH chips to function properly. Symptoms of this problem 
include DATA PARITY ERRORS and FAULTY READ AND WRITE to the expansion RAU. 
This modification must be performed if any of the RAH chips are manufactured 
by Samsung. Other manufacturers RAH are not adversely affected by this 
modification. Table 1 shows the l c ~ o s  used by several ma~~ufacturers. 

Some of the noise is caused by Ull, ? multiple input OR gate that hae pins 1. 
2.  and 3 floating. Although not useu, these pins should be grounded. Another 
source of noise is that the rise t h e  of the RASB*. RASl*. CASL*. and CASH* 
signals are too fast for some M S .  The additional high frequency components 
of these signals will cause some RAUS to glitcl, and access the wrong data 
cell. Adding small bypass capacitors to these lines on the component side of 
the board will filter out the extra noise. 

PROCEDURE I 

Solder a 150 pF 50 volt 102 cap between pin 6 of RPl and ground. The 
nearest ground is on ClB nearest to R?l pin 7. This is the RASl* cignal. 

Solder a 150 pF 50 volt 101 cap between pin 4 of RP1 and ground. The 
nearest ground is on C18 nearest to RP1 pin 7. This is the CASL* signal. 

Solder a 150 pF 50 volt 101 cap between pin 3 6f RP1 and ground. the 
nearest ground ia on C1Z nearest to U13 pin 5.. This is the PAS@* signal. 

Solder a 150 pF 50 volt 101 cap betw?en pin 2 of RP1 and ground. The 
nearest ground is on C18 nearest to U13 pin 5. This is the CASH* signal. 

Check for a trace from U11 pin 1 to U11 pins 1. 2. and 3. If not 
installed, solder a jumper from U11 pin 4 to U11 pins 1. 2, and 3. 

Logos for selected RAH manufactures. 

I-----------------------------------------------------------l 
I A Hitsubithi Electronic# America I 
I 0 Hitsubishi Electronics America1 
l--------------,------------------~------------------------l 
I 8 Hotorolia. Inc. I 
I ; 0 Hotoryla. Inc. I 
I----------------------------------------------------------l 
I NEC Electronics. Inc. * I  

NEC I e NEC Electronics. Inc. I 
I---------------------------------A------------------------l 

I .  OK1 ~emfconductor. Inc. I 
I I,"& 0 OK1 Semiconductor, Inc. I 
1--------------------,--------------------------------------1 
I A Panasonic (Hatsushita) I 
I MATSL~IWA 0 Hatsuihita Elactrmics. Inc. I 

Table . 
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