TECHNICAL BULLEZTIN INDEX
Sorted by Bulletin Rumber

. ¥ =ReViSED
No. Catalog Description Or\Dmal orRev, Date

2000:001  26-5140 When firet powered up video is not synchronized. i o{/m 88
2000:002 26-5103 Improper pover lead dress may cause AC noise. 12/08/83
2000:003  26-5103 Installation of the expaneion RAM bank. 12/16/83
All the 2000 MOdS YOU Wanted 2000:004 26-5103 Modification to cure video jitter. 12/19/83
. — 2000:005 26-5!103 Hemory parity errors caused by US9. 02/27/84
—_— But Wel‘e Afrald to ASk For 2000:006 26-5111 Complete or partial blank video display. *OIIMIBI»
2000:007 26-5140 Modification to Rev. PP2 Hires Graphics bonrd. 01/16/86
2000:008 26-5141 Installation of the c¢lor chip set. 01/18/84
2000:009 26-5140 Indentify proper PAL for Hires operation. & 07/\2/08
2000:010 26-5103 Both floppy drive activity LED'e light. 31/24/84
2000:011  26-5103 Shorting power supply pulling system down. 03/16/84
2000:012 26-5104 Component changss on hard drive controller board. 04/12/84
2000:003  26-510) Assure proper operation of Memory Parity Interupt. 05/10/84
The 2000 is great, but it's not perfect. Aimest as soon as it hit the stores, §8{,’838{’; §ZI§}§§ :: ::::::: :{::::'O:f‘:::::.:1::6:0::-‘", bosrd. *%L”:/;;
:::gly b;gan tl’eamlng about bugs in it. These bugs made it stop in the 2000:016 26-5103 Ensura proper seating of all expansion PCB's. :Ob 24/85
e of a job, do whacky things, lose its memory, send gibberish to the 2000:017 26~5104 Random problems with nternal hard drive. #*09/11/84
screen, stutter, mumble and generally lose its pants. 2000:018  26-5103 Poseible switch wire damage. 04/13/84
2000:019 26-5103 Possible wmisalignwent: of CPU chip in socket. 07/11/84

So Tandy wrote these 46 modifications — “mods™ — for Its secret 2000:020 26-5103 Parity modification for units with date code AA. ¥10/10/85
basement and back-room repair shops, workrooms so secret that the 2000:021 26-5103 Randow dots sppearing.on color monitor screen. *M;MIBS
Tandy salesmen up front would deny thelr existe - n 2000:022  26-5103 Installsticn of hard drive upgrade kit, 08/14/84
the shop.” the salgsman woutd say, yThen }f: woglcdc C|L?n§ﬁydhll§;‘;:)$ 202030:3 2:-5102 To hu:l:enc 'E;b:lé" ofdp:\u:ilup;l{ un:l:e.r load. 08‘:1;8:

2000 against his $89 suit while you were getting in your car, and slink 2000:024 1’-510 Intermittent 'Bad Cowtiand Resding Drive ervor. 410/10/8
back to th y . 2000:025 2°-5140 Eliminate random memary errors on graphice board. 10/16/84
o erepa‘menSdungcon 2000:026 26-5161 Memory timing snd reffesh problems on ext. RAM PCB §06/28/85

- 2000:027 26-5103 Test points for new iliteubishi floppy drive, 11/21/84
The mods were supposed to be done free on every machine — after all, it —2000:028 26-5104 Instsllation of seconiary hard drive. 01/29/85
was crippled without them. But nobody liked the 2000 for being such a 2000:029 26514y "Refle:tion" of video column zero on right side. 04/24/85
promising loser, and soon the repair boys were charging $70 for tne 2000:030 26-5103 Insure proper connectijon of wother brd to sain PCB 05/22/85
mods, instead of asking Tandy for the rebate of about $50. And Tandy 2000:031  26-5104 To remove a possible interrupt conflict on the bus #02/03/86
wasn't very sweet to the repairmen who asked. 2000:032 26-5103 Correct polarity of Externsl Mewory Parity Int. 11/15/85
2000:033 26-5161 To prevent a false mewory cycle. * u;:s;:z

2000:034 76-5161 To correct parity latch timing. 02/10

These mods are supposed to be secret, but in fairness they must not be. 2000:035 26-5164 Mods to .nz- :..Z or uore sDLC (serial) boards. * 11/26/85
It would be ltke locking up the life preservers on a sinking ship. 2000:036  26-5161 Eliminate a timing problem with BUSARDY* signal.  12/05/85
2000:037 26-5164 To eliminste data ervors on the Serial (SDLC) brd. 12/06/85

2006:038« 26-5143 8087 Nuweric Coprocessor upgrade procedures. 01-06-86

2000:039  26-5103 Identifyicg faulty 80186 CPU chips. % 03/12/86

Tandy 2000 Orphans 2000:040 26-~5104 False trigger could cause garbage written to HD. 12/30/85

2000:041 26~5104 To improve stability of VCO. 01/22/86
—2000:042 26-5103 Eliminate random reboot becsuse of power supply. 05/2‘ /86

2000 :043  26~5103/4 Substitution of Tawdy 2005 u\,sm with Tandy (004 bj(‘w! 04 u;/a;;

2000 :044 26-51217 Or\ At MG‘\M Sf) allouhv(:busu drue C: /09/87

2000: 045 26-5103 Eua\k :wp‘ \/ /87

2000: 046  %-S161/2 Perm !'M-Jd’s ) reduce arityerrors  n 0G/0V/b8
Orphans 1




TECHNICAL BULLETIN COPYRIGHT © 1988

TANDY COMPUTER PRODUCTS

DATE: December 8, 1913
REVISION DATE: April 18, 1988 '
BULLETIN NO: 300 11~
PRODUCT: 26-514¢ High Resolution Graphics PCB
SUBASSEMBLY: AX-945¢0 Graphics PCB

SUBASSEMBLY REVISION: Rev. PP2

TECHNICAL SULLETIN COPYRIGHT ©1983 TB 2¢¢d¢:2

PURPOSE: When first powered up, video is not synchronized.
© intermittent.

Problem may be

TRS-80°

DATE: December 8, 1983

REVISION DATE: Decenber 8, 1981

- 20@0(22)

BULLETIN NO.:

DISCUSSION:

It is possible for the signals on the High Resolution Graphics board to not be
properly synchronized after RESET. The following modificatjon will prevent
this problem.

Revision blank boards (DWG# 17¢@261) already have this modification done.
PROCEDURE :

Make the following cuts: 1

1) Cut the trace running between U64 pin 1 and U64 pin 2 on the solder side
of the board.

2) On the component side of the hoard, cut the trace from U64 pin 3 to the
feedthrough. Cut the trace at the feedthrough.

3) On the ccrponent side of the hosrd, cut the trace from U64 pin 4 to the
feedthrough. This feedthrough can be found just above end to the right
of the cut made in step 2 above. The trace leaving the feedthrough runs
under U64. Cut the trice at the feedthrough.

Make the following jumpers:
1) Jumper U63 pin 1 to U64 pin 3.
2) Jumper U64 pin 2 to U4 pin 4.

3) Jumper U64 pin 1 to the feedthrcugh cut loose from U64 pin 4 in step 3

above,
Orphans 2
Proprietary Information TB 200011
Tandy® Corporation PAGE L OF 1

PRODUCT: 26-5193/94 Model 2004 computer

SUBASSEMBLY: Pover supply and wiring harness

PURPOSE: Improper lead dress may caused AC hum to appear in the DC power
lines. This can cause intermittent disk I/O errors or other problems.
DISCUSSION: :

If the AC and DC wiring harnesses inside the powver supply cage are not
properly dressed (arranged) AC hum can be induced into the DC wiring
harness. Fluctuations in the DC power lines can cause all manner of
problems and many of them may be intermittent.

The AC and DC wiring.harneaa must be kept separated as far as is
practically possible.

PROCEDURE:

***********V**i******ﬁ*'ﬁ*i'ﬁi****t***i*ii***ﬁﬁ*iﬁ***iﬁ*kﬁ**ﬁ*itﬁi*ﬁ**ﬁ*****
A% | IWARNING!! 1IWARNING!! IIWARNINGI! 1IWARNING!! IIWARNINGII  #w
AAANANRARARARNRRRRNAARNRANRARRARRRARNANRRRARARERARANN AR AR AR N AN N ihd
L4 i
A%  ALWAYS UNPLUG THE AC CORD FROM BOTH THE UNIT AND THE WALL BEFORE #%
**  ATTEMPTING REPAIKS. NEVER ATTEMPT POWER SUPPLY REPAIRS WITH THE **
*x AC LINE CONNECTED. o
Wk s r
NANNRARIRERNAAARRRARNRARRARRNRRRRRRRRARRARANRARARAARERRA AN AARA R AR A A kR

The AC and DC haruesses can be identified by color as well as location.

The AC lines are BLUE and BPOWN. These lines can be found running from

the AC receptacle to the power ewitch, and to other coanectors which way
need 120 volts AC jower.

The DC lines are colored RED, ORANCE, BLACK, and WHITE. They an be found

_running from a connector on the front of the power supply to the main

logic PCB, the disk drives, and the expansion board bus PCB.

Radie Thaek

T8 200¢:2
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TECHNICAL BULLETIN

COPYRIGHT ©1983 TB 2009:2

TECHNICAL BULLETIN COPYRIGHT ©1983 TB 20¢9:3

— TRS-80°

The AC harness (BLUE and BROWN) should
to the power supply PCB.

dowm as close as possible to the power supply PCB.

There are four wires cbning out of the
two RED and two BLACK.

front of tae main
One of the RED wires goes to the

-

be dressed as closely as possible
Use a pencil or dowel rod. to push the AC harness

trans former --

LEFT (as viewed

from the rear) of the large heatsink, the other RED wire goes to the
the PCB as well.

RIGHT.

The LEFT hand RED wire should be dressed against

Push it down against the AC wiring harneas.

The DC wiring harness is routed over the transformer and
U-shaped cutout in the metal frame.

through the

Add a self-sticking wire-tie mount

(Radio Shack catalog number 278-441) to the inside (power supply side) of

the metal frame approximately 1 inch forward of the U-shaped cutout,
" a wire~tie to tie the DC cable harnesses to this wire tie mount.

Use

02
05
0

Correct bad lead dress Wire Ties
Correct memory parity CA-1230
PAL on Hires goard MXP-0023
Both drive LED’s come on none
Correct short in PSU none

HD Controller missing parts

Parts prices for most mods (could be dealer net or retail):

470 ohn resistor .
2 220 EF Capacitors @ .43 ea

(o2 ol
RO
Woy -l

35

TRS-80°

DATE: December 16, 1923

REVISICU DATE: December 16, 1983

iﬂodzz) ,

Model 20¢¢ 26-51¢3

BULLETIN NJ.:
PROCUCT:

SUBASSEMBLY: 128K RAM Expansion 26-516@

PURPOSE: To explain the installation of the expansion RAM bank

DISCUSSION: This is a very straightforvard upgrade, no cuts or
jumpers are required.

Step 1: Gain access to the main logic board by removing the six pan
screws (four hex head, two small phillips) and swing the board out. You
will now see the main ram board on nylon standoffs, with a large red
header plug which is plugged to a header on the logic board.

Step 2: The expansion ram board plugy into the main ram at the black plug
on the end of the board. Be sure to use the standoffs provided with the
expansion ram board to hold it in place similarly to the main rams.

Step 3: Reassemble the unit and power it up. You should see 256K at the
top ,of the screen. Boot up the diagnestics disk and run the memory verify
test, starting at bank @, for 2 banks. Select the short test and rum for
at leaat 5 passes.

: . Orphans 3
Radio Shaek

PAGE 2 OF 2

9
10
11
12
13 Correct memory paritX interr N-0216EEC .35
14 Correct memory data latchupt none
15 Correct fuse failure AHF-1303 .38
16 Screws for expansion boards AHD-2971 .35 ea.
18 Prevent wiring shorts on PSU AHC-3100 .35
20 PAL chip for main PCB MXP-0022 5.26
21 Eliminate random dots MXP-0024 , 5.14
23 Increase PSU stability 2 .047 mF Capacitors @ .43 ea
24 Correct HD Controller none
25 Correct Random Memory errors none
26 Memory timing and refresh  MX-6576 4.96
29 Correct Video column 0 MX-2118 2.00
30 Card cage clips AHW-2605103 2.26
31 Correct interrupt conflict none
32 Correct memory interrupt none
33 Prevent false memory cycle none
34 Correct parity latch timing MXP-0121 4.46
35 Correct SDLC goard none
36 ARDY timing, SDLC board MXP-0026 4.19
37 data timing, SDLC board MXP-0067 4.19
MXP-0012 11.33
39 Ensure correct REV processorMX-5993 _ .00
40 Correct false triggering 470 ohm resistor .33
41 Improve VCO Cc-0017 1.28
42 Eliminate Random Reboot 3 resistors @ .35 ea.
W
Radio Shaek
™ 2000:2

TB 20¢4:)3
PAGE 1 OF 1




TECHNICAL BULLE.LXN

COPYRIGAT ©1933 T3 2000:4

UrCiNICAL BULLETIN

TRS-80 °

TRS-30°

DATE: 7 eober 19, {583 :
REVISION ©27@e e ombher 19 1057
. N
BULLETTN %0.: LR
N’
PRODUCT: Hadal 2000 26-5103

SUBASSEMBLY: 26~5140 Hi-Res Graphics Board witi 28-5141 Color Chipe

COPYRIGHT ©1984 8 2000:5

QATE; December 19, 1983
REVISICY DHaTE: Vebruary 27, 1984
SULLETIN NO.: _ ZM@

PRODUCT: Model 2008 26-51¢3,

SUBASSEMBLY: Hain logic board AX~9452

PURPOSE: Modification to cure video jitter or complete unlocking on color
monitor which cannot be adjusted cut by @ PLL alignment.

DISCUSSION: This modification is MANDATORY to all Hi-Res Graphics

boards for the Model 2¢@¢@. It will eliminate problems encountered with the
Hi-Res Loard not waanting to lock in on the PLL alignment (C64 on the wmain
logic board).

PROCEDURE: Find Ul9 on the Hi-~Res board and cut pine 5 & 6 from the
board. Tie these to pin 7 using wire wrap wire,

Orphans 4

PURPOSE: Memory parity errors caused by US59.

DISCUSSION: Some problems have been encountered with memory parity
errocrs on the Model 20@@#. These errors can occur immediately upon boot-up
or after a period of time. These problems have been attributed to
defective delay lines at U59. These delay lines were manufactured by
Valor, and have two different factory codes printed on them., The ones
marked Hong Kong and have a date code greater than or equal to 8339 are
ok. The delay lines marked Mexico and have a date code 'greater than or

equal to 8345 are ok. They are also marked with numbers designating their

delay time. The ones marked 5125 (125ns) are installed as a straight
replacement. The delay lines warked 5158 (15@ns) need to be modified to
work properly.

PROCEDURE :

Check the date code on the US9 delay line, if it falls below the above
specified date codes then order a replacement. If the time delay number is
5125 then replace with an MX-6029 order under stock number 26-5163.

Another delay line available is cod:d with & 515§ time delay number. This
means it is a 150ns delay line, and can be modified to work in this
machine, This delay line can be ordered under AMX~5756, stock number
26-5193. s

Cut the trace at pin 6 of U59 on the foil side, and run a jumper from the
feed through at the other end of this trace, to pin 1§ of U59. This will
tap the 15@ns delay line at the proper point. This alternate delay line
should be used only in the event that the MX-6829 is not available.

After replacing the delay line run memory diagnostics to verify proper
operation.

Radio fhaek

TB 2094:4
PAGE 1 OF 1

Radio fhaek

TB 2¢¢d:5S
PACE 1 OF 1




i
TECHNICAL BULLETIN COPYRIGHT © 1986 TB 2000:7
i

TECHNICAL BULLETIN TRS-80 ® COPYRIGHT ©1984 TB 2000:6 TRS-80 ®
DATE: January 16, 1984 "
DATE: January 18, 1984
REVISION DATE: January 16, 1986
REVISION DATE: January 18, 1984
, . : BULLETIN NO.: - 2ooqi:)
BULLETIN NO.: _ 200 - .
. PRODUCT: Hires Graphics Board 26-5140/5141
PRODUCT: 26-5111 Monochrome Monitor
26-5112 Color Monitor SUBASSEMBLY: AX-9450 Hires Craphics Board
SUBASSEMBLY: N/A

PURPOSE: Modifications to REV PP2 version of the Hires Graphics PCB.

PURPOSE: Possible cause of complete or partial blanking of display. *

DISCUSSION: The following is a list of modifications to REV PP2 version of the
Hires Graphics Board. These modifications should have slready been done to all
boards you receive. This list is intended as a reference in case you
encounter a loose or broken jumper wire on one of these boards.

DISCUSSION/PROCEDURE :

The Model 2000 has the ability to change intensity levels of the

characters going to the monitor. This feature allows you to highlight Rev PP2
different areas of the display. CUTS :
If the display should appear to go completely blank at times, or if just u7 Pin 3 (component side near feedthrough) .
parts of it should blank while running diagnostics or other application U29 Pin 8 (foil side between Pin 8 and feedthrough)
programs, first check the brightness and contrast controls on the monitor. U4 Pin 1 (component side between Pins 1 & 2)
If these controls are e little low and the program displays low intensity U64 Pin 3 (near feedthrough)
characters you may not be able to see those characters even though A Pin 4 (to the right of cut at U64 Pin 3)
everthing is functioning properly. U37 Pin 2 (between pin and feedthrough)

U34 Pin 2 (between pin and feedthrough)

Pull pins 5 & 6 of Ul9 out of PCB

JUMPERS :

utlo Pin 15 -= U27 Pin 14
RP2 Pin 4 -- U034 Pin 7
us Pin 17 -- U25 Pin 7
U559 Pin 14 -~ U43 Pin 3
s US9 Pin 12 -~ U43 Pin &
us Pin 2 =~ U21 Pin 17 == U43 Pin i1
uy Pin 3 --U23 Pin 13
UsS Pin 2 -- U56 Pin 2
N us4 Pin 19 -- US4 Pin 1 ) ' -
Ui4 Pin 6 =~- Ul8 Pin 2
U44 Pin 18 -~ U23 Pin 4 or U6 Pin 3
u4s4 Pin 17 -~ U23 Pin 8 or U7 Pin 17
U44 Pin 12 -- U23 Pin 7 or U6 Pin 17
Ués Pin 2 -- U64 Pin &
U64 Pin 3 --U63 Pinl
U34 Pin 2 -~ Ul4 Pin il

pg}

. ' . Orphans 5
Radio fhaek - Radio jhaek
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TECHNICAL BULLETIN COPYRIGHT © 1986 TB 2000:7 TECNICAL BULLETIN - COPYRIGHT ©1984 TB 2000:8

TRS-80° TRS-80° -
ul19 Pin 7 -~ Ul9 Pin 6 -~ Ul9 Pin 5 . PR DATE: January 18. 1984
Feedthrough at U29 Pin 8 -- U29 Pin 7 )
Feedthrough at U64 Pin & -~ U64 Pin 1 . < +.s ..* yu  LREVISION DATE: January 18, 1984
Feedthrough at U37 Pin 2 -- Feedthrough at U34 Pin 2
‘ y ] o * v BULLETIN NO.: m
PROCEDURE: Check all boards for broken or incorrect modifications if you are - )
having problems with one. <y PRODUCT: Color Hires Upgrade 26-5141
T .i'»  SUBASSEMBLY: Monochrome Hires Board 26-514¢
e QPR PURPOSE: To outline the installation of the color chip set.
©+ 4t -wn,  DISCUSSION: This upgrade consists of pluggable chips and one cut to
i . i the PCB, :
st e
. PROCEDURE: Install the TMS 4416-158 RAM chips at U2 through U9.
' Inatall the 74F245 chipe at U4@,4)1,43, and 44,
S Install the 25LS22 chips at U2§,22,24, and 38,

Cut Etch~Link 1 near RP-5.

;' Run the Hires diagnostics to insure proper operation as & hires color

R board. J
o e
vty
' B ER RN
:‘.”5
. ol
.d
0, ‘
RN
2
L
'
N -~
ol
Orphans 6 . . ‘ '
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TECHNICAL BULLETIN COPYRIGHT © 1988

TECHNICAL BULLETIN COPYRIGHT ©1984 TB 28¢¢: 1

TANDY COMPUTER PRODUCTS

DATE: January 18, 1984

REVISION DATE: July 12, 1988

- 2004(}9)

26-5149/5141 Hires Graphics Board

BULLETIN NO:
PRODUCT:
SUBASSEMBLY: AX-9450

SUBASSEMBLY REVISION: All

PURPOSE: To help identify proper PAL to use for both monochrome and color
_hires operation.

DISCUSSION: Some hires graphics boards have a PAL installed at US55 which can
present problems with monochrome graphics. The incorrect PAL's” have a sticker
on them marked 55 or 55M. The correct PAL is marked 55C or 55549F. This PAL
will work as either a monochrome or color hires.

PROCEDURE: Inspect board for proper PAL. If it is incorrect, order a
replacement under part number MXP-$@23, Stock number 26-5141.

Proprietary Information
Tandy® Corporation

TB 20¢00:9
PAGE 1 OF 1

TRS-80 °

DATE: January 24, 1984

REVISION DATE: January 24, 1984

BULLETIN NO.: 2% :

PRODUCT: Model 200¢ 26-51¢3/4
SUBASSEMBLY: Mitsubishi Drives AXX-5¢43
PURPOSE: Both drive activity lights run with Rev. A main logic PCB.

DISCUSSION: Due to the decoding ciccuitry on the Rev. A main logic

board e cut must be made on the drive logic boards in the Mitsubishi
drives to prevent both activity lights from lighting simultaneously.

The DI jumper is located in the upper right hand corner of the drive logic
board next to the main plug. Ite eract position is between the drive
select jumpers and P7 staking pins. The in-use and drive select signals
are nanded together which cause bothy lights to illuminate at the same
time. Cutting this jumper disables the in-use input to the drive (P1-4).
This will cause the LED to illuminate only when the drive is selected.

PROCEDURE: Cut the DI jumper on both drive logic boards. This will

cause the activity light to be illuminated by the drive select signal.

o Orphans 7
Rad:» fhaek

TB 2¢/99:19
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TECHNICAL BU N COPYRIGHT ©1984 T : TECHNICAL BULLETIN COPYRIGHT ©1984 TB 11
C LLETI TRS-BD ® 4 B 2¢0¢d:11 TRS'BD [ 9 20990:12

DATE: March 16, 1984 . DATE: April 12, 1984

REVISION DATE: March 16, 1984 REVISION DATE: April 12, 1984

BULLETIN NO.: -~ 2¢¢ BULLETIN NO.: _ Zﬂﬂ

PRODUCT : 26-519¢3/4 Model 2008 PRODUCT: 26-51P3/4 Model 20P@ with Hard Drive




TECHNICAL BULLETIN

SUBASSEMBLY:

TRS-80 °

COPYRIGHT ©1984 TB 2¢#@:1)

TECHNICAL BULLETIN

DATE : May 14, 1984

REVISION DATE: May 19, 1984
A~

BULLETIN NO.:. 2009(: 13

PRODUCT : 26-5103/4 Model 20¢4d

AX-9452 Main PCB

PURPOSE: To assure proper operation of Memory Parity Interupt line.

DISCUSSION:

The Memory Parity Interupt signal (MEMINTO@) is genersted by UB7 on the
wain PCB. This chip is a 74L538 NAND gate which is an open collector

device. It is required to pull-up the outputs of this device for proper
operation.

PROCEDURE :

Add a 2.2k 1/4 wvatt resistor from U87 pin 11 to U87 pin 14,

A 2.2k resistor is available from National Parts under part number
N-p216EEC and cstalog 26-9999R.

Radio fhaex

1F£2£5-£3(J ® COPYRIGHT ©1985 TB 2¢dd:14

DATE : May 10, 1984
REVISION DATE: January 3¢, 1985

1

BULLETIN KO.: ~ _ 200d:14 '
PRODUCT :. 26-5161 External 256K Expansion board.
SUBASSEMBLY : N/A

PURPOSE: To correct timing of memory data latch.

DISCUSSION:

To assure compatability between the External Memory Expansion boards and

" the Main PCB, timing of the data between the two boards must be correct.

To accomplish this the data latch enable (LE) for the 74F373's on the

Memory Expansion board must be driven from the signal STROBE* instead of
CASP*, '

** Compliance With This Bulletin Is Manditory **

PROCEDURE:

On the trace side of the board add a jumper wire from U46 pin 12 to U3l
pin 16,

On the component side cut pin 12 of U46 away from the chip.

T8 2¢00:13
PAGE 1 OF 1
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TECHNICAL BULLETIN

DATE:

REVISION DATE:

BULLETIN NO:

PRODUCT:

SUBASSEMBLY:

SUBASSEMBLY REVISION:

COPYRIGHT © 1988

I [
' nu:dek NATION \L TECHNICAL SUPPORTY 0220 817-390-381

TANDY COMPUTER PRODUCTS

May 29, 1984

Aprllrll. 1988
}000(25)

26-5103/5194 Tandy 2009
NIA

N/A

PURPOSE: To correct blowing of power line fuse.

DISCUSSION:

During power-up of the Model 20@¢@ there is a current surge which exceeds the &
amp rating of the power line fuse causing it to blow.
very short and normal operation falls below the 4 amp rating, replacement of

the *normal® blow fuse with a *slow® blow fuse is required.

PROCEDURE

The specified replacement is a &4 Amp 125v SLO-BLO fuse.
a8 &4 amp 25¢v SLO-BLO fuse that is an acceptable substitute.

unders

Part Number: HF-$211 Catalog Number: 26-51@4

Orphans 10

Since this surge 1s

National Parts carries
It may be found

Proprietary Information

Tandy® Corporation

TB 2000:15
PAGE 1 OF 1

Tandy Corporation 400 ATRIUM~—~ONE TANDY CENTER, FORT WORTH, TEXAS 7610.
Date: August 2, 1984
To: All Computer Service Persoanel
From: Ken Brookner, Technical Support
Subject: Technical Bulletin 200¢:16 is Incorrect
File: 2094d:16

[}
H

Technical Bulletin 200¢:16, revision date Hiy 21, 1984, is incorrect. Please
discard Techuical Bulletin 2¥Y@#:16 and insert this mewo in'it'l place. A new
Technical Bulletin 2000:16 will be issued st & later dnte::7

!

7 |

It was --see
“ka FE?géD.

The biggest name in litls compuiers®




TECHNICAL BULLETIN COPYRIGHT 1985 TB 2000:16

TRS-80°

TECHNICAL BULLETIN o COPYRIGHT ©1984 TB 20¢6:17

PROCEDURE:

DATE: April 24, 1985 !

TApril 24, 1985

zooo{i}>

REVISION DATE:

BULLETIN NO.:

PRODUCT: 26-5103/4 Tandy 2000

SUBASSEMBLY: All expansion boards’

PURPOSE: Ensure proper seating of all Tandy 2000 expansion PCB's.
DISCUSSION: The plastic nylatch plungers used to secure Tandy 2000

expansion boards to the card cage may coatribute to intermittent
problems. Expansion boards sometimes unseat themselves causing
intermittent operation of the computer. Replacing these nylatch plungers
with machine screws does a better job of seating, grounding and securing
expansion boards to the card cage. ’

*% Compliance With This Bulletin Is Mandatory #*%

Replace ALL nylatch plungers securing expansion
boards to the Tandy 2000 card cage with machine screws. These screws are
available through National Parts under: -

Catalog Number 26-5104, Part Number AHD-2974

DATE:

TRS-80

May 31, 1984

REVISION DATE: September 11, 1984

- zm@ ;

26-5184 Model 2000

BULLETIN NO.:

PROCEDURE:

PRODUCT:
SUBASSEMBLY: Hard Drive Controller AX-9451
PURPOSE: Random problems with acceps of, or formatting of the internal
hard drive.
kdkhdk  THIS TECHNICAL BULLETIN IS MANDITORY wiid
DISCUSSION: '

Some Model 200@ computers with the buiit in hard drive will be slow to
boot up, or will lock out random tracks during format. This has at times
been found to be caused by faulty connection of the grounding tab on the
controller board. If you are having random problems with a hard drive,
this is one of the first things to check and modify as outlined below.

t
1

Remove the plastic snap retaining plug on either side of the Controler
board and replace with sheet metal scriws. The screws will give the
required grounding for the board. t

Order the Screw from National Parts with the following information:

Screw Sheet Metal Part # AHD-2974 Cat.# 26-5194 g

Orphans 11
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IC ULLETIN ® COPYRIGHT © :
TECHNICAL BUL TRS-80 1G 1984 TB 2000: 1¢

DATE:
REVISION DATE:
BULLETIN NO.:
PRODUCT :

SUBASSEMBLY:

June 13, 1984

June 13, 1984
2064II>

26-5103/4 Model 2000

ATA-1054 Power supply

PURPOSE: Prevent power and reset switch wiring from being damaged.

DISCUSSION/PROCEDURE :

Due to the close fit of the power and reset switch wiring harness to the
large heat sink on the power supply, it is possible the heat sink could
rub against the wires causing a short. To prevent this, an insulating
edge protector should be installed on the right side of the heat sink.

The edge protector is available from National Parts under part number

AHC~3100 and catalog 26-5103.

Orphans 12
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 2 :

DATE :

REQISION DATE :
BULLETIN NO.:
PRODUCT :

SUBASSEMBLY:

July 11, 1984

July 11, 1984

(D)

26-51¢3/4 Model 2006

AX-9452 Main Logic Board

PURPOSE: Possible misalignment of CPU chip in socket.

DISCUSSION:

The 8@¢186 CPU chip used in the Model 20§ is packaged in a 68 pin ceramic
leadless chip carrier., This type of package reduces the size of the
overall IC, however it also decreases the space between each IC pin. When
replacing the CPU chip in its socket, care must be takean to properly seat

and align the IC.

Failure to do so could cause several pins to short

resulting in intermittent operation to complete failure of the computer.

PROCEDURE :

The CPU chip can be removed from the socket by carefully pushing out on
two corners of the metal hold down strap. This should cause the metal
strap to snap out from under the plastic socket and pop off.

When replacing the CPU chip place the IC in the socket such that the index
corner of the IC package aligns with the index ‘corner of the socket. Hook
two corners of the hold down setrap on the edges of the socket. Then with
a finger placed through the middle of the strap press ca the IC while you
snap on the other two corners. Pressing on the CPU chip in this manner
will help avoid the IC from becoming misaligned with the shock of snapping

on the strap.

¢
7
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PROCEDURE:

TECHNICAL BULLETIN COPYRIGHT © 1985 TB 2000:20

TRS-80°

TECHNICAL BULLETIN COPYRIGHT © 1985 TB 2000:21

TRS-80°

DATE : July 26, 1984

REVISION DATE: October 10, 1985 i

200(::@

BULLETIN NO.:

PRODUCT : 26-5103 Tandy 2000

SUBASSEMBLY : AX-9452 Main PCB

PURPOSE: Parity wodification for units with date code AA.
DISCUSSION:

Early production units had a PAL chip (U95) which did not properly handle
memory parity.
the serial number. Any Tandy 2000 with this date code must have U95 replaced
vith the latest IFL. The new IFL will have a paper sticker labeled 95671A.
The first two digits ,'95', indicate the location number (U95) and the last
four digits ,'67!A', indicate the IFL's program checksum.

Replace U95. U95 is available from National Parts under part number MX-6009
and catalog number 26-5103.

Radio fhaek

These units can be identified by the date code AA stamped near

DATE: July 19, 1984

-April 24, 1985

REVISION DATE:

BULLETIN NO.:

PRODUCT : 26-5103/4 Tandy 2000
SUBASSEMBLY : AX-9450 Hires Board (Rev. PP2, Blank)
PURPOSE: To eliminate random dots intermittently appearing on the color

monitor screen when in Hires mode.

DISCUSSION: There is a timing protlem on the Hires graphice board
which will cause random dots to appear on the color monitor screen
intermittently when in the Hires mode. This problem will will also cause
a burst of random errors while running the Hires memory disgnostic after
an extended pariod of time (Normally 1/2 to 2 hours).

PROCEDURE : Check Pal U69 on all Hires boards for a dot label om it
marked 'N' or a paper sticker marked '697C6F'. If not so marked replace it
with New Pal MX-6023 under catalog number 26-5103 from National Parts.
Then perform the following modification. i

1. Cut pins 1 and 15 of U34, U35, U36 and U37 at the chip and bend them
up svay from the board. :

2. Jumper all of the above pins to the new Pal U69 pin l4.
3. Run a jumper from U69 pin 11 to, UI9 pin 11.
b. After this is done, run Hires dingno-tic. for proper ;perntion.

Orphans 13
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 200¢:22

TRS-80°

TECHNICAL BULLETIN COPYRIGHT ©1984 TB 2¢8¢:22

TRS-80 °

DATE: August 14, 1984

REVISION DATE: August 14, 1984

BULLETIN NO.: 2¢¢

PRODUCT: Hodel 2000, 26-5193

SUBASSEMBLY: Hard Disk Upgrade Kit o
PURPOSE: Detail installation of hard disk in Model 20¢d.

DISCUSSION: 1Instal) hard drive upgrade kit as outlined below.

PROCEDURE: Remove top cover from computer. Remove access pla.e on

top of main power supply. Install hard drive power supply as follows:

(1) Hook extra AC connector (blue-brown) from main supply AC harness to
connector next to fuse on hard drive supply.

(2) Use one of the green ground wireas supplied to run from spade lug on
hard drive supply to grounding bolt on the inboard side of main supply
case.

(3) Connect Red plugs on DC harness supplied with kit to J5 & 6 on hard
drive supply. Mount supply component side down in the hole where the
access cover used to be. Be sure to correctly place grommet on DC harness
through slot in hard drive supply to avoid chafing.

Using hardware supplied, mount single plug and connector cables at the top
slot in the card cage. The standoffs mounted to the right of the
wmotherboard are what this plug wounts to. Route cables through the
opening directly below where plug mounts.

Orphans 14

B

Mount hard drive bubble by latching the forward wounting tangs under the
plastic tabs moulded into the bottom case of the computer. Be careful it
is a TICHT fit. Use other ground wire supplied to run from spade lug om
bubble to screw hole in the rear mounting bracket. Run self tapping
screws through mounting bracket and card cage chassis into case mounting
holes. .

Connect ribbon cables to bubble with cables dressed up.

Connect DC power harness to bubble. A
Remove main logic board from computer and check the version of boot ROM's.
If they are marked "Boot HD" or *“Boot 1U3" then they will work as hard
drive boot ROM's. 1f marked "Boot 16" then vou will have to order hard |
drive boot RUM's under the numbers listed be ‘ow. Align hard drive
asccording to Tech Bulletin HD:22.

26-5194
26-51¢4

v47 MX~-5996
U48 MX-6006

Radio fhaek
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 20¢d:23

TECHNICAL BULLETIN COPYRIGHT ©1984 TB 2000:24

TRS-80°

DATE : August 21, 1984

REVISION DATE: August 21, 1984

BULLETIN NO.:" 20d8t 23

PRODUCT : 26-5193/4 Model 20d¢

SUBASSEMBLY: ATA~1854  Power Supply

PURPOSE: To increase stability of power supply under maximum load.

DISCUSSION:

The 95 watt power supply used in the Model 20¢¢ has a load sense sectiom.
This section wmonitors the output load and adjusts the switching rate
accordingly. A problem may occur where under maximum load conditions this
control signal may become unstable. This can be corrected by changing two
capacitors. .

PROCEDURE :

Change C22 from a .B1 uf capacitor to a .047 uf capacitor.
Change C23 from a .fl uf capacitor to a .B47 uf capacitor.

The capacitors can be ordered from National Parts under part number
CC~473JJGP and catalog number 26-9999C.

TRS-80°

DATE: August 24, 1984

REVISION DATE: October 10, 1984

2006(:j>

BULLETIN NO.:

PRODUCT : 26-5103/4 Tandy 2000HD
SUBASSEMBLY: AX-9451 Hard Drive Controller

]
PURPOSE: To help eliminate intermittent 'Bad Command Reading Drive C'

error messages and random flawed tracks appearing during hformat.

PROCEDURE:

DISCUSSION: Address latch U33 is presently permanently enabled which

can cause intermittent errors vhen reading and writing to the hard drive.
To correct this problem pins 1 and 1910f U33 need to be cut away from
ground and tied to the BUSALE line to "allow the address lntch to be
disabled. .

This modification is nandatory on ALL Tandy 2000 Hard
Drive units in for repair.

1. On the componet side of the board, cut pins 1 and 19 of U3l and bend
them lwny from the PCB.

2. Run a jumper wire from pins 1 andj 19 of UI3 (component side of the
board) to J5 pin 19A (foil side cf the board). The routing of the
wire can be accomplished two ways. If a hole is present near U33 pin
4 run the jumper wire through the hole to J5 pin 19A. 1If no hole is
preseat run the wire to the side of J5 to J5 pin 19A.

3. Test the hard drive with diagnostics to insure proper operation.

‘ - Orphans 15
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 2004¢:25

INICAL BULLETIN COPYRIGHT ©1985 TB 20¢8:26
TRS-80° oL v TRS-80°
DATE : October 16, 1984 DATE: September 6, 1984
[}
REVISION DATE:  October 16, 1984 REVISION DATE: June 28, 1985
BULLETIN KO.:- 2¢¢Q£§9 BULLETIN NO.: - _ 2000726
PRODUCT : 26-514¢ Model 200¢ Graphics Board PRODUCT : 26-5193/4 Model 2009
SUBASSEMBLY : AX-945d Graphics PCB SUBASSEMBLY : 26-5161 External 256K Expansion board
PURPOSE: To eliminate random memory errors. PURPOSE : To correct memory timing and refresh addressing problems.

DISCUSSION:

To eliminate random video memory errors a slight timing change is
required. This is accomplished by changing the select for the video
address decoders from the signal 186/SCN* to DYSCYC*,

PROCEDURE :

All cuts and jumpers should be made on the back side of the board.

1. Cut the trace between the Feed~Thru and U37 pin 2.

2. Cut the trace between the Feed-Thru and U3 pin 2.

3. Add a jumper wire from the Feed-Thru isolated in step 1 to the
Feed-Thru isolated in step 2.

4. Add & jumper wire from Ul4 pin 1 to U34 pin 2.

Orphans 16

DISCUSSION: Two rroblemes have been found on the 256K RAM expansion
boards for tae Model 20@@. First of all on some very early revision blank
boards, two traces have been reversed on the refresh counter causing the
RAM to be refreshed every 4mS instead of every 2mS. Secondly some of

the delay lines used in position U49 on these early boards did not mweet
our specifications. If problems with memory persist these delay lines
should be suspect. i :

** Compliance With This Bulletin is Manditory **

PROCEDYURE:

}

(1) To find out if the traces coming from the rafresh counter have been
reversed, set your digital ohmeter to the 2¢@ ohm scale, and measure
the .easidtance from U66 pin 9 to pin 1f of any one of the RAM's. Also
measure the resistsnce from U66 pin 7 to pin 9 of the RAM's. Both of
these resistances should be approxamatly 28 ohms. If these
wmeasurements give s very high resistance reading thea procede with the
next step, otherwise procede to ste, 3,

(2) If the resistances measured stove wers very high perform the following

modification: . ¢
(a) Cut the trace, on the foil side of the board, leading to pin 9
of UGG, ;
(b) Cut the trace, on the component side of the board, leading to
pin 7 of U66. ' -

(c) Soider a wire jumper from pin 9 of 36 to pin 16 of RP4.
(d) Solder a wire jumper from pin 7 of U66 to pin 9 of RP4.
(3) If memory problems persist, suspect the delay line at position U49 and
replace it with the part number below.

Delay line Valor DL2627 Part# MX-6576 Catalojd 26-5161

Radio fhaeX
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 200¢:27

TECHNICAL BULLETIN

COPYRIGHT ©1984 TB 2¢60:27

TRS-80°
DATE: November 21, 1984
REVISION DATE: November 21, 1984 !
BULLETIN NO.: - zaa@
PRODUCT : 26~5193 Model 2000 ‘ :
SUBASSEMBLY: AXX-5@5@ Mitsubishi 5 1/4" drive
PURPOSE: To outline test point and alignment differences in new

Mitsubishi 5 1/4" drives

DISCUSSION/PROCEDURE: We will be changing over to a new style
Mitsubishi M4853-1 drive in the Model 2¢0#. You may receive this drive as
a replacement part or you may see it in newer machines. There are a few
winor hardware differences between this and the older M4853 and it is
these differences I will clarify with this bulletin,

To distinguish between the two drives, the new drive has a socket
for a terminating resistor pack instead of the row of jumper plugs found
on the other version. Also there is a small 4 pin connector J6 next to
connector P4 on the newer version that is not present on the older
version. The logic boards are not interchangeable between the two

drives.

One of the major differences is the resistor pack mentioned
above. This termination pack should be present only on drive #1 in a two
drive system. If the system contains only one drive, then it must be
terminated. This is done by installing a resistor pack in the newer drives
or by installing the jumper plugs on the older drives. The test points are
the same on both drives although they are located in different places. The
alignmwent specifications are the same.

Two of the alignments are different from the M4853. They are the
index assembly adjustment and the head radial adjustment. The index
assembly adjustment is different only in that the assembly is mounted to
the PCB on its own board and may be adjusted separately. In the case of
head radial, there is a set screw located through a hole on ‘the side of
the carriage assembly. If, when positioned on track 32, the cat's eyes are
not within specifications, loosen this set screw and adjust the carriage
assembly slightly until the signal comes within specifications, then
tighten the screw. All other adjustments are the same as before. Test
points and jumpers for the newer drive are listed belov.

TRS-80°®

JUMPER DESCRIPTION o
DSX Drive select R R
25 Hold ready
HC . Head load always ) R RRRNE]
MM = Motor on from drive select

Resistor pack RM1 installed only on last drive, - Crermy

Yo SA

TEST POINT DESCRIPTION )
TPL Track #¢ : C ey '
TP3 Raw Data ’ STt
TP9 & TPI1O _Analog Data
TPl4 Index ] -
TPG Ground R R

Radio Shaek
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TECHNICAL® BULLETIN COPYRIGHT 1985 TB 2000:28

TECHNICAL CULLETIN

TRS-80° TRS-80° —
DATE: January 29, 1985 PROCEDURE: , A
REVISION DATE: January 29, 1985 ] . . Step | 1f yas/next = 1f no g
|
BULLETIN NO.: - 200 L . ‘ 1.) Is there a primary drive i | LA RR
- I installed in this unit? | step 2 | see TB 2000:22
PRODUCT: 26-5103 Tandy 2000, two drive | | ity
26-5104 Tandy 2000, HD, and one disk drive "' 2.) Does the existing controller | |
et have connections for | |
SUBASSEMBLY : AX-9577 Hard disk controller/intecrface B a secondary HD? | step 11 - | step 3 g
. | |
3.) *a% CAUTION #w% | |
! Insure a save has been made J | T
PURPOSE: Procedures for installation of a secondary hard drive on a Tandy of all data on HD before proceeding = = . Ve
2000. : L01
K Replace controller with AX-9577 | |
: Replace boot ROM U47 with Mx-6252 | | e T —
DISCUSSION: There are tvo types of hard drive controller boards you Replace boot ROM U48 with MX-6253 J step & Ii v .
way find in the field. One has ribbon cable connections for a secondary | | I o
drive, the other does not. If a cuetomer wants to upgrade an existing " 4.) Connect secondary to controller N step S |-
2000HD by adding a secondary drive, but the controller board does not have ) | . e
the ribbon cable connectors, that controller board must be replaced. liew 5.) Align Coatroller/adjust motor speed | step 6 i \
boot ROM's (U47 and U48) must also be installed, The part numbers for the ] ' R P
replacement parts are. . o ' 6.) Re-format primary and secondary with| { .y
T MSDOS version 2.11.01 or lster. | step 7 |
Secondary cable kit for Tandy 2000, 26-5126 | .. |
New style controller PCB, 26-5103 AX-9577 Disk Controller =~ *{ 7,) 1s system fully operational? | step 8 | step 9.,
U47, 26-5103 MX-6252 Boot ROM (474 10) . I . I
U48, 26-5103 MX~6253 Boot ROM (484A00) © "% 8.) Install Customer data. : end { y
If the controller in the customer's computer does have the ribbon cable ' 9.) . Run HDREL, write with read verify. | | . a1y
connectors, you need only verify the proper jumpering and termination of Test passed? ( step 6 | step 10 -
the secondary, and the presence of the correct boot ROM's. . | b e a Ay
' 10.) Check all work. | steps | :
Please note that since the secondary drive has its own comnection to the | [ LEEEY il
controller board, both the primary and secondary will require termination: 11,) Connect secondary to controller. | l-. L fasynna
Also there is only one connector on the controller for a secondary. *A% CAUTION #*w ' | | . Shoa s oA
Therefore the maximum system configuration is oae primary, 4nd one o Insure a save has been made | I e Catmil
secondary hard drive. The primary hard drive must always be internal. of all data on HD before proceeding : step 6 ‘ . i e bLyuaeg
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TECHNICAL BULLETIN COPYRIGHT® 1985 TB 2000:29

TECHNICAL BULLETIN

TRS-80°
DATE: April 24, 1985 ;
REVISION DATE:. April 24, 1985
BULLETIN NO.: ;000 2§
PRODUCT: 26-5140 Tandy 2000 High Resolution Graphics board
- SUBASSEMBLY: AX-9450 Crnphic'Honochrome PCB

PURPOSE: Correct "reflection" of video colummn zero on the right side of
the video display.

DISCUSSION: On some Tandy 2000's while in monochrome screen mode 4,

vhat appears to be a reflection of video column zero shows up on the right
side of the video display as random dots.

PROCEDURE : Replace U70 on the HIRES graphics board with a 74F175.

The part is available through National Parts under:

Catalog Number 26-6021, Part Number MX-2118

DATE:
REVISION DATE:
BULLETIN NO.:
PRObUCT:

SUBASSEMBLY:

R
May 22, 1985

May 22, 1985

[
TRS-80°

26-5103/4 Model 2000 '

AX-9448 Motherboard:

COPYRIGHT ©1985 TB 2000:30

PURPOSE: To insure proper connection

of Motherboard to Main logic board.

DISCUSSION: Due to improper seating of!the wother board to the main ‘
logic board, intermittent bootup, video, or power problems may occur. The
four screws wvhich hold the main logic board and pan to the plastic case
often times become stripped and createp a bad comnection to the
motherboard. To insure proper connectién is made between the main logic
and motherboard, a Retainer Kit is to be inatalled on the motherboard.

*% Compliance With This Bulletin Is Mandatory **

PROCEDURE:

PARTS REQUIRED: (1) Retainer Kit (AHW-2605103) Catalog Number (26-5103/4)

Kit Contents:

(2) Retainer Clips
(2) #2-56 x 5/8" Screws

(2) #6 Lock Washers
(2) #4 x 1/4" Screws

1. Remove main logic board and pan fto; bottom of unit.

2. Remove main logic board from pan and ream out the threads of the two
standoff's under the (J5) connector to allow the two #2-56 x 5/8" screws

provided to pass freely through the standoff's.

Note: If the screws and nuts securing (P6) to the motherboayd are
soldered together omit step 3.

3. (Refer to figure 1.) Remove screws and nuts holdiug (P6)(96-pin

connector) to the motherboard. Replace the original screws with the #4 .x
1/4" screws and the #6 lock washers, These are used to hold the retainer
2iips tightly im placa.

Radio Shaek — o
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TECHNICAL BULLETIN COPYRIGHT ©1985 TB 2000:30

. . TRS-80° TRS-80 ® —SQEIRIGHT © 1986 TB 2000:31
wr N
' b ! DATE: September 20, 1985
4. (Refer to figure 1.) Place the retainer clips over the screw ears of .
the connector (P6) behind #6 lock washer if used. " REVISION DATE: February 3, 1986 .
3. lnttnch the main logic board to the pnn. Reinstall the mother board BULLETIN NO: T 200
and insert the two screws into standoff's frpm bottom side. Thread the two
screws .lnto the retainer clips, pulling the <wo boards togethz;lfot ; PRODUCT : 26-5104 Tandy 2000 )
:::h:hh:.t 1::A:l.lm(:: Do not over tighten the screws or you w strip L 26-5125 Tandy 2000 Hard Disk Upgrade
e retainers. . . o
6. Reassemble unit and test for proper operation. SUBASSEMBLY: AX-9451, AX-9575 Hard Disk Controller Board

) . : _ SUBASSEMBLY REVISION: Rev. A

7]

PURPOSE: To remove a possible interrupt conflict on the bus.

Y

- -
—-’-‘v-ﬂ—‘

s 4.

Retainer Clip
Mounted over ea

The hard drive controller board interrupt is passed to the CPU by the
'BUSINT16' eignal. However, this interrupt line is assigued to external I/0
and DMA operations. If an external board requiring this line were installed
it would be in conflict with the hard drive coantroller, causing a possible
lockup. To avoid this, the hard drive's interrupt must be moved to the -
'BUSINT17' signal line.

begedociobioy
122001 ¥0E8 96N

3338 SERE S SRS YN {14

4444460 ddddadd L]

NP VY I e
Figure 1.

** Complisnce Vith This Bulletin Is Mandatory %

M ZOsP

- B
o .
oo - %  PROCEDURE: .
| = Fagll i
) ' a4 - A 1. On the the HD controller PCB, cut the trace running from
: E-‘t;, =r3 U32 pin 9 to J5-9B. p
vsn NI 30vm tesi (D ‘d¥OD AONVL u ‘- E 8% 2, Add a jumper wire from U32 pin 9 te J5-17C.
ow 3" '
T ? ‘3 5' 3. Check for proper operation using HDREL and HDDIAG diagnostics. R
- o ol '
S5 '
- '. ‘ '
1. Retainer clip is inserted over (P6) connector mounting ears. .

2. Insert screv through bottom of main logic board pan stapdoff's under
the (JS) connector on main logic board. )

Orphans 20
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CLLETIN COPYRIGHT © 1985 TB . TECHNICAL BULLETIN » COPYRIGHT © 1985 T8 2000:31
TECHNICAL BULLETI TRs-80° 2000:32 TRS-80 LLRE

DATE : November 15, 1985 DATE: November 15, 19895
REVISTION DATE: November 15, 1985 ' REVISION DATE: November 13, 1985
o~ o~
BULLETIN NO: ,zooo-’;iy BULLETIN NO: 2000(: 33
PRODUCT : i 26-5103/4 Tandy 2000 PRODUCT : - 26-5161/2 External Memory Board
SUBASSEMBLY: AX-9452 ™ain Logic Board . SUBASSEMBLY: AX-9469 External Memory PCB
PURPOSE: To correct polarity of External Memory Parity Interrupt. ) PURPOSE:  To prevent a false memory cycle.
DISCUSSION: . DISCUSSION:

The External Memory Parity Interrupt signal going to the interrupt controller 1t has been found that under certain conditions the refresh count circuitry
on the main logic board has the incorrect polarity. This csyses anv parity could cause a false memoryrcycle. To 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 no message when a true error
occurs. : #* Compliance With This Bulletin ls Mandatory #*
** Compliance With This Bulletin Is Mandatory ®*%
PROCEDURE:
PROCEDURE: l. On the component side, cut the trace at U4L8 pin 3.
—— . ‘
To correct the polarity, the signal needs to be inverted. This can be 2. Add a jumper wire from U48 pin 3 to U28 pin 6.

accomplished by a spare gate at location U120. .

. 3. Check operation with all memory diagnostics.
l. On the component side, cut the trace that runs between R32 and R3}3. This

trace connects a lover feed-through, located above U98 and U99, and an

upper feed-through located below Ué66.

2. Add a jumper vire from the lower feed-through isolated in step 1, to
U120 pin 12, .
3. Add a jumper vwire from the upper feed-through isolated in step 1, to
U120 pin 13,

4. Check operation with all memory diagnostics.

-
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TECHNICAL BULLETIN

DATE:
REVISION DATE:
BULLETIN NO:
PRODUCT :
SUBASSEMBLY:

SUBASSEMBLY REVISION:

TRS-80 ® COPYRIGIT © 1986 TB 2000:34

November 19, 1985

February 10, 1986

2000@

26-5161/2 External Memory Board
AX-9469 External Memory Board

All revisions

PURPOSE: To correct parity latch timing.
DISCUSSION: -

’

To guarantee the proper parity latch timing, sufficient set-up and hold times

must be maintained. T
has been found not to

** Compl

he PAL at location U42 with the checksum 31CC or 31AB,
consistently supply this proper timing.

isnce With This Bulletin Is Mandatory ##

WAl kAl A A R de de A A v i e e e e de e e de A e de e i A e o

PROCEDURE :
*
*
)
*
»
*
*
*hArhAh

1. Replace the PAL at location U42 with a new PAL having a checksum of JIEF,

or 3577, Note, th
thes the four digi

2. For PALs vith a checksum of 3577 ONLY, bend pin 5 up out of the socket and

jumper it to pin 2
3. Check operation wi

The new PAL can be ord
catalog 26-5161.

Orphans 22

ONLY Checxsums of

EF  or 3577

TR EEE

are agceptable PALs for U42.

WRARRAERRRANARE AR AR ARh R kb A&

e PAL's label has the location number (42) first and
t checksum (31EF or 3577).

0.
th wemory diagnostics.

ered from National Parts under part number MX-6175 and
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TRS-80°

DATE: November 26, 1985

REVISION DATE: November 26, 1985

BULLETIN NO:

PRODUCT : 26-5103/4 Tandy 2000
26-5164 Tandy 2000 Serial Expansion Board
SUBASSEMBLY: AX-9452 Main Logic Board
AX-9043 SDLC (serial expansion) board
PURPOSE: To describe modifications to allow two or more SDLC (serial
‘ expansion) boards to function properly.
DISCUSSION:

In order for two or more SDLC (serial expansion) boards to function proper'y,
the signal BUSINTO3 must be low active on the bus. This necessitates
modifications to the main logic board of the Hodel 2000 and also a jumper
change on the SDLC boards.

NOTE: This modification is only required wher more than one SDLC board is to
be used.

PROCEDURE :
The modifications to the main logic board are as follows:

1) Cut the trace which runs between C4 and C5 on the component
side of the board.

2) Jumper the feedthrough isolated by the cut in step (1) to
U23 pin 11 on the component side of the board.

3) Jumper U23 pin 10 to U42 pin 21 on the component side of
the board. ¢

The jumper change for the SDLC (serial expansion) boards is:

1) Move jumper EB8-E9 to E8~E10 on all SDLC boards in the systea.
(This enables use of a low active BUSINTO03),

2) The first SDLC board should have E5-E6 jumpered (denotes first
board in system).

3) The second SDLC board should have E5-E7 jumpered (denotes
second board in system).

Radio Shaek
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DATE : December 5, 1985

REVISION DATE: December 5, 1985

P
BULLETIN NO: 200036
PRODUCT ; 26-5161/2 Externa! Memory Expansion Board
SUBASSEMBLY; AX~-9469 Externsl Memory Expansion Board

PURPOSE: To eliminate a timing problem with the BUSARDY* signal.

TRS-BO ® COPYRIGHT © 1985 TB 2000:37
DATE : December 6, 1983

REVISION DATE: December 6, 1985

2000@

26-5164 Serial Expansion Board

BULLETIN NO:
PRODUCT:

SUBASSEMBLY: AX-9043 Serial Expansion Board

PURPOSE: To eliminate dats errors.

DISCUSSION:

The BUSARDY* (BUS Asynchronous ReaDY) signal is used by an 1/0 device to tell
the CPU to wait until it hes finished it‘'s task. The PAL et location U30
controls the timing of thls BUSARDY* signal for the External Memory Board.
U30 vith s checksum of 2518 (labeled '302518°') has been found to incorrectly
handle this signal causing the CPU io continue execution before the Expansion
Memory Board has completed it's cycle.

** Compliance With This Bulletin Is Mandatory *#*

PROCEDURE ;

1. Replace the PAL at location V30 with a new PAL having a checksum of 249C
-(the sticker label will read '30249C'). )

2. Check for proper operation with memory diagnostics.

The new PAL is available from National Parts under part number MX-6177 and
catalog 26-5161.

’
v

DISCUSSION:

A timing problem vith the ensble signal (245EN*) of the data bus buffer U26
may cause the buffer to be enabled or disabled st the wrong time csusing dats
errors, To insure proper timing, the enable signal for the buffer must bde
further qualified. This is accomplished with s nev PAL st U19 and one at U33.
U19 had previously been responsible for generation of the buffer enable signal
(245EN*). The following procedure causes U33 to generate the enable using
several signals (RD*, DT/R*, and BUSAO7-BUSALS) to qualify {t.

#* Complience With This Bulletin 1s Mandatory ®*

PROCEDURE;

l. Replace the PAL at location Ul9 with the new one having a checksum of
TA00. The sticker label should read '197A00'. The PAL is available from
National Parts under part number MX~4199 and catalog 26-5164.

2. Replace the PAL at location U33 with the new one having a checksum of
07D2. The sticker label should read '3307D2'. The PAL is available from
National Parts under part number MX-4198 and catalog 26-3164.

3. On the solder side, cut the trace between U19 pin 13 and the feedthru next
to RS, .
4. On the solder side, add the
1) From U33 pin 11 to UL9 pin 13.
2) Frow U3) pin 12 to U19 pin 8.
3) From U33 pin 13 to U32 pin I1.
4) From U33 pin 14 to U26 pin 19.
5) From U33 pin 18 to UL6 pin 1.

followving jumper wires:

3. Check for proper operstion using the SDLC diagnostic.

i Orphans 23
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DATE: January 6, 1986 - 4,
AEVISION DATE: January 6, 1986
BULLETIN NO: - 2000
PRODUCT: 26-5143 8087 Numeric Coprocessor .15,
SUBASSEMBLY: AX-0112  Upgrade kit . A
)
PURPOSE: Upgrade procedure and service information for the 8087 Nu-eric
Coprocessor, . Ctav 7.
8.
.
DISCUSSION:
v Tung,
The {APX 8087 is a numeric coprocessor that extends the Ta.dy 2000 central
processing unit (CPU) to fnclude native opcodes for floating point operations.
This extension appears to the programmer as part of the processor, i.e.: no.('' 10.

special initializstion instructions need to be executed to support the 8087,
It interprets instructions in tandem with the CPU and recognizes opetntxonn
that it must perform as part of the lnstruction stream. : Lo

Included {n this bulletin are the procedures to upgrade s Tandy 2000 with the
The service

8087 numeric coprocessor and service information on tke 8087 PCB.

information contains a short theory of operation, a schematic, and PCB layout.

UPGRADE PROCEDURE:

The follovwing procedure outlines the steps required to install the
upgrade kit. This kit includes a specially modified Tandy 2000 wain PCB
mounted on & nev pan, the 8087 coprocessor
cover.

1.  Turn off the power to all peripherals and the Tandy 2000.
pover cords from the outlats.

PCB, and a nev power supply top -

Disconnect the 11.

Remove all the plug-in cards from the card cage. Refering to the
Technical Bulletins, verify all modifications have been made to these
plug-in boards. If any of these modifications have not been completed do -
them at this time, then run sll applicable disgnostic tests to verxfy
correct operatioan. ' AR

Remove the hard disk power supply (if installed). et

Remove the top cover of the main power su,ply and replace it witl. the new °
cover supnlied with the upgrade kit. Note, if the unit has an internal
hard drive it wust be removed to allow removal of the power tupply covor.'
Reinstall the hard disk power supply (if applicable). . o
Turn the Tandy 2000 over, remove the four (&) mounting screws which = 7
sttach the metal chassis of the main logic PCB assembly to the bau..

“en
Carefully disconnect the conuections to the main logic PCB and remove thc
PCB and netal chassis. . Doar
There are two case standoffs underneath the main logic.PCB. To allow '
room for the coprocessor PCB the standoff located near the motherboard .
must be trimmed down, using a large pair of wire cutters or tin -nxpo as
close to the screv as pon-xblc.

Lt
(e

:
i
:
:
§

* 000 %%®

DO NOT FORCE THE BOARD,

the standoff has not been cut short enough.
Note, a shorter screw may be required to

avoid shorting the coprocessor PCB,
AR AR R A AR AL AR SRR A A A AR

*
.
-
L 1f any force is required to seat the boards
°
*
e

Carefully reattach the coanections to the new main logié'PCB assembly H
supplied with the kit (includes metal chassis and 8087 coprocessor PCB).

Reassemble the conpﬁter and reconnect all cables sud power cords. = .

Check for proper operation with system and coprocessor diagnostics.

2. Disconnect and remove the video display, the keyb: ird cable and the ©1 12,
keyboard from the Tandy 2000.
. L6013,
3. Remove the two (2) mounting screws at the lower rear of the Tandy 2000.
Slide the top cover forward to release the catches at the front, then
lift the top cover off the computer.
Orphans 24 o
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SERVICE INFORMATION:

i

The iAPX 8087 identifies numeric instructions by monitoring the bus activity
of the 80186 CPU, Two sets of status lines (S0* - $2% jdentify the type of
bus cycle, and QSO - QS1 identify queue operations) inform the 8087 of the bus
cycle being run as well as the status of the CPU's internal queue (the 80186
maintains & queue up to eix bytes long from which opcodes are fetched). A
certain class of instruction codes (ESCape opcodes) have been reserved for the
numeric coprocessor extension. In respouce to an ESC opcode, the BO186
computes the EA (Effective Address) identified by the opcode, and does a
single memory read from that sddrese. The 8087 decodes the ESC instructiom
tandem with the 80186 and (if necessary) grabs both the data and the address
generated by the CPU. If further bytes need to be fetched to complete the
instruction, the 8087 informe the 80186 of its status by outputting BUSY
(active high while doing a numeric operstion). The CPU has an instruction
(WAIT, no operands) that waits for its TEST* (active low) to go active before
it continues. All 86 family assemblers insert a WAIT instruction before
floating point instructions unless explicitly directed not to do so. That
way, the CPU does not embark on s new numeric instruction before the last one
has completed its execution. Interface between the 8087 and the 80186 {s
performed by the 82188. This device provides system READY synchronization,
converts the RJ/GTn* bus master control convention of the 8087 to the
HOLD/HDLA convention of the 80186, synchronizes the Q8n* lines of the 80186 to
the 8087, and provides RD*, WR¥* 6 and ALE strobes by decoding the 80% - 82%
status lines that are common to both the 80186 and the 8087, !
Additional logic on the circuit board regenerates the MCSO* and HC81%* (Memory
Chip Select 0 and 1, active low in 00000H - IFFFFH for MCEO* and in 200008 -
3FFFFH for MCS1*) that is generated by the 80186 so that the 8087 way access
these areas also. In order for the 8087 to properly track accesses to the
UCS* (Upper Chip Select, active low in F8000H - FFFFFH), SRDY (Synchronous
ReaDY, active high) must be held inactive to maintain the appearance of a
three wait state access (the 80186 is programmed by the boot ROM to rum a
three wait state access to this srea).

- e
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Tandy 2000 8087 Numeric Coprocessor Component Layout
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! TRS-80 : LCAL BUI TRAS-80° 3

DATR: December 13, 1985 -Note the type number mway be prefixed with either a "C" or an "R". Either of
: . these is correct. This prefix is Intel's chip package code.
REVISION DATE: March 12, 1986
i . Clock speed is determined by the suffix of tie typs number: .
BULLETIN NO: : 200039 - , !
N Clock Speed
PRODUCT: 26-5103/4 Tandy 2000 ' . C80186 8 MRz Good (No Suffix)
. C80186-3 8 MHz Good
SUBASSEMBLY: AX-9452 Main Logic PCB . C80186-6 6 MHe  BAD
PURPOSE: ldentifying faulty 80186 CPU chips. ... -The version number is located directly below the type number and begias with a '
-- letter '8'. There are three acceptable version numbers:
Acceptable Versions
DISCUSSION: 840142 Good
. 840173 - Good
Several versions of the 80°%96 CPU have been used in the Tandy 2000. Some of ° : bl. ik Good
these may have missing coemaand functions. Some are 6 MHz speed chips.instead
of the required 8 MHgz. These CPU chips may not exhibit any problems, or only A "blank" version number {ndicates that there is not
have problems with certain applicstion programs such as e CAD package. Proper & number starting with an "S" betweey the type and A
fdentification, and replacement {f necessary, is required to insure proper date code. The date code oumber will appesr directly
operation. below the type. .
#* Compliance With This Bulletir Is Mandatory ®* B I Lyttt T e o e
. i )
* IMPORTANT MOTE FOR COPROCESSOR USERS *
PROCEDURE ; [ . . . *
. A Tandy 2000 with the coprocessor ingtalled MUST ROT have an o
ldentification markings may be made on either side of the chip., If the Intel @ "3" version number on the 80186 CPU chlp. The CPU version L
name’ and logo are not visable from the top side, then the markings are made on @ mist be a blank. . : e
the contact, or bottom side af the chip. This requires removal of the chip ° , o
from it's socket for identiffcation. Refer to Technical Bulletin B Lt
2000:19 for CPU removal and replacement procedures. ' ‘ ' S
There are tvo items to check, clock speed and version number. 1If either one,
or both of these numbers are incorrect the chip must be replnced. Yigure 1 -t A new 80186 CPU chip {s available from National Parts under part uumber e
shows a typical 80186 CPU chip. . ©t MX~5993 and catalog 26-5103.
[ )
i *
Type - h
/ yp
!lgﬁrc 1 iiﬁ!ﬁ" e Version
= '
T Date Code
.-
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TRS-80°% -

DATE: December 30, 1985

December 30, 1985

29041!}' | ':'

REVISION DATE:

BULLETIN NO:

PRODUCT : 26-5104 Tandy 2000HD
26-3125 Tandy 2000 10 MEG Hard Drive
SUBASSEMBLY: AX-9451 1Internal Hard Drive Controller PCB
AX~9575 Internal Hard Drive Controller with -econdnry
connectors
PURPOSE: To corrsct false triggering of PASEL* and MR* one-shot which could
' causs garbage to be written to the hard drive.
DISCUSSION: . ' -

An active Peripheral Chip Select 4 (PCS4%) signal indicates sn I1/0 port
address in the range of 0200H to 027FH. "The Tandy 2000 Hard Drive Controller

_uses the even address ports between 0270R and 027EH as well as 026CH.

Therefore the PC84# signal is qualified with address 1ine 0 to produce the .
Peripheral 4 SELect (P4SEL%) signal, which indicates an even port address )
within the hard drive controller 1/0 area., When disabled the address buffer

_outputs are floating which has been found to cause address 0 to incorrectly

qualify the PCS4* gignal vhich in turn causes an invelid selection of the hard
drive controller board. The resulting invalid P4SEL* eignal will then trigger
the one-shot U36 generating an invalid MR* signal. This could cause a bad
write to the hard drive destroying dets or possibly the boot track.

** Compliance With This Bulletin is Mandatory

PROCEDURE ;

A pull-up resistor must be added to the A0 line to prevent an invalid
qualification of the PC84* gignal. The MR* one-shot must be further qualified
vith the ReaD* Internal Bus (RD*IB) signal to prevent an invalid MR*,

A& Add a 470 ohm resistor from Ul9 pin 2 to Ul9 pin 14. A 470 ohm resistor
is available from Mational Parts under part number N-0169EEC, catalog
26-9999R.

1. On the component side, cut the trace between U36 pin 2 end V36 pin 3.

3. Add a jumper wire from U32 pin 14 to ULl7 pin 9.

A, Add a jumper wire from UL? pin 8 to U6 pin 2.

3. Theck operation with system diagnostics.

PROCEDURE :

TRS-80°

DATE: January 22, 1986 .

REVISION DATE: January 22, 1986

26~5104 Tandy 2000 Hard Drive

BULLETIN NO:
PRODUCT :
SUBASSEMBLY: AX-945]1 Hard Drive Controller

SUBASSEMBLY REVISION: All Revisions

PURPOSE: To improve stability of VCO.

DISCUSSION: This bulletin is intended as an aid in recognizing an improperly
operating VCO trimmer capscitor (C8) in this hard drive controller. The
cspacitor, If acting improperly, will cause the hard drive to shov excessive
errors during intensive hard drive access. The capacitor may be identified as
being faulty if the VCO error voltage at test point 7 rises as heat is applied
from either a heat gun or lamp. This voltage should decrease with heat,

** Compliance With This Bulletin Is Mandatory %+

Apply heat to Ehc logic board while monitoring the pre-adjusted
VCO error voltage at test point 7. If this voltage rises as heat is applied,
replace the capacitor with the part number listed below. Be sure to test the
new part in the same manner after resligning the coatroller,

Clpacitor, trim 7-60pt

Partf ACF-7364 Catalogf# 26-5125

-
o®
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TANDY COMPUTER PRODUCTS

DATE : February 4, 1986

March 26, 1986

26-5103/4 Tandy 2000

REVISION DATE:
BULLETIN NO:

PRODUCT ¢
ATA-1054 Pcwer Supply g

M N4
™

SUBASSENBLY:

SUBASSEMBLY REVISION: All Revisione

PURPOSE: To eliminate random reboot due to power supply shutting down., ..«

DISCUSSION: ’ 7

The power supply for the Tandy 2000 has two poteutiometers.
+5 volts (R10) and another to adjust the +12 volts (R8). During operation it
has been found that these potentiometers will charge value.
the voltage to increase which in turn causes the power supply to go into .
current limiting mode; shutting itself down and rebooting the computer.

PROCEDURE:

fo eliminate this voltage fluctuation, the potentiometers must be replaced
with fixed resistors. Two items must be noted here. First, the required
resistance may not be s standard value resistor which will indicate that
series and/or parallel resistor combination must be used. Secondly, the +5
volt potentiometer will require two resistors (or combinations) where as the
+12 volt will only require one resistor (or combination).
+12 volt potentiometer's slide arm is connected to one of its fixed legs.

l. GCain access to the power supply's potentiometers by removing the top case
of the Tandy 2000 and the top metal shield of the power asupply.

2. With ALL of the customers expansion boards installed, turn the unit on and

measure the +5 and +12 volt supplies and adjust them if necessary.
+5 volt range = 5.00 to 5.25 +12 volt range = 11.75 to 12,25
+12 volts can be measured st J2 pins 1 or 2 and adjusted by RS.

+3 volte can be measured at J2 pins 8 through 12 and adjusted by RIO,
Ground is at J2 pins 3 through 7.

Orphans 28
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h.

5.

7.

WY

Tura tha unit cff snd remove the power s+ :ply PCB.

Refering to the figure below remove R10 (+5 volt), observing the leg
orientation. With an . HY meter measure the resistance between Leg 1 and
Leg 2. This {s tha first fixed resistor value. Measure the resistance
batween Leg ) and Leg 2, This is the second fixed resistor value.

Install the first fixed resistor between the holes on the power supply PCB
vacated by Leg 1 and Leg 2. Install the second fixed resistor between the ~
holas vacated by Leg J and Leg 2. This complates the replacement of the
+5 volt potentiometer. *

Remove R8 (+12 volt), observing the leg o:ientation. The power supply PCB
has Leg 3 connected to Leg 2. Fer this reason only one fixed resistor is .
required. The value for this fixed resis.or can be measured between Leg 1 .

and Leg 2. : .

]

Install the fixed resistor between the holes on the power ndpply pcs R
vacated by Leg 1 and Leg 2. This completes the replacement of the +12 .
volt potentiometer. : , p:'

Reinstall the power supply PCB and check for proper volta;a lcvoll on the ':

+5 volt and +]2 volt sections. K
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DATE: April 15, 1986+ . #a1 R AT
] 4 .0, ey

REVISION DATE: April 15, 1986
) t T . - e it
BULLETIN NO: 2000 63 R N R A

PRODUCT : 26-5103/4 Tandy 2000

SUBASSEMBLY: AXX-0220 Keyboard

SUBASSEMBLY REVISION: All Revisions

PURPOSE: Substitution of Tendy 2000 keyboard with the Tandy 1000 keyboard.

DISCUSSION:

Under certain conditions National Parts may substitute the Tnndy 1000 keyboard
(AXX-0236) for the Tandy 2000 keybosrd (AXX~0220). The two keyboards can
easily be identified by the INSERT and DELETE keys. On the Tandy 1000 there
is a "+" on the INSERT key and a "-" on the DELETE key. The Tandy 2000 :
keyboard however does not have these labels. The following procedure outlines
the steps required to use the new keyboard.

PROCEDURE :

1. Remove thq_nin‘ (9) keyboard case screws and lift off the top case.

2. Before removing the keyboard plug from the header, make note of the wire
colors to each pin.
Tandy 2000 Cable
Pin Wire Color
Black

PN WN-
[l
[
-
g

Shield
On the Tandy 2000 keybosrd pin 2 of the 6 pin cénneetor is oot used.”

3. Remove the keyboard cable. The keyboard cable headers of the two
keyboarde are different, for this resson remove both keyboard headers and
inatall the old header on the new keyboard.

&. Connect the cable to the nev keyboard observing the wire orientation as®
noted in step 2.

. LI AN T TAS It |

5. Exchange the 'INSERT' gnd °DELETR' keytOp-, rea--e-ble the keybo-rd lnd
check for proper operation with system diagnostics. s vy

TB 2000:43
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DATE: February 18, 1987

REVISION DATE: September 9, 1987

- Z.WG

26-5127 Externil only Hard Drive Controller

BULLETIN NO:
PRODUCT :

AX-2605127 External hard drive controller PCB i
AX~9575 Internal/external hard drive controller PCB

SUBASSEMBLY:

SUBASSEMBLY REVISION: All

PURPOSE: To describe the original and enhanced modifications to the hard
drive controller to allow an external secondary drive to be used as

‘drive C:

DISCUSSION: This bulletin outlines the original and enhanced procedure for
changing the AX-9575 controller boards for use with one external secondary
hard drive. For proper alignment of the controller board a 4MHZ square wave is
fed into the data input of the WD-11J¢ to adjust the DLYDATA signal and to
perform the preliminary adjustment of the DRUN signal. The original
modification does not allow the 4MHZ signal to be fed into the WDl1¢¢ but uses
the DRD2* gignal from the hard drive for these adjustments. Computers
requiring this modification should be modified using the enhanced procedure.
Computers in for repair with the original modification should be converted to
the enhanced modification, for proper alignment of the Hard Drive Controller.

PROCEDURE :
Enhanced Modification:

ON THE COMPONENT SIDE REFER TO FIGURE 3:

-

1. Cut the trace going to Ul pin 6 at pin 6.
ON THE SOLDER SIDE REFER TO FIGURE 4:

Cut the trace going to Ul pin 11 at pin 1ll. - -
Jumper Ul pin 6 to the feedthrough that used to go between Ul pin
11 and J1 pin 26.

. Jumper Ul pin 11 to the feedthrough between pins 1 and 2 of Ul.
Cut the trace going from E3 to the feedthrough.

Jumper the feedthrough in step 5 to Ul2 pin 2.

. Cut the trace from Ul2 pin 2 at the feedthrough.

Jumper the feedthrough in step 7 to EJ staking pin. .’
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To allow the external secondary to boot up as drive C: it must be jumpered

for drive 2. The correct cables for this option are catalog # 26-5126. These
are keyed but {if- installed backward, permanent damage will occur to the
controller. .

The CPU boot ROM checksums MUST be 4600 and 4A¢Q.
MS-DOS and must be used with the above ROMS to work properly.
drive and controller and reformat.
verify that the system is working.

The correct DOS is 2.11.¢2
Align the hard
Run the appropriate diagnostic checks to

The modification on page one is an enhanced version of the original I

modification outlined below. Any unite in for repair with the original
modification will need to be converted to the enhanced modification.

Original Modification:

ON THE COMPONENT SIDE REFER TO FIGURE 1:

1. Cut the trace going to Ul2 pin 1 at the feedthrough. R

2. Cut the trace going to Ul pin 6 at pin 6.

ON THE SOLDER SIDE REFER TO FIGURE 2: :._'

3. Cut the trace going to Ul pin 11 at pin 11.

4. Jumper Ul pin 6 to the feedthrough that used to go between Ul pin

11 and J! pin 26.
5. Jumper Ul pin 11 to the feedthrough between pins 1 and 2 of Ul.
6. Cut the trace from Ul2 pin 2 at the feedthrough.

7. Jumper Ul2 pin 1 to the feedthrough just cut away from Ul2 pin 2.

8. Jumper Ul2 pin 2 to the feedthrough connected to E2.

When changing the modification from the original version to the enhanced 1o
version use the conversion wodification procedure.

Conversion Modification:

ON THE SOLDER SIDE REFER TO FIGURE 2:

oy

1. Remove the jumper from Ul2 pin 1 to the feedthrough. Refer to Step
7 of the original procedure and drawing. -

2. Remove the jumper from Ul2 pin 2 to the feedthrough. Refer to Step
8 of the original procedure and drawing.

3. Jumper Ul2 pin 1 to the E2 staking pin. This remakes the trace cuc
in Step 1 of the original procedure. Refer to Step 9 of the
drawing.

4. Refer to the enhanced modification on Page 1 of ¢ and perfiorm steps
5,6, and 8,

TANDY COMPUTER PRODUCTS

DATE: November 19, 1987

REVISION DATE: November 19, 1987

zooa@

Tandy 2900

BULLETIN NO:
PRODUCT: 26-5103
SUBASSEMBLY: AX-9452 Main Logic Board

SUBASSEMBLY REVISION: ALL

PURPOSE: To enable proper Modem operation with the Tandy 2¢009.

DISCUSSION: The UART in the Tandy 2¢00@ requires that CTS be asserted before
transmission will be allowed. The CTS line in the Tandy 2092 has an 8.2K
resistor attached to -12V. Some modems will not work with the Tandy 20090
because they either do not drive the CTS line, or they do not have sufficient
current drive to overcome the 8.2K resistor. A modificstion to the Tandy 2090
main logic board removing the 8.2K pulldown resistor from the CTS line to -12V
and installing an 8.2K pullup resistor from the CTS line ta +12V will insure
the CTS line is asserted when these modems are used.

PROCEDURE:

1. On the solder side of the main logic board cut the trace going from U6
pin 13 to RP2 pin 4.

2. Still on the solder side of the main logic board, solder one lead of an
8.2K ohm 1/4 watt resistor to U6 pin 13 and the other lead to US pin 14.
Care should be taken to trim the leads so the resistor can be neatly
dressed and the leads are not shorting out any trace.

3. Test the machine for proper operation with appropriate diagnostics.
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26-5161/2 Tandy 2099 External Memory Board

1988
BULLETIN NO:
PRODUCT:

SUBASSEMBLY: AX-9469 External Memory PCB

SUBASSEMBLY REVISION: All

PURPOSE: To permit the use of Samsung RAM chips and reduce Parity Exrors

DISCUSSION:

The external memory boards in the Tandy 20¢9 have been found to have excessive
noise for Samsung RAM chips to function properly. Symptoms of this problem
include DATA PARITY ERRORS and FAULTY READ AND WRITE to the expansion RAM.
This modification must be performed if any of the RAM chips are manufactured
by Samsung. Other manufacturers RAM are not adversely affected by this
modification. Table 1 shows the 1 Jos used by several mawufacturers.

Some of the noise is caused by Ull, » multiple input OR gate that has pins 1,
2, and 3 floating. Although not useu, these pins should be grounded. Another
source of noise is that the rise time of the RA3@*, RAS1*, CASL*, and CASH*
signals are too fast for some RAMS. The additional high frequency components
of these signals will cause some RAMS to glitclL snd 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 :

1. Solder a 15¢ pF 508 volt 10 cap between pin 6 of RP1 and ground. The
nearest ground is on C18 nearest to RP1 pin 7. This is the RAS1* cignal.

2. Solder a 15¢ pF 50 volt 14X cap between pin & of RP1 and ground. The
nearest ground is on C18 nearest to RP1 pin 7. This is the CASL* signal.

3. Solder a 158 pF 5¢ volt 18I cap between pin 3 of RP1 and ground. The
nearest ground is on C12 nearest to Uld pin 5. This is the RASP* signal.

4. Solder a 150 pF 5@ volt 101 cap betw:en pin 2 of RP1 and ground. The
nearest ground is on C18 nearest to Ul3 pin 5. This is the CASH* signal.

3. Check for a trace from Ull pin 4 to Ull pins 1, 2, and 3. 1Iif not

TAI'DY COMPUTER PRODUCTS

COPYRIGHT © 1988

6. Run memory diagnostics to verify the machine is working properly.

The capacitor is a 15¢pF, 5¢ volt, 201 ceramic disk type capacitor.

available from National Parts under:

- Part#

Catalogl

CC-151KJBC

1¢ -9999C

Logos for selected RAM manufactures.

It is

Fujitsu Microelectronics, Inc.
@ Fujitou Hicroelectronics Inc.

Hitachi America, Ltd.
® Hitachi America, Ltd.

Micron Technology, Inc.
@ Hicron Technology, Inc.

Mitsubishi Electronics America
® Mitsubishi Electronics America

Motorola, Imc.
[} Hotorgll. Inc.

NEC Electronics, Inc.
® NEC Electronics, Inc.

.......... deaa -
OKI Semiconductor, Inc.
® OKI Semiconductor, Inc.

- - > > - - - - - W = o - - -

Panasonic (Matsushita)

® Matsushita Ela:ctronics, Inc.

Samsung‘Semiconductor. Inc.
¢ Samsugg Semiconductor, Inc.
Tandy Corporation
® Tandy Corporation

- -

Texas Instruments, Inc.
® Texas Instruments, Inc.

Toshiba Anerica, Inc.
® Toshiba America, Inc.

installed, solder a jumper from Ull pin & to Ull pins 1, 2, and 3. iable .
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