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TECHNICAL BULLETIN INDEX
Sorted by Bulletin Number
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No. Catalog Description Rev. Date
2000:001 26~5140 When first powered up video is not synchronized. 12/08/83°
2000:002 26-5103 Improper power lead dress may cause AC noise. 12/08/83
2000:003 26-5103 Installation of the expansion RAM bank. 12/16/83
2000:004  26-5103 Modification to cure video jitter. 12/19/83
2000:005 26-5103 Memory parity errors caused by U59, 02/27/84
2000:006 26-5111 Complete or partial blank video display. 01/18/84
2000:007 —26-5140 Modification to Rev. PP2 Hires Graphics board. 01/16/86
2000:008  26-514]1 Installation of the coler chip set. ' 01/18/84
2000:009 26-5140 Indentify proper PAL for Hires operation. 01/18/84+ .
2000:010 26-5103 Both floppy drive activity LED's light. 01/24/84
2000:011 26-5103 Shorting power supply pulling system down. 03/16/84
2000:012 26-5104 Component changes on hard drive controller board. - 04/12/84
2000:013 26-5103 Assure proper operation of Memory Parity Interupt. 05/10/84
2000:014  26-5161 To correct timing on external 256k memory board. 01/30/85
2000:015 26-5103 To correct blowing of power line fuse. 05/29/84"
2000:016 26-5103 Ensure proper seating of all expansion PCB's, 04/24/85
2000:017  26-5104 Random problems with internal hard drive, - - 09/11/84
2000:018 26-5103 Possible switch wire damage. 05/13/84
2000:019  26-5103 Possible misalignment of CPU chip in socket. 07/11/84
2000:020 26-5103 Parity modification for units with date code AA, 10/10/85
2000:021 --26-5103 Random dots appearing on color monitor screen. 04/24/85
2000:022  26-5103 Installation of hard drive upgrade kit. 08/14/84
2000:023 26-5103 To increase stability of power supply under load. 08/21/84
2000:024  26-5104 Intermittent 'Bad Command Reading Drive C' error. 10/10/84
2000:025 26-5140 Eliminate random memory errors on graphics boeard. 10/16/84
2000:026  26-5161 Memory timing and refresh problems on ext. RAM PCB 06/28/85
2000:027  26-5103 Test points for new Mitsubishi floppy drive. 11/21/84
2000:028 26-5104 Installation of secondary hard drive, 01/29/85
2000:029  26-5140 "Reflection" of video column zero on right side. 04/24/85
2000:030  26-5103 Insure proper connection of mother brd to main PCB 05/22/85
2000:031 26-5104 To remove a possible interrupt conflict on the bus - 02/03/86
2000:032  26-5103 Correct polarity of External Memory Parity Int. 11/15/85
2000:033 26-5161 To prevent a false memory cycle. 11/15/85
2000:034 26-5161 To correct parity latch timing. 02/10/86
2000:035 26-5164 Mods to allow two or more SDLC (serial) boards. 11/26/85
2000:036 26-5161 Eliminate a timing problem with BUSARDY* signal. 12/05/85
2000:037 26-5164 To eliminate data errors on the Serial (SDLC) brd. 12/06/85
2000:038 26-5143 8087 Numeric Coprocessor upgrade procedures. 01-06-86
2000:039 26-5103 Identifying faulty B0186 CPU chips. 03/12/86
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 because of power supply. 02/04/86°
2000:43 26-5103/4 Substitution of tandy 2000 keyboard oh/15/86
2000:4L 26-5127 Mods to allow HDC touse external Drive C 09/08/87
2000:45 26-5103 Enable proper modem operation 11/19/87
2000:46 26-5161/2 Permit use of Samsung RAM chips etec. 06/01/88
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TECHNICAL BULLETIN COPYRIGHT © -

TANDY COMPUTER PRODUCTS

DATE: NDecember 8, 1913

REVISION DATE: April 18, 1988

BULLETIN NO: ’ - 200311

PRODUCT: 26-5149 High Resolution Graphics PCB
SUBASSEMBLY:s AX-945¢ Graphlcs PCB

SUBASSEMBLY REVISION: Rev. PP2

——

PURPOSE: When first powered up, video is not synchronized. Problem may be
* intermittent.

DISCUSSION:

It 1s possible for the signals on the High Resolution Graphics board to not be
properly synchronized after RESET. The following modification will prevent
this problem.

Revision blank boards (DWGF 17¢9261) already have this modificatlon done,
PROCEDURE :

Make the following cuts: -

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 board, cut the trace from U64 pin 3 to the
feedthrough. Cut the trace at the feedthrough.

3) On the ccrponent side of the board, cut the trace from U64 pin 4 to the
feedthrough. This feedthrough can be found just sbove end to the right
of the cut made in step 2 above. The trace leaving the feedthrough runs
under US4, Cut the trice at the feedthrough.

Make the following jumpers:
1) Jumper U63 pin 1 to US4 pin 3.
2) Jumper U64 pin 2 to U6s pin 4.

3) Jumper U64 pin 1 to the feedthrcugh cut loose from U6A pin 4 in step 3
above.

Proprietary Information T8 2¢¢9:1
Tandy® Corporation PAGE L OF 1
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TECHN ICAL BULLETIN ® COPYRIGHT ©1983 TB 20¢@:1
TRS-80
DATE: December 8, 1983
REVISION DATE: December 8, 1983
BULLETIN NO.: 2069:1
PRODUCT: 26-514@ High-resolution Graphics PCB
SUBASSEMBLY: Hires Graphics (Color or B/W) Board Rev PP2, Rev blank.
PURPOSE: When first powered up video is not synchronized. Problem may

be intermittent.

DISCUSSION:

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

PROCEDURE:
Make the following cuts on on the COMPONENT SIDE of the hires video board:
1) Cut the trace running between U64 pin 1 and Ub4 pin 2

2) Cut the trace from U64 pin 3 to the feedthrough. Cut the trace
at the feedthrough.

3) Cut the trace from U64 pin 4 to the feedthrough. This feedthrough
can be found just above and to the right of the cut made in step
2 above. The trace leaving the feedthrough runs under U64. Cut

the trace at the feedthrough.

Make the following jumpers:
1) jumper U63 pin 1 to U64 pin 3
2) Jumper U64 pin 2 to Ub4 pin 4

3) Jumper U64 pin ! to the feedthrough cut loose from U4 pin &4 in
Step 3 above.

Radie fhaek

TB 200¢:1
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TECHNICAL BULLETIN ® COPYRIGHT ©1983 TB 2¢¢@:2
{ | TRS-80
DATE: December 8, 1983
REVISION DATE: December 8, 1983
BULLETIN NO.: 2000:2
PRODUCT: 26-5103/84 Model 200§ computer
i SUBASSEMBLY: Power 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 power 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 harness must be kept separated as far as is
practically possible.

PROCEDURE:

B TR T W B PR LU S B L R R R T L R e ek

%% 1 IWARNING!! !!WARNING!! !!WARNING!! !!WARNING!! !!WARNING!! *k
Feddek ek kdokk ko kkk ik ok kokkk kol ke ik kokoiokiokdookok ik ki bbb kkk ke kkkdkdekhkk ook
*k *k

%%  ALWAYS UNPLUG THE AC CORD FROM BOTH THE UNIT AND THE WALL BEFQRE *¥*
*%  ATTEMPTING REPAIRS. NEVER ATTEMPT POWER SUPPLY REPAIRS WITH THE *%*
i AC LINE CONNECTED. *%

*k %
Fekdekhd ik th ik hhih ikttt hiidid bbbt hidddddddobbddidtdiddidids

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

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

the AC receptacle to the power switch, and to other connectors which may
need 128 volts AC power.

E3E EH

The DC lines are colored RED, ORANGE, 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.

Radio fhaek

TB 28@@:2
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TECHNICAL BULLETIN
TRS-80°

The AC harness (BLUE and BROWN) should be dressed as closely as possible
to the power supply PCB. Use a pencil or dowel rod to push the AC harness

down as close as possible to the power supply PCB.

There are four wires coming out of the front of the main transformer --
two RED and two BLACK. One of the RED wires goes to the LEFT (as viewed
from the rear) of the large heatsink, the other RED wire goes to the
RIGHT. The LEFT hand RED wire should be dressed against the PCB as well.

Push it down against the AC wiring harness.

The DC wiring harness is routed over the transformer and through the
U-shaped cutout in the metal frame. Add 2 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. Use
a wire-tie to tie the DC cable harnesses to this wire tie mount.

B3 E3

i
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COPYRIGHT ©1983 TB 2000:3

TECHNICAL BULLETIN TRS-80 °
DATE: December 16, 1983
REVISION DATE: December 16, 1983
BULLETIN NO.: 2009:3
PRODUCT: Model 209@ 26-51¢3
SUBASSEMBLY: 128K RAM Expansion 26-5160

PURPOSE: To explain the installation of the expansion RAM bank

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

PROCEDURE:

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 plugs 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 ram.

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

W T,

Radio fhaek
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TECHNICAL BULLETIN COPYRIGHT ©1983 TB 200¢:4
TRS-80°
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DATE: December 19, 1983
REVISION DATE: December 19, 1983
BULLETIN NO.: 2000: 4
PRODUCT: Model 2¢@@# 26-5103
SUBASSEMBLY: 26-514@ Hi-Res Graphics Board with 26-5141 Color Chips

PURPOSE: Modification to cure video jitter or complete unlocking on coler
monitor which cannot be adjusted out by a 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 board not wanting to lock in on the PLL alignment (C64 on the main
logic board).

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

Radio fhaek

TB 2000:4
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TECHNICAL BULLETIN TRS-80 °© COPYRIGHT ©1984 TB 2¢p@:5
DATE: December 19, 1983
REVISION DATE: February 27, 1984
BULLETIN NO.: 2009:5
PRODUCT: Model 2098 26-5103,
SUBASSEMBLY: Main logic board AX-9452

PURPOSE: Memory parity errors caused by U59.

DISCUSSION: Some problems have been encountered with memory parity
errors on the Model 2¢¢@. 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 marked 515¢ (15@ns) need to be modified to

work properly.

PROCEDURE:

Check the date code on the U59 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-6@29 order under stock number 26-51¢3.

Another delay line available is coded with a 515¢ time delay number. This
means it is a 15@ns delay line, and can be modified to work in this
machine. This delay line can be ordered under AMX-5756, stock number

26-5193.

Cut the trace at pin 6 of U59 on the foil side, and rum a jumper from the
feed through at the other end of this trace, to pin 1§ of U59. This will
tap the 156ns delay line at the proper point. This alternate delay line
should be used only in the event that the MX-6@29 is not available.

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

Radio fhaek
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TECHNICAL BULLETIN TRS-80 ® COPYRIGHT ©1984 TB 2000:6

DATE: January 18, 1984

REVISION DATE: January 18, 1984

BULLETIN NO.: 2000:6

PRODUCT: 26~5111 Monochrome Monitor

26-5112 Color Monitor

SUBASSEMBLY : N/A

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

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
different areas of the display.

If the display should appear to go completely blank at times, or if just
parts of it should blank while running diagnostics or other application
programs, first check the brightness and contrast controls on the momitor.
If these controls are a little low and the program displays low intemsity
characters you may not be able to see those characters even though
everthing is functioning properly.

Radio fhaek

TB 2000:6
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TECHNICAL BULLETIN COPYRIGHT © 1986 TB 2000:7
TRS-80°
DATE: January 16, 1984
REVISION DATE: January 16, 1986
BULLETIN NO.: 2000:7
PRODUCT: Hires Graphics Board 26-5140/5141
SUBASSEMBLY: AX-9450 Hires Graphics Board

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

DISCUSSION: The following is a list of modifications to REV PP2 version of the
Hires Graphics Board. These modifications should have already 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.

Rev PP2
CUTS:
U7 Pin 3 (component side near feedthrough)
U29 Pin 8 (foil side between Pin 8 and feedthrough)
U64 Pin 1 (component side between Pins 1 & 2)
U64 Pin 3 (near feedthrough)
U64 Pin 4 (to the right of cut at U64 Pin 3)
U37 Pin 2 (between pin and feedthrough)
U34 Pin 2 (between pin and feedthrough)
Pull pins 5 & 6 of Ul9 out of PCB
JUMPERS :

U10 Pin 15 -- U27 Pin 14
RP2 Pin &4 =-- U34 Pin 7
U8 Pin 17 —- U25 Pin 7
U59 Pin 14 —— U43 Pin 3
U59 Pin 12 -- U43 Pin 4

Us Pin 2 ~-- U2l Pin 17 -- U43 Pin 11
u7 Pin 3 -- U23 Pin 13
U55 Pin 2 -- U56 Pin 2
U54 Pin 19 -- U54 Pin 1
Uls Pin 6 =-- Ul8 Pin 2
U44 Pin 18 — U23 Pin 4 or U6 Pin 3
U44 Pin 17 -- U23 Pin 8 or U7 Pin 17
U44 Pin 12 == U23 Pin 7 or U6 Pin 17
Uesd Pin 2 -—-- U64 Pin 4
U64 Pin 3 -- U3 Pin 1l
U34 Pin 2 - Ul4 Pinl
®
Radio fhaek
TB 2000:7
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COPYRIGHT © 1986 TB 2000:7

TRS-80 °

Ul9 Pin 7 -- Ul19 Pin 6 —- Ul9 Pin 5

Feedthrough at U29 Pin 8
Feedthrough at U64 Pin &
Feedthrough at U37 Pin 2

PROCEDURE: Check all boards

having problems with one.

U29 Pin 7
Ub4 Pin 1
Feedthrough at U34 Pin 2

for broken or incorrect modifications if you are

Radio fhaek

TB 2000:7
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TECHNICAL BULLETIN COPYRIGHT ©1984 TB 2¢0@:8

TRS-80°
DATE: January 18, 1984
il REVISION DATE: January 18, 1984
A BULLETIN NO.: 2000:8
PRODUCT: Color Hires Upgrade 26-5141
' SUBASSEMBLY: Monochrome Hires Board 26-5140

—

PURPOSE: To outline the installation of the color chip set.

DISCUSSION: This upgrade consists of pluggable chips and one cut to
the PCB.

PROCEDURE: Install the TMS 4416-15@ RAM chips at U2 through U9.
Install the 74F245 chips at U4(,41,43, and 44,
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 a hires color
board.

m

e Radio fhaek
TB 20¢p:8
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TECHNICAL BULLETIN COPYRIGHT © 1938
' TANDY COMPUTER PROBUCTS

_DATE: January 18, 1984
REVISION DATE: July 12, 1928
BULLETIN NO: 2003:9
PRODUCT: 26-514p/5141 Hires Graphics Board
SUBASSEMBLY: AX-95450

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 USS5 which can
present problems with monochrome graphics. The incorrect PAL‘'s” have & sticker
on them marked 55 or 55M. The correct PAL is marked 55C or 53540F. 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 psrt number MXP-@@23, Stock number 26-5141.

Proprietary Informstion g 209
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TECHNICAL BULLETIN N COPYRIGHT ©1984 TB 200¢:9
TRS-80
DATE: January 18, 1984
REVISION DATE: January 18, 1984
BULLETIN NO.: 2009: 9
PRODUCT: Hires Graphics Board 26-5148/5141
SUBASSEMBLY: PAL U55
L 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 U55

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.
§ 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 MX 6818, Stock 26-514l.

Radio fhaek

TB 2000:9
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HNICAL BULLETIN COPYRIGHT ©1984 TB 2 :1
TEC TRS'BD ® gog:1¢

DATE: January 24, 1984

REVISION DATE: January 24, 1984

BULLETIN NO.: 200¢:1¢

PRODUCT: Model 20¢@ 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 circuitry on the Rev. A main logic

board a 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. Its exact position is between the drive
select jumpers and P7 staking pins. The in-use and drive select signals
are nanded together which cause both lights to illuminate at the same
time. Cutting this jumper disables the in-use input to the drive (Pl-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.

Radie fhaek

TB 20@@:10
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ETIN PYRIGHT ©1984 TB :
TECHNICAL BULLETI TRS-80 © -8 9 B _200¢:11

o DATE : March 16, 1984
REVISION DATE: March 16, 1984
BULLETIN NO.: 2¢@@:11
PRODUCT : 26-5193/4 Model 20¢¢
] SUBASSEMBLY ¢ ATA-1¢54 Power supply assembly

PURPOSE: To correct possible shorting of power supply causing system to

appear dead.

DISCUSSION:

Some of the reset switches for the Model 2@@#@ are connected to the main
logic board by a shielded cable. When the cable is attached to the reset

switch it is possible for the braid of the cable to touch the heat sink
which is connected to CR13 and CR14 of the power supply. These two
rectifiers are part of the first stage of the DC power source. When the
braid of the cable touches the heat sink it shorts the power supply to
ground,

PROCEDURE :

1. Remove the top case of the Model 2¢@@. Between the floppy drives and
the power supply you should be able to see cables coming from the
power supply to the main logic board. The two pin cable going to J8
is the reset cable. If this cable has a bare braided wire than this
Technical Bulletin could apply and you should proceed with the
following steps.

NOTE: 1If the Model 2¢@#@ has the built in hard drive you will not be
able to see the cables going to the main logic board without
removing the hard drivé bubble,

Remove the top shield of the power supply assembly. This can be done
by removing three screws on the right side, two screws on the left
side, and two screws in the back.

E=H
(]
-

3. The power supply should now be exposed and you should be able to see
the connectors going to the reset switch. Remove the reset cable and
wrap the bare braid with electrical tape or heat shrink tubing. This
will prevent the wire from shorting to the heat sink.

4, Reassemble and check the unit for proper operationm.

il _ Radio fhaek
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TECHNICAL BULLETIN TRS-80 ° COPYRIGHT ©1984 TB {P@g:12
ﬁ DATE: April 12, 1984
REVISION DATE: April 12, 1984
BULLETIN NO.: 2008: 12
PRODUCT: 26-5193/4 Model 20Pf with Hard Drive
SUBASSEMBLY: AX-945] Hard Drive Controller PCB

PURPOSE: Outline proper component values and changes.

DISCUSSION/PROCEDURE:* Some eqrly production hard drive controller
boarde were missing a resistor (R28), had two wrong valued capacitors
installed (C5.and C6), and had one capacitor vhich was not grounded

properly (C8). All Tandy Z@@@ hard drive controller boards should be
checked for the following:

1. Make sure R28 has a 47 ohm 1/4 watt S% reesistor installed in
that silk screen -osition.

2. Check C5 and C6 to insure 1P# pEd capacitors are installed and

' not 150 pfd capacitors.

3. Check C8 to insure that the open pin is attached to the ground
plane nearest it (Refer to Figure 1),

ur
{““_\' nur:-.uﬂ
o- ol Sidise>) chiind

SHORT- TO GROUND ALAMIE

Hi ' c8

Figure 1
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TECHNICAL BULLETIN TRS-80 ° COPYRIGHT ©1984 TB 20¢@:13
DATE : May 19, 1984
REVISION DATE: May 10, 1984
BULLETIN NO.: 2000:13
PRODUCT : 26-51¢3/4 Model 200¢
SUBASSEMBLY : AX-9452 Main PCB

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

DISCUSSION:

The Memory Parity Interupt signal (MEMINT@@) is gemerated by U87 on the
main PCB. This chip is a 74LS38 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 watt resistor from U87 pin 11 to U87 pin 1l4.°

A 2.2k Tesistor is available from National Parts under part number
N-§216EEC and catalog 26-9999R.

Radio fhaek
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DATE : May 10, 1984

REVISION DATE: January 3@, 1985

BULLETIN NO.: 2000: 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 l6.

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

Radio fhaek
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TECHNICAL BULLETIN COPYRIGHT © 1988
TANDY COMPUTER PRODUCTS

DATE: Hay 29, 1984

REVISION DATE: April 11, 1988

h BULLETIN NO: 2000713

PRODUCT 26-5193/5104 Tandy 2009
SUBASSEMBLY: N/A

SUBASSEMBLY REVISION: NI/A

m

PURPOSE: To correct blowing of power line fuse.

DISCUSSION:

During power-up of the Model 2¢¢@ there is a current surge which exceeds the &
amp rating of the power line fuse causing it to blow. Since this surge is
very short and normal operation falls below the & amp rating, replacement of
the "normal® blow fuse with a *slow® blow fuse is required.

PROCEDURE :

The spe.cified replacement is a 4 Amp 125v SLO-BLO fuse., National Parts carrles
& & amp 258v SLO-BLO fuse that is an acceptable substitute, It may be found

- unders -
Part Number: HF-§211 Catalog Number: 26-5104
Proprietary Information TB 2008:15
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TECHNICAL BULLETIN TRS'BD ®
L
DATE : May 29, 1984
REVISION DATE: May 29, 1984
BULLETIN NO.: 2000:15
PRODUCT: 26-5103/4 Model 2000
1l SUBASSEMBLY : N/A
PURPOSE: To correct blowing of power line fuse.

DISCUSSION/PROCEDURE:

During power up of the Model 2000 there is a current surge which exceeds
the 4 amp rating of the power line fuse causing it to blow. Since this
surge is very short and normal operation falls below the 4 amp rating,
replacement of the "Normal" blow fuse with a "Slow" blow fuse is required.

A &4 Amp 125v SLO-BLO fuse can be ordered from National Parts under part
number AHF-1303 and catalog number 26-5104.

I
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nulo maek NATIONAL TECHNICAL SUPPORT 0220 817-390-3810

400 ATRIUM—ONE TANDY CENTER, FORT WORTH, TEXAS 76102

A Division of Tandy Corporation
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Date: August 2, 1984

To: All Computer Service Personnel

) From: Ken Brookner, Technical Support

Sub ject: Technical Bulletin 2(¥@@:16 is Incorrect
File: 209¢: 16

Technical Bulletin 2(¥@@:16, revision date May 21, 1984, is incorrect. Please
discard Technical Bulletin 2P@@:16 and imsert this memo in it's place. A new
Technical Bulletin 20@@:16 will be issued at a later date.

XN

The biggest name in little computers®




TECHNICAL BULLETIN COPYRICGHT 1985 TB 2000:16

TRS-80 °
DATE: April 24, 1985
REVISION DATE: April 24, 1985
BULLETIN NO,: 2000:16
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 boarda to the card cage may contribute to intermitEent
problems. Expansion boards sometimes uaseat themselves Causing
intermittent operation of the computer. Replacing these nylatch plungerl
with machine screws does a better job of seating, grounding and securing
expansion boards to the card cage.

** Compliance With This Bulletin Is Mandatory W+

-

PROCEDURE : Replace ALL nylatch plungers securing expansion

boards to the Tandy 2000 card cage with machine screws. These screwvs are
available through National Parts under:

Catalog Number 26-5104, Part Number AHD-2974

Radio fha ek
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TRS-80 °
;J DATE: May 31, 1984
REVISION DATE: September 11, 1984 .
i,
BULLETIN NO.: 2000:17
;] PRODUCT: 26-5104 Model 2009
SUBASSEMBLY: Hard Drive Controller AX-9451
PURPOSE: Random problems with access of, or formatting of the internal

hard drive.

*kidkdk THIS TECHNICAL BULLETIN IS MANDITORY H#¥dkw

DISCUSSION:

Some Model 2¢(# computers with the built 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.

PROCEDURE :

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

Order the Screw from National Parts with the following information:

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

— Radie Sfhaek
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PAGE 1 OF 1




TECHNICAL BULLETIN TRS-80 ® —xEOPYRIGHT ©1984 T8 2000:18

~ DATE:

REVISION DATE:
BULLETIN NO.:
PRODUCT;

SUBASSEMBLY:

June 13, 1984
June 13, 1984

2000:18

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 aupply, it is possible the heat sink could
rub againet 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.

(M(_
PROTLCTON

Radio fhaek
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DATE : July 11, 1984

REVISION DATE: July 11, 1984

BULLETIR NO.: 2¢0¢4:19

PRODUCT : 26-5103/4 Model 2¢¢¢
SUBASSEMBLY: AX~-9452 Main Logic Board

PURPOSE: Possible misalignment of CPU chip in socket,

DISCUSSION:

The 8186 CPU chip used in the Model 2¢00 is packaged in @ 68 pin ceranmic
leadleas chip carrier. This type of package reducea the size of the
overall IC, howvever it also decreases the space betwveen each IC pin. When
replacing the CPU chip in its socket, care must bs taken to properly seat
and align the IC. Failure to do so could cause saveral 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 ahould 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 sligns with the index ‘corner of the socket. Hook
two corners of the hold down strap on the edges of the socket. Then with
a finger placed through the middle of the strap press on the IC wvhile you
snap on the other two corners. Pressing on the CPU chip in this manner

vwill help avoid the IC from becoming misaligned with the shock of snapping
on the strap.

Radie fhaek
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TRS-80 °
DATE; July 26, 1984
REVISION DATE: October 10, 1985
BULLETIN NO.: 2000:20
PRODUCT : 26-5103 Tandy 2000
SUBASSEMBLY : AX-9452 Main PCB

PURPOSE: Parity modification for units with date code AA.

DISCUSSION:

Early production units had a PAL chip (U95) which did not properly handle
memory parity. These units can be identified by the date code AA stamped near
the serial number. Any Tandy 2000 with this date code must have U95 replaced
with 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 ,'671A', indicate the IFL's program checksum,

PROCEDURE :

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

Radio Shaek
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DATE: July 19, 1984

REVISION DATE: April 24, 1985

BULLETIN NO.: 2000:21

PRODUCT : 26-5103/4 Tandy 2000

SUBASSEMELY : 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 problem on the Hires graphics 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 diagnostic after
an extended period 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 Cut pins 1 and 15 of U34, U35, U36 and U37 at the chip and bend them
up away from the board.

2. Jumper all of the above pins to the new Pal U69 pin 14,

3. Run a jumper from U69 pin 11 to Ul9 pin 11.

4. After this is done, run Hires diagnostics for proper operation.

Radio fhaek
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- TRS-80 ° =
DATE: - . Avgust 14, 1984
REVISION DATE: : August 14, 1984-
BULLETIN NO.: & 2066{22_ k
PRODUCT: . M@dei.2ﬁ09,1?6¥51¢3¥
SUBASSEMBLY: . ‘;.Hafd-ﬁiéﬁlufg¥a&é'ijt

PURPOSE: Detail installation of héfd diﬁk'in'Hodel‘ZGGQ;

DISCUSSION: 1Install hard drive upgrade kit as outlined below.

PROCEDURE: Remove top cover from computer, Remove access plate on

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

f1) Mok ‘extra AC connector {bloe~brown) from main supply AC harness to
reanacter next to fuse on hard drive supply.

(2) Us: one of the green ground wires supplied'to run from spade lug on
hard dr:ye supply to grounding bolt on the inboard side of main supply
REETae

(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
motherboard are what this plug mounts -to. Route cables through the
opening directly below where plug mounts. - :

Radie fhaek
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TRS-80°

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

Connect rlbbon cables to bubble w1th cables dressed up.

Connect DC power harness to buhble..

Remove main loglc board from computer and check the version of boot ROM's..
1f they are marked."Boot HD" or "Boot 1$3" then they will work as hard
drive boot ROM's. If marked "Boot 16" then you will have to order hard
drive boot ROM's under the numbers listed below. Allgn hard drive
accord1ng to Tech Bulletin HD: 22,

U47 MR-5996 1 ;i iZ6-5hB4lH of
v48 ux—adas 2 zes-’sidiit 13 t
- Radio fhack -
TB 2¢09:22 :

PAGF. 2 OF 2




E TECHNICAL BULLETIN TRS-80 ° COPYRIGHT ©1984 TB 2¢¢@:23
y%r
las DATE : August 21, 1984
- REVISION DATE: August 21, 1984
e BULLETIN NO.: 20¢@:23
™ PRODUCT : 26-51¢3/4 Model 20¢¢
L)
SUBASSEMBLY : ATA-1¢54  Power Supply
“ _ PURPOSE: To increase stability of power supply under maximum load.
L DISCUSSION: °

T The 95 watt power supply used in the Model 20@8¢ has a load sense section.
This section monitors 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. :

B

PROCEDULE:

Change G22 from a .fl uf capacitor to a .P47 uf capacitor.
Change €23 from a .fi1 uf capacitor to a .P47 uf capacitor.

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

=
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", _
e i DATE: August 24, 1984
-_ REVISION DATE: October 10, 1984
BULLETIN NO.: 2000: 24
PRODUCT : 26-5103/4 Tandy 2000HD —
. SUBASSEMBLY : AX-9451 Hard Drive Controller

PURPOSE: To help eliminate intermittent 'Bad Command aéaiing Drive C'

]t error messages and random flawed tracks appearing during hformat.
il DISCUSSION: Address latch U33 is presently permanently enabled which
i can cause intermittent errors when reading aund writing to the hard drive.

To correct this problem pins 1 and 19 of U33 nced to be cut away from
ground and tied to the BUSALE line to allow the address latch to be
" disabled.

. i

PROCEDURE: This .modification is mandatory on ALL Tandy 2000 Hard
Drive units in for repair.

& 3

1. On the componet side of the board, cut pins 1 and 19 of U33 and bend
them away from the PCB.

2. Run a jumper wire from pins 1 and 19 of U33 (couponent side of the
board) to J5 pin 19A (foil side of 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 194A. If no hole is
present run the wire to thc side of J5 to J5 pin 19A.

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

&=

- . kel
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;j_ TRS-80°

;J: DATE : October 16, 1984

) i REVISIOK DATE: October 16, 1984

;;! BULLETIN KO.: 2009:25

A | PRODUCT : 26-5140 Model 20@¢ Graphics Board
@5; SUBASSE!’BLY : AX-945¢ Graphics PCB

= 1

PURPOSE: To eliminate random memory Errors.

- mm—ve s

E3

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 :
' ) A1l 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 U34 pin 2.

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

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

E3 E3

E3 E3

Radio fhaek —_
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DATE: September 6, 1984

REVISION DATE: June 28, 1985

BULLETIN NO.: 2009:26

PRODUCT 26-5193/4 Model 2000

SUBASSEMBLY: 26-5161 External 256K Expansion board

PURPOSE: To correct memory timing and refresh addressing problems.

DISCUSSION: Two problems have been found on the 256K RAM expansion

boards for the 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 meet
our specifications. If problems with memory persist these delay lines
should be suspect.

** Compliance With This Bulletin is Manditory **

PROCEDURE:

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

(2) If the resistances measured above were very high perform the following
modification:

(a) Cut the trace, on the foil side of the board, leading to pin 9
of U66.

(b) Cut the trace, on the component side of the board, leading to
pin 7 of U66.

(c¢) Solder a wire jumper from pin 9 of U66 to pin 1§ 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 Catalog# 26-5161

Radio Shaek

TB 20@p: 26
PAGE 1 OF 1




]

TECHNICAL BULLETIN COPYRIGHT ©1984 TB 24¢@:27

drives.

TRS-80°

DATE: November 21, 1984

REVISION DATE: November 21, 1984

BULLETIN NO.: 2003227

PRODUCT: . 26=51P3 Model 2¢¢4

SUBASSEMBLY: AXX-5858 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 20¢8. You may receive this drive as
2 replacement part or you may see it in newver machines. There are a few
minor hardware differences between this aad the older M4853 and it ie
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 juoper 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

One of the major differences is the resistor pack mentioned
sbove. This termination pack should be present only on drive #1 in & two
drive system. Lf the system contains only one drive, then it wust 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
alignment specifications are the same.

Two of the alignwents 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 eyesd are
not within specifications, loosen thia set screw and ad just 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 belos.

Radio fhaek
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JUMPER DESCRIPTION
DSX Drive select
2s Hold ready
HC Head load always
i o'y Motor on from drive select

Resistor pack RMl installed only on last drive.

TEST POINT DESCRIPTION
TP1 Track fid
TP3 Raw Data
TP9 & TP1P _Antlog Data
‘TP1l4 Index
TPG Ground
.
Radie fhack
TB 20¢¢:27
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DATE: January 29, 1985
REVISION DATE: January 29, 1985
BULLETIN NO.: 2000:28

PRODUCT : 26-5103 Tandy 2000, two drive
26-5104 Tandy 2000, HD, and one disk drive

SUBASSEMBLY: AX-9577 Hard disk controller/interface

PURPOSE: Procedures for installation of a secondary hard drive on a Tandy
2000.

DISCUSSION: There are two types of hard drive controller boards you

may find in the field. One has ribbon cable connections for a secondary

drive, the other does not. If a customer wants to upgrade an existing
2000HD by adding a secondary drive, but the controller board does not have
the ribbon cable connectors, that controller board must be replaced. New
boot ROM's (U47 and U48) must also be installed. The part numbers for the
replacement parts are.

Secondary cable kit for Tandy 2000, 26-5126
New style controller PCB, 26-5103 AX-9577 Disk Controller
U47, 26-5103 MX-6252 Boot ROM (474600)
U48, 26-5103 MX-6253 Boot ROM (484400) H{)

If the controller in the customer's computer does have the ribbon cable
connectors, you need only verify the proper jumpering and termination of
the secondary, and the presence of the correct boot ROM's.

Please note that since the secondary drive has its own conmnection to the
controller board, both the primary and secondary will require termination.
Also there is only one connector on the controller for a secondary.
Therefore the maximum system configuration is one primary, and one
secondary hard drive. The primary hard drive must always be internal.

Radio fhaek
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TRS-80°
m PROCEDURE :
"
Step 1f yes/next 1f no
1.) 1Is there a primary drive
installed in this unit? step 2 see TB 2000:22

l |
| |
| l
I I
, l I
2.) Does the existing controller | |
have connections for | |
a secoundary HD? | step 11 ! step 3
| |
i 3.) . wkk CAUTION *** | |
Insure a save has been made I |
of all data on HD before proceeding [ |
| |
Replace controller with AX-9577 | I
Replace boot ROM U47 with MX-6252 | I
Replace boot ROM U48 with MX-6253 |  step & |
i | |
4.) Connect secondary to controller | step 5 |
l I
5.) Align Controller/adjust motor speed | step 6 i
| |
6.) Re-format primary and secondary with| |
5' MSDOS version 2.11.01 or later. | step 7 !
| |
7.) 1s system fully operatiomnal? I step 8 | step 9
| l
8.) 1Install Customer data. | end |
| |
9.) Run HDREL, write with read verify. | |
Test passed? | step 6 | step 10
| |
" 10.) Check all work. | step 5 |
] I I
11.) Connect secondary to controller. | |
*kk CAUTION *¥*% | l
Insure a save has been made [ I
of all data on HD before proceeding | step 6 |
I |
iy i
- Radio fhaek
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i
DATE : April 24, 1985
REVISION DATE: April 24, 1985
BULLETIN NO.: 2000:29
PRODUCT : 26-5140 Tandy 2000 High Resplution Graphics board
SUBASSEMBLY: AX-9450 Graphic Monochrome PCB
PURPOSE: Correct "reflection" of video column zero on the right side of
' the video display.
DISCUSSION: On gome Tandy 2000's while in monochrome screen mode 4,
what appears to be a reflection of video column zero shows up on the right
gide of the videc 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

Radio fhaek
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DATE: May 22, 1985

REVISION DATE: May 22, 1985

BULLETIN NO.: 2000: 30
PRODUCT; 26-5103/4 Model 2000
' SUBASSEMBLY: AX-9448 Motherboard

PURPOSE: To insure proper connection of Motherboard to Main logic board.

DISCUSSION: Due to improper seating of the mother board to the main

logic board, intermittent bootup, video, or power problems may occur. The
four screws which hold the main logic board and pan to the plastic case

' often times become stripped and creates a bad connection to the
motherboard. To insure proper connection is made between the main logic
and motherboard, a Retainer Kit is to be installed 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) #6 Lock Washers
(2) #2-56 x 5/8" Screws (2) #4 x 1/4" Screws

1. Remove main logic board and pan from 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 motherboard are
soldered together omit step 3.

3. (Refer to figure 1.) Remove screws and nuts holding (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
clips tightly in place.

E3E Ed

Radie fhaek
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E_3

4, (Refer to figure 1.) Place the retainer clips over the screw ears of
the connector (P6) behind #6 lock washer if used.

5. Reattach the main logic board to the pan. Reinstall the mother board
and insert the two screws into standoff's from bottom side. Thread the two
screwe into the retainer clips, pulling the two boards together for a
tight fit. WARNING: Do mot over tighten the screws or you will strip

out the retainers.

i

E 2

6. Reassemble unit and test for proper operation.

E =2 E3

oo
i
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Figure 1.

Retainer Clip
Mounted over ear

Retainer Clip
Screw to be replaced

1. Retainer clip is inserted over (P6) connector mounting ears.

2. Insert screw through bottom of main logic board pan standoff's under
the (J5) connector on main logic board.
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DATE: September 20, 1985
REVISION DATE: February 3, 1986
BULLETIN NO: 2000:31

PRODUCT: 26-5104 Tandy 2000HD

26-5125 Tandy 2000 Hard Disk Upgrade
SUBASSEMBLY: AX-9451, AX-9575 Hard Disk Controller Board

SUBASSEMBLY REVISION: Rev. A

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

DISCUSSION:

The hard drive ‘controller board interrupt is passed to the CPU by the
'BUSINT16' signal. However, this interrupt line is assigned to external 1/0
and DMA operations., If an external board requiring this line were installed
it would be in conflict with the hard drive controller, causing a possible
lockup. To avoid this, the hard drive's interrupt must be moved to the
'BUSINT17' signal line.

** Compliance With This Bulletin Is Mandatory *¥

PROCEDURE :

1. On the the HD controller PCB, cut the trace running from
U32 pin 9 to J5-9B.

2. Add a jumper wire from U32 pin 9 to J5-17C.

3. Check for proper operation using HDREL and HDDIAG diagnostics.

Radio fhaek
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DATE: ) November 15, (985
REVISTION DATE: November 15, 1983
BULLETIN NO: 2000+ 32

PRODUCT: 26-5103/4 Tandy 2000
SUBASSEMBLY: AX-9452 Main Logic Board

PURPOSE: To correect polarity of External Memory Parity Interrupt.

DISCUSSION:

The External Memory Parity lnterrupt signal going to the interrupt controller
on the main logic board has the incorrect polarity, This cayses any parity
error that occurs on the external memory boards to be improperly handled
leading to & false parity error message or no message vhen a true error
occurs.,

*#* Compliance With This Bulletin Is Mandatory *#*%

PROCEDURE:

To correct the polarity, the signal needs to be inverted. This can be
accomplished by a spare gate at locatlon Ul20.

1. On the component side, cut the trace that runs betueen R32 and R33. This
trace connects a lower feed-through, located above U98 and U%9, and an
upper feed-through located below U66.

2. Add a jumper vire from the lover feed-through isolated in step 1, to
U120 pin L2,

3. Add a jumper wire from the upper feed-through isolated in step 1, to
U120 pin 13,

4. Check operation with all memory diagnostics.

Radio fhack
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TRS-80 °
DATE : November 15, léﬁs
REVISION DATE: November |5, L9835
BULLETIN NO: 2000.33
PRODUCT : 26-5161/2 External Memory Board
. SUBASSEMBLY: AX-9469 External Memory PCB

PURPOSE: To prevent a false memory cvcle.

DISCUSSION:

Tt has been found that under certain conditions the refresh count circuitry
could cause a false memorvicycle. To prevent this, the reiresh memory cycle
needs to be qualified vith the latched .refresh signal. .

** Compliance With This Bulletin Is Mandatory #*

PROCEDURE :

l. On the component side, cut the trace at U48 pin 3,
*
2. Add & jumper wire from U48 pin 3 to U28 pin 6.

3. Check operation with all memory diagnostics.

Radto fhaek
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TRS-80
DATE : November 19, 1985
: REVISION DATE: February 10, 1986
Q BULLETIN NO: 2000: 34
Ej PRODUCT : 26-5161/2 External Memory Board
SUBASSEMBLY : AX-9469 External Memory Board

SUBASSEMBLY REVISION: All revisions

E3

PURPOSE: To correct parity latch timing.

i

DISCUSSION:

To guarantee the proper parity latch timing, sufficient set-up and hold times
must be maintained. The PAL at location U42 with the checksum 31CC or 31AB,
has been found not to consistently supply this proper timing.

*%* Compliance With This Bulletin Is Mandatory ¥%*

PROCEDURE :
e dededededededodedeodedodededeodokodoke ok dolokk ok ik kkkkokokokkk

ONLY Checksums of

31EF or 3577

are acéeptable PALs for U42.

% % F * * ¥ %
* % % % ¥ ¥ *

kdkkddfkikdkikiokkiikhkkiikikddkdkkidkikikikidks

1. Replace the PAL at location U42 with a new PAL having a checksum of 31EF,
or 3577. Note, the PAL's label has the location number (42) first and
then the four digit checksum (31EF or 3577).

2. For PALs with a checksum of 3577 ONLY, bend pin 5 up out of the socket and
jumper it to pin 20.

E 3. Check operation with memory diagnostics.

The new PAL can be ordered from National Parts under part number MX-6175 and
catalog 26-5161.

_;J | Radio fhaek
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1. TRS-80°
i P
' DATE; November 26, 1985
u REVISION DATE: November 26, 1985
BULLETIN NO: 2000:35
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.

DISCUSSIOR:

In order for two or more SDLC (serial expansion) boards to function properly,
the signal BUSINT03 must be low active on the bus. This necessitates
modifications to the main logic board of the Model 2000 and also a Jumper
change on the SDLC boards.

NOTE: This modification is only required when 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 E8-E9 to E8-E10 on all SDLC boards in the system.
(This enables use of a low active BUSINTO03).

2) The first SDLC board should have E5~E6 jumpered (denmctes 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

BULLETIN NO: 2000:36

PRODUCT: 26-5161/2 External Memory Expansion Board
SUBASSEMBLY : AX-9469 External Memory Expansion Board

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

DISCUSSION:

The BUSARDY* (BUS Asynchronous ReaDY) signal is used by an 1/0 device to tell
the CPU to wait until it has finished it's task. The PAL at location U30
controls the timing of this BUSARDY* signal for the External Memory Board.
U30 with a checksum of 2518 (labeled '302518') has been found to incorrectly
handle this signal causing the CPU to 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 U30 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 Nationmal Parts under part number MX-6177 and
catalog 26-5161.

Radio fhaek
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DATE: December 6, 1985
REVISION DATE: December 6, 1985
BULLETIN NO: 2000:37
PRODUCT : 26-5164 Serial Expansion Board
SUBASSEMBLY: AX-9043 Serial Expansion Board

PURPOSE: To eliminate data errors.

DISCUSSION:

A timing problem with the enable signal (245EN*) of the data bus buffer U26
may cause the buffer to be enabled or disabled at the wrong time causing data
errors. To insure proper timing, the enable signal for the buffer must be
further qualified. This is accomplished with a new PAL at Ul9 and one at U33.
Ul9 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 BUSAQ7-BUSA15) to qualify it.

** Compliance With This Bulletin Is Mandatory **

PROCEDURE:

l. Replace the PAL at location Ul9 with the new one having a checksum of
7A00. 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 26-5164.

3. On the solder side, cut the trace between Ul9 pin 13 and the feedthru next
to RS.

4. On the solder side, add the following jumper wires:
1) From U33 pin Il to Ul9 pin 13.
2) From U33 pin 12 to UL9 pin 8.
3) From U33 pin 13 to U32 pin 1l.
4) From U33 pin 14 to U26 pin 19.
5) From U33 pin 18 to Ul6 pin 1.

5. Check for proper operation using the SDLC diagnostic.

Radio fhaek
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DATE: January 6, 1986
REVISION DATE: January 6, 1986
BULLETIN NO: 2000:38
PRODUCT : 26-5143 8087 Numeric Coprocessor
SUBASSEMBLY: AX-0112 Upgrade kit

PURPOSE: Upgrade procedure and service information for the 8087 Numeric
Coprocessor.

DISCUSSION:

The iAPX 8087 is a numeric coprocessor that extends the Tandy 2000 central
processing unit (CPU) to include native opcodes for floating point operations.
This extension appears to the programmer as part of the processor, i.e.: no
special initialization instructions need to be executed to support the 8087.
It interprets imstructions in tandem with the CPU and recognizes operations
that it must perform as part of the instruction stream.

Included in this bulletin are the procedures to upgrade a Tandy 2000 with the

8087 numeric coprocessor and service information on the B087 PCB. The service
information contains a short theory of operation, a schematic, and PCB layout.

UPGRADE PROCEDURE:

The following procedure outlines the steps required to install the

upgrade kit. This kit includes a specially modified Tandy 2000 main PCB
mounted on a new pan, the BO87 coprocessor PCB, and a new power supply top
cover.

1. Turn off the power to all peripherals and the Tandy 2000. Disconnect the
power cords from the outlets.

2. Disconnect and remove the video display, the keyboard cable and the
keyboard from the Tandy 2000.

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 fromt, then
lift the top cover off the computer.

Radio fhaek
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11.
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13.

TECHNICAL BULLETIN TRS-80 ® COPYRIGHT © 1986 TB 2000:38

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 all applicable diagnostic tests to verify
correct operation.

Remove the hard disk power supply (if installed).

Remove the top cover of the main power supply and replace it with the new
cover supplied with the upgrade kit. Note, if the unit has an internal
hard drive it must be removed to allow removal of the power supply cover,

Reinstall the hard disk power supply (if applicable).

Turn the Tandy 2000 over, remove the four (4) mounting screws which
attach the metal chassis of the main logic PCB assembly to the base.

Carefully disconnect the connections to the main logic PCB and remove the
PCB and metal chassis.

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 snips, as
close to the screw as possible.

DO NOT FORCE THE BOARD.

1f any force is required to seat the boards
the standoff has not been cut short enough.
Note, a shorter screw may be required to
avoid shorting the coprocessor PCB.

* % % % % %%
% % % % % % ¥

Carefully reattach the comnections to the new main logic PCB assembly
supplied with the kit (includes metal chassis and 8087 coprocessor PCB).

Reassemble the computer and reconnect all cables and power cords.

Check for proper operation with system and coprocessor diagnostics.

Radio fhaek
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SERVICE INFORMATION:

The iAPX 8087 identifies numeriec instructions by monitoring the bus activity
of the 80186 CPU., Two sets of status lines (SO* - S2%* identify 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 a queue up to six bytes long from which opcodes are fetched). A
certain class of instruction codes (ESCape opcodes) have been reserved for the
numeric coprocessor extension. In responce to an ESC opcode, the 80186
computes the EA (Effective Address) identified by the opcode, and does a
single memory read from that address. The 8087 decodes the ESC instruction
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 B087 informs the 80186 of its status by outputting BUSY
(active high while doing a numeric operation). The CPU has an instructionm
(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 a new numeric instruction before the last one
has completed its execution. Interface between the 8087 and the 80186 is
performed by the 82188, This device provides system READY synchronizationm,
converts the RQ/GTn* bus master control convention of the 8087 to the
HOLD/HDLA convention of the 80186, synchronizes the QSn* lines of the 80186 to
the 8087, and provides RD*, WR*, and ALE strobes by decoding the S0%* - S2%
status lines that are common to both the 80186 and the 8087.

Additional logic on the circuit board regenerates the MCSO0* and MCS1* {Memory
Chip Select 0 and 1, active low in 00Q00OH - 1FFFFH for MCS0* and in 20000H -
3FFFFH for MCS1*) that is generated by the 80186 so that the 8087 may 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 run a
three wait state access to this area).

Radio fhaek

TB 2000:38
PAGE 3 OF &




TECHNICAL BULLETIN TRS-80 ® _COPYRIGHT © 1986 TB 2000:38

=l L
| af] «f] |
TANDY CORP. (©
MADE IN USA 1985 Y! ue
5 S
L ca
Rllj l:lca us D
U3
—
us ws [

Tandy 2000 8087 Numeric Coprocessor Component Layout
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TECHNICAL BULLETIN TRS-80 ® COPYRIGHT © 1986 TB 2000:39
DATE: December 13, 1985
REVISION DATE: March 12, 1986
BULLETIN NO: 2000:39
PRODUCT : 26-5103/4 Tandy 2000
SUBASSEMBLY: AX-9452 Main Logic PCB

PURPOSE: Identifying faulty 80186 CPU chips.

DISCUSSION:

Several versions of the 80186 CPU have been used in the Tandy 2000. Some of
these may have missing command functions. Some are 6 MHz speed chips instead
of the required 8 MHz. These CPU chips may not exhibit any problems, or only
have problems with certain application programs such as a CAD package. Proper
identification, and replacement if necessary, is required to insure proper
operation.

** Compliance With This Bulletin Is Mandatory *¥

PROCEDURE ;

Identification markings may be made on either side of the chip. If the Intel
name and logo are not visable from the top side, then the markings are made on
the contact, or bottom side of the chip. This requires removal of the chip
from it's socket for identification. Refer to Technical Bulletin

2000:19 for CPU removal and replacement procedures.

There are two items to check, clock speed and version number. If either one,
or both of these numbers are incorrect the chip must be replaced. Figure 1
shows a typical 80186 CPU chip.

r 1

T
/ YPe
Version

""&.._‘ Date Code

[y C!Dll&-I

Figure 1 lsunaz

14240013
INTEL ‘82
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Note the type number may be prefixed with either a "C" or an "R". Either of
these is correct. This prefix is Intel's chip package code.

Clock speed is determined by the suffix of the type number:

Clock Speed
C80186 8 Miz Good (No Suffix)
C80186-3 8 MHz Good
C80186-6 6 MHz  BAD

The version number is located directly below the type number and begins with a
letter 'S'. There are three acceptable version numbers:

Acceptable Versions
§40142 Good
540173 Good
blank Good

A "blank" version number indicates that there is not
a number starting with an "S" between the type and
date code. The date code number will appear directly
below the type.

Fedckicdciokirick Aok dok gk ko ke kkok ok Aok ook ik dokedokdoiocde dok dededodedcdeloiodeioicicdoickoiccdokokoiok dokok
* *
* IMPORTART NOTE FOR COPROCESSOR USERS *
% *
* A Tandy 2000 with the coprocessor installed MUST NOT have an *
* “g" yersion number on the 80186 CPU chip. The CPU version *
* must be a blank. *
* *

g
i

A new 80186 CPU chip is available from National Parts under part number
MX-5993 and catalog 26-5103.
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TRS-8
DATE: December 30, 1985
REVISION DATE: December 30, 1985
BULLETIN NO: 2000:40
PRODUCT ; 26-5104 Tandy 2000HD
26-5125 Tandy 2000 10 MEG Hard Drive
SUBASSEMBLY: AX-9451 Internal Hard Drive Controller PCB
AX~9575 1Internal Hard Drive Controller with secondary
connectors

PURPOSE: To correct false triggering of P4SEL* and MR* one-shot which could
cause garbage to be written to the hard drive.

DISCUSSION:

An active Peripheral Chip Select 4 (PCS4*) signal indicates an 1/0 port
address in the range of 0200H to 027FH. The Tandy 2000 Hard Drive Controller
uses the even address ports between 0270H and 027EH as well as 026CH,
Therefore the PCS4* signal is qualified with address line 0 to produce the
Peripheral 4 SELect (P4SEL*) signal, which indicates an even port address
within the hard drive controller I/0 area. When disabled the address buffer
outputs are floating which has been found to cause address 0 to incorrectly
qualify the PCS4* signal which in turn causes an invalid selection of the hard
drive controller board. The resulting invalid P4SEL* signal will then trigger
the one-shot U36 generating an invalid MR* signal. This could cause a bad
write to the hard drive destroying data 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 PCS4* signal. The MR* one-shot must be further qualified
with the ReaD* Internal Bus (RD*IB) signal to prevent an invalid MR*,

1. Add a 470 ohm resistor from Ul9 pin 2 to Ul9 pin l4. A 470 ohm resistor
is available from National Parts under part number N-0169EEC, catalog
26-9999R,

2. On the component side, cut the trace between U36 pin 2 and U36 pin 3.

3. Add a jumper wire from U32 pin 14 to Ul7 pin 9.

4., Add a jumper wire from Ul7 pin 8 to U36 pin 2.

5. Check operation with system diagnostics.
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TECHNICAL BULLETIN TRS-80 ® COPYRIGHT © 1986 TB 2000:41
DATE: January 22, 1986
REVISION DATE: January 22, 1986
BULLETIN NO: 2000:41
PRODUCT : 26-5104 Tandy 2000 Hard Drive
SUBASSEMBLY: AX-9451 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 capacitor (C8) in this hard drive controller. The
capacitor, if acting improperly, will cause the hard drive to show 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 **

PROCEDURE: Apply heat to the 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 realigning the controller.

Capacitor, trim 7-60pf Part# ACF-7364 Catalog# 26-5125

Radio fhaek
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TANDY COMPUTER PRODUCTSB

DATE : February 4, 1986
REVISION DATE: March 26, 1986
BULLETIN RO: 2000:42

PRODUCT : 26-5103/4 Tandy 2000
SUBASSEMBLY : ATA-1054 Power Supply

SUBASSEMBLY REVISION: All Revisions

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

DISCUSSION:

The power supply for the Tandy 2000 has two potentiometers. One to adjust the
+5 volts (R10) and another to adjust the +12 volts (R8). During operation it
has been found that these potentiometers will change value. This could cause
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 :

To 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 a standard value resistor which will indicate that a
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). This is because the
+12 volt potentiometer's slide arm is connected to one of its fixed legs.

1. Gain access to the power supply's potentiometers by removing the top case
of the Tandy 2000 and the top metal shield of the power supply.

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 at J2 pins 1 or 2 and adjusted by RS8.

+5 volts can be measured at J2 pins 8 through 12 and adjusted by R10.
Ground is at J2 pins 3 through 7.

TB 2000:42
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Turn the unit off and remove the power supply PCB.

Refering to the figure below remove R10 (+5 volt), observing the leg
orientation. With an OHM meter measure the resistance between Leg 1 and
Leg 2. This is the first fixed resistor value. Measure the resistance
between Leg 3 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
holes vacated by Leg 3 and Leg 2. This completes the replacement of the
+5 volt potentiometer,

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

and Leg 2.

Install the fixed resistor between the holes on the power supply PCB
vacated by Leg 1 and Leg 2. This completes the replacement of the +12
volt potentiometer.

Reinstall the power supply PCB and check for proper voltage levels on the
+5 volt and +12 volt sections.
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TANDY COMPUTER PRODUCTS

DATE: April 15, 1986
REVISION DATE: April 15, 1986
BULLETIN NO: .2000:43

PRODUCT : 26-5103/4 Tandy 2000
SUBASSEMBLY: AXX-0220 FKeyboard

SUBASSEMBLY REVISION: All Revisions

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

DISCUSSION:

Under certain conditions National Parts may substitute the Tandy 1000 keyboard
(AXX-0236) for the Tandy 2000 keyboard (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 the nine (9) keyboard case screws and lift off the top case.

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

Green
Yellow
Red
Shield

[« WU R i L )

On the Tandy 2000 keyboard pin 2 of the 6 pin connector is not used.

3. Remove the keyboard cable. The keyboard cable headers of the two
keyboards are different, for this reason remove both keyboard headers and
install the old header on the new keyboard.

TB 2000:43
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DATE: April 13, 1986
REVISION DATE: April 15, 1986
BULLETIN ¥O: 2000:43

PRODUCT ‘ 26-5103/4 Tandy 2000
SUBASSEMBLY: AXX-0220 Keyboard

SUBASSEMBLY REVISION: All Revisions

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

DISCUSSION:

Under certain conditions Mational Parts may substitute the Tandy 1000 keyboard
(AXX-0236) for the Tandy 2000 keyboard (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 howvever does not have these labels. The following procedure outlines
the steps required to use the new keyboard,

PROCEDURE :

l. Remove thg_nin& (9) keyboard case screvs 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

- WO T NN
L
n
—
—
o
f

On the Tandy 2000 keyboard pin 2 of the 6 pin connector is not used.

3. Remove the keyboard cable. The keyboard cable hzaders of the two
keyboards are different, for this reason remove both keyhoard headers and
inatall the old header on the new keyboard.

4, Connect the cable to the new keyboard observing the wire orientation as?
noted in step 2..- ’

5. Exchange the "INSERT' and 'DELETE' keytops, reassemble the keyboard and
check for propar opetation with system disgnostice.
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DATE: February 18, 1987
REVISION DATE: Septgmber 9, 1987
BULLETIN NO: 20932 44
PRODUCT : 26-5127 Externil only Hard Drive Controller
SUBASSEMBLY: AX-2605127 External hard drive controller PCB

AX~-9575 Internal/external hard drive cqntroller PCB

SUBASSEMBLY REVISION: All

PURPOSE: To describe the original and enhanced modifications to the hard

drive controller to allov an external secondary drive to be used as
drive C:

DISCDSSION: 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 4HMHZ signal to be fed into the WDL1¥@ but uses
the DRD2* signal from the hard drive for these adjustments. Computers
requiring this modification should be modified using the enhanced procedure.
Computers in for repalr with the original wmodification should be converted to
the enhanced wodification, 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:

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

3. Jumper Ul pin 6 to the feedthrough that used to go between Ul pin
.11 and J1 pin 26.

4. Jumper Ul pin 11 to the feedthrough between pins 1 and 2 of Ul.

5. Cut the trace going from EJ to the feedthrough.

6. Jumper the feedthrough in step 5 to Ul2 pin 2.

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

8. Jumper the feedthrough 1in step 7 to E3 staking pin. .
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—

“zndy €~ -cratie- PAGE 1 QF &




o
"

i

|
PY ©
TECHNICAL BULLETIN TANDY COMPUTER PRODUCTES COPYRIGHT 1987

To allow the external secondary to boot up as drive C: it must be jumpered

for drive 2. The correct cablea for this option are catalog # 26-5126. These
are keyed but 1if installed backward, permanent damage will occur to the
controller. N

The CPU boot ROM checksums MUST be 460@# and 4A¢J¢. The correct DOS is 2.11.92
M5-DOS and must be used with the above ROMS to work properly. Align the hard
drive and controller and reformat. Run the appropriate diagnostic checks to
verify that the system is working. '

The modification on page one is an enhanced version of the original
modificacion outlined below. Any units in for repair with the original
modlfication will need to be converted to the enhanced modificatian.

Original Modification:
ON THE COMPONENT SIDE REFER TO FIGURE 1:

1. Cut the trace going to Ul2 pin 1 at the feedthrough.
2. Cut the trace going to Ul pln 6 at pin 6.

ON THE SOLDER SIDE REFER TQ 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 J1 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 juat 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
vergion use the converaion modification procedure.

Conversion Modification:
ON THE SOLDER SIDE REFER TO FIGURE 2:

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 cu:
in Step 1 of the original procedure. Refer to Stap 9 ~f rh:z
drawing.

4. Refer to the enhanced medificatisn < Zaga L 25 6 and perform gteps

~ 5,6, and 8, :

ciuptiecary Lnsormatio: T8 2¢¢8:46
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TECHNICAL BULLETIN r COPYRIGHT C'%%g7
TANDOY COMPUTER PRODUCTS

DATE: " November 19, 187
REVISION DATE: November 19, 1487
BULLETIN NOs 2000:45

PRODUCT Tandy 29000 26-5193
SUBASSEMBLY1 AX-9452 Haig Loglc Board

SUBASSEMBLY REVISION: ALL

PURPOSE: To enable proper Modem operation with the Tandy 2¢¢90.

DISCUSSION: The UART in the Tandy 2800 requires that CTS be asserted before
transmission will be allowed. The CTS line in the Tandy 2029 has an 8.2K
resistor attached to -12V. Some modems will not work with the Tandy 2000
because they either do not drive the CTS line, or they do not have sufficient
current drive to overcome the 8.2K resistor. A modification to the Tandy 20049
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 tao +12V will insure
the CTS line 1s asserted uhen these modems are used.

PROCEDURE s

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 U5 pin l4.
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 operatjon with appropriate diagnostics.

1+

Troprleterny Frfezminie 18 2008:45
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TANDY COMPUTER PRODUCTS

DATE: ] January 11, 19588

REVISION DATE: June 1, 1988

BULLETIN NO: 2000; 46

PRODUCT: | 26-5161/2 Tandy 2999 External Memory Board
SUBASSEMBLY: AX-9469 External Memory PCB

SUBASSEMBLY REVISION: All

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

DISCUSSION:

The external memory boards in the Tandy 2¢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 1l jos used by several mauwufacturers.

Some of the nolse 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@*, RASL*, CASL*, and CASH*
signals are too fast for some RAMS. The additional high frequency components
of these signals will cause some RAMS to glitch 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 ¢

1. Solder a 158 pF 5¢ volt 1§4I cap between pin 6 of RP1 and ground. The
nearest ground is on C18 nearest to R?1 pin 7. This is the RAS1* cignal.

2. Solder a 159 pF 5S¢ volt 18I cap between pin & of RPL and ground. The
nearest ground is on C18 nearest to RP1L pin 7. This is the CASL* signal.

3. Solder a 150 pF S§ volt 19X cap between pin 3 of RP1 and ground. The
nearest ground is on Cl2 nearest to Ul3 pin 5. This is the RAS@* signal.

4. Solder a 158 pF 5@ volt 19X cap betw:en pin 2 of RP1l and ground. The
nearest ground is on C18 nearest to U1l pin $S. This is the CASHY signal.

5. Check for a trace from Ull pin 4 to Ull pins 1, 2, and 3. 1Iif not
irstalle? golder a jumper from Ull pin 4 to Ull pins 1, 2, and 3.

Proprietary Information TB 2009:46
Tandy® Corporation PAGE 1 OF 2
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6. Run memory diagnostics to verify the machine is working properly.

The capacitor is a 15@pF, 50 vole,

available from National Parts under:

207 ceramic disk trype capacitor. It is

Partd Catalogl
CC-151KJBC 1¢ -9999C

Logos for selected RAM manufactures.

Fujitsu Microelectronics, Inc. |

i ,g%%. ® Fujitru Microelectronics Inc. |
leeccccmccccccecmeeeermmrmam————eerre e SE e ——————-—— ——mcesm- |
I . Hitachl America, Ltd. |
| (D ® Hitachi America, Ltd. i
I------ ————————————————————————————————— o e A ——— - l
! Micron Technology, Inc. 1
l lkil- ® Hicron Technology, Inc. !
. A e e e mmmaeeeAmEEmE————-_———————— I
i A HMitsubinhi Electronicg America 1
! ® Mitsubishi Electronics Americal
' ------- A e AR P e e AR R R A ——— l
| @ Motorola, Inc. : !
I ® Motorwla, Inc. |
I-- ------ e P TR A W Sk A G U SR R - A e - ‘
1 " = NEC Elestronics, Inc. Co
| NEC ® NEC Electronics, Inc. i |
‘ ----- A ------.--—————----'—- -------- B N LT T T L b--‘
1 oKl o OK1 Sem{conductor, Inc. - !
I JAPAN ® OKI Semiconductor, Inc. |
l------------——---- --------------- ---- ------ - - - - ---l
' Panasonic (Matsushita) !
! MATSL 5HITA ® Matsushita Elactronics, Inc. |
I-----.--- ---------- - S A v - - - ---------—----------t
t . Samsung Semiconductor, Inc. |
! ‘8..__ ® Samsuqg Semiconductor, Inc. i
I---------- --------- - - - - .-----u---‘
t E Tandy Corporation !
| ® Tandy Corporation '
l--------- -------------- EL T T L T -------p-----------------l
[ ) Texas Instruments, Inc. t
{ {g) ® Texas Instruments, Inc. !
'---- ---------------- e e —---—-------------l
i E Toshiba Merica. Inc. !
1 ® Toshiba America, Inc. : 1

Table 1

Proprietary Information

Tandy® Corporation
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