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Complete list of logic board jumpers for
the Model II, 16, 12, 16B, 1¢00¢ series,
1206, 200¢, 3000 series, 4999 series,
2509XL/XL2/SX, 4@165X, 4P205X, SPGEMC,
6099 series computers, upgrade boards,
all Hard Drives and Floppy Drives,
Laptops, WP2, and WP1{g.
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computer main logic and relsted boards.
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S5¢egMC.2
SPEEMC. 2
S50PPMC. 3
TANDY 6000
TANDY
TANDY
TANDY
TANDY

WP2.1
Wp2.2
wp2.2
wp2.2

TAKDY WP-148.1
TANDY WP-198.2
TANDY WP-108.2
TANDY WP-19¢.2

3SERVER3.1
3SERVER3.2
3SERVER3.Z2
3SERVER3.2
3SERVER3.3
3SERVER3.3
3SERVER3. 4
3SERVER3. 4
35ERVER3 .4

Proprietary Information
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TECHNICIAN SERIES

NOTES AND JUMPERS

TANDY COMPUTER PRDDUCTS

CONTENTS {(continued)

35erver386 (26-5552) it trvrcrcrrcrsrerraserenes +++ 3SERVER386.1
Power On Seguence ....... . e eeasees s seasse 3SERVER386.2
Control Panel Swztchesfauttons c et teesees et ssens 3SERVER386.2
800t Switch SettinEs ...viieveerriierrennroneenns 3SERVER386.3
Internal Cabling .....vvveuvvnnnorenncvooconnnnns 3SERVER386.3
Main Logic Board Jumpers/Connectors ............ 3SERVER386.4
Drive Controller 8S8oard ........... teesssessessss 3SERVER386.5
Hard Drive ......cvuuuunn st e e Georennn veeess 3SERVER386.5
Tape Drive ...vvvivrivennnn sesecsnes S eereeea e 3SERVER386.5

FLOPPY DRIVE SECTION
FLOPPY DRIVES -~ 87
Shugart 8" ..... e e e e st s retos o bssasssbsenn s +e+s Floppy Drive.2
CDC B" DisCrete ..veeeeecocoosoons t e st eseneans Floppy Drive.2
CDC B™ LSBT . iiivevnensnvsvsssvosossssssssssssssss Floppy Drive.2
TPL 8" i ivrtiiennnnnnns teee e tetesnssvene . Floppy Drive.2
Tandon 8" in Model 16 ............ Geear et Floppy Drive.3
Tandon 8" in Model 12 .....v0vvnunn seseessssesss Floppy Drive.3
Tandon 8" in Expansion 8ay ........ sesesesssssss Floppy Drive.3
TM848 Direct Drive Tandon ...oevvevveeeenns +vees Floppy Prive.4
FLOPPY DRIVES ~ 5 1/4*

TEAC FD-548 5 1/4™ (Tandy 1908) ........... vee.. Floppy Drive.s
TEAC FD-558V 5 174" (Tandy 1490EX/SX) ......v.e. Floppy Drive.4
Tandon TM100-2 5 1/4" (Tandy 1200) «cvivrveennnn Floppy Drive.5
Tandon TM65-2L (Tandy 1200A) ...... teesenne +ees. Floppy Drive.5
Mitsubishi M4853 5 1/4" (Tandy 2008) ...... +esss Floppy Drive.5
Mitsubishi M4853.1 5 1/4™ (Tandy 2006) ......... Floppy Drive.5
Mitsubishi M4851 5 1/4" (Tandy 30¢8) ...... «s++s Floppy Drive.5
Mitsubishi MF501A 5 1/4* (Tandy 3¢@6/HL) ....... Floppy Drive.3

Mitsubishi M4854-347 5 1/4" (Tandy 3¢0¢¢) ....... Floppy Drive.6
Mitsubishi MF5@4A 5 174" (Tandy 3080/HL)Y ....... Floppy Drive.6
Teac FD558V-221 5 1/4" 36¢K Floppy Drive ....... Floppy Drive.6
Teac FD558R-521 5 1/4" 360K Floppy Drive ....... Fioppy Drive.6
Teac FD558R-121 5 1/4" 36¢K Floppy Drive ....... Floppy Drive.7
Mitsubishi MF5948 5 1/4" 1.2M Floppy Drive ..... Floppy Drive.7
Mitsubishi MF304C 5 1/4™ 1.2M Floppy Drive ..... Floppy Drive.8

Proprietary Information
Tandy® Corporation
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TECHNICIAN SERIES NOTES AND JUMPERS
TANOY COMPUTER PRODUCTS

CONTENTS (continued)
FLOPPY DRIVES .~ 3 172"

Teac FD.35-FN 3 1/2" 729K Floppy Drive ..... .... Floppy Drive.6
Sony MP-F73W-@1D 3 1/2” 1.44M Floppy Drive ..... Floppy Drive.6
Sony MP-F63-¢1D 3 1/2" 72¢K Floppy Drive ....... Floppy Drive.7
Sony MP-F17W-71 3 1/2* 1.44M Floppy Drive ...... Floppy Drive.7
Sony MP-F73W-7¢D 3 1/2" 1.44M Floppy Drive ..... Floppy Drive.7
Sony MP-F17W-7¢D 3 1/2" 1.44M Floppy Drive ..... Floppy Drive.7
Citizen OPBD-12A 3 1/2" 72¢K Floppy Drive ...... Floppy Drive.7
Citizen OSDC-95A 3 1/2" 72¢K Floppy Drive ...... Floppy Drive.8
Teac FD235F-1¢5U 3 1/2" 72¢K Floppy Drive ...... Floppy Drive.8
Teac FD235-136U 3 1/2" 72¢K Floppy Drive ....... Floppy Drive.8
Sony MP-F63W-7¢D 3 1/2" 72¢K Floppy Drive ...... Floppy Drive.8
Sony MP-F11W-71 3 1/2" 728K Floppy Drive ....... Floppy Drive.$
Sony MP-F11W-72 3 1/2" 720K Floppy Drive ....... Floppy Drive.$
Matsushita EME-213AMC 3 1/2" 72¢K Floppy Drive . Floppy Drive.$
Panasonic JU-257A213P 3 1/2* 1.44M Floppy Drive Floppy Drive.$
Teac FD235HF-196U 3 1/2" 1.44M Floppy Drive .... Floppy Drive.l¢
Matsushita EME-263MG 3 1/2" 1.44M Floppy Drive . Floppy Drive.ld
Sony MPD-17W-72 3 1/2" 1.44M Floppy Drive .... Floppy Drive.ll

FLOPPY DRIVES - MISC.

2.8" Quick Disk Drive for WPI#¢ ......... vessss. Floppy Drive.$

HARD DRIVES SECTION

NOLES o veeeneencoonnns et rtesececessssssssssesss Hard Drive.2
HARD DRIVES .~ INTERFACE BOARDS

(26-415¢) 8 MEG Interface Board in MII/16/16B/6¢09¢Y ....... Hard Drive.3
(26-4159) 8 MBEG Interface Board in Mi2 ......ce0004000+... Hard Drive.3
(26-4152/5) 12 MEG Interface Board in MII/16/16B/6¢0p ...... Hard Drive.3
(26-4152]5) 12 MEG Interface Board in M12 .......cv0vevs.... Hard Drive.4
(25-4121) Smart Drive Interface/Controller Adapter ..... .. Hard Drive.49

Proprietary Information
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TECHNICIAN SERIES

(26-415¢)

{(26-4152]15)
(26-4155W)

(25-1925)
(25-1997)
(25-1991)
(25-3000)
(25-4068)
{25-4060)
{25-4$58)
(25-6040)
{25-3515)
{25-3516)

{25-1029/32)Western Digital Hard Card Controller Board
Smart Drive Interface/Controller ....

{25-4121)
(99~2450)
(25-405B)
(9¢-237¢)

(26~4159)

(26-4152/5)

{26-1130)
(25~3000)
(25-1925)
{26-4171)
(26-4173)
(25-40062)
(25-4062)
(25-4061)
(25-4961)

(25-4957)

(25-40614)

(25-4067)
{25-4140)
{(25-4141)
{25-3515)
{(25-3516)

TANOY COMPUTER PRODUCTS

CONTENTS {(continued)

NOTES AND

JUMPERS

HARD DRIVES -~ CONTROLLER BOARDS

B MEC Controller Board ......

5/12 MEC Controller Board (BX3¢¢) .....

15 MEC Internal Controller Board (WD1Gl®%) ......
External WD1¢9¢-TBl Controller Board ...

PR A R

Xebec Hard Drive Controller (Tandy 16¢¢/1209)

Tandy 1000 WDlo@2S-WX2 Controller Board
Tandy 12¢¢ WDIQ@25-WX2 Controller Board

L A A I A

Floppy/Hard Drive WD19§2-WA2 Controller Board ..
Floppy/Hard Drive WD1#@3-WA2 Controller Board ..
ST5@6 WD1¢@3-WAH Hard Drive Only Controller ....

ST506-MC 5¢0¢ HD Controller .
Lite Drive Controller Board .

R A R I A

L.ite Drive Controller Board {for 14¢¢FD/HD) ....

WD ESDI Controller for 5KMC

LI IR I I A

"""

D O I R A

‘e ‘e o

ST5¢6 WD1l¢@3V-MM1l Hard Drive Only Controller oo

WD AT ESDI Controller .......

HARD DRIVES - LOGIC BOARDS

B MEG Shugart (SAl¢®¥4) Drive Logic Board
12/15 MEC {(IM683/TM5¢3) Drive Logic Board

5 MEC Tandon (TM6$2) Drive Logic Board

1¢ MEG Tandon (TM5¢2) Drive Logic Board
Tandon {TM-252) Drive Logic Board ..
Quantum (Q548) Drive Logic Board
Micropolis (1325) Drive Logic Board .....
Mitsubishi (MR522) Hard Drive Logic PCB
Seagate (8T225) Hard Drive Logic Board ..
CDC (WREN II) Hard Drive Logic Board ....
Microscience (HH1$5¢) Drive Logic Board

1¢ MEC
35 MEC
7% MEG
2¢ MEG
2¢ MEC
4% MEC
49 MEG

HARD DRIVES -~ DRIVES

49 MEC
49 MEC
7% MEC
49 MEC
By MEG
2¢ MEC
20 MEG

R

oooooo

oooooooo

oooooooo

L A A I I

Seagate ST251 5 1/4" ST5¢6 Hard Drive ...
Rodime 3@55 3 1/2" $T5¢6 Hard Drive .....
Rodime 5¢9¢ S5 1/4" ST5¢6 Hard Drive .....
Seagate ST151 3 1/2" 8T5¢6 HD for SKMC...
CDC 94355 3 1/27 8T75¢6 HD for S5KMC ......
CMS (149@LT) 3 1/2* Hard Drive .
3 1/2" Hard Drive for 140@FD/HD ....

{continued on next page)

Hard
Hard
Hard
Hard

. Hard

Hard
Hard

. Hard

Bard
Hard

. Hard

Hard
Hard
Hard
Hard
Hard
Hard

. Hard

Drive.4
Drive.4
Drive.4
Drive.5
Drive.6
Drive.?
Drive.B
Prive.9
Prive.9
Drive.3¢
brive.32
Drive.32
Drive.33
Drive.33
Drive.49
Drive.54
Drive.55
Drive.55

Drive.4
Drive.5
Drive.5
Drive.5
Drive.5
Drive.6
Drive.6
Drive.B
Drive.®8
Drive. 8
DPrive.%

Drive.3¢
Drive.31
Drive.31
Drive.31
Drive.3l
Drive.32
Prive.33
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TECHNICIAN SERIES NCTES AND JUMPERS
TANDY COMPUTER PRODUCTS
CONTENTS (continued)
HARD DRIVES - DRIVES (CONTINUED)
(25-4118) 49 MEG Miniscribe 8¢51A Smart Drive ............ Hard Drive.5¢
(25-4129) 8¢ MEG Miniscribe 7¢8¢A Smart Drive ............ Hard Drive.5¢
(25-4151) 156 MEG Half Height ESDI Hard Drive ......... +++. Hard Drive.53
(25-1¢43) 29 MEG WD 93928 Smart Drive ....... teereseas v+ Hard Drive.53
(25-1946) 49 MEG WD 93044 Smart Drive ..c.ceeevssrreccees . Hard Prive.534
(25-4123) 4@ MEG Conner CP3044 Smart Drive ...... sesssses. Hard Drive.54
(25-19047) 20 MEG Seagate ST-325X IDE Hard Drive .......... Hard Drive.6¢
(25-1048) 49 MEG Seagate ST-351A/X IDE Hard Drive ........ Hard Drive.6¢
{25-6124) 52 MEG Quantum LPS52 3 1/2" IDE Hard Drive ..... Hard Drive.62
(25-4130) 165 MEG Quantum LPS1$5 3 1/2" IDE Hard Drive .... Hard Drive.63
(25-35¢6/3551) 2¢ MEG Conner CP-2§24 Hard Drive ............ Hard Drive.66
(25-3552/3571) 66 MEG Conner CP-2(64 Hard Drive ............ Hard Drive.66
HARD DRIVES ~ HARD CARDS
(25-1928/32)Western Digital Hard Card Controller 8ocard ..... Hard Drive.33
(25-1628) 29 MEG Fuji (FK30$2-26/3¢5.26) Hard Card Logic .. Hard Drive.35
(25-1029A/8)20 MEG Hard Card ....coceeeeeen. e eees eeeaes .. Hard Drive.36
(25-1932) 2§ MEG Hard Card .....coceeenn S eetecccesesccnaas Hard Drive.38
(25-1032A) 20 MEG Hard Card c.uveuvrvereeeonrooronsvossssnes Hard Drive. 39
(25-10328) 20 MEG HArd CAId +vveverennrnennnoorssnnonnsnens Hard Drive.4l
(25-1932C~E)20 MEG Hard CATIA +evurvenrrrronnnocorosssosseons Hard Drive.42
(25-4959/A) 40 MEG Hard Card +oevvrvrrrernononooroosssosseoes Hard Drive.43
(25-40598) 4P MEG Hard Card cueenrerrrrreeeeroasorcaannnons Hard Drive.52
HARD DRIVES ~ SCSI (Small Computer System Interface)
(25-4161/A/8) General Notes for all SCSI controllers ..... . Hard Drive.l4
(25-4161/A) 16 Bit SCSI HD Controller .......c.evveveeeessso. Hard Drive.l4
(25-41618) 16 Bit SCSI HD Controller ....vveeeveeees veesaas . Hard Drive.20
{25-4159) 4% MEG Quantum 3 1/2" SCSI Hard Drive ........ . Hard Drive.25
(25-4160) 8¢ MEG Quantum 5 1/4" SCSI Hard Drive ......... Hard Drive.26
(25-4160A) 8P MEG Quantum 3 1/2" SCSI Hard DPrive ...... ++. Hard Drive.27
{25-4162) 17¢ MEG CDC 5 1/4" SCSI Hard Drive «civeeeeeees. Hard Drive.28
{25-4163) 344 MEG CDC 5 1/4" SCSI Hard Drive .v.eviveeenes . Bard Prive.29
(25-6960) 16 8it SCSI-MC 5¢0@9 HD Controller .....ceceeee.. Hard Drive.32
{25-4164) 202 MEG SCSI Hard Drive «vveieveeeeeceeeencnanans Hard Drive.64
(25-4167) 440 MEG SCSI Hard Drive +..eeveeeceeccnceannenns Hard Drive.64

Proprietary Information
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TECHNICIAN SERIES NOTES AND JUMPERS
TANDY COMPUTER PRODUCTS

CONTENTS (continued)

HARD DRIVES - CARTRIDGE DRIVES

{26-1245) Disk Cartridge Controller Board .......co000eens Hard Drive.l19
{26-1245) 1¢ MEG IOMEGA (Alpha-1¢H) Disk Cart. Drive Logic Hard Drive.19
(25-4966)  2¢ MEG IOMEGA (Alpha-2¢H) Disk Cart. Drive Logic Hard Drive.1d
(25-4964)  2¢ MEG IOMEGA (Beta 2@) Disk Cart. Controller... Hard Drive.l9
(25-4964)  2¢ MEG IOMEGA (Beta 2¢) Primary Disk Cartridge.. Hard Drive.l¢
(25-4965)  2¢ MEG IOMEGA (Beta 20) Secondary Disk Cartridge Hard Drive.ll
(25-5147) Disk Cartridge Interface for Tandy 2009 ........ Hard Drive.ll
(25-3922) Disk Cartridge Interface for 19¢p/12¢p/3¢¢9 .... Hard Drive.il
(25-4964)  PC2B Disk Cart. Interface for 190¢/1200/3¢¢0 ... Hard Drive.ll
(25-4064A) 20 MEG Internal Disk Cartridge System "A® Vers.. Hard Drive.45

HARD DRIVES - CD ROM DRIVES

(25-1981)  Hitachi CD ROM Player and Interface ............ Hard Drive.36
(25-1¢77) Mitsumi CDR-1¢0¢ CD-ROM Player and Interface ... Hard Drive.57
(96-2156) Hitachi Ext. CDR-15§3S CD-ROM Player and I/F ... Hard Drive.57
(993-2376) Hitachi Ext. CDR-17¢¢S CD-ROM Player and I/F ... Hard Drive.58

HARD DRIVES - TAPE CARTRIDGE

(25-3929)  TCS-10¢9 Tape Cartridge Controller Board ........ Hard Drive.12
(25-392¢)  TCS-1¢9 Tape Cartridge Drive Logic Board ....... Hard Drive.l2
(25-302¢)  TCS-1¢9 Tape Cartridge Drive Logic Board Rev. C2 Hard Drive.l2
(25-3¢21)  TCS-1¢9 Tape Cartridge I/F for 190@/12¢0/3099 .. Hard Drive.l13

(25-4169) 150 MEG 5 1/4" SCSI Tape Drive ...vvvvvennenecnn Hard Drive.44
(25-4069) 40 MEG Internal Tape Cartridge System ...... «++. Hard Drive.46
(25-4069A) 4@ MEG Internal Tape Cartridge System "A" Vers.. Hard Drive.46
(25-4¢79)  6¢ MEG Internal Tape Cartridge System ........ .. Hard Drive.47
(99-2060)  Scorpion 6§ MEG Intermal Tape Cartridge System.. Hard Drive.48
(99-2068) Long Interface Board SC-499 ............ N Hard Drive.48
(99-2¢68)  Short Interface Board SC-499R ......... sesannans Hard Drive.48
(25~4166) 16§ MEG SCSI Tape Cassette System ......cevevee. Hard Drive.65

UPGRADE BOARD SECTION
UPGRADE ROARDS - CONTROLLERS

(26-5127) Tandy 20¢¢ Hard Drive Controller Board ......... Upgrade 8oard.5
(25-4069)  Floppy/Hard Drive WD1§$2-WA2 Controller Board .. Upgrade Board.18
(25-4969) Floppy/Hard Drive WD1¢@3-WA2 Controller Board .. Upgrade Board.19
(25-1068) Tandy 10@0EX/HX External Floppy Disk Interface.. Upgrade Board.19

Proprietary Information
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TECHNICIAN SERIES

(26-6014)

(26-4185)
(26-6503)
(26-6011)
(26-6¢14)
(26-6014)
(251004}
(25-1009)
(26-5161)
(26-5161)
(25-3¢61)
(25-1911)
(25-4039)
(25-1062)
(25-4027)
(25-4027)
(25-6038)
(25-5038)
(25-5029)
(25-3554)
(25~493¢)
(25-3507)

(25-1¢35)
(26~5144)
(25-103¢)
(25-493B)
{25~102B)
(25-103B)
(90-2405)

CONTENTS (continued)

UPGRADE BOARDS - CPU

SBOGY 6 MEz CPU Board .

TANDY COMPUTER PROOUCTS

NOTES AND JUMPERS

P R R A A I I I IR A A A

68009 6 MHz CPU Board (reduced $ize) ...sevesvese

B MHz 6800¢ CPU Board ..

6BPPY MMU Board (see Model 60¢¢ chapter) .......

UPGRADE BOARDS ~ MEMORY

Visicalc 64K Memory BoArd .....oevevererenrecaes

144K board for Visicale ........
128K/ 256K 6BO¢P Memory Board (lst - 4th)

512K/IMEG 6B@OY RAM Board with 512K ............
512K/1MEG 6BOOY RAM Board with IMEG ............

Tandy
Tandy

1¢9¢ First External RAM Board .......veveee
160¢ Second External RAM Board ....cc.c.ec. .
Tandy 2008 First External RAM Board
Tandy 200¢ Second External RAM Board

Tandy 12¢¢ Captain Multi-Function Board ........

Tandy 1¢¢¢ Memory Plus Board
30909 2 MEG Memory Expansion Board ........
10PPEX fHX Memory PLUS Expansion Adapter ..

Tandy
Tandy

X Mem. Exp. Adapter for 30¢@NL without jumper..
#X Mem. Exp. Adapter for 3¢@¢NL with jumper ....
X Memory Expansion Adapter for the SO@@MC .....

32 Bit Memory Board for the 40¢8/LX
32 Bit Memory Board for the 490¢9/LX ..

1 MB Memory Upgrade Board for 2BOSHD ...........

Memory Adapter for 480@5X ...iviiiiiiiieierenans

1 MEG Memory Expansion SIMM (150¢/2B1¢/3Bi#) ...

UPGRADE BOARDS - MISCELLANEQUS

Tandy 286 Express BOALXd ...vcevreerrosrrrsrsrens
Tandy 200¢ Digi-Mouse/Clock Board ..........c00e

Enhanced Keyboard Adapter

Enhanced Keyboard. .. .voviriiererrrvorosssscncnns
Trackstar 12B Interface Board ..c...cvveevccccses

Trackstar E Interface Board ..

CMS Tape Drive M{m Adapter LR R I I 2 2 2 2 A O O R O

Upgrade:

Upgrade
Upgrade

Board.3
Board.3
Board.3

Model 540¢.4

Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

Board.2
Board.2
Board.3
Board.3
Board.4
Board.4
Board.4
Board.5
Board.5
Board.6
Board.7
Board.?7
Board.1lB
Board.3¢
Board. 39
Board.31
Board. 31
Board.31
Board.31
Board.31
Board.45

Board.4

Board.6

Board.22
Board.22
Board.46
Board.46
Board.47
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TECHNICIAN SERIES

(25-1993)
(25-1913}

{25+1913D/E)Yinternal 1209 Baud Modem Revision D, E

(25-1918)

{25-191BA)
(25-1937/A)

(25-3519)
(25-1917)
(25-3063)
(25-1934)
{25-353B)
(25-3524)

(25-19378)

{25-3525)
(25-3555)

(25-1913F)

(26-6591)
(26-6503)
(26-1221)
(26-122¢)
(25-19019)
(26-5435)
{26-5435)
(26-5501)
(26-5592)

(26-5692/1)

(26-6505)
(26-5549)
(26-5595)

(26-5505A/B)Tandy Ethernet Adapter Board
Tandy Ethernet Plus Adapter ...........

(26-5596)

{26-6913)
(26-6913)
(25-19906)
{25-3461)
(25-1614)

CONTENTS {(continued)

TANDY COMPUTER PRODUCTS

NOTES AND JUMPERS

UPGRADE BOARDS - MODEMS

Tandy 1999 380 Baud Modem Board ..

R A e I B

Internal 1209 Baud Modem Revision A, B, & C ....

PLUS 1200 Baud Modem ..

L A A I IR AR

R A I R A A A A AR

PLUS 12¢¢ Baud ﬁodem Revision A LR 2 B 2R I 2 2 2 2 2L 2R 24

2499 Baud Half Card Modem Board .....

LT1449 Internal Modem Board ..

R A A

R

Plus 300 Baud Modem. .o cv vt vt vevnenneeneennnennes

Faxmate board
2499-bps Error-Corrected Modem

2499-bps Internal Modem for 1199FD

L A R IR

24¢9-bps Internal Modem for 1499 FDJ/HD .........

249¢-bps Half Card Modem Revision B ......

2499 Baud Modem for 150%/2B19/3B19 Laptops .....
2499 Baud Modem for 2BGPHD Laptop .....eeveeeens
Internal 1200 Baud Modem Revision ¥ ..

UPGRADE BOARDS - NETWORK

Arcnet Board

144X board for Arcnet .....ove..

D I A R

DR

D A IR A A A Y

P A R IR A

Vianet Board for the Tandy 1900/1209/399¢/HL ...

Vianet Board for the Tandy 20900 .........

FLUS Network 4 Interface......

Etherlink I Network Interface “Orzglnal Style®
Etherlink I Network Interface "Late Style®

*

Etherlink II Network Interface Board ........c..
Etherlink Plus Network Interface Board .........

Tandylink/PLUS Boards ..

Tandy Arcnet Adapter Boerd ........

Tandy Token Ring Adapter Board .....ovevvveenens

Tandy Ethernet Adapter Board .

UPGRADE BOARDS - SERIAL/PARALLEL

Multi~Terminal Board - 1st board .....
Multi-Terminal Board - 2nd board
Tandy 19900 RS-232C Board ...eeeeee..
Tandy 1299 Captain Multi-Function Board ..

RS8-232 PLUS Interface Board ..

.

DA O Y

+ e e

DR

D I I O R A R

{continued on next page)

Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

. Upgrade

Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

. Upgrade

Upgrade
Upgrade
Upgrade
Upgrade

Board.19
Board.l8
Board. 2¢
Board.29
Board.2l
Board.21l
Board.22
Board.23
Board.32
Board.33
Board.33
Board.34
Board.38
Board.39
Board.39
Board.39

Board.2
Board.2
Board.l6
Board.16
Board.19
Board.24
Board.25
Board.26
Board.27
Board.27
Board.34
Board.36
Board.36
Board. 38
Board.37

Board.2
Board.2
Board.4
Board. 6
Board.l4
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TECHNICTAN SERIES

NOTES AND JUMPERS

(25-1931)
(26-5164)
(25-4031)
(25-4934)
(25-4034)
(25-4939)

(99-2185/6)

(25-4025)
(25-4925A)
(992403}
(96-2453)
(96-2458)
(26.2829)

(26-4104)
(26-5148)
(26-5149)
(25-3943)
(25-3044)
(25-3045)
(25-3045A)
(25-3046)
(25-3046B)
(25-3046C)
(25-3947)
(25-3048)
(25-304BA)
(25-40843)
(25-4937)
(25-3¢49)

TANDY COMPUTER PRODUCTS

CONTENTS (continued)
UPGRADE BOARDS ~ SERIAL/PARALLEL (CONTINUED)

RS-232 PLUS Interface Board (2nd Version) ...... Upgrade
Tandy 2¢0¢ Serial Expansion Board .............. Upgrade
Multi-Terminal Board for the Tandy 3448 Upgrade
Serial/Parallel Board Revision A ....... veeesees Upgrade
Serial/Parallel Board Revisions B and C ........ Upgrade
Dual Port Serial Board.....eeeevvvcccccs +eeseee+ Upgrade
ARNET 4/8 Port BoBLdS ..vvveereccrooaans seeesees Upgrade
Dual Serial/Parallel Board .....coevvevseeaess.. Upgrade
bual Serial/Parallel] Board Upgrade
ARNET Smartport 16 Port Board .................. Upgrade
ARNET Multiport 4 Port Board ........... seseee.s Upgrade
ARNET Octaport 8 Port Board Upgrade
Serial/Parallel Converter .....ccceeeceecces veesess . Upgrade

........ P R A A R R IR R IR 4

UPGRADE BOARDS - VIDEO
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Tandy Faxmate Board (25-3063) ....ccvvecvrvnnnnns seeeee seees 257
Western Digital ESDI Controller for AT style computers ..... 25B
Western Digital ESDI Controller for Tandy 5¢@9MC ........ ee. 25%

Memory Adapter Board for Tandy 4@@@SX (25-4938) .......cce... 260
1 MEG Memory Upgrade Board for Tandy 28@8HD .........c000v.. 261
20 MEG MiniScribe 8438 Hard Card Version 3 ...vvveeeivennee. 262
2.8" Quick Drive for WP1g® ........ te e ereesessceaana e vees 263
WD344 49 Meg Hard Card Hard Drive ........vvevennnccnnnnns .. 264
Adaptec STS5¢6 Hard Drive Controller for T5¢¢¢MC ceererreeaes 265
2¢ MEG Internal DCS “A" Vers -« BETA L (25-4P64A)...c00vvus.. 266
Tandy 1564 Main Logic Board ....... ceseeseseas teseesereeases 267
Tandy 2819 Main Logic Board .......ccveevevens s et secssesrases 268

{continued on next page)
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LIST OF FIGURES (cont.)

Description Figure
Tandy 4020SX Main Logic BOBIE +.ivvvevrsennsscssscensoencsss 269
Tandy 250@XL/2 Main Logic Board .....ovevvvsnnnnsssnnnassses 279
Tandy 100@TL/3 Main LOGIC BOBXA .uvvsrnvensnsscanssnssasssas 271

Tandy 100@RL/HD Main Logic Board and SSJT Board ......seeee.. 272
Tandy 100¢RLX/HD Main Logic 8oard and SSJ Board ............ 273

Tandy 3B1f Main Logic B08XQ ..uvssernonnonnonnsnsosnsnncanes 274
Teac 235HF-196U 3 1/2" 1.44 Meg Floppy Drive ............ ee. 275
Tandy 25¢0SX Main Logic 808Xd ...vuiivuinnssnnsnsnnsnnnsnssaas 276
CMS Tape Drive Mux Adapter ........evesessnsnnssannnnasnaass 277
i Meg EMS Memory Expansion SIMM .......eesnnsenssnnnnesssass 27B

2499 Baud Modem Board for 2BB@ (25-3555) cuiuevserssssnsnases 279
2400 Baud Modem Board for 15¢¢/2B1@/381¢ Laptops (25-3525) . 28¢
Internal 12¢¢9 Baud Modem Board Revision F ....eeessseseses. 2B1
Tandy Ethernet Plus Adapter Board (25-55@6) .v..vvvsavssnas. 2B2

Conner CP-2064 60 Meg IDE Hard Drive ........c.veneseaeassss 2B3
Tandy 10@@EX Revision D Main Logic BOard ......oevseseenaes. 284
Tandy Etherlink Board (25-5585A7/B) vvvvassensenssesssssssss 2BS
Dual Serial/Parallel Board Revision 8lank (25-4825) ....... 286
Dusl Serial/Parallel Board Revision & (25-4025A) .....40... 2B7
Arnet Multiport 4 Board (90-2453) .uvvesvecensasasasscsesasass 288
Arnet Octaport B Board (90-245B) .vveersoensssssnasesasssass 2B9

Arnet Smartport 16 Board (98-2483) ...vvvvisssnssnsssnssasss 298
24¢¢ Baud Half Card Modem Board Revision 8 (25-1¢37B) ...... 291
Seagate ST-325X 2¢ Meg IDE Hard Drive .......c.oevnnnnnssenss 292
Seagate ST-351A/X 4§ Meg IDE Hard Drive ........evenvsnane.. 293
Quantum LPS52 52 Meg Smart Drive .......esvevnsnnssansssssess 294
Quantum LPS1¢5 165 Meg Smart Drive ......ivveeeencnsescnsss. 294

22 Meg SCST Hard Drive ......... .- o
440 Meg SCST HArd DriVe +uvveeecennocnocsseosonssnsans ceeras 296
16¢ Meg SCSI Tape Drive ...cveeeeveeccsocnccncncaraassannsas 297
16 Bit Super VGA Adapter BOBYd ....evsvssnsansssanassossasas 298
Conner CP-2024 2¢ Meg IDE Hard Drive .......seuvsesenesasass 299
Matsushita EME-263MG 1.44M F1Ooppy Drive ..vveeveennensanses. 308
3SERVER3 Main Unit/Control Panel .....ivvevinnnenannnsnsassass 391
3SERVER3 Main Logic 808YXd .vvvvsrnnennnssssnsnss B 2
3SERVER3 Disk Drive Controller BOAXd .....esssesssssansnsass 383
3SERVER3 Priam Hard Disk Drive ......c0cenveeceenn caseaasanss 3P4
3SERVER3 Tape Drive Controller BO&GYA ...vuv.vvsevesssssssssses 385
3SERVER3 Wangtek Tape Drive ......veeveneensssssasssnssssass 306
35/491 Main Unit COntrol Panel .....eeeeseceecosessascanoess 307
35/401 Main LOGIC BOBXE cvvvvrvenrnnsnsnssanssansansnsessssss 3PB
35/401 Hard/Tape Drive Controller BO&Ld ...vvvvsvssssnoassss 309
35/481 CDC HAYA DriVE .uvivuvevsnosossnsssenssnessassssnsass 318

38/401 Tandberg Tape Drive .......esseeeseceescnssaseasaaasas 311
Mitsumi CDR-1090 CD-ROM Drive and Interface .....seeesssee.. 312
Hitachi External CD-ROM Drive 17¢¢S (9¢-2156) and I/F ...... 313
Hitachi External CD-ROM Drive 1583S (9¢3.2376) and I/F ..... 314
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TECHNICIAN SERIES

TANDY COMPUTER PRODUCTS

Upgrade 8oards Quick Reference by Catalog Number

NOTES AND JUMPERS

This list is NOT all inclusive but is provided as an aid when identifying
boards that are similar in description.

Catalog

Number Description Figure # Text
25-19¢3 Tandy 1909 36¢ Baud Modem 53 Upgrade.l9
25-1904 Tandy 1¢¢¢ First External Ram Board 55 Upgrade.4
25-1906 Tandy 19066 RS-232 Board 54 Upgrade. &
251009 Tandy 1009 Second External Ram 8oard 56 Upgrade.4
25-1¢11 Tandy 1009 Memory Plus Board 81 Upgrade.?
25-1413 Tandy 1000 Internal 12¢¢ 8aud Modem 82 Upgrade.19
25-1¢13D/E  Tandy 1#0¢ Internal 12¢¢ 8d Modem Rev. D/E 192 Upgrade .20
25-1¢13F Tandy 190¢ Internal 120¢ 8aud Modem Rev. F 281 Upgrade.39
25-1814 R§-232 Plus Interface Board 1066 Upgrade.lé
25-1417 PLUS 3¢¢ Baud Modem 131 Upgrade.23
25-1¢18 PLUS 120¢ 8aud Modem 127 Upgrade .29
25-1418A PLUS 12¢0¢ Baud Modem 8ocard Rev. A 193 Upgrade.21
25.1818 PLUS Network 4 Interface 126 Upgrade.l19
25-1028 Trackstar 128 247 Upgrade. 46
25-1¢3¢ Enhanced Keyboard Adapter 128 Upgrade.22
25-1¢31 Plus RS232 149 Upgrade.15
25-1034 2490 8aud Error Correcting Modem 253 Upgrade.33
25-1935 Tandy 286 Express 8oard 187 Upgrade.4
25-1037]A 2409 8aud Modem 8oard 194 Upgrade.2l
25-1¢378 249¢ 8aud Modem Board 291 Upgrade.39
25-1¢38 Trackstar E 247 Upgrade .46
25-1¢62 Tandy 1909EX Memory Plus Expansion Adapter 123 Upgrade.18
25-3943 Tandy 1200 Graphics Tendor 8oard 58 Upgrade.8
25-3044 Tandy 1209 Graphics Master 8oard 59 Upgrade .8
25-3045 Dual Display Graphics Adapter 116 Upgrade.9
25-3@45A Dual Display Graphics Adapter Rev. A 153 Upgrade.9
25-3p46 Deluxe Text Display Adapter 104 Upgrade.9
25-30468/C Deluxe Text Display Adapter Vers. 8 & C 188 Upgrade.9
25-3047 Deluxe Graphics Display Adapter 185 Upgrade.lf
25-3048 EGA/CGA Graphics Adapter 189 Upgrade .19
25-3048A EGA/CGA Graphics Adapter Vers. A 199 Upgrade.ll
25-3¢49 Monochrome/Parallel Adapter 8oard 245 Upgrade.3l
25-3961 Captain Multifunction Board 57 Upgrade.6
25-3963 Tandy FAXMATE Board 257 Upgrade.32
25-35¢7 1 MEG Memory Exp. SIMM for 15¢0/281¢/381¢ 278 Upgrade.45
25-3519 LT140¢ Internal Modem 8oard 195 Upgrade.22
25-3524 240¢ 8aud Internal Modem for 14@@LT/FD/HD 254 Upgrade.34
25-3525 2409 8d Internal Modem for 1599/281¢/381¢  28¢ Upgrade.39
25.3538 240¢ 8aud Internal Modem for 1144FD 255 Upgrade.33.
25-3555 24¢¢ Bd Internal Modem for 28¢@HD 278 Upgrade.39

{continued on next page)
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NOTES AND JUMPERS

TANDY COMPUTER PROOUCTS

UPGRADE 80ARDS SORTED BY CATALOG NUMBER

{cont.)
Catalog
Number Description Figure # Text
25-4925 Pual Serial/Parallel 8oard 286 Upgrade .39
25-4925A Dual Serial/Parallel 8ocard Rev. A 287 Upgrade .49
25-4927 @K Memory Exp. 8ocard for Tandy 399@NL 199/2¢¢ Upgrade.3¢
25-4039 Tandy 3999 2 MEG Memory 8oard : 193 Upgrade.?
25-4931 Multi-Terminal 8ocard for the Tandy 3990 117 Upgrade.l17
25-4934 Serial/Parallel 8ocard Rev. A/8/C 192/115 Upgrade.l7
254937 Enhanced Graphics Adapter 149 Upgrade.13
25-4938 Enhanced Keyboard 129 Upgrade.22
25-4p39 Dual Port Serial 8oard 13¢ Upgrade.23
25-4943 VGA Adapter 8oard 181 Upgrade.13
235-4969 Floppy/Hard Drive WD1§P2-WAZ Controller 85 Upgrade.19
25-4960 Ploppy/Hard Drive WD1§@3-WA3 Controller 124 Upgrade.19
25-4930 Tandy 490@SX Memory Upgrade 8oard 269 Upgrade.3l
25-5929/3¢ 32 8it Memory 8oard for Tandy 4P@89/LX 2p2 Upgrade.31
256939 PK Memory Expansion Adapter for 5¢9pgMC 201 Upgrade.31
26-1229 Vianet for Tandy 2909 72 Upgrade .16
26-1221 Vianet for Tandy 1K/3K/4K Series 71/114  Upgrade.l6
262829 Serial/Parallel Converter 252 Upgrade .45
264104 Graphics Board 29 Upgrade.2
26-4195 Visicalc 64K Memory 8oard 12 Upgrade.2
265127 Tandy 2000 Hard Drive Controller Board 69 Upgrade.5
26-5149 Tandy 2099 Monochrome/Color 8oard 61/62 Upgrade.5
265144 Tandy 2999 Digi-Mouse/Clock Board 65 Dpgrade.6
26.5161 Tandy 2098 External RAM 8oard 63/64 Upgrade .5
26-5164 Tandy 2999 Serial Expansion 8card 92 Upgrade .15
26-5435 Tandy Etherlink 1 Original Style 145 Upgrade. 24
265435 Tandy Etherlink I Late Style 249 Upgrade .25
26-55¢1 Tandy Etherlink 11 219 Upgrade.26
26-5505 Tandy Ethernet 248 Upgrade. 36
26-55P5A/8 Tandy Ethernet 285 Upgrade.38
26-5506 Tandy Ethermet PLUS Adapter 282 Upgrade.37
265540 Tandy Token Ring 259 Upgrade.36
26-56p1/2 Tandylink/PLUS 198 Upgrade .27
26-6913 Multi-Terminal Board for 68099 Computer 31 Upgrade.2
26-6591 Arcnet 8oard 28 Upgrade.2
266593 144K RAM Board 13/14 Upgrade.2
26-6505 Tandy Arcnet 251 Dpgrade.34
90-218516 ARNET Smartport 4/8 Boards 1967187  Upgrade.28
902493 ARNET Smartport 16 Port 8oard 299 Upgrade.42
9P-2453 ARNET Multiport 4 Port 8oard 288 Upgrade .43
90-2458 ARNET Octaport 8 Port 8oard 289 Upgrade.44
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NOTES:

The recommended order for boards to be installed into the Model II card cage
starting at the side nearest the power supply is:

Z-8¢ CPU board .. REQUIRED

FDC board ~-- REQUIRED

ARCNET board (if installed)

Hard Disk interface board (if installed)

Disk Cartridge interface board (if installed)

Multi-terminal board (if installed)

i-8¢ memory board (s)

Kb/video board (with the graphics board next to it if it is installed)
68090 CPU and memory board(s) (if installed)

The Z-8¢ CPU board should be installed in the first slot (nearest the power
supply). The other boards should be installed with no empty slots between
them so that the interrupt system will work properly. The only exceptions are
the 68¢0¢ boards, this is because they do not use Z-8¢ interrupts. To make
installation easier tbe 680¢¢ boards can be installed into the slots furtbest
from the Z-8¢ CPU but make sure that the foil side of the board does not short
out against the side of the card cage.

When more than 5 Z-8( boards are installed into Model Il the power supply will
have to be upgraded to an AXX-60P8 or an AXX-60¢9 type, and a new 5 volt
supply wire must be routed to the mother board (AW-2841). With the AXX-60¢8
power supply, it will be necessary to adjust the power supply output voltage
every time the number of boards is changed. Refer to Technical Sulletin II1:29
for the AXX-60¢8 power supply adjustment procedures. If any 680@¢ boards are
used a AXX-6009 power supply must be installed.

Following is a list of all the jumpers for the four basic boards in the Model
II. These jumpers may change with new boards and modifications.

CPU Board Rev. A/B/C (figure 1):

Since the pins are labeled differently on all revisions of the CPU board, we
are going to use the labels on the Rev. D board. For Rev. A through C and
those with no Rev. letter, the position refers to the seme place on a Rev. D
board.

A-8 Found on Revision C boards only

E@-El Generates waits only on an Ml cycle, install if missing

E3-E4 Generates waits only when ROM is addressed, install if missing
E14-E15 Connects a clock from the CTC to channel 8 of the SIO

E1i-E1Z Connects a CTC clock to the X-mit section of serial channel A

E7-E8 Connects a CTC clock to the receive section of channel A

Note the last two jumpers will change with the installation of BiSync. Refer
to Technical 8ulletin II:17.

Proprietary Information
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CPU board Rev. D (figure 2):

Ep-EL Generates waits only on an Ml cycle, install if missing
E3-E4 Generates waits only if ROM is addressed, install if missing
E14-E15 Connects a clock from the CTC to channel B of the SIO
E11-E12 Connects & clock from the CTC to the X-mit section of chan A
E7-E8 Connects a clock from the CTC to the REC section of chan A

Note again the last two will change with the installation of BiSync. Also,
Rev. D boards already have the DMA and Interrupt mods (Technical Bulletin
11:26) included as part of the PCB layout. These are the mods that are done
for hard disks, graphics boards, and 8iSync.

Keyboard/video board (early style figure 3):

1-2 This generates a 3¢ hz RTC signal (very early board-few made)

On most boards these pins are labeled 14-16 and some versions will need a wire
wrap jumper while others can use a push on jumper.

The other jumper connected to pin 21 has to be adjusted for each board and
will vary from board to board.

Keyboard/video board (late style labeled LEIMV-1 1482 figure 4):
14.1% This generates a 3¢ hz RTC signal’

The other jumper connected to pin 21 has to be adjusted for each board and
will vary from board to board. '

Keyboard/Video 8oard (figure 5):

El-E2 For Model II type operation

E5.E6 For Model 1I type operation

14-15 This generates a 3% hz RTC signal

The other jumper connected to pin 21 has to be adjusted for each board and
will vary from board to board.

NOTE: This board is normally found in the Model 12 and 168 but may also be
found in later Model IIs.

FDC board (early style all Rev's. Figure 6j:

3.4 Enables precomp at track >43

6-7 Selects 250 ns precomp

A-B Divides 4 MHZ CPU clock by 2 for 1791 FDC chip

Proprietary Information
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FDC Board (late style witb one intermal drive - figure 7):
L-M Selects a positive XFERRQ (Without a Disk Cartridge Installed)
M-N Inverts XFERRQ (With a Disk Cartridge Installed)

P-Q Divides 4 MHZ CPU clock by 2 for 1791 ¥DC chip

B-C Selects 8" drive ready signal

T-U Drive § is the only internal drive

J-X FDC board will use ports Ef through EF

Y-X Enables bead load delay

Unlabeled boards do not have a W-X-Y jumper, Rev. A and later do
First 32k memory board (figure 9):

1-2 Pulls up an input to U27 that was floating, install if missing
5-6 Pulls up an input to U9 that was floating, install if missing

16-17 Selects the first 16k of the base page
15-18 Selects the second 16k of the base page

Second 32k memory board (figure 10):

1-2 Pulls up an input to U27 that was floating, install if missing
5-6 Pulls up an input to U9 that was floating, install if missing
26-27 Enables the next jumpers on page 1 of the memory map

9-11  Selects the first 16k of the page set by above {page 1)

i¢-12 Selects the second 16k of the page set by above (page 1)

First 64k memory board (figure 11):

1-2 Pulls up an input to U27 that was floating, install if missing
5-6 Pulls up an input to U9 that was floating, 1nsta11 if missing
16-17 Selects the first 16k of the base page

15-18 Selects the second 16k of the base page

26~27 Enables the next jumpers on page 1 of the memory map

9.13 Selects the first 16k of the page set by above (page 1)

14-14 Selects the second 16k of the page set by above (page 1)

Note: For jumpering a second 64K memory board refer to Upgrade Board.2 (see
Visicalc Memory Board 26-41§5).
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4K Model TIT (figure 85):
GG-FF Selects 4K RAM’s

U.T Selects 4K RAM's
B-C Selects 6@Hz video sync

- D-E Selects timing of vertical sync
H.J Selects timing of vertical sync
K-L Selects timing of vertical sync
V-W Selects timing of horizontal sync

BB-CC  Selects timing of horizontal sync

16K/32K/48K Model IITI (figure 86):
EE-FF  Selects 16K RAM’s

S-T Selects 16K RAM’s

c Selects 6@Hz video sync

E Selects timing of vertical sync
-J Selects timing of vertical sync
L Selects timing of vertical sync
W

Early Version FDC board (figure 87):

A-B Selects 1 MHz clock

E-G Selects programmed precomp

H-J Selects read data from one-shot
1L.-M Selects write data from one-shot

NOTES AND JUMPERS

TANOY COMPUTER PRODUCTS

Selects timing of horizontal sync
B-CC  Selects timing of horizontal sync
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16K Model 4, standard PCB (figure 88):
16K RAM’s in locations U77.U84

E1-E2 Connects +12v to RAM's pin 8
E5-E6  Connects +5v to RAM’s pin 9
F12-E13 Connects -5v to RAM’s pin 1
El4-E15 Disables graphic board

NOTES AND JUMPERS

Note: E14-E15 is removed when Hi-Res board is installed.

.- - 20
- == 19
- .- 18
.- = 17
16
------ 15
~~~~~~ 14
------ 13
------ 12
1¢ -- -- 11

4 pin Dip Shunt at U72:

O oSN
[}
'
'
'

64K Model 4, standard PCB (figure 89):
64K RAM’s in locations U77-U84

E2-E3  Connects +5v to RAM’s pin 8
E4-E5  Connects ’A7’ to RAM's pin 9
E7-E8  Connects GND to US$ pin 11 (PAL)
E11-E12 Copnects +5v to RAM’s pin 1
E14-E15 Disables graphic board

Note: El14-E15 is removed when Hi.Res board is installed.

- 2
- = 19
e e 18
.- - 17
16
~~~~~~ 15
~~~~~~ 14
------ 13
------ 12
1¢ -- -- 11

4 pin Pip Shunt at U72:

O 00~ N
i
'
'
'

128K Model 4, atandard PCB (figure 89):
64K RAM’s in locations U77.U84

64K RAM's in locations U85.U92

E2-E3 Connects 45v to RAM's pin 8
E4-E5  Connects 'A7’ to RAM’s pin 9
E7-E8 Connects GND to US59 pin 11 (PAL)
E11-E12 Connects +5v to RAM's pin 1
El4-E15 Disables graphic board

Note: El4-E15 is removed when Hi-Res board is installed.

128K upgrade PAL installed at U72

Proprietary Information
Tandy® Corporation -- Model 4.2 --



TECHNICTAN SERIES NOTES AND JUMPERS
TANDY COMPUTER PRODUCTS

64K Model 4, gate array PCB (figure 90):

JP1 Connects +5v to RAM's pin 1

JP4 Connects +5v to RAM's pin 8

JP6 Connects address line to RAM’s
JPB Connects 'All’ to ROM B/C (U4)
64X Selects 16K (or larger} RAM chips

JP12 Selects 'CHRADD’ from video array (Ul7)
JP13 Selects 'DOT** for video data enable
J12 pin 16 to J12 pin 18 - Disables graphic board
Note: This jumper is removed when Hi-Res board is installed.
Jumper wire from U5 pin 16 to ground - selects 64K RAM size

The PAL that comes with the memory upgrade kit is not nee