


T e c h n i c i a n S e r i e s Model I I Glossary®

T R S - 8 0

TRS-80® Model I I Glossary: Copyrighted®, 1984
By Tandy Corporation
Al l Rights Reserved

TRSDOS® Operating System: Copyrighted®, 1981
By Tandy Corporation
Al l Rights Reserved

Reproduction or use, without express written permission from
Tandy Corporation, of any portion of this manual is prohibited.
Whi le reasonable effor ts have been taken in the preparat ion of
this manual to assure i ts accuracy, Tandy Corporat ion assumes no
liability resulting from any errors or omissions in this manual,
o r f r o m t h e u s e o f t h e i n f o r m a t i o n c o n t a i n e d h e r e i n .

R a d M / l i a e k '



Te c h n i c i a n S e r i e s Model I I Glossary®

T R S - 8 0

R a d i o / h a o k ' —



T e c h n i c i a n S e r i e s M o d e l I I G l o s s a r y ®

T R S - 8 0 ®

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

I n t r o d u c t i o n
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T h i s m a n u a l i s d i v i d e d i n t o fi v e s e c t i o n s :

C P U B o a r d S e c t i o n 1

F D C ( E a r l y ) B o a r d S e c t i o n 2

F D C ( L a t e ) B o a r d S e c t i o n 3

V D G B o a r d S e c t i o n 4

M e m o r y B o a r d S e c t i o n 5

E a c h s e c t i o n c o n t a i n s a g l o s s a r y o n m o s t o f t h e
m n e m o n i c s l i s t e d o n t h e r e s p e c t i v e s c h e m a t i c s c o n
t a i n e d i n t h e M o d e l I I T e c h n i c a l R e f e r e n c e M a n u a l .

M o s t o f t h e s e c t i o n s a l s o c o n t a i n P o r t A l l o c a t i o n

Tab les , Test Po in t Defin i t ions , and Standard Jumper
Conf igurat ions.

This Glossary is not in tended as an indepenant tutor
ia l , bu t i s ra the r a supp lemen ta ry se rv i ce a id to the
c o n t e n t s o f t h e M o d e l I I T e c h n i c a l R e f e r e n c e M a n u a l .

M o d e l I I T e c h n i c a l B u l l e t i n s r e f e r e n c e d i n s e v e r a l s e c
t ions of the Model I I Glossary® are conta ined in the
newly issued TECHNICAL BULLETINS, Volume 1.

R a d i o / h a e l c
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Notes on Conventions used in the Model II Glossary®

In the schemat ics fo r the Mode l I I , i t i s a convent ion
to i nd i ca te i n t he name o f " s i ng le ac t i on " con t ro l s i gna l s
the logic level which is required to init iate other activ
ity. Thus, for example, MREQ* and RD* from the Z80 indi
cates that logic lows will initate the sequence of activ
i t ies tha t w i l l resu l t in data f rom memory be ing p laced on
the data bus, while MREQ and RD would indicate initiation
o f a c t i v i t y a t l o g i c h i g h s . I n t h i s G l o s s a r y, t h e w o r d
"asser ted" w i l l be used to ind ica te such a log ic leve l
(i.e, logic low for MREQ*), while the word "negated" will
be used to ind ica te the log ic leve l wh ich does no t i n i t i
a te act iv i ty, or which terminates act iv i ty ( i .e . , log ic
high for MREQ*).

Th i s conven t i on i s no t used fo r "dua l ac t i on " con t ro l s i g
nals, since both levels will produce a desired result. For
example, a logic high DIR will cause a drive head to move
inward toward Track 76, whi le a logic low DIR wi l l cause
t h e h e a d t o m o v e o u t w a r d t o w a r d Tr a c k 0 .

In the schematics for the Model I I Boards, many logic gate
symbols are shown with inversion bubbles on the input side
of the gate. The logic symbols for such gates shown in
the ch ip spec ificat ion sheets , however, are not the same.
For example, a function of a Quad 2-Input OR Gate, such as
the 74LS32, would normally be drawn as in Diagram 1 below,
b u t o n t h e s c h e m a t i c s i t m i g h t b e d r a w n a s a N A N D g a t e
with two bubbles on the input side as in Diagram 2, below.
Both symbols yield the same truth table shown below, and
are thus functionally equivalent. Note that the negative
logic equivalent to the positive logic OR gate is the AND
gate: thus Diagram 2 is not the negative logic equivalent
for Diagram 1.

The purpose of using a functionally equivalent-type of
symbol is to emphasize the logic inputs necessary to
c rea te t he l og i c ou tpu t t ha t w i l l r ep resen t t he asse r ted
level of a signal from the gate. In the example of Dia
gram 2, a logic low represents the asserted level from the
NAND gate: both inputs must be low to obtain this asserted
o u t p u t l e v e l .

R e i d i o / l i a e i c
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* * * * * * * * * * * * * * * * * * A * A * * * * * * * * * * * * * * * * *

S e c t i o n O n e

M o d e l I I C P U B o a r d

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

C o n t e n t s

G l o s s a r y - S h e e t 3 P a g e 1 - 3

G l o s s a r y - S h e e t 2 P a g e 1 - 7

G l o s s a r y - S h e e t 1 P a g e 1 - 1 1

T e s t P o i n t D e fi n i t i o n s P a g e 1 - 1 5

P o r t A l l o c a t i o n T a b l e P a g e 1 - 1 7

J u m p e r O p t i o n N o t e s P a g e 1 - 1 8

S t a n d a r d J u m p e r C o n fi g u r a t i o n P a g e 1 - 1 9

B I S Y N C J u m p e r C o n fi g u r a t i o n P a g e 1 - 1 9

Jumper Termina l Cross Re fe rence Page 1 -20

C P U B o a r d J u m p e r Te r m i n a l L o c a t o r P a g e 1 - 2 1

T h e l i s t i n g s i n t h i s g l o s s a r y a r e d i v i d e d i n t o 3 s e c t i o n s ,
respect ive to the three sheets of the CPU schematic.

When a signal from one sheet is referenced to another, a
p o i n t e r , w i l l b e u s e d t o i n d i c a t e t h e s h e e t : i . e .
F r o m P i n 1 o f U 1 4 / 2 To P i n 2 4 o f U 1 2 / 1 .

The CPU schematics reflect the circuitry of the REV B Board.
T h e l a t e s t C P U B o a r d i s R E V D .

Radio /haek'
1 - 1
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Index for CPU Board Signals

S igna l S igna l

8MHZ
B A I *
B A K I N *
B A O *

BUSRQ*
C E C T C *

C E * D M A
C E * R O M
C E S I O *
CLK/TRG0-2
C T S A - B
D C D A - B
D I S R O *

D M A E X T *
D T R A - B

E I I N

E I O U T

F 0 * - F 3 *
F 4 * - F 7 *
F 8 *
F 9 *
l E O U T
I N *
I N T A K *
I N T * D M A

INTRQL*
INTRQ*BUS
I /O ADD*
lORQ*
K B I N T

KBIRQ*

L O W 4 K *
M 1 * D M A

MREQ*DMA
NMIRQ*
O B W A I T *
O E * R O M
O U T *
R x C A - B
R x D A - B
R D * D M A
R D R O M *
R D Y * D M A
R E A D *
R E S E T *

ROM0CE*
R O M I C E *

ROM/RAM*
ROM*/RAM
RTC
R T S A - B

S E L E C T *
S H A D O W *
S Y N C A - B
T x C A - B
T x D A - B
W A I T *
W A I T * B U S
W R * D M A

Z80DMA 36
Z80DMA 38
Z C / T 0 - 2

R a d i o / h a e i c
1 - 2
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G l o s s a r y - S h e e t 3

Only the mnemonics originating from Sheet 3
o f t h e C P U s c h e m a t i c w i l l b e c o v e r e d

under th is heading.

F 9 * F r o m P i n 1 1 o f t h e P o r t A d d r e s s D e c o d e r U 3 6 , T o
Pin 2 of U37, and Pin 13 of U3. When asserted, this
signal indicates that the CPU is in the process of
selecting or deselecting the Boot ROM. See "SHADOW*".

F 8 * F r o m P i n 1 0 o f t h e P o r t A d d r e s s D e c o d e r U 3 6 . T o
Pin 4 of U37. Also routed to Pin 1 of U3/1 as s ignal
"CEDMA*" . When asser ted , th is s igna l ind ica tes tha t
the CPU is in the process o f t rans fer ing cont ro l o r
c o m m a n d d a t a t o o r f r o m t h e D M A .

F4*-F7* From Pins 5 , 6 , 7 , and 9 o f Por t Address Decoder U36.
To Pin 5 of U37. Also routed to Pin 35 of U18/2 as
s igna l "CESIO* " . Th i s s igna l i nd i ca tes tha t t he CPU
is in the process of writ ing commands or data to or
f r o m t h e S I O . T h e S I O w i l l t r a n s m i t d a t a t o t h e C P U
when th is s ignal is asserted dur ing a Read cycle.

F0* -F3* F rom P ins 1 , 2 , 3 , and 4 o f t he Por t Address Decoder,
U36. To Pin 1 of U37. Also routed to Pin 16 of U19/2
as signal "CECTC*". When asserted during a Port
Write, this signal indicates that the CTC is in the
process of accepting control words, interrupt vectors,
or t ime constant data words f rom the Bus. Dur ing a
Por t Read, th is s igna l ind icates that the CTC is
t ransmit t ing data f rom one of i ts Down-Counters to the
C P U .

I / O A D D * F r o m P i n 1 2 o f U 1 7 . To P i n 1 o f U 1 6 . T h i s s i g n a l
detects when any of the on-board Ports is being
a d d r e s s e d .

R a d i o / h a e l l
1 - 3
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From Pin 6 of U5. When asserted, this signal indi
cates that the CPU is in the process of doing a Port
R e a d . To P i n 9 o f U 1 4 w h e r e i t i s O R e d w i t h " O U T * "
(see same) to become signal "IN*+OUT*" (see same).
"IN*" is also used in the Bus Steering Logic at Pin 13
o f U 2 2 .

OUT* From Pin 3 o f U5. When asser ted, th is s igna l ind i
cates that the CPU is in the process of doing a Port
W r i t e . To P i n 1 0 o f U 1 4 w h e r e i t i s O R e d w i t h " I N * "
(see same) to become signal "IN*+OUT*" (see same).
A l s o u s e d a t P i n 1 2 o f U 3 w h e r e i t i s A N D e d w i t h " F 9 * "
to become signal "SHADOW*" (see same).

LOW 4K* From Pin 11 of U5. When asserted, this signal indi
cates that the System Address space between 1000H and
FFFFH is not being accessed. To Pin 10 of U5 where it
is ANDed with signal "ROM*/RAM" (see same) to enable
the ROM gates.

READ* From Pin 8 of U3. This signal will be asserted during
(TP 4) a Memory Read cycle. To Pin 13 of the Read ROM Gate,

U16. Also routed to Pin 20 of Ull/1, where it is used
to enable the ROM Data output lines.

RDROM* From Pin 11 of U16. A conditional signal to Pin 12 of
the Select Gate U14. Asserted during a Memory Read
cycle when the CPU is in the process of accessing the
System Address space between 0000H and 0FFFH.

ROM0CE* From Pin 6 of U16. Chip Enable signal for the Boot
(TP 3) ROM. To Pin 18 of the Boot ROM Ull. This signal

will be asserted when "RDM*/RAM" is a logic low, and
when the CPU is in the process of doing a Memory Read
in the Address space between 0000H and 07FFH, or the
first 2K of the System Memory.

ROMICE* From Pin 8 o f U16. Ch ip Enable s igna l fo r a second 2K
of ROM. This signal would be asserted in the Address
space between 0800H and 0FFFH. Not currently used in
t h e M o d e l I I .

R a d i o / l i a e i c
1 - 4
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From Pin 11 of U14. This s ignal wi l l be asserted when
the CPU is in the process of doing an on-board Port
Select, or ROM Read. To Pin 1 of U39/1 through which
it is presented to Pin 43 of the System Bus. Signal
"SELECT*" at Pin 43 of the System Bus is not used by
any ex terna l dev ice .

Also to Pin 9 of the Bus Steering Gate U22, where it
i s u s e d ( T P 1 7 ) t o d i s a b l e t h e R e c e i v e r s o f t h e C P U
Board Data Buffers U31 and U32 to prevent data from
the System Bus from being received while the CPU is in
the process of doing an on-board Port Select or ROM
R e a d .

P in 11 of U21. Th is s ignal wi l l be asser ted when the
CPU is in the process of acknowledging either an on
b o a r d o r a n e x t e r n a l I n t e r r u p t R e q u e s t .

To Pin 3 of U13 (see note below). Also to Pin 2 of
U21 where i t wi l l place Pin 10 of U22 at a logic low
to disable the Receivers of the System Data Buffers
when an on-board Interrupt Request is being serviced.

N o t e : Signal "INTAK*" is ANDed with signal "EIOUT"
if the INTRQL Mod on the CPU Board is applied
for BISYNC, HD, etc : re fer to Technica l Bul le
t i n s 1 1 : 1 7 a n d 1 1 : 2 6 f o r d e t a i l s . T h i s c i r
cuitry is etched onto REV D and later Boards.

When an externa l dev ice is generat ing the In ter rupt
Request, Pin 10 of U22 will remain at a logic high.
At this same time. Pins 9 and 11 of U22 will also be
at a logic high, and the Receivers of the Data Buffers
w i l l b e e n a b l e d .

DMA EXT* From Pin 6 of U3. To Pin 9 of U17/1 to d isable the
Drivers of Buffers U33, U34, and U35. Also to Pin 10
o f U 4 t o d i s a b l e t h e D r i v e r s o f B u f f e r s U 3 1 a n d U 3 2 .
Not cur rent ly used in the Model I I .

This signal would be asserted during an external de
vice DMA operation, signified by signals "BUSRQ*" and
"BAG*" (see same) being asserted at the same time.
Were an external device DMA operation in progress, the
Data, Address, and Control Drivers noted above would
b e d i s a b l e d .

Rad io / l i aek '
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From Pin 11 o f U3. Th is s igna l w i l l be asser ted
d u r i n g a P o r t Wr i t e t o " F 9 * " . I t i s a p p l i e d t o P i n 11
o f U 1 3 / 2 a s a c l o c k t o s e l e c t o r d e - s e l e c t t h e B o o t
ROM. The select ion wi l l depend on the logic
status of Data bi t 0. See signal "ROM/RAM*".

To Pin 14 of the Model II System Bus. From Pin 24 of
U24/1, where it is labeled "EIOUT". See Glossary,
Sheet 2 and Sections 2 & 3, Early/Late FDC Boards.

From Pin 13 of the Model II System Bus. There is no
indicat ion that th is s ignal is used on the CPU Board.

From Pin 15 of the Model II System Bus. There is no
indicat ion that th is s ignal is used on the CPU Board.

From Pin 17 of the Model II System Bus. See Glossary,
S h e e t 1 .

From Pin 40 of the Model II System Bus. There is no
indicat ion that th is s ignal is used on the CPU Board.
See Section 5, Memory Board.

From Pin 42 of the Model II System Bus, from the VDG
Board. To Pin 20 of U19/2. See Glossary, Sheet 2.

From Pin 48 of the Model II System Bus. To Pin 1 of
U14/2 and to Pin 12 of U4/2. See Glossary, Sheet 2.

From Pin 47 of the Model II System Bus, from the VDG
Board . I t i s m is labe led as go ing to Shee t 2 : the re i s
no ind icat ion that th is s ignal is used on the CPU
B o a r d .

Rad ie /haek"
1 - 6
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G l o s s a r y - S h e e t 2

Only the mnemonics originating from Sheet 2
o f t h e C P U s c h e m a t i c w i l l b e c o v e r e d

under th is heading.

W A I T * F r o m P i n 3 o f U 1 4 . T o P i n 2 4 o f t h e C P U U 1 2 . T h i s
( T P 1 2 } s i g n a l i s t h e l o g i c a l r e s u l t o f a n o n - b o a r d Wa i t , o r a

Wait generated by an external device.

T h e W a i t f r o m a n e x t e r n a l d e v i c e e n t e r s t h e C P U c a r d
at Pin 48 of the Model II System Bus. For the on
board Wait, see signal "OBWAIT*".

F r o m P i n 6 o f U 1 4 . T h e O R e d r e s u l t o f a n o n - b o a r d
Wait generated during either an Op-Code Fetch cycle
from RAM or during any ROM Read.

The measured t iming diagrams below i l lustrate how a
Wait is generated during an Op-Code Fetch cycle from
RAM. Th is Wai t i s requ i red to permi t ex tens ion o f the
pre-charge per iod pr ior to memory re f resh occur ing in
the Ml cycle. See Section 5, Memory Board.

4 - U I 4

times In nanoseconds

2 5 0 \ 2 5 0 M I W A I T * C H A

M l * C H B / S Y N C

The measured timing diagrams on the next page il lus
trate how the Wait is generated during a ROM Read.
Th is Wai t i s requ i red to ex tend the per iod tha t s igna l
"READ* at Pin 8 of U3/3 is asserted to permit asser
t i o n o f v a l i d d a t a f r o m t h e 3 0 0 n a n o s e c o n d R O M .

R a d M / h a e H
1 - 7
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5 - U I 4

2 - U 2 6

times in nanoseconds

100 \ 250

7 2 0 —

ROMWAIT • CHA

M R E Q * C H B / S Y N C

F r o m P i n 9 o f U 1 3 . T o P i n 5 o f R O M W a i t G a t e U 2 2 .
A l so to P in 10 o f RAM Wa i t Ga te U21 .

A Power-On, or Manual Reset at Pin 10 of U13 will set
t h i s s i g n a l t o a l o g i c h i g h , i n d i c a t i n g t h a t t h e B o o t
R O M i s s e l e c t e d . T h i s c o n d i t i o n w i l l e n a b l e t h e R O M
Wait Gate and allow the ROM Wait Generation Logic to
output a Wait with every ROM Read. See "OBWAIT*" for
t h e t i m i n g d i a g r a m s .

T h e B o o t R O M w i l l e l e c t r i c a l l y s w i t c h o u t o f t h e s y s
t e m w h e n " S H A D O W * " ( s e e s a m e ) i s i n i t i a t e d w i t h D a t a
b i t 0 s e t a t a l o g i c l o w. T h i s c o n d i t i o n w i l l n o w
block the ROM Wait Gate. The Wait Generation Logic
wi l l now output Waits with every Op-Code Fetch. See
" O B WA I T * " f o r t h e t i m i n g d i a g r a m s .

From Pin 8 o f U13. Th is s igna l is the inverse o f s ig
na l "ROM/RAM*" (see same) .

To P i n 9 o f U 5 / 3 . W h e n t h e B o o t R O M i s s e l e c t e d , t h i s
signal will allow signal "LOW 4K*" (see same) to en
able the ROM gates, which are three parts of U16/3.

Switching the Boot ROM out of the System will block
s igna l "LOW 4K*" . Thus, the firs t 4K of Address
space can now be used to access the System RAMs.

From Pin 4 of U29. This is the System Reset signal.
I t is in i t ia ted dur ing a Power-On, or Manual Reset .

The Power-On Reset is the result of an RC timing cir
cu i t , consis t ing of Resis tor R21 and Capaci tor C38.

F r o m P i n s 1 - 4 o f U 3 6 / 3 . To P i n 1 6 o f U 1 9 . T h e C T C
Chip Enable signal from Port Address decoding.

R a d i a / t i a e i c
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The Manual Reset is generated by a one-shot, fl ip-
fl o p , o n e - s h o t t y p e o f c i r c u i t t o l i m i t t h e w i d t h
of the Reset Pulse to approximately 170 microseconds.
Th is pu lse l im i t i s necessary to avo id suspend ing
r e f r e s h t o t h e R A M s , s h o u l d t h e R e s e t h a p p e n t o
occur dur ing the T3 Clock of the Ml* cycle of the
O p - C o d e F e t c h i n s t r u c t i o n . T h i s p o s s i b i l i t y i s
prevented by synchroniz ing the Manual Reset c i rcui t
to s ignal "Ml*" at Pin 5 of U29.

Wi thou t t h i s synch ron i za t i on , t he con ten ts o f t he
R A M s c o u l d b e d e s t r o y e d s h o u l d t h e R e s e t S w i t c h b e
kept c losed for too long a per iod of t ime.

E I O U T F r o m P i n 8 o f U 2 4 . To P i n 1 4 o f t h e M o d e l I I S y s t e m
Bus, where i t is labeled " lEOUT" (see same). " lEOUT"
is a loop s igna l o f the Z80 da isy cha in in te r rup t
s t r u c t u r e .

The order o f in ter rupt p r io r i ty on the CPU card is
from the CTC U19/2, to the SIO U18/2, and to the DMA
U 2 0 / 1 . T h e P I O o n t h e F D C c a r d i s t h e f o u r t h d e v i c e
o f t h e c h a i n .

Signal "lEOUT" is routed to the PIO on the FDC card
at Pin 14 of the Model I I System Bus. This s ignal
wil l be at a logic high when none of the devices on
the CPU card is in the process of request ing an inter
rupt . Refer to Page 2-36 for the Mother Board loop
diagram.

Z 8 0 D M A F r o m P i n 11 o f U 2 3 . To P i n 3 8 o f D M A U 2 0 / 1 ( w h e r e i t
P i n 3 8 m i s l a b e l e d a s c o m i n g f r o m P i n 9 o f U 2 3 ) . T h i s i s t h e

Interrupt Enable (lEl) signal to the DMA. It is a
loop signal of the Z80 daisy chain priority interrupt
s t r u c t u r e . T h i s s i g n a l w i l l b e a t a l o g i c h i g h w h e n
neither the CTC nor the SIO is in the process of re
q u e s t i n g a n i n t e r r u p t .

From pin 36 of U20/1 (where i t is mislabeled as going
t o P i n 1 1 o f U 2 4 ) . T o P i n 1 o f U 2 4 . T h i s i s t h e D M A
lEO signal used to create "EIOUT" (see same) at Pin 8
o f U 2 4 .

KB IRQ* F rom P in 42 o f t he Mode l I I Sys tem Bus . To P in 20 o f
U19, *rt>ere i t is mislabeled as "KBIRQ". Asserted as
t h e k e y b o a r d I n t e r r u p t R e q u e s t f r o m t h e V D G B o a r d .

R a d w / h a e k '

Z80 DMA
P i n 3 6
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INTRQL* From Pin 12 of U19, From Pin 5 of U18, and From Pin 37
of U20/1. The on-board Interrupt Request from the CTC
o r S I O o n S h e e t 2 o r f r o m t h e D M A o n S h e e t 1 . T o P i n
1 of U4/1, then to the "INT*" (see same) Pin of the
CPU. Also used at Pin 4 of U13/3 to set th is device,
necessary so that a logic low wi l l appear at Pin 1 of
U21/3 before the CPU acknowledges the on-board Inter
rupt Request with signal " INTAK*" (see same).

C L K / T R G 0 - 2 F r o m P i n 5 o f U 2 / 1 . To P i n s 2 1 - 2 3 o f U 1 9 . A n e x t e r
nal 2 MHz Clock signal decrementing the CTC's three
p rog rammab le Down-Coun te rs .

ZC/T0-2 CTC ze ro coun t / t imeou t s t robes resu l t i ng when the CTC
D o w n - C o u n t e r s r e a c h z e r o . U s e d a s ( b a u d r a t e ) c l o c k s
by the SIO at Pins 13, 14 and 27 of U18.

C E S I O * F r o m P i n s 5 - 7 , 9 o f U 3 6 / 3 . To P i n 3 5 o f U 1 8 . T h e S I O
Chip Enable signal from Port Address decoding.

R x D A - B T o P i n s 1 2 / 2 8 o f U 1 8 . R S 2 3 2 C ( s e r i a l ) d a t a r e c e i v e d
from Pin 3 of U10 (A), and from Pin 11 of U8 (B).

R x C A - B T o P i n s 1 3 / 2 7 o f U 1 8 . R e c e i v e r c l o c k ( b a u d r a t e )
strobes from CTC ZC/T0 and ZC/T2 outputs.

T x C A - B T o P i n s 1 4 / 2 7 o f U 1 8 . T r a n s m i t c l o c k ( b a u d r a t e )
strobes from CTC ZC/Tl and ZC/T2 outputs.

SYNCA-B From Pin 8 of U9 (A) and Pin 8 of U8 (B). To U18,
P i n s 11 / 2 9 . E x t e r n a l d e v i c e s y c h r o n i z a t i o n s i g n a l s .

CTSA-B From P in 11 o f U9 (A) and P in 3 o f U9 (B) . To U18,
P i n s 1 8 / 2 3 . C l e a r - t o - s e n d e n a b l e s f o r e x t e r n a l l o g i c .

DCDA-B From P in 3 o f U8 (A) and P in 6 o f U8 (B) . To U18,
P i n s 1 9 / 2 2 . D a t a - c a r r i e r - d e t e c t f r o m e x t e r n a l l o g i c .

T x D A - B F r o m P i n s 1 9 / 2 6 o f U 1 8 . T o P i n s 9 / 1 0 o f U 6 ( A ) a n d
P i n s 4 / 5 o f U 7 ( B ) . R S 2 3 2 C ( s e r i a l ) d a t a t r a n s m i t t e d .

R T S A - B F r o m P i n s 1 7 / 2 4 o f U 1 8 . To P i n s 1 2 / 1 3 o f U 6 ( A ) a n d
P ins 1 /2 o f U7 (B) . Request - to -send to ex terna l log ic .

D T R A - B F r o m P i n s 1 6 / 2 5 o f U 1 8 . To P i n s 4 / 1 0 o f U 7 ( A ) a n d
P i n s 1 / 2 o f U 6 ( B ) . D a t a - t e r m i n a l r e a d y . —

R a d i o / h a e l c
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G l o s s a r y - S h e e t 1

Only the mnemonics originating from Sheet 1
o f t h e C P U s c h e m a t i c w i l l b e c o v e r e d

under th is heading.

O E * To P i n 2 0 o f U l l . T h i s i s t h e p r o d u c t P i n d e s c r i p t i o n
R O M o f t h e E P R O M . A n i n p u t t o t h i s P i n b y s i g n a l " R E A D * "
( T P 4 ) ( s e e s a m e ) i s u s e d t o c o n t r o l t h e t h r e e - s t a t e D a t a

output l ines of the EPROM. The Data output l ines are
normal ly in the open, or h igh impedance s ta te. The
Data l ines wil l connect to the System Bus whenever
s ignal "READ*" is asserted.

C E * To P i n 1 8 o f U l l . T h i s i s t h e p r o d u c t P i n d e s c r i p t i o n
(TP 3 ) o f t he EPROM. I npu t t o t h i s P in by s i gna l "ROM(JCE* "

is used to power-up the EPROM.

Note : Change U l l on the schemat i c to i nd ica te tha t i t
i s a ROM, and no t an EPROM. These dev ices have
t h e s a m e e l e c t r i c a l c h a r a c t e r i s t i c s ( s e e b e
l ow ) .

T h e R E A D a n d S T A N D B Y a r e t h e t w o n o r m a l m o d e s i n w h i c h
the EPROM/ROM operate.

A READ operation is accomplished by placing logic low
signals at the "CE*" (see same) and "OE*" (see same)
P ins o f the ch ip . Va l id da ta shou ld appear a t the
output approximately 300 nanoseconds after Pin "CE*"
i s m a d e l o w .

During the READ operation, an EPROM will dissipate
approx imate ly 525 mi l l iwa t ts o f power. The power
dissipated by a ROM in this same mode wil l be sl ightly
l e s s .

The EPROM/ROM wil l switch to the STANDBY mode when Pin
" C E * " i s m a d e h i g h . T h e p o w e r d i s s i p a t e d b y e i t h e r
ch ip in th i s " res t ing" mode w i l l abou t 25% o f the i r
respective READ maximums.

R a d M / h a e k '
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As a spec ia l no te . P in "OE* " w i l l l ose i t s con t ro l o f
the Data output lines in the STANDBY mode, because
now, the control l ing signal has become the high on
P i n " C E * " . T h e D a t a l i n e s w i l l r e m a i n i n t h e t r i -
state mode as long as signal "CE*" is at a logic high.

B U S R Q * F r o m / To P i n 1 5 o f D M A U 2 0 . T h i s i s a b i - d i r e c t i o n a l
(TP 8) signal which is tied to Pin 17 of the Model II System

Bus, and to Pin 25 of the Z80 CPU.

As an output signal from DMA U20, to the CPU U12,
th is is a request s ignal f rom the DMA for cont ro l o f
the System Bus. The CPU wil l grant this request as
soon as i t comple tes i t s cur ren t mach ine cyc le by t r i -
s t a t i ng i t s Add ress , Da ta , and Con t ro l Buses . A t t h i s
same time, the CPU will also generate signal "BUSAK*"
t o i n f o r m t h e D M A t h a t t h e B u s e s h a v e b e e n r e l e a s e d .

During multiple DMA operations, the on-board DMA would
use this line as an input to sense when another DMA
h a s s e n t o u t a r e q u e s t f o r c o n t r o l o f t h e S y s t e m B u s .
T h i s a c t i o n w o u l d c a u s e t h e o n - b o a r d D M A t o r e f r a i n
from asking for the Bus until the other DMA has com
p l e t e d i t s o p e r a t i o n . N o t c u r r e n t l y u s e d i n M o d e l I I .

BAO* From Pin 13 of DMA U20. This is the Bus Acknowledge
Output s ignal for mul t ip le DMA use. To Pin 16 of the
Model II System Bus where it becomes buffered signal
"BAKOUT*" . S igna l "BAG*" , a long wi th s igna l "BAI* "
(see same), form a daisy chain for mult iple-DMA reso
l u t i o n o v e r B u s c o n t r o l . T h e o n - b o a r d D M A ( U 2 0 ) h a s
t h e h i g h e s t i n t e r r u p t p r i o r i t y. N o t c u r r e n t l y u s e d i n
t h e M o d e l I I .

CE*DMA To Pin 16 of DMA U20. This Pin has a dual purpose.
I t no t on ly func t ions as the Ch ip Enab le l i ne , bu t i s
also programmed to serve as the Wait line to the DMA.

As a Ch ip Enab le func t ion , th is l i ne w i l l be asser ted
when Port F8 (see same) is addressed and becomes sig
nal "CEDMA*" (see same) at Pin 1 of US. Signal
"BUSAK*" (see same) wi l l b lock this signal at Pin 2 of
US when the CPU is in the process of granting a bus
a c k n o w l e d g e .

Rad io /haek '
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P i n 1 5 o f D M A U 2 0 f u n c t i o n s a s a W a i t l i n e a f t e r t h e
DMA has received a Bus Request Acknowledge from the
C P U . T h i s w i l l c a u s e w a i t s t a t e s t o b e i n s e r t e d i n
the DMA's operation cycle to slow it down to a speed
t h a t m a t c h e s t h e M e m o r y o r I / O d e v i c e . T h e D M A i s
u s e d i n M o d e l 1 1 T R S D O S ® - b a s e d s o f t w a r e f o r D i s k - t o -
M e m o r y a n d M e m o r y - t o - D i s k d a t a t r a n s f e r s .

To Pin 25 of DMA U20. This is a buffered signal
from Pin 41 of the Model II System Bus where it is
ca l led "XFERRQ". Th is s ignal is moni tored by the
DMA to determine when the PDC is ready to transfer a
b y t e o f d a t a . To s t a t e i t d i f f e r e n t l y, " X F E R R Q " i s
t h e t r a n s f e r r e q u e s t s i g n a l f r o m t h e F D C .

F r o m P i n 3 7 o f t h e D M A . T o P i n 1 o f U 4 w h e r e i t b e
comes signal "INTRQL*" (see same).

To P in 26 o f DMA U20. F rom P in 27 o f the CPU U12.
Th is s igna l , a long wi th s igna l " lORQ*" (see same) , is
used by the DMA as an Interrupt Acknowledge.

F r o m / To P i n 1 0 o f D M A U 2 0 . T h i s i s a b i - d i r e c t i o n a l
l i ne . As an i npu t , t h i s s i gna l i s pa r t o f t he Mode 2
in ter rup t scheme which the Mode l I I suppor ts . Wi th
Mode 2 interrupts, the CPU wil l form a 16-bit Memory
Address where the upper 8-bi ts wi l l be the contents of
the CPU's " I " Regis ter, and the lower 8-b i ts wi l l come
f r o m t h e i n t e r r u p t i n g d e v i c e . T h i s A d d r e s s p o i n t s t o
the first two sequential bytes of a table containing
t h e A d d r e s s o f t h e s e r v i c e r o u t i n e .

When the DMA is the interrupting device, it will place
its special low-byte vector Address on the Data Bus
when signals " lORQ*" and "Ml*" are both asserted.

Pin 10 of DMA U20 will become an output line when the
D M A h a s t a k e n c o n t r o l o f t h e S y s t e m B u s e s . A s a n o u t
pu t s igna l , an asser ted " lORQ*" ind ica tes tha t the
l o w e r h a l f o f t h e A d d r e s s B u s h o l d s a v a l i d P o r t
A d d r e s s f o r a n o t h e r l / O d e v i c e i n v o l v e d i n a D M A
t r a n s f e r o f d a t a . I n t h i s a p p l i c a t i o n , i t w i l l b e o n e
o f t h e P o r t A d d r e s s e s s u c h a s t h o s e o f t h e F D C .

SELECT* To Pin 2/1 of U39 and to Pin 43 of the Model II System
Bus (see same. Sheet 3).

R a d i o / h a e l f
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From Pin 12 of the DMA. This s ignal ind icates that
the Address Bus holds a valid Address for a Memory
Read or Write operation from the CPU. When the DMA
h a s c o n t r o l o f t h e S y s t e m B u s e s , t h i s s i g n a l i n d i
cates that the DMA is request ing a t ransfer of data
t o , o r f r o m M e m o r y.

F r o m P i n 9 o f t h e D M A . T h i s i s a b i - d i r e c t i o n a l
l i n e . A s a n i n p u t l i n e , t h i s s i g n a l i n d i c a t e s t h a t
the CPU wants to read the Status Bytes from the DMA's
Read Reg is te rs . Th is l i ne w i l l become an ou tpu t a f te r
t h e D M A h a s t a k e n c o n t r o l o f t h e S y s t e m B u s e s . A s a n
o u t p u t , t h i s s i g n a l w i l l i n d i c a t e a D M A - c o n t r o l l e d
Read f rom a Memory o r Po r t Add ress .

F r o m P i n 8 o f t h e D M A . T h i s i s a b i - d i r e c t i o n a l l i n e .
As an inpu t l i ne , th i s s igna l i nd ica tes tha t the CPU
w a n t s t o w r i t e C o n t r o l , o r C o m m a n d B y t e s t o t h e D M A
Wr i t e Reg i s te r s . Th i s l i ne w i l l become an ou tpu t a f
t e r t h e D M A h a s t a k e n c o n t r o l o f t h e S y s t e m B u s e s . A s
an ou tpu t , t h i s s i gna l w i l l i nd i ca te a DMA-con t ro l l ed
Write to a Memory or Port Address.

T o P i n 1 4 o f t h e D M A . T h i s l i n e i s l a b l e d " B U S A K * "
(see same) . Th is s igna l , when asser ted , i s an ind ica
tion to the DMA that the System Buses have been re
l e a s e d f o r D M A c o n t r o l . S e e s i g n a l " B A G * " .

I n a p p r o p r i a t e l y s h o w n o n S h e e t 1 , P i n 4 2 o f t h e M o d e l
I I System Bus, s ince i t is on Sheet 3 proper ly labeled
as KBIRQ* (see same).

F r o m P i n 11 o f t h e M o d e l I I S y s t e m B u s . To P i n 2 o f
U4, where i t i s used to asser t an o f f -board In te r rup t
from the PIO/FDC, or other add-on devices such as HD,
ARCNET, e tc . configured in the in te r rup t da isy cha in .

F r o m P i n 1 2 o f t h e M o d e l I I S y s t e m B u s . To P i n 1 7 o f
U12. This signal sources from the 30KHz Real Time
Clock on the VDG, directing the Z80A to the Real Time
C l o c k S e r v i c e R o u t i n e v e c t o r e d a t 0 0 6 6 11 i n R A M .

From Pin 8 of U30 to Pin 46 of the Model II System Bus
for use in pre-comp on the FDC Board. U30 is impro
perly drawn as a NOR gate: it is a NAND gate.

R a d i o / h a e h L
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C P U B o a r d T e s t P o i n t s

From Pin 10 of Ul/1. This is the 4 MHz System Clock.

From Pin 3 of U2/1. This is a 2 MHz signal used at
Pins 21, 22, and 23 of CTC U19/2.

" R O M 0 C E * " F r o m P i n 6 o f U 1 6 / 3 .

" R E A D * " F r o m P i n 8 o f U 3 / 3 .

' 8 M H Z " F r o m P i n 6 o f U 3 0 / 1

" C E * " F r o m P i n 4 o f U 4 / 1 .

' C L O C K " . . F r o m P i n 1 2 o f U l / 1 .

" B U S R Q * " F r o m P i n 1 5 o f U 2 0 / 1 .

' C E C T C * " .From Pins 1, 2, 3, and 4 of U36/3.

T P 1 0 " C E S I O * " F r o m P i n s 5 , 6 , 7 , a n d 9 o f U 3 6 / 3 .

R a d i o / h a e k
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T P 1 1 " R E S E T * " F r o m P i n 4 o ^ U 2 9 / 2 .

T P 1 2 " W A I T * " F r o m P i n 3 o f U 1 4 / 2 .

T P 1 3 " I N T A K * " F r o m P i n 1 1 o f U 2 1 / 3 .

T P 1 4 T h i s t e s t p o i n t i s n o t l i s t e d .

T P 1 5 " S E L E C T * " F r o m P i n 1 1 o f U 1 4 / 3 .

T P 1 6 F r o m P i n 8 o f U 4 / 3 .

A l o g i c h i g h a t t h i s t e s t p o i n t i s a n i n d i c a t i o n
t h a t t h e D a t a D r i v e r s o f U 3 2 / 3 a n d U 3 1 / 3 a r e e n a b l e d .

T P 1 7 F r o m P i n 8 o f U 2 2 / 3 .

A l o g i c l o w a t t h i s t e s t p o i n t i s a n i n d i c a t i o n t h a t
t h e D a t a R e c e i v e r s o f U 3 2 / 3 a n d U 3 1 / 3 a r e e n a b l e d .

T P 1 8 " R O M * / R A M " F r o m P i n 8 o f U 1 3 / 2 .

R a d i o / h a o l c —
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C P U B o a r d P o r t A l l o c a t i o n T a b l e

Por t No . A l l o c a t i o n

Channel 0

Channel 1

Channel 2

Channel 3

S I O A Channel A data

Channel B data

S I O A Channel A Command/Status

Channel B Command/Status

DMA Command/Status

R O M E N A B L E L A T C H ENABLES/DISABLES ROM

R a d i o / h a e i c
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CPU Board Jumper Options And Notes

Schematic: The jumper terminals on the schematic are not labeled.

REV A Board: The jumper terminals on this Board are not labeled.

REV B Board: The jumper terminals on this Board are not labeled.

REV C Board: The jumper terminals on this Board are labeled
A, B, C, e tc . The labe ls , however, appear on ly on
the later production runs of this Board.

N o t e : S o m e o f t h e l a b e l e d R E V C B o a r d s h a v e l a b e l s
" A " a n d " B " r e f e r e n c e d t o t h e w r o n g p a d s .
R e f e r t o t h e d r a w i n g o n p a g e 1 - 2 1 f o r t h e
co r rec t pad l oca t i ons .

REV D Board: The jumper terminals on this Board are labeled E0,
El, E2, etc. Three jumper options have been dele
t e d f r o m t h i s B o a r d :

1. The 2/4 MHz System Clock option is now perma
nently wired for a System Clock of 4 MHz. The
stake pins at Terminals A and B have been re
moved, and the terminal pads are now bridged
w i t h f o i l . T h e s e p a d s a r e n o t l a b e l e d .

2. The 4/8 MHz precomp option is now permanently
wired for a precomp of 8 MHz. The stake pins
a t T e r m i n a l s U a n d V h a v e b e e n r e m o v e d a n d t h e
te rm ina l pads a re now b r idged w i th fo i l . The
p a d s a r e s t i l l l a b e l e d .

3 . T h e S I O C h a n n e l B E x t e r n a l / I n t e r n a l R e c e i v e r -
Transmit ter Clock opt ion is now permanent ly
w i r e d t o t h e i n t e r n a l c l o c k s o u r c e d f r o m t h e
CTC. The stake pins at Terminals E14 and E15
h a v e b e e n r e m o v e d , a n d t h e t e r m i n a l p a d s a r e
n o w b r i d g e d w i t h f o i l . T h e p a d s a r e s t i l l l a
b e l e d .

Rad io /haeH
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CPU Board Standard Jumper Configuration

A - B 4 M H z S y s t e m C l o c k .

U - V 8 M H z P r e c o m p C l o c k .

E 7 - E 8 S I O C h a n n e l A R e c e i v e C l o c k .
S o u r c e d f r o m t h e C T C .

E l l - E 1 2 S I O C h a n n e l A T r a n s m i t C l o c k .
S o u r c e d f r o m t h e C T C .

E 1 4 - E 1 5 S I O C h a n n e l B R e c e i v e / T r a n s m i t
C l o c k . S o u r c e d f r o m t h e C T C .

C P U B o a r d J u m p e r C o n fi g u r a t i o n
Fo r B ISYNC Opera t i on

Note: The CPU Board must be modified for BISYNC operation.
R e f e r t o M o d e l I I T e c h n i c a l B u l l e t i n 1 1 : 1 7 f o r t h e
mod i fica t i on p rocedu re .

E 6 - E 7 S I O C h a n n e l A R e c e i v e C l o c k .
S o u r c e d f r o m e x t e r n a l d e v i c e .

E 1 0 - E l l C h a n n e l A T r a n s m i t C l o c k .
F r o m C T C t o e x t e r n a l d e v i c e .

E 9 - E 1 2 S I O C h a n n e l A T r a n s m i t C l o c k .
S o u r c e d f r o m e x t e r n a l d e v i c e .

R a d i o / h a e k
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Jumper Terminal Cross Reference
REV C and REV D CPU Boa rds

S o u r c e / D e s t i n a t i o n

F r o m P i n 8 o f U 2 1 / 2 .

To P i n 4 o f U 1 4 / 2 .

F r o m R l 2 . + 5 v o l t p u l l - u p

F r o m P i n 9 o f U 1 3 / 2 .

To P i n 5 o f U 2 2 / 2 a n d P i n 1 0 o f U 2 1 / 2 ,

F rom R10. +5 vo l t pu l l -up

F r o m P i n 11 o f U 1 0 / 2 .

To P i n 1 3 o f U 1 8 / 2 .

F r o m P i n 7 o f U 1 9 / 2 .

F rom P in 8 o f U10 .

To P i n s 1 2 a n d 1 3 o f M i l l .

F r o m P i n 8 o f U 1 9 / 2 .

F r o m P i n 1 4 o f U 1 8 / 2 .

F r o m P i n 6 o f U 9 / 2 .

From Pin 9 of CTC U19/2.

To P i n 2 7 o f S I O U 1 8 / 2 .

To P i n 3 o f U 2 / 1 .

F rom P in 9 o f U28 /1 .

To P i n 9 o f U 3 0 / 1 .

F r o m P i n 8 o f U 2 9 / 1 .

R a d M / h a e l t
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

S e c t i o n T w o

M o d e l I I F D C B o a r d - E a r l y

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

C o n t e n t s

G l o s s a r y - S h e e t 1 P a g e 2 - 3

G l o s s a r y - S h e e t 2 P a g e 2 - 2 7

T e s t P o i n t D e fi n i t i o n s P a g e 2 - 3 2

J u m p e r C o n fi g u r a t i o n P a g e 2 - 3 5

M o t h e r B o a r d I n t e r r u p t L o o p P a g e 2 - 3 6

T h e l i s t i n g s i n t h i s g l o s s a r y a r e d i v i d e d i n t o 2 s e c t i o n s , r e s p e c
t i v e t o t h e 2 s h e e t s o f t h e E a r l y F D C B o a r d s c h e m a t i c .

When a signal f rom one sheet is referenced to another, a pointer,
w i l l b e u s e d t o i n d i c a t e t h e s h e e t : i . e . F r o m P i n 9 o f

U 1 4 / 2 To P i n 2 4 o f U 6 / 1 .

REV D is the last revision of the old style FDC Board. The sche
m a t i c s c o n t a i n e d i n t h e m a n u a l r e fl e c t t h e c i r c u i t s w h i c h a r e o n
the REV C Board. Some of the circuits changes between the dif
ferent o ld s ty le FDC Boards wi l l be po in ted out in the g lossary.

R a d i o / h a e k
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Index for Early FDC Board Signals

S i g n a l P a g e S igna l Page

2 M H Z 2 - 2 3 INTRQI* 2 - 3 1
8 M H Z I 2 - 8 l O C Y C I * 2 - 7
B / A * 2 - 2 7 l O R Q I * 2 - 3 1
B U S Y 2 - 2 9 I P * 2 - 1 4
C / D * 2 - 2 8 L A T E 2 - 2 0
C E F D C * 2 - 5 M R * 2 - 1 8
C E P I O * 2 - 5 O U T * 2 - 1 0
C L O C K 2 - 2 7 P A C K * 2 - 3 0
C L O C K I 2 - 2 7 P E 2 - 2 9
C L K 2 - 1 8 P R I M E 2 - 2 8
C P U I N 2 - 7 P S E L 2 - 2 9
CWD 2 - 2 1 P S T B * 2 - 3 0
D I R 2 - 1 3 R A W D A T A 2 - 2 3
D I S K C H A N G E 2 - 2 8 R C L K 2 - 1 8

DRQ 2 - 1 8 R D A 2 - 2 2
D R V S L T * 2 - 6 R O Y 2 - 1 5
E 0 * - E 7 * 2 - 3 R E A D D A T A 2 - 2 2
E 8 * - E F * 2 - 3 R E A D I * 2 - 7
E A R L Y 2 - 2 0 R E S E T I * 2 - 8
E F * 2 - 4 S E L E C T I * 2 - 6
E X * 2 - 3 S T E P 2 - 1 3
F A U L T 2 - 2 9 S Y N C I * 2 - 8

FM/MFH* 2 - 1 2 T G 4 3 2 - 1 1
H L D * 2 - 1 6 TRK0 2 - 1 4
H L T 2 - 1 6 T W O S I D E D 2 - 2 8
l E I N 2 - 1 1 WD 2 - 1 4
l E O U T 2 - 1 1 WG 2 - 1 3
I N * 2 - 9 W P R T * 2 - 1 4
I N T A K * 2 - 1 0 W R I T E I * 2 - 7

INTRQ 2 - 1 9 X F * 2 - 3

Radio/haek'
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G l o s s a r y - S h e e t 1

Only the mnemonics originating from Sheet 1
of the Early FDC schematic wil l be

covered under th is heading.

X F * F r o m P i n 8 o f U 2 ( J . T h i s s i g n a l d e c o d e s t h e l o w - o r d e r
address nibble as FH when A0I-A3I are al l logic high.
"XF*" goes to Pin 12 of US, where it is NANDed with
s ignal "e8*-EF*" to produce s ignal "EF*" (see same).
P i n s 6 / 8 o f U 2 0 a r e s h o w n r e v e r s e d o n t h e s c h e m a t i c .

E X * F r o m P i n 6 o f U 2 0 . T h i s s i g n a l d e c o d e s t h e u p p e r a d
dress n ibb le , o r fi rs t ha l f o f the FDC Por t Addresses ,
as EH to access Ports E0-EF. See page 2-5 for a func
tional summary of Ports al located to the FDC Board.

Signal "EX*" is used at Pin 9 of U19 and Pin 1 of U8.
U8 and U19 are used as steering gates for signal
" E X * " , a n d a r e c o n t r o l l e d b y t h e l o g i c s t a t u s o f A d
dress l ine A3. When Address l ine A3 is a log ic h igh,
"EX*" wi l l be steered through U19 to produce signal
"E8*-EF*" (see same). Conversely, when Address l ine
A3 is a t a log ic low, "EX*" wi l l be s teered through U8
to produce signal "E0*-E7*" (see same).

E 8 * - E F * F r o m P i n 8 o f U 1 9 . T h i s s i g n a l w i l l b e a s s e r t e d w h e n
the CPU is in the process of accessing Ports E8
through EF. "E8*-EF*" is app l ied to P in 13 o f U8
where i t is NANDed with "XF*" to produce signal "EF*"
(see same) .

E 0 * - E 7 * F r o m P i n 3 o f U 8 . T h i s s i g n a l w i l l b e a s s e r t e d w h e n
the CPU is in the process of accessing Ports E0-E7.

" E 0 * - E 7 * " i s u s e d a t :

* Pin 9 of U8 where it is NANDed with a logic low
Address A2 to produce signal "CEPIO*" (see same).
Signal "CEPIO*" wil l be asserted when the CPU is in
the process of accessing Ports E0 through E3.

Radio/haek®
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* Pin 4 of U8 where it is NANDed with a logic high
Address A2 to produce signal "CEFDC*" (see same).
Signal "CEFDC*" will be asserted when the CPU is in
t h e p r o c e s s o f a c c e s s i n g P o r t s E 4 t h r o u g h E 7 .

* P i n 5 o f U 1 9 w h e r e i t i s N A N D e d w i t h a n a s s e r t e d

s igna l " IN*" to produce a log ic low a t P in 6 .

Pin 6 will be at a logic low only when the CPU is
in the process of performing a Read operation at
Por ts E0 through E7. Dur ing th is Read operat ion,
the logic low appearing at Pin 6 wil l be ORed
through U10, then inverted at Pin 8 of U18 to pro
duce signal "CPUIN" (see same). "CPUIN" is used
t o e n a b l e t h e D a t a D r i v e r s o f U 3 2 a n d U 3 3 .

Note: The output of U10 (Pin 6) is also used at
Pin 5 of Ul l /2 where i t is ANDed wi th s ignal
" C E P I O * " t o e n a b l e t h e D a t a D r i v e r s o f U 1 2
and U23. Th is add i t iona l ou tpu t f rom P in 6
o f U 1 0 i s n o t s h o w n o n t h e s c h e m a t i c .

* Pin 10 of U10, where it is ORed through to appear
at Pin 9 of U21. Pin 10 of U21 wi l l be at a logic
low whenever the CPU is in the process of accessing
any Po r t . The l og i ca l p roduc t o f t he two i npu ts t o
U21 wi l l be used to cont ro l the log ic s ta tus o f
signal "SELECTI*" (see same). In this application,
"SELECTI*" will be asserted only when the CPU is in
the process of performing a Read/Write operation at
Ports E0 through E7.

E F * F r o m P i n 1 1 o f U 8 . T h i s s i g n a l w i l l b e a s s e r t e d w h e n
the CPU is in the process of accessing Port EF.

" E F * " i s u s e d a t P i n 5 o f U 2 1 w h e r e i t i s N A N D e d w i t h
signal "OUT*" (see same) to produce signal "DRVSLT*"
(see same). Signal "DRVSLT*" wi l l be asser ted only
when the CPU is in the process of performing a Write
operat ion a t Por t EF.

Signal "EF*" is also used at Pin 9 of U10 where i t is
ORed with E0*-E7* (see same) to appear at Pin 9 of
U 2 1 . P i n 1 0 o f U 2 1 w i l l b e a t a l o g i c l o w w h e n e v e r
the CPU is in the process of accessing any Port.

R a d i o / h a e k '
2 - 4



T e c h n i c i a n S e r i e s M o d e l I I G l o s s a r y ®

T R S - a o ®

The logical product of Pins 9 and 10 of U21 wil l be
used to contro l the s tatus of s ignal "SELECTI*" (see
s a m e ) . I n t h i s a p p l i c a t i o n , " S E L E C T I * " w i l l b e
asserted only when the CPU is in the process of
performing a Wri te operat ion to Port EF.

P O R T # A L L O C A T I O N F U N C T I O N

GSH PIG Port A - Data Printer and FDC INT.
s t a t u s

EIH PIO Port B — Data Printer Oata loutsiuti

E2H PIO Port A — Control • Configuring Port A

E3H PIO Port B — Control Configuring Port B

E4H FDC Statoa/CMO Register FOC Status and CMC

E5H FOC Track Register Current Track Add.

E6H FOC Sector Register Current Sector Add.

E7H FDC Oata Register Oata To or From
Diskette

EFH Drive Select Latcfi Drive, Mode. Side
Select

C E P I O * F r o m P i n 8 o f U 8 . T o P i n 4 o f P I O U 2 2 / 2 . T h i s i s
( T P 1 8 ) C h i p E n a b l e s i g n a l f o r t h e P I O .

T h e P I O w i l l b e s e l e c t e d w h e n t h i s s i g n a l i s a t a l o g
i c l o w . T h i s s e l e c t i o n w i l l a l l o w t h e C P U t o c o m
municate wi th the PIO. Communicat ion wi th th is ch ip
wil l be in progress when the CPU is addressing Ports
E0 th rough E3 . The func t i ona l a l l oca t ion o f each o f
t h e s e P o r t s i s l i s t e d a b o v e .

" C E P I O * " i s a l s o u s e d a t P i n 6 o f U l l / 2 w h e r e i t i s
ANDed w i th the log ic low a t P in 5 . P in 5 o f U l l w i l l
be at a logic low when the CPU is in the process of
performing a Read operation at Ports E0 through E7.
T h e r e s u l t o f t h i s i n p u t c o m b i n a t i o n w i l l c a u s e t h e
Data Drivers of U12/2 and U23/2 to be enabled only
when the CPU is in the process of performing a Read
operation at PIO Ports E0 through E3.

C E F D C * F r o m P i n 6 o f U 8 . T o P i n 3 o f F D C U 6 . T h i s i s t h e
( T P 1 4 ) C h i p E n a b l e s i g n a l f o r t h e F D C .

R a d i o / h a e k
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The FDC chip will be selected when this signal is at a
logic low. This selection will allow the CPU to com
municate wi th the FDC. Communicat ion wi th th is chip
will be in progress when the CPU is addressing Ports
E4 through E7. The functional allocation of each of
these Ports are l isted on Page 2-5.

From Pin 6 of U21. Signal "DRVSLT*" wi l l be asserted
only when the CPU is in the process of performing a
Wri te operat ion to Por t EF.

" D R V S L T * " i s u s e d a t P i n 9 o f U 1 7 t o l a t c h t h e
logic status of the following signals.
* D r i v e S e l e c t .

A logic high at Pin 2, 5, 7, or 10 of U17 will se
l e c t o n e o f f o u r d r i v e s : " D S l * " , " D S 2 * " , D S 3 * " , o r
"DS4*". Only one of these signals should be
asserted at any one t ime.

* S i d e S e l e c t .

A logic high at Pin 15 of U17 will select Side 0
of the d isket te . S ignal "SDSEL" at P in 8 of U16
will be at a logic low with this selection.

* D o u b l e D e n s i t y S e l e c t .

A logic low at Pin 12 of U17 will select the Double
Density mode. This signal is labeled "FM/MFM*"
(see same), and goes to "30 Pin 1 U29 Pin 10, and
U 6 P i n 3 7 .

From Pin 8 of U21. This s ignal wi l l be asserted when
the CPU is in the process of performing a Read/Write
operation at Ports E0 through E7, and EF.

"SELECTI*" is routed to Pin 3 of U34/2, then fur ther
t o P i n 4 3 o f t h e M o d e l I I S y s t e m B u s .

Note: This signal is produced by all of the original
M o d e l I I B o a r d s ( t h i s e x c l u d e s t h e r e v i s e d F D C
Board) . Each Board has th is s igna l t i ed to
Pin 43 of the Model II System Bus (wired AND).
"SELECTI*" is not used, and i t 's intended pur
pose is unknown. It functions as a "Board
Busy" signal, since it is activated only when
the CPU is in the process of performing a Me
mory Read/Write or I/O operation.

R a d i o / h a c k
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T A N D Y C O M P U T E R P R O D U C T S -

M o d e l 1 2 . M o d e l 1 6 B . M o d e l 1 6 B - I - . a n d Ta n d y 6 0 0 0 ;

1) Card Order (bottom to top when viewing rear of card cage):

H a r d D i s k I n t e r f a c e
A r c n e t ( i f i n s t a l l e d )
M u l t i - t e r m i n a l c a r d ( i f i n s t a l l e d )
D i s k C a r t r i d g e I n t e r f a c e ( i f i n s t a l l e d ) *
V D G

H i - r e s b o a r d ( i f i n s t a l l e d )
68000 memory
6 8 0 0 0 C P U

* N O T E : I f t h e D i s k C a r t r i d g e I n t e r f a c e i s i n s t a l l e d , i t
m u s t b e t h e l a s t i n t e r r u p t d r i v e n d e v i c e i n t h e
c h a i n .

2 ) T e c h n i c a l B u l l e t i n s t o c h e c k f o r :

1 2 / 1 6 B : 2 I n c r e a s e r e s e t d r i v e o n m a i n l o g i c b o a r d
1 2 / 1 6 B : 3 P o w e r u p p r o b l e m s - U 8 1 , m a i n l o g i c b o a r d
1 2 / 1 6 B : 5 C a r d C a g e I n t e r r u p t m o d i fi c a t i o n ( v e r i f y t h a t t h i s o n e _

i s c o r r e c t )
1 2 / 1 6 B : 6 D M A m o d i fi c a t i o n , m a i n l o g i c b o a r d
1 2 / 1 6 B : 8 C o r r e c t fl o p p y d r i v e t e r m i n a t i o n
1 2 / 1 6 B : 9 P r o p e r m a i n l o g i c b o a r d j u m p e r i n g
1 2 / 1 6 B : 1 0 C o o l i n g e n h a n c e m e n t k i t
1 2 / 1 6 B : 11 C h a n g e i n S I O c o n t r o l s i g n a l s
1 2 / 1 6 B : 1 2 V i d e o R a m a c c e s s t i m i n g c h a n g e
1 2 / 1 6 B ; 1 3 C h a n g e i n t y p e o f t u n i n g c a p i n F D C V C O c i r c u i t
1 2 / 1 6 B : 1 4 A d d p u l l u p t o P S E L l i n e f o r p r i n t e r i n t e r f a c e
1 2 / 1 6 B : 1 6 F D C a l i g n m e n t p r o c e d u r e
1 2 / 1 6 B : 1 7 C a r d c a g e g u i d e c h a n g e
1 2 / 1 6 B : 2 0 M o t o r o l a m o n i t o r b r i l l i a n c e a d j u s t m e n t
1 2 / 1 6 B ; 2 1 P r o b l e m s w i t h X e n i x a n d fl o p p y d r i v e s
1 2 / 1 6 B : 2 3 C o r r e c t l o w 5 v o l t p r o b l e m
1 2 / 1 6 B : 2 5 M i s s i n g c o m p o n e n t s o n A X - 9 4 3 2 c o n t r o l l e r b o a r d
1 2 / 1 6 B : 2 6 P o w e r s u p p l y p r o b l e m s
1 2 / 1 6 B : 2 7 I n t e r n a l h a r d d r i v e s u p p l y m a y b e j u m p e r e d f o r 2 3 0 V
1 2 / 1 6 3 : 2 9 R C A f a n m o u n t
1 2 / 1 6 B : 3 0 D i r e c t d r i v e T a n d o n b o o t e r r o r s m o d
1 2 / 1 6 B : 3 1 I m p r o v e r e l i a b i l i t y o f R C L O C K o n V D G c a r d
1 2 / 1 6 B : 3 2 C o r r e c t R F I b e t w e e n i n t . H D a n d fl o p p y
1 2 / 1 6 B : 3 9 F a u l t y " A S " t y p e c h i p s o n m a i n l o g i c b o a r d
1 2 / 1 6 B : 4 0 C o r r e c t c a r d c a g e a r t w o r k e r r o r s .

6 0 0 0 : 4 V D G i n v e r t e r i n c o m p a t i b i l i t y
6 0 0 0 : 7 B a d A S p a r t s o n i n t H D C

P r o p r i e t a r y I n f o r m a t i o n
Ta n d y ® C o r p o r a t i o n Page 2 .6
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T A N D Y C O M P U T E R P R O D U C T S -

6 0 0 0 : 9 R e l i a b i l i t y m o d s f o r V D G
6 0 0 0 : 11 C o r r e c t s l o w m u l t i p l e x e r s
6 0 0 0 : 1 2 C o r r e c t R 8 7 i n s t a l l a t i o n o n b e l t d r i v e T a n d o n s
6 0 0 0 : 1 3 C o r r e c t ' • B U G C H K : S C S I F I - o c c u r e n c e s i n X e n i x
6 0 0 0 : 1 4 R e d u c e o c c u r e n c e s o f " A c t i v e D r i v e N o t R e a d y "
6000:15 Cor rec t power -on rese t p rob lems

I N F : 1 4 C o r r e c t f a i l u r e t o r e g u l a t e d u e t o d a m a g e d c a p a c i t o r
I N F : 1 7 C o r r e c t l o w o u t p u t v o l t a g e s o n H D s u p p l y
1 / 0 : 4 1 H i - r e s m o d s
1 / 0 : 6 2 M u l t i t e r m i n a l b d r e l i a b i l i t y m o d s
1 / 0 : 1 0 1 D T - 1 0 0 m u l t i t e r m i n a l b d m o d s

1 6 : 7 C o r r e c t i n t e r m i t t e n t t h i n l i n e e r r o r s
1 6 : 8 C o r r e c t m o t o r s p e e d c i r c u i t
16 :10 Cor rec t 24V AA11082 fus ing
1 6 : 1 3 I n t e r m i t t e n t s p e e d e r r o r s
1 6 : 1 4 C o r r e c t e a r l y r e l e a s e Ta n d o n p r o b l e m s

For mach ines runn ing Sys tem 3 on the 6 MHz 68000 boards ;

12/168:19 68K memory board swi tch set t ings
12/168:24 Correct memory buffer problems on 68k memory PCB
12/168:34 Defect ive decoding chips, 68k CPU board
12 /168 :41 Inc rease re l i ab i l i t y o f 68k CPU boa rd
12 /168 :44 Desc r ibe Sys tem 3 mod ifica t i ons

For mach ines runn ing Sys tem 3 on the 8 MHz 68000 boards :

Outline 8 MHz upgrade procedure
Correct data setup time to memory board
C o r r e c t t i m i n g e r r o r o n 6 8 0 0 0 C P U b o a r d
C o r r e c t g r o u n d c o n n e c t i o n s o n 6 8 0 0 0 C P U b o a r d
R e l i a b i l i t y m o d i fi c a t i o n s , 6 8 k C P U
Re l iab i l i t y mod ifica t ions , 68k memory board

NOTE: The above Technical Bulletins must be verified to ensure proper
operation of a Xenix system. Don't just look; verify these mods I
S y s t e m 3 i s e v e n m o r e s e n s i t i v e t o h a r d w a r e t h a n Ve r s i o n 7 .

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y C O M P U T E R P R O D U C T S

E v e r y t h i n g t h a t h a s b e e n s a i d a b o u t t h e t o u c h i n e s s o f 6 8 0 0 0 m e m o r y b o a r d s i s
t r u e i n s p a d e s w i t h t h e a d v e n t o f t h e f a s t e r b o a r d s e t . A s i f t h e s t a n d a r d
c o n c e r n s w e r e n ' t s u f fi c i e n t , y o u n o w g e t t o w o r r y a b o u t t h e p o s s i b l e
p e r m u t a t i o n s o f C P U a n d m e m o r y b o a r d s a s w e l l . F i r s t t h i n g s fi r s t . . . . t h e s e
are the combinat ions which are supported (as of th is wr i t ing) to run System 3.

6 M H z C P U b o a r d ( m o d i fi e d ) w i t h 1 2 8 k / 2 5 6 k m e m o r y b o a r d ( s )
6MH2 CPU boa rd (mod ified ) w i th 512k / Imeg memory boa rd
8MHz CPU board with 512k/lmeg memory

N O T E : T h e " d o g - e a r e d " o r " l o n g " 6 M H z 6 8 0 0 0 i s n o t s u p p o r t e d f o r u s e w i t h
X e n i x 3 . x .

Correct switch settings and jumpers, a good +5 VDC (at least +5.00 VDC vdiile
s y s t e m i s f u l l y l o a d e d , m e a s u r e d o n t h e 6 8 0 0 0 m e m o r y b o a r d ) , a n d c o r r e c t
ven t i la t ion a re essent ia l fo r the hea l th and we l l -be ing o f a Xen ix sys tem.

H a r d D r i v e H a r d w a r e :

The 12 meg hard disk interface PCB wil l need to be jumpered differently
depending upon whether i t is insta l led wi th in a Model 12 or 16B/6000. This is
due to a d i f ference of in terna l memory configurat ions, as suppl ied f rom the
f a c t o r y, b e t w e e n t h e M o d e l 1 2 a n d 1 6 B / 6 0 0 0 .

The Model 12, as shipped, will contain internal memory mapped at page 15 with
a mir ror image appear ing at page 14. For th is reason, i t is necessary to
remap the memory included on the 12 meg interface PCB to another location,
customarily pages 8 and 9.

The Model 16B/6000 is supplied with no internal memory mapped at pages 14 and
15; thus the interface card must supply th is memory. Be aware that these
differences apply not only to Xenix but to the 4.x TRSDOS operating systems as
w e l l .

P r o p r i e t a r y I n f o r m a t i o n
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J u m p e r i n g ;

M o d e l 1 2 A G - A L s e l e c t s p a g e s 8 a n d 9
M o d e l I I / 1 6 / 1 6 B / 6 0 0 0 A K - A P s e l e c t s p a g e s 1 4 a n d 1 5

Addi t iona l Jumpers (same for a l l computers) :

A - B
A - B ( c l o v e r l e a f n e x t t o C T C c h i p )
V - W

* * * N O T E : * * *

A l l 1 2 / 1 5 / 3 5 / 7 0 m e g i n t e r f a c e b o a r d s
m u s t b e m o d i fi e d t o c o m p l y w i t h

T e c h n i c a l B u l l e t i n H D : 1 2 .

T h e r e i s a m o d i fi c a t i o n t o t h e h a r d d r i v e i n t e r f a c e b o a r d o u t l i n e d i n H D : 1 2
which must be performed whether or not the interface board is being used with
a n 8 X 3 0 0 c o n t r o l l e r b o a r d o r a W D 1 0 1 0 c o n t r o l l e r b o a r d . I n a d d i t i o n t o t h e
i n t e r f a c e m o d i fi c a t i o n , t h e r e i s a l s o a m o d i fi c a t i o n w h i c h n e e d s t o b e m a d e t o
the 8X300 con t ro l le r board . I f you have a p rob lem ge t t ing your in te r face
boa rd t o t a l k t o you r con t ro l l e r boa rd , r e fe r t o Techn i ca l Bu l l e t i n HD:12 fo r
a more in dep th descr ip t ion o f the mod ifica t ions invo lved .

T h e r e e x i s t s e v e r a l p o s s i b l i t i e s :

1 ) An unmod ified i n te r f ace w i l l wo rk (mos t l y ) w i t h an unmod ified
8X300 control ler, and again most ly wi th a WD1010 control ler.

2 ) A m o d i fi e d i n t e r f a c e w i l l N O T f u n c t i o n w i t h a n u n m o d i fi e d
8 X 3 0 0 c o n t r o l l e r .

3 ) A m o d i fi e d 8 X 3 0 0 c o n t r o l l e r w i l l N O T f u n c t i o n w i t h a n u n m o d i fi e d
i n t e r f a c e c a r d .

T e r m i n a t i o n a n d D r i v e S e l e c t :

I t i s mandatory tha t p roper hard dr ive te rmina t ion and dr ive se lec t jumper ing
be followed to the letter. Despite this fact, a great many people really
d o n ' t u n d e r s t a n d h o w t e r m i n a t i o n w o r k s .

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S -

Te r m i n a t i o n i s s i m p l e .

A l w a y s t e r m i n a t e t h e l a s t d r i v e
o n a c a b l e .

A lways terminate the last dr ive on a cable. This means that i f you have an
internal VD1010 contro l ler, the pr imary and the secondary both are terminated
(because they are on separate cable runs) . Ok? I f you have an external
VD1010 contro l ler or an 8X300 contro l ler, then only the last secondary gets
terminated because there is only one cable run.

I f you don ' t te rminate dr ives cor rec t ly, you can expect to see any th ing f rom
various random system errors to smoke. Don't expect any secondary hard dr ive
to be shipped properly jumpered or terminated.

T h e 8 M e g a b y t e H a r d D r i v e a n d
I t s A s s o c i a t e d I n t e r f a c e C a r d

Did you read the previous sect ion on 12/15/35/70 meg hard dr ives? I f not , you
should now, because the considerations for the 8 meg hard drive are very
s i m i l a r .

1 ) P o s s i b l e M e m o r y C o n fl i c t s ;

A s w i t h t h e 5 . 2 5 i n c h d r i v e s , t h e 8 m e g I n t e r f a c e c a r d w i l l n e e d t o b e
jumpered acco rd ing to t he mach ine i n wh i ch i t finds i t se l f . The
reasons are the same; possible memory contention at pages 14 and 15.
The fol lowing is a good rule of thumb.

M o d e l 1 2 A G - A L s e l e c t s p a g e s 8 a n d 9
M o d e l I I / 1 6 / 1 6 B / 6 0 0 0 A K - A P s e l e c t s p a g e s 1 4 a n d 1 5

Add i t i ona l I n te r face Card Sw i t ch Se t t i ngs ;

5 1 1 , 3 , 5 , a n d 7 O N
5 2 1 , 3 , 5 , a n d 7 O N
5 3 3 a n d 4 O N

A d d i t i o n a l I n t e r f a c e C a r d J u m p e r s ;

A - B

W - V

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N SYSTEM 3 ADDENDIM
T A N D Y C O M P U T E R P R O D U C T S -

2 ) D r i v e S e l e c t J u m p e r i n g a n d P r o p e r Te r m i n a t i o n :

The drive select jumpering and the placement of the resistor pack
termina tor a re hand led a lmost iden t ica l l y to the 12 meg. The on ly
major difference is that pin 6 of the terminating resistor pack MUST
b e l i f t e d . R e f e r t o H D : 5 f o r m o d i fi c a t i o n w h e n p i n 6 i s l i f t e d .

3 ) P o t e n t i a l 8 M e g H a r d D r i v e L o c k u p P r o b l e m s ;

Unfor tunate ly, one o f the most unp leasant th ings about th is d r ive is the
tendency for 8 meg hard drives to be subject to disturbances created by RF
fie lds . These p rob lems show up in a l l k inds o f f reaky ways ; however, the
m o s t c o m m o n p r o b l e m b y f a r i s t h e e v i l s y s t e m l o c k u p .

To minimize future agonies, you should therefore when working on any
insta l la t ion prcedure involv ing an 8 meg hard dr ive keep your eyes peeled for
a n y p o t e n t i a l s o u r c e s o f R F. R a d i o t r a n s m i t t e r s , x - r a y m a c h i n e s , c l o s e
proximity to telephone switching equipment and other computers may cause
prob lems to sys tem in tegr i t y.

D o n ' t b l a m e M r . M a r c o n i f o r e v e r y t h i n g ;
R F i s n o t t o b e u s e d a s a c a t c h - a l l

s c a p e g o a t f o r h a r d w a r e p r o b l e m s .

Be aware , though, tha t th is po ten t ia l p rob lem and i t s cu re i s no t a l l
encompassing or to be used as a panacea for other hardware faults. Suspect RF
in te r fe rence on l y when a l l o the r me thods o f t r oub leshoo t i ng have fa i l ed . I n
other words, do the a l ignments , check for cor rect implementat ion of the
a p p l i c a b l e Te c h n i c a l B u l l e t i n s , a n d w h e n a l l e l s e f a i l s c o n s i d e r R F a s a
p o s s i b l e c u l p r i t .

A ) M a g n e t i c M e d i a R e t e n t i o n P r o b l e m s :

This is as much a problem with System 3 as it was with Version 7, and the same
b a s i c t r u t h s a b o u t t h i s u g l y s i t u a t i o n a r e t r u e : i t h a s h i g h n u i s a n c e v a l u e ,
i t can be ra the r d i f ficu l t t o d iagnose , and i t d r i ves even the mos t p leasan t
customer off the deep end. Even though the System 3 (and Xenix 1.3.5)
formatters are more rigorous, they will still miss many problems of this
nature, s ince formatters only catch immediate problems and media retent ion
d i fficu l t ies may take weeks to man i fes t themse lves . I f you suspec t th is t ype
o f ca tas t rophe , con tac t Techn ica l Suppor t fo r adv ice .

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M AT I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S -

I M P O R T A N T H A R D D R I V E T E C H N I C A L B U L L E T I N S :

T e c h n i c a l B u l l e t i n s A s s o c i a t e d w i t h t h e A X - 9 2 8 2
C o n t r o l l e r B o a r d a n d A X - 9 3 6 7 I n t e r f a c e P C B

1 2 a n d 1 5 M e g E x t e r n a l P r i m a r y D r i v e s

H D : 9 L o o s e c a b l e s o n d r i v e l o g i c b o a r d
HD:10 Resis tor packs insta l led backwards on AX-9282
HD:12 Con t ro l l e r boa rd c i r cu i t change (AX-9282 )
HD:15 Capaci tor change for VCO
HD:18 Miss ing jumpers on in ter face board (AX-9367)
HD:20 Circui t change for the VCO (AX-9282)
HD:23 Wr i te da ta pu lse i s no t i n cen te r o f t im ing w indow

r e d u c i n g d a t a r e l i a b i l i t y ( 8 X 3 0 0 A X - 9 2 8 2 )
H D : 2 4 P o w e r s u p p l y c u r r e n t l i m i t i n g m o d i fi c a t i o n
HD:28 Reduce occurrence of "Act ive Dr ive Not Ready"
H D : 3 3 C o r r e c t e r r o r i n a r t w o r k o n " N o R e v i s i o n " b o a r d s
HD:37 Ground ing d i f fe rences in 35 meg pr imar ies

INF :17 Vo l t age ad jus tmen t f o r power supp l i es

T e c h n i c a l B u l l e t i n s A s s o c i a t e d W i t h t h e A X - 9 4 3 2
C o n t r o l l e r B o a r d

Mode l 16B+ and 6000HD w i th In te rna l 15 Meg

H D : 1 6 A l i g n m e n t p r o c e d u r e
H D : 1 9 I m p r o v e i n t e r f a c e s i g n a l i n t e g r i t y
H D ; 2 1 A c c e p t a b l e W D 1 0 1 0 a n d W D 11 0 0 c o m b i n a t i o n s
H D : 2 7 C o r r e c t d r i v e s e l e c t p r o b l e m s w i t h e x t e r n a l s e c o n d a r y

o n e a r l y r e v i s i o n r e v P P 2 b o a r d s
1 2 / 1 6 B : 2 5 T o e l i m i n a t e B o o t E r r o r H N a n d b l o w n b o o t t r a c k o n

i n t e r n a l h a r d d r i v e s
6 0 0 0 : 7 B a d A S p a r t s o n i n t . H D C
6 0 0 0 : 1 4 C o r r e c t l o n g r e s e t p u l s e

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S -

T e c h n i c a l B u l l e t i n s A s s o c i a t e d w i t h t h e A X - 9 0 3 6
Controller Board, AX-9000 Shugart Bubble FOB

a n d t h e A X - 9 0 3 5 I n t e r f a c e F O B
8 M e e E x t e r n a l H a r d D r i v e s

H D : ! C o r r e c t s w i t c h s e t t i n g s a n d j u m p e r s
H D ; 2 R 3 i s i n c o r r e c t v a l u e
H D : 3 C o r r e c t s h i p p i n g p r o c e d u r e
H D ; 4 M o d i fi c a t i o n o f t h e c o n t r o l l e r b o a r d
H D ; 5 W r i t e g a t e t e r m i n a t i o n
H D : 6 F i l t e r o n + 5 v o l t l i n e
H D : 7 M i s l a b e l e d i n d e x c o n n e c t o r
H D : 8 F o s s i b l e w r i t e p r o t e c t e d d r i v e a f t e r s e r v i c e
11 : 3 1 M i s s i n g j u m p e r s o n H D i n t e r f a c e b o a r d

T e c h n i c a l B u l l e t i n s A s s o c i a t e d w i t h t h e A X - 9 A 5 4
E x t e r n a l C o n t r o l l e r B o a r d ( W D - 1 0 1 0 )

H D : 1 2 F r o p e r t e r m i n a t i o n o f d r i v e i n t e r f a c e s i g n a l s
H D : 2 1 A c c e p t a b l e W D 1 0 1 0 a n d v r D 11 0 0 c o m b i n a t i o n s
H D : 3 0 M o d i fi c a t i o n o f w i r e c o n n e c t i o n p o i n t
H D : 3 4 W A I T * m o d i fi c a t i o n
H D : 3 5 M o d i fi c a t i o n t o a l l o w s e c o n d a r y d r i v e s t o p o w e r o n
H D : 3 6 F A L c h a n g e f o r W e s t e r n D i g i t a l c o n t r o l l e r

M i s c e l l a n e o u s O t h e r H a r d D r i v e R e l a t e d B u l l e t i n s

HD:11 Differences between 5 and 12 meg bubble logic bds
H D : 1 3 D e c o d e X e n i x h a r d e r r o r s
HD:25 Motor speed al ignment and FCB di fferences
H D : 2 6 B r a k e s p e c i fi c a t i o n s
H D : 2 9 F l a t e d a n d o x i d e I D ' S
H D ! 3 1 C o r r e c t p l a t e d l o g i c b o a r d c o n n e c t i o n
HD:32 Conve rs ion o f ox ide to p la ted l og i c bd
HD:38 35 meg w i r ing po in ts
HD:41 70 meg w i r ing po in ts
H D : 4 2 U s i n g t h i n l i n e 1 0 m e g w i t h 8 X 3 0 0 c o n t r o l l e r s

X e n i x i s h a r d d i s k i n t e n s i v e . T h i s m e a n s t h a t t h e h a r d d r i v e s h a v e t o b e
opera t ing cor rec t l y to insure the peace fu l su rv iva l o f a Xen ix sys tem. Make
sure that you understand what you're doing when you check Xenix drives out...
i f y o u a r e n ' t s u r e , a s k l Yo u ' l l s a v e y o u r s e l f a l o t o f e x t r a w o r k .

F r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S -

D i s k C a r t r i d g e S y s t e m H a r d w a r e

1 0 a n d 2 0 m e g e x t e r n a l D C S s y s t e m s a n d I n t e r f a c e ;

D isk car t r idge sys tem suppor t w i l l vary w i th the vers ion o f Xen ix wh ich is
used. Xenix 3.1.x wi l l suppor t on ly the 10 meg DCS; Xenix 3.2 wi l l suppor t
either the 10 meg DCS or the 20 meg (external) DCS. Both systems use the same
i n t e r f a c e b o a r d .

There are a couple of important things to remember when you use a disk
c a r t r i d g e s y s t e m :

( 1 ) T h e i n t e r f a c e i s t e r m i n a t e d ! T h i s m e a n s i t m u s t b e l a s t
i n t h e 2 8 0 i n t e r r u p t c h a i n , i f i t i s i n s t a l l e d .

(2) Turn the DCS on before you turn the computer on. Otherwise,
you may get some very strange behavior from the system.

Otherwise, these un i ts are fa i r ly easy to use. There are some impor tant
m o d i fi c a t i o n s t o w a t c h o u t f o r :

D i s k C a r t r i d g e S y s t e m M o d i fi c a t i o n s :

P r e v e n t " B U G C H K j S C S I F I " e r r o r s
ROM replacement for secondary cartr idge drive
Boschert power supply adjustment
A s t e c p o w e r s u p p l y a d j u s t m e n t

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M

T A N D Y C O M P U T E R P R O D U C T S -

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

S E C T I O N T H R E E

M e d i a E r r o r M a p R e g e n e r a t i o n ,
M u l t i - t e r m i n a l P C B ' s a n d T e r m i n a l s ,

T w o E d i t o r s ,
O n - L i n e F o r m a t t i n g , a n d

O t h e r P e a r l s o f U s e f u l W i s d o m .

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

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S

So you 've got a system wi th a h is tory of in termi t tent er rors , and the customer
isn ' t exact ly sure that they remember qui te what the problems were? Fear not .
Xen ix takes care o f tha t (up to a po in t ) w i th a h is to ry tab le o f i t s own. The
n a m e o f t h i s u s e f u l fi l e i s :

/ u s r / a d m / m e s s a g e s

a n d i t c a n b e a r e a l b o o n t o t h e t e c h n i c i a n u n d e r a l o t o f c i r c u m s t a n c e s .

This fi le conta ins a record of most console error messages, a l though just what
errors you wi l l find kind of depends on the version of Xenix you are working
w i t h . I f t h e s y s t e m h a s X e n i x 3 . 0 o r 3 . 1 . x , y o u w i l l fi n d t h a t t h e y c o n s i s t
p r ima r i l y o f d i sk - re l a ted e r ro r s and i n i t i a l boo t messages . The re i s a r eason
f o r t h i s ; i n t h e s e v e r s i o n s o f X e n i x t h e fi l e i s o n l y u p d a t e d e v e r y t e n
minutes and i f the error is serious enough to crash the system then the odds
are good tha t sa id e r ro r w i l l no t be recorded in the h is to ry tab le . However,
mos t d i sk - re l a ted e r ro r s w i l l no t ( a t l eas t , no t immed ia te l y ) c rash t he
system, so they wi l l usual ly wind up in /usr/adm/messages.

On the o ther hand, i f you are runn ing Xenix 3 .2 , you wi l l find that jus t about
every console error message, whether they crash the system or not, wi l l show
up in /usr /adm/messages. The reason for th is is that there is a new device
ca l l ed /dev / recover wh ich i s devo ted en t i re l y to the idea o f " recover ing "
e r r o r m e s s a g e s w h i c h m a y h a v e h a p p e n e d w h e n t h e s y s t e m c r a s h e d . O b v i o u s l y, — ,
t h i s i s a p r e t t y p o w e r f u l t o o l f o r a t e c h l W i t h t h i s v e r s i o n , u n l e s s t h e
system is real ly in deep t rouble, you should be able to see the exact text of
errors as they appeared on the screen.

B y r e a d i n g t h i s fi l e , y o u c a n s a v e y o u r s e l f a l o t o f s t r a i n . F r e q u e n t l y a
recu r r i ng e r ro r w i l l po in t you i n t he d i rec t i on o f t he p rob lem subsys tem. To
r e a d t h i s fi l e , t y p e :

cat /usr/adm/messages

and the fi le wi l l be displayed on the CRT. To hold the output so you can
read i t , you may use e i t he r t he <HOLD> on the conso le o r t he <CTRL> <S> and
<CTRL> <Q> keys f rom a te rmina l . I f the fi le i s lengthy or i f you pre fer
working f rom hardcopy, you may pr int the fi le out on the system pr inter by
t y p i n g e i t h e r

cat /usr/adm/messages ! Ipr (where I is produced by typing <CTRL> <0>
o n t h e c o n s o l e )

o r

I p r / u s r / a d m / m e s s a g e s

This wi l l send the fi le to the pr in ter. Be aware that i t may be a few moments
b e f o r e t h e p r i n t e r a c t i v a t e s . T h i s i s n o r m a l .

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M

T A N D Y C O M P U T E R P R O D U C T S -

I f y o u t a k e t h e t r o u b l e t o r e a d
/ u s r / a d m / m e s s a g e s

b e f o r e y o u g o t e a r i n g i n t o a s y s t e m ,
y o u w i l l o f t e n s a v e y o u r s e l f a l o t

o f d e t e c t i v e w o r k .

To see an example of what reading this fi le can do for you, let 's suppose that
you had a s i tuat ion where the customer complained of intermit tent secondary
hard drive problems. The /usr/adm/messages file contained, among other
t h i n g s , t h e f o l l o w i n g :

J u l 3 1 1 1 : 1 4
« • •

to the terms stated in the customer Non-Disclosure Agreement.

System 132k User 892k
Root 14356k Swap 1028k

J u l 3 1 1 2 : 0 1
HARD DRIVE 1: hard err 4059 on rd of cyl 214 head 4 sect 14
HARD DRIVE 1: hard err 4059 on rd of cyl 214 head 4 sect 14

Aug 1 09 :36
HARD DRIVE 1; hard err 4059 on rd of cyl 214 head 4 sect 14
HARD DRIVE 1: hard err 4059 on rd of cyl 214 head 4 sect 14

Given the above, it would be a fairly safe assumption that cylinder 214,
head 4 should be added to the media error map for this particular drive 1, and
that you should go back to d iskut i l and reformat the dr ive to lock out the
flaw... BEFORE doing this, of course, assuring yourself that the customer has
at least one and preferably two backups of the current information on hard
d r i v e 1 .

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M

T A N D Y C O M P U T E R P R O D U C T S

W i t h X e n i x 3 . 2 , t h e r e a n o t h e r w a y t o
" s a v e " c o n s o l e e r r o r m e s s a g e s ,

i n a d d i t i o n t o s e e i n g t h e m i n / u s r / a d m / m e s s a g e s .

A n o t h e r o p t i o n y o u h a v e w i t h X e n i x 3 . 2 , i f y o u h a v e t h e e r r o r o n t h e c o n s o l e
sc reen , i s to make a "copy" o f the conso le sc reen and p r in t i t ou t . Th is w i l l
on ly work wi th Xenix 3 .21 Here 's how you do i t , us ing a temporary fi le ca l led
" / t m p / o u t fi l e " t o h o l d t h e i n f o r m a t i o n u n t i l y o u p r i n t i t :

cp /dev/screen / t i i ip /outfi le<ENTER>
Ipr / t inp /outfi le<ENTER>

Th is i s a l so qu i te he lp fu l i f a cus tomer i s s t rugg l i ng w i th a e lus i ve p rob lem
a t t h e c o n s o l e , a n d n e e d s t o b e a b l e t o s h o w i t t o y o u . H a v e t h e m c o p y
/ d e v / s c r e e n ( w h i c h i s o n e o f t h e d e v i c e s u s e d t o a c c e s s t h e c o n s o l e C R T ) i n t o
a fi l e f o r e i t h e r l a t e r p e r u s a l , o r h a r d c o p y. S o m e t i m e s t h e p r i n t o u t o f t h e
prob lem, or a fi le conta in ing a copy, is a b ig he lp in grasp ing what the
c u s t o m e r i s t a l k i n g a b o u t I

A l t h o u g h t h e y a r e f e w a n d f a r b e t w e e n ,
there are a few nice surpr ises about

Sys tem 3 .

O n e o f t h e m i s
d i s k s t a t .

One of the nice things that System 3 throws your way which simplifies matters
i s a u t i l i t y c a l l e d d i s k s t a t . T h i s u t i l i t y m a k e s i t v e r y s i m p l e t o c h e c k
drives to see i f al l the tracks on the media error map which came with the
d r i v e w e r e l o c k e d o u t . I t a l s o l i s t s i n t e r e s t i n g i n f o r m a t i o n l i k e t h e n u m b e r
of heads and cylinders the drive has, the size of the filesystem, the number
o f sec to r s pe r t r ack , and so f o r t h . To use i t , a l l you do i s t ype :

d i s k s t a t [ d r i v e n u m b e r ]

where [dr ive number] is 0, 1 , 2 , or 3.

The de fau l t i s d r i ve 0 , wh i ch i s i n f ac t wha t i t w i l l l ook a t i f you j us t t ype
" d i s k s t a t . "

P r o p r i e t a r y I n f o r m a t i o n
Ta n d y ® C o r p o r a t i o n Page 3 .4



T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M

T A N D Y C O M P U T E R P R O D U C T S -

"Very n ice, " you say, "but so what?" Wel l , what th is does is make your l i fe
considerably easier i f you should ever have to regenerate a hard dr ive media
er ror map, wh ich br ings us ra ther n ice ly to the next sub jec t o f d iscuss ion.

M e d i a E r r o r M a p R e g e n e r a t i o n

At some point in t ime, you may find i t necessary to regenerate the Media Error
Map for a par t icu lar hard dr ive. Possib ly the map has been lost by the
customer, or the map does not match the bubble. The fo l lowing procedure wi l l
al low you to generate a "quasi" error map, although you should bear in mind
t h a t t h i s p r o c e s s w i l l n o t b e 1 0 0 Z a c c u r a t e . I f a t a l l p o s s i b l e , fi n d t h e
r e a l m a p !

Th i s p rocedure i s va l i d f o r a l l ha rd d r i ves cu r ren t l y ava i l ab le f rom Rad io
S h a c k .

1 ) I f t h e d r i v e i s c u r r e n t l y f o r m a t t e d u n d e r S y s t e m 3 ,
use t he d i sks ta t u t i l i t y t o de te rm ine t he t r acks wh i ch
a r e c u r r e n t l y l o c k e d o u t o n t h e d r i v e .

2 ) Se lec t t he app rop r ia te D iagnos t i c P rog ram ( re fe r t o you r
h a r d d i s k d i a g n o s t i c l i t e r a t u r e ) t h a t w i l l a l l o w y o u t o
s e q u e n t i a l l y r e a d a n d v e r i f y a l l t r a c k s .

3 ) S a v e a l l d a t a o n t h e h a r d d r i v e i f t h e c u s t o m e r d e s i r e s
and has not already done so. I f in doubt. . . CHECK!

4 ) DO NOT fo rmat the ha rd d r i ve . I mean i t , gang . . . re fo rmat t i ng
wil l make it much harder to find tracks which may have media
r e t e n t i o n p r o b l e m s .

5) Load and run the d iagnost ic selected in step 1. You do
no t wan t t o do any wr i t es , on l y sequen t i a l r eads . Fo r t h i s
procedure to be e f fec t ive , the d iagnost ic must run fo r a
s u b s t a n t i a l p e r i o d o f t i m e . T h e l o n g e r y o u c a n l e t i t r u n ,
t h e b e t t e r ; i f p o s s i b l e a l l o w i t t o r u n o v e r n i g h t . I t i s u n l i k e l y
that one pass, for example, is going to be very conclusive.

6 ) S e l e c t t h e h i s t o r y t a b l e o p t i o n u n d e r t h e d i a g n o s t i c a n d
a l l e r r o r s w i l l b e d i s p l a y e d . F r o m t h i s i n f o r m a t i o n ( a n d t h e
in format ion prov ided by d isksta t ) you should be ab le to ga in
a f a i r l y g o o d i d e a w h e r e t h e fl a w s a r e o n t h e m e d i a . R e m e m b e r ,
Xenix is only in terested in the cy l inder and head number.

P r o p r i e t a r y I n f o r m a t i o n
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T R S - X E N I X I N F O R M A T I O N S Y S T E M 3 A D D E N D U M
T A N D Y C O M P U T E R P R O D U C T S

T E R M I N A L S :

S e t t i n g T e r m i n a l O p t i o n s ;

A Xenix system does not automatical ly power up with the terminals enabled.
T h e b a u d r a t e s m u s t b e s e t t o m a t c h t h a t o f t h e d a t a t e r m i n a l s a n d t h e s e r i a l
c h a n n e l s m u s t b e e n a b l e d a t l e a s t o n c e .

F o r e x a m p l e ;

You have just insta l led the Xenix Core System. From th is
point forward whenever you boot Xenix, the ser ia l channels
w i l l no t be enab led ( i . e . you r Xen i x sys tem w i l l no t t a l k
t o a n y t e r m i n a l s ) .

However, i f you configure the ser ia l channels once, enable
them, and leave them turned on, from then on whenever you
boot the system the serial ports WILL BE ENABLED. Xenix
remembers how you last left the system.

Un fo r tuna te l y, se t t i ng the baud ra tes w i th Xen ix i s no t t he eas ies t t h ing i n
t h e w o r l d . M i n d y o u , i t ' s n o t t e r r i b l y d i f fi c u l t . . . j u s t n o t e a s y t h e fi r s t
c o u p l e o f t i m e s . C o n s i d e r t h e f o l l o w i n g c h a r t ;

I Q c o n s o l e

1 3 t t y 0 1
0 9 t t y 0 2

P o r t N a m e

Speed
0 = 3 0 0 / 1 2 0 0 / 1 5 0 / 1 1 0 b a u d
- = i n t e n d e d f o r o n l i n e M o d e l 3 3 t e l e t y p e
1 = Model 37 teletype (150 baud)
2 = 9 6 0 0 ( f o r o n l i n e t e r m i n a l s w h i c h r e q u i r e d e l a y s )
3 = 1200 /300 baud
4 = L A 3 6

5 = 300/1200 baud
6 = 2 4 0 0 b a u d
9 = 9 6 0 0 b a u d ( u s e w i t h R a d i o S h a c k o n l i n e t e r m i n a l s )

S t a t u s ( s e t b y e n a b l e / d i s a b l e )
1 = e n a b l e d

0 = d i s a b l e d

As far as the speed set t ing goes, there are yet more choices. The ones l is ted
above are spec ia l purpose; the next tab le g ives a complete l is t ing of the
documented baud rates on Xenix (separate tables for Xenix 3.1 and 3.2):

P r o p r i e t a r y I n f o r m a t i o n
Ta n d j r ® C o r p o r a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* M 0 D E L 4

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

1 6 K B M o d e l 4 , s t a n d a r d F O B ( fi g u r e 8 8 ) :

1 6 K b R A M ' s i n l o c a t i o n s U 7 7 - U 8 4
E 1 - E 2 C o n n e c t s + 1 2 v t o R A M ' s p i n 8
E 5 - E 6 C o n n e c t s + 5 v t o R A M ' s p i n 9
E12 -E13 Connec t s - 5v t o RAM 's p i n 1
E14-E15 Disables graphic board

Note: E14-E15 is removed when Hi-Res board is installed.
4 p i n D i p S h u n t a t U 7 2 ; 1 - - - - 2 0

2 - - - - 1 9
3 — — 1 8
4 — — 1 7
5 - - - - 1 6
6 - 1 5
7 - 1 4

8 1 3
9 1 2

1 0 — - - 1 1

6 4 K B M o d e l 4 , s t a n d a r d P C B ( fi g u r e 8 9 ) :

6 4 K b R A M ' s i n l o c a t i o n s U 7 7 - U 8 4
E 2 - E 3 C o n n e c t s + 5 v t o R A M ' s p i n 8
E 4 - E 5 C o n n e c t s • A 7 ' t o R A M ' s p i n 9
E 7 - E 8 C o n n e c t s G N D t o U 5 9 p i n 11 ( PA L )
E11-E12 Connec ts +5v to RAM's p in 1
E14-E15 Disables graphic board

Note: E14-E15 is removed when Hi-Res board is instal led.
4 p in D ip Shun t a t U72 : 1 - - - - 20

2 - - — 1 9
3 — — 1 8
4 — — 1 7
5 — — 1 6
6 1 5
7 1 4
8 1 3
9 - 1 2

1 0 — — 1 1

128KB Model 4. standard PCB (figure 89):

6 4 K b R A M ' s i n l o c a t i o n s U 7 7 - U 8 4
. 6 4 K b R A M ' s i n l o c a t i o n s U 8 5 - U 9 2
E 2 - E 3 C o n n e c t s + 5 v t o R A M ' s p i n 8
E 4 - E 5 C o n n e c t s ' A 7 ' t o R A M ' s p i n 9
E7-E8 Connects GND to U59 pin 11 (PAL)
E11-E12 Connec ts +5v to RAM's p in 1
E14-E15 Disables graphic board

Note: E14-E15 is removed when Hi-Res board is instal led.
128KB upgrade PAL installed at U72

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y C O M P U T E R P R O D U C T S

64KB Model 4, gate array FOB (figure 90):

J P l C o n n e c t s + 5 v t o R A M ' s p i n 1
J P 4 C o n n e c t s + 5 v t o R A M ' s p i n 8
J P 6 C o n n e c t s a d d r e s s l i n e t o R A M ' s
J P 8 C o n n e c t s ' A l l ' t o R O M B / C ( U 4 )
6 4 K B S e l e c t s 1 6 K B ( o r l a r g e r ) R A M c h i p s
J P 1 2 S e l e c t s ' C H R A D D ' f r o m v i d e o a r r a y ( U 1 7 )
J P 1 3 S e l e c t s ' D O T * ' f o r v i d e o d a t a e n a b l e
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 64Kb RAM size

The PAL that comes with the memory upgrade kit is not needed or used with the
g a t e a r r a y P C B .

128KB Model 4, gate array PCB (figure 90):

J P l C o n n e c t s + 5 v t o R A M ' s p i n 1
J P 4 C o n n e c t s + 5 v t o R A M ' s p i n 8
J P 6 C o n n e c t s a d d r e s s l i n e t o R A M ' s
J P 8 C o n n e c t s ' A l l ' t o R O M B / C ( U 4 )
6 4 K B S e l e c t s 1 6 K B ( o r l a r g e r ) R A M c h i p s
J P 1 2 S e l e c t s ' C H R A D D ' f r o m v i d e o a r r a y ( U 1 7 )
J P 1 3 S e l e c t s ' D O T * ' f o r v i d e o d a t a e n a b l e
J12 pin 16 to J12 pin 18 - Disables graphic board

Note: This jumper is removed when Hi-Res board is installed.
Jumper wire from US pin 16 to U33 pin 16 - selects 128KB RAM size

NOTE: The PAL that comes with the memory upgrade kit is not needed or used
with the gate array PCB. When doing the 128KB upgrade to a gate array logic
board, locate the jumper wire going from US pin 16 to ground. Remove the
ground side of this jumper, and attach it to pin 16 of U33. Then install the
64Kb RAM ICS in positions U67 to U74. Refer to Technical Bulletin 4:21 for
f u r t h e r d e t a i l s .

P r o p r i e t a r y I n f o r m a t i o n
Ta n d y ® C o r p o r a t i o n — M o d e l 4 . 3 —
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* *
* M 0 D E L 4 D *
* *
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

N O T E S :

The Model 4D main logic board is electrically identical to the Model A's gate
array logic board. There are however minor physical layout differences. The
only change involving the jumpers is the location and function of JP13.

On the Model 4/4D gate array logic board (Rev. B or earlier) with 64KB, there
is a jumper wire connecting the ENPAGE signal at pin 16 of U5 to ground. In
order to select 128KB of RAM on this board, this jumper must be removed from
ground and attached to pin 16 of U33.

On the Model 4D logic board (Rev. C), 64KB or 128KB RAM size is selected by
JP13 which is now located between U33 and U34 and there isn't a jumper
connecting pin 16 of U5 to ground.

6 4 K B M o d e l 4 D ( fi g u r e 9 1 ) :
J P l C o n n e c t s + 5 v t o R A M ' s p i n 1
J P 4 C o n n e c t s + 5 v t o R A M ' s p i n 8
J P 6 C o n n e c t s a d d r e s s l i n e t o R A M ' s
J P 8 C o n n e c t s ' A l l ' t o R O M B / C ( U 4 )
64KB Se lec ts 16Kb (o r la rger ) RAM ch ips
J P 1 2 S e l e c t s ' C H R A D D ' f r o m v i d e o a r r a y ( U 1 7 )
JP13 lower pins Selects 64KB RAM size
J12 pin 16 to J12 pin 18 Disables graphic board

Note: This jumper is removed when Hi-Res board is installed.

1 2 8 E S M o d e l 4 D ( fi g u r e 9 1 ) :
J P l C o n n e c t s + 5 v t o R A M ' s p i n 1
J P 4 C o n n e c t s + 5 v t o R A M ' s p i n 8
J P 6 C o n n e c t s a d d r e s s l i n e t o R A M ' s
J P 8 C o n n e c t s ' A l l ' t o R O M B / C ( U 4 )
64KB Se lec ts 16Kb (o r la rger ) RAM ch ips
J P 1 2 S e l e c t s ' C H R A D D ' f r o m v i d e o a r r a y ( U 1 7 )
JP13 upper pins Selects 128KB RAM size
J12 pin 16 to J12 pin 18 Disables graphic board

Note: This jumper is removed when Hi-Res board is installed.

Proprietary Information
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* *
* M 0 D E L 4 P *
* *
* *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

N O T E S :

There are two types of Model 4P main logic boards. The standard and gate
array boards are electrically the same and have the same capabilities of
performance. The gate array logic board takes advantage of chip array
t e c h n o l o g y r e p l a c i n g m a n y d i s c r e t e c o m p o n e n t s .

R A M S p e c i fi c a t i o n :

O r g a n i z a t i o n A c c e s s T i m e
6 4 K b X 1 2 0 0 n S

M o d e l 4 P S t a n d a r d ( fi g u r e 1 5 5 ) :

E1-E2 Provides 1.2672MHZ reference input to the PLL circuit (Standard)
E4 -E5 On Graph i cs boa rd no t i n s ta l l ed (S tanda rd )

Of f Enab les Graph i cs boa rd when i ns ta l l ed
E6 -E7 Uses DCLK as qua l i fie r f o r VOUT s i gna l
E7-E8 Uses DOT* as qualifier for VOUT signal (Standard)
E 9 - E 1 0 O f f ( S t a n d a r d )

Used for PLL adjustment as outlined in Technical Bulletin 4P:2
E 1 1 - E 1 2 1 2 8 K B R A M i n s t a l l e d
E 1 2 - E 1 3 6 4 K B R A M i n s t a l l e d ( S t a n d a r d )
E14-E15 Enables use of DLYGRAPHIC* signal (Standard)

M o d e l 4 P G a t e A r r a y ( fi g u r e 1 5 6 ) :

E 1 - E 2 1 2 8 K B R A M i n s t a l l e d
E 2 - E 3 6 4 K B R A M i n s t a l l e d ( S t a n d a r d )
E4-E5 On Graph ics board no t ins ta l led (S tandard)

Off Enab les Graph ics board when ins ta l led
E6-E7 Uses DCLK as qualifier for VOUT signal
E7-E8 Uses DOT* as qualifier for VOUT signal (Standard)

Reference Technical Bulletin 4P:14 when Graphics board is installed.
E14-E15 Enables use of DLYCHAR signal (Standard)

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S NOTES AND JUMPERS

T A N D Y C O M P U T E R P R O D U C T S -

NOTES :

The recommended order for boards to be installed into the Model 12 card cage
s ta r t i ng a t t he bo t t om i s :

A R C N E T i n t e r f a c e b o a r d ( i f i n s t a l l e d )
H a r d D i s k i n t e r f a c e b o a r d ( i f i n s t a l l e d )
M u l t i - t e r m i n a l b o a r d ( i f i n s t a l l e d )
D i s k C a r t r i d g e i n t e r f a c e b o a r d ( i f i n s t a l l e d )
Z-80 memory board(s ) ( i f ins ta l led)
Kb/video board (with the graphics board next to it if it is installed)
68000 CPU and memory board(s) (if installed CPU board on top)

The boards should be installed with no empty slots between them so that the
interrupt system will work properly. The only exception are the 68000 boards.
This is because they do not use Z-80 interrupts. To make installation easier
the 68000 boards can be installed into the slots at the top of the card cage.

The Model 12 has an extra 16KB of RAM installed at pages 14 & 15 of the memory
map. You should note this when servicing or exchanging the main logic board.
A Model 168/6000 main logic board should not have this extra 16KB of memory on
it. Wire jumper E38-E39 qualifies this extra memory and should be present
when there is an extra 16KB of RAM installed and removed when there is not an
e x t r a 1 6 K B o f R A M .

Because of this, the extra 16KB RAM board used with ARCNET should not be
installed in a Model 12. Also, the RAM on the Hard Disk interface board
should be moved to another page of the memory map to avoid a memory map
conflict with the Model 12 main logic board 16KB RAM. The position labeled
AG-AL (pages 8 & 9) is recommended.

Following is a list of all the jumpers for the main logic board and the
Video/Keyboard used in the Model 12. These jumpers may change with new boards
a n d m o d i fi c a t i o n s .

Model 12 Main logic board (figure 15):
E1-E2 Inse r t s 1 wa i t s ta te on eve ry M l cyc le
E4-E5 Connects the 8 megahertz oscillator to the divider logic
E7-E8 Connects SIO channel B to the internal CTC clock
E15-E16 Sets up U63-U70 for using 16Kb RAM chips
E18-E19 Selects a 2KB boot ROM
E24-E25 No delay on head load
E27-E28 FDC gets a READY signal from the disk drive
E31-E49 FDC jumpered for normal operation
E42-E43 -5vdc to pin 1 of U63-U70
E44-E45 +12vdc to pin 8 of U63-U70
E46-E47 +5vdc to pin 9 of U63-U70
E38-E39 Maps U63-U70 on pages 14 and 15 of the memory map
E51-E52 Sets up U63-U70 for using 16Kb RAM chips
E53-E54 Connects SIO channel A receive to the internal CTC clock
E10-E11 Connects SIO channel A transmit to the internal CTC clock
Note the last two jumpers will change with the installation of BiSync.

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Model 12 Keyboard/v ideo board (figure 5):
E 1 - E 2 F o r M o d e l I I t y p e o p e r a t i o n
E 5 - E 6 F o r M o d e l I I t y p e o p e r a t i o n
14-15 Th is generates a 30 Hz RTC s igna l
The other jumper connected to pin 21 has to be adjusted for each board and
wi l l vary f rom board to board.

M o d e l 1 2 V i d e o P C B
The Motorola version of this board is the same as that for the Model 16,
except for one cut and one jumper difference. Pin 2 is isolated from the rest
of the circuit board by a cut. Pin 2 should be connected by a jumper to pin
5. This modification allows the video signal from the video/keyboard
interface to be routed through the video driver board on its way to the
b r i g h t n e s s c o n t r o l .

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y C O M P U T E R P R O D U C T S

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

M O D E L 1 6

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S NOTES AND JDMPERS
T A N D Y C O M P U T E R P R O D U C T S -

N O T E S :

The recommended order for boards to be installed into the Model 16 card cage
starting at the side nearest the power supply is;

Z - 8 0 C P U b o a r d — R E Q U I R E D
F D C b o a r d - - R E Q U I R E D
A R C N E T b o a r d ( i f i n s t a l l e d )
H a r d D i s k i n t e r f a c e b o a r d ( i f i n s t a l l e d )
Disk Cartr idge interface board ( i f instal led)
M u l t i - t e r m i n a l b o a r d ( i f i n s t a l l e d )
Z -80 memory board (s )
Kb/video board (with the graphics board next to it if it is installed)
68000 CPU and memory board(s)

The Z-80 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 68000 boards, this is because they do not use Z-80 interrupts. To make
installation easier the 68000 boards can be installed into the slots furthest
from the Z-80 CPU but make sure that the foil side of the board does not short
out against the side of the card cage.

The four basic Z-80 based boards of the Model 16 are functionally the same as
the A boards of the Model II. For testing purposes the Model II boards can be
used to substitute for their counter parts in the Model 16. An exception here
is the Model 16 FDC board jumpers S-T and F-H, which deal with the number of
internal floppy drives. Refer to the text for correct setting when using a
M o d e l I I F D C b o a r d i n a M o d e l 1 6 .

NOTE: These boards are not FCC approved (except for the REV. B RAM board)
and cannot be left in a Model 16 when it is returned to the customer.

While TRSDOS 2.0 and the diagnostic DOS do not need to have the 68000 CPU
board or RAM board installed to be booted, the TRSDOS 4.x operating systems
require that either a hard disk interface board, a 68000 board set or a 16k
memory board be installed. If the 68000 boards are suspected of causing a
problem they can be removed and the computer then tested with the diagnostic
DOS to see if they are the cause. Also TRSDOS 1.2a will not work properly
with the Model 16 at this time, due to the thinline drives.

Following is a list of all the jumpers for the six basic types of boards in
the Model 16. These jumpers may change with new boards and modifications.

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

C P U B o a r d R e v. D ( fi g u r e 2 ) :
E0-E1 Generates waits only on an Ml cycle, install if missing
E3-E4 Generates waits only if ROM is addressed, install if missing
E 1 4 - E 1 5 C o n n e c t s a c l o c k f r o m t h e C T C t o c h a n n e l B o f t h e S I O
E11-E12 Connects a 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 the last two will change with the installation of BiSync (Technical
Bulletin 11:17), Also, Rev. D boards already have the DMA and interrupt mods
(Technical Bulletin 11:26) included as part of the PCS layout. These are the
mods that are done for hard disks, graphics boards, and BiSync.

Keyboard/Video Board (late style labeled LEIMP-l 1082 figure 4):
14-15 This generates a 30 Hz RTC signal
The other jumper connected to pin 21 has to be adjusted for each board and
wi l l vary f rom board to board.

K e y b o a r d / V i d e o B o a r d ( fi g u r e 5 ) :
E 1 - E 2 F o r M o d e l I I t y p e o p e r a t i o n
E 5 - E 6 F o r M o d e l I I t y p e o p e r a t i o n
14-15 Th is generates a 30 Hz RTC s igna l
The other jumper connected to pin 21 has to be adjusted for each board and
wi l l vary f rom board to board.

NOTE: This board is normally found in the Model 12 and 16B but may also be
f o u n d i n l a t e r M o d e l 1 6 s .

FDC Board (late style with two internal drives. Figure 8);
L-M Selects a positive XFERRQ (Without a Disk Cartridge installed)
M-N Inverts XFERRQ (With a Disk Cartr idge instal led)
P-Q Divides 4 MHZ CPU clock by 2 for 1791 FDC chip
B - C S e l e c t s 8 " d r i v e r e a d y s i g n a l
S - T A l l o w s m o r e t h a n 1 i n t e r n a l d r i v e
F - H S e t s t w o i n t e r n a l d r i v e s
J-K FDC board will use ports E0 through EF
W - X D i s a b l e s h e a d l o a d d e l a y
Unlabeled boards do not have a W-X-Y jumper, Rev. A and later do

First 64KB 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, install if missing
1 6 - 1 7 S e l e c t s t h e fi r s t 1 6 K B o f t h e b a s e p a g e
1 5 - 1 8 S e l e c t s t h e s e c o n d 1 6 K B o f t h e b a s e p a g e
26-27 Enables the next jumpers on page 1 of the memory map
9-13 Se lec ts the fi rs t 16KB o f the page se t by above (page 1 )
10-14 Selects the second 16KB of the page set by above (page 1)

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

6 8 0 0 0 C P U B o a r d ( fi g u r e 1 6 ) :
E3-E10 Sets the interrupt acknowledge level (level should match E19)
E16 -E19 Se ts t he i n te r rup t l eve l a t 5
E A S - E A ^ t C a u s e s t h e r e f r e s h c i r c u i t t o o u t p u t a p u l s e e v e r y 3 1 . 5 u s

( Labe led E29-E30 on some boards )
E 4 7 - E A 8 S e l e c t s a 6 M H Z c l o c k f o r t h e 6 8 0 0 0

( Labeled E33-E34 on some boards )
Pin 11 of U34 pulled out of the socket & tied to ground

R e d u c e d S i z e 6 8 0 0 0 B o a r d ( fi g u r e 1 7 ) :
E1 -E2 Causes t he re f resh c i r cu i t t o ou tpu t a pu l se eve ry 31 .5 us
E 4 - E 7 S e l e c t s a 6 M H Z c l o c k f o r t h e 6 8 0 0 0

68000 first memory board (either 128KB or 256KB, figure 18):
E13-E14 Connects A14 directly to the RAM
E15-E16 Connects A16 directly to the RAM
E17-E18 Connects A15 directly to the RAM
E11-E12 Supplies A17 inverted to 1/2 the RAM
Position 2 of SI on. This maps the board at 000000 to 03FFFF

68000 second memory board (either 384KB or S12KB) (figure 18):
Same as the first memory board except both 2 8 3 should be in the on position
on SI to map the RAM on this board between 040000 to 07FFFF

68000 third memory board (either 640KB or 768KB) (figure 18):
Same as the first memory board except both 2 & 5 should be in the on position
on SI to map the RAM on this board between 080000 to 0BFFFF

68000 fourth memory board (either 896KB or 1024KB) (figure 18):
Same as the first memory board except 2, 3, and 5 should be in the on position
on SI to map the RAM on this board between 0C0000 to 0FFFFF

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — M o d e l 1 6 . 4 —
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■ T A N D Y C O M P U T E R P R O D U C T S -

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

M O D E L 1 6 B / B +
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S ^

N O T E S :

The recommended order for boards to be installed into the Model 16B card cage
s ta r t i ng a t t he bo t t om i s :

A R C N E T i n t e r f a c e b o a r d ( i f i n s t a l l e d )
H a r d D i s k i n t e r f a c e b o a r d ( i f i n s t a l l e d )
M u l t i - t e r m i n a l b o a r d ( i f i n s t a l l e d )
Kb/video board (with the graphics board next to it if it is installed)
Z-80 memory board(s) ( i f insta l led )
68000 CPU and memory board(s) ( if installed CPU board on top )

The boards should be installed with no empty slots between them so that the
interrupt system will work properly. The only exceptions are the 68000
boards, this is because they do not use Z-80 interrupts. To make installation
easier the 68000 boards can be installed into the slots at the top of the card
c a g e .

The Model 16B+ is a Model 16B that has an internal 15MB hard drive and an
i n t e r n a l h a r d d r i v e c o n t r o l l e r b o a r d i n s t a l l e d i n i t .

The Model 16B should not have the extra 16KB RAM as the Model 12 has. You
should note this when servicing or exchanging the main logic board. Wire
jumper E38-E39 qualifies this extra memory and should be present when there is
an extra 16KB of RAM installed (as in the Model 12) and removed when there is
not an extra 16KB of RAM (as in the Model 16B/6000).

Because of this the RAM on the Hard Disk interface board should be mapped at
pages 14 and 15 like the Model II and 16. The position labeled AK-AP is the
p r o p e r l o c a t i o n .

While TRSDOS 2.0 and the diagnostic DOS do not need to have the 68000 CPU.
board or RAM board installed to be booted, the TRSDOS 4.x operating systems
require that either a hard disk interface board, a 68000 board set or a 16KB
memory board be installed (see notes on TRSDOS 4.1). If the 68000 boards are
suspected of causing a problem they can be removed and the computer thentested with the diagnostic DOS to see if they are the cause. Also TR^OS 1.2a
will not work properly with the Model 16B at this time, due to the thinline
d r i v e s .

Following is a list of all the jumpers for the main logic and the
Video/Keyboard PCB's in the Model 16B. These jumpers may change with new
b o a r d s a n d m o d i fi c a t i o n s .

Proprietary Information
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Model 16B/B+ Main logic board (figure 39):
E 1 - E 2 I n s e r t s 1 w a i t s t a t e o n e v e r y M l c y c l e
EA-E5 Connects the 8 megahertz oscillator to the divider logic
E7-E8 Connects SIC channel B to the internal CTC clock
E15-E16 Sets up U63-U70 for using 16KB RAM chips
E 1 8 - E 1 9 S e l e c t s a 2 K B b o o t R O M
E24-E25 No delay on head load
E27-E28 FDC gets a READY signal from the disk drive
E31-E49 FDC jumpered for normal operation
E 4 0 - E 4 1 O n I f o n e i n t e r n a l fl o p p y d r i v e i n s t a l l e d

O f f I f t w o i n t e r n a l fl o p p y d r i v e s i n s t a l l e d
E42-E43 -5vdc to pin 1 of U63-U70
E44-E45 +12vdc to pin 8 of U63-U70
E46-E47 +5vdc to pin 9 of U63-U70
E51-E52 Sets up U63-U70 for using 16KB RAM chips
E53-E54 Connects SIO channel A receive to the internal CTC clock
E10-E11 Connects SIO channel A transmit to the internal CTC clock

Note the last two jumpers will change with the installation of BiSjrnc.

Model 16B/B-i- Keyboard/video board (figure 5):
E 1 - E 2 F o r M o d e l I I t y p e o p e r a t i o n
E 5 - E 6 F o r M o d e l I I t y p e o p e r a t i o n
14-15 Th is genera tes a 30 hz RTC s igna l
The other jumper connected to pin 21 has to be adjusted for each board and
wi l l vary f rom board to board.

Model 16B/B+ Video FOB
The Motorola version of this board is the same as that for the Model 16,
except for one cut and one jumper difference. Pin 2 is isolated from the rest
of the circuit board by a cut. Pin 2 should be connected by a jumper to pin
5. This modification allows the video signal from the video/keyboard
interface to be routed through the video driver board on its way to the
b r i g h t n e s s c o n t r o l .

15 MEG In te rna l Hard Dr ive Cont ro l le r / In te r face (figure 38) :
E1-E2 Selects port address C0 to CF
E6-E7 Connects DRDl to U27. (WD1100-11)

P r o p r i e t a r y I n f o r m a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

M O D E L 6 0 0 0

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S ^

N O T E S :

The recommended order for boards to be installed into the Tandy 6000 card
cage , s ta r t i ng a t t he bo t t om, i s :

A R C N E T b o a r d ( i f i n s t a l l e d )
H a r d d i s k i n t e r f a c e b o a r d ( i f i n s t a l l e d )
M u l t i t e r m i n a l b o a r d ( i f i n s t a l l e d )
Disk Cartr idge interface board ( i f instal led)
Keyboard/video interface (with the graphics board next to it if installed)
Z-80 memory board(s ) ( i f ins ta l led)
6 8 0 0 0 C P U b o a r d
68000 Memory board(s)

The boards should be installed with no empty slots between them so that the
interrupt system will work properly. The only exceptions are the 68000
boards, this is because they do not use Z-80 interrupts. To make installation
easier the 68000 boards can be installed into the slots at the top of the card
c a g e .

The Model 6000 should not have the extra 16KB RAM as the Model 12 has. You
should note this when servicing or exchanging the main logic board. Wire
jumper E38-E39 qualifies this extra memory and should be present when there is
an extra 16KB of RAM installed (as in the Model 12) and removed when there is
not an extra 16KB of RAM (as in the Model 16B/6000).

Because of this the RAM on the hard disk interface board should be mapped at
pages 14 and 15 like the Model II and 16. The position labeled AK-AP is the
p r o p e r l o c a t i o n .

Following is a list of all the jumpers for the main logic, Video/Keyboard and
68000 boards in the Tandy 6000. These jumpers may change with new boards and
m o d i fi c a t i o n s .

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S ^

Tandy 6000 Main logic board (identical to the Model 16B, figure 39);

E 1 - E 2 I n s e r t s 1 w a i t s t a t e o n e v e r y M l c y c l e
E4-E5 Connects the 8 megahertz oscillator to the divider logic
E7-E8 Connects SIC channel B to the internal CTC clock
E15-E16 Sets up U63-U70 for using 16KB RAM chips
E 1 8 - E 1 9 S e l e c t s a 2 K B b o o t R O M
E24-E2S No delay on head load
E27-E28 FDC gets a READY signal from the disk drive
E31-E49 FDC jumpered for normal operation
E 4 0 - E 4 1 O n I f o n e i n t e r n a l fl o p p y d r i v e i n s t a l l e d

O f f I f t w o i n t e r n a l fl o p p y d r i v e s i n s t a l l e d
E42-E43 -5vdc to pin 1 of U63-U70
E44-E45 +12vdc to pin 8 of U63-U70
E46-E47 +5vdc to pin 9 of U63-U70
E51-E52 Sets up U63-U70 for using 16KB RAM chips
E53-E54 Connects SIO channel A receive to the internal CTC clock
E10-E11 Connects SIO channel A transmit to the internal CTC clock

Note the last two jumpers will change with the installation of BiSjmc.

Tandy 6000 Key/video board (identical to the Model 16B, figure 5);

E 1 - E 2 F o r M o d e l I I t y p e o p e r a t i o n
E 5 - E 6 F o r M o d e l I I t y p e o p e r a t i o n
14-15 This generates a 30 Hz RTC s ignal

The other jumper connected to pin 21 has to be adjusted for each board and
wi l l vary f rom board to board.

8 MHz 68000 CPU boa rd ( figu re 66 ) :

E 1 - E 2 S e l e c t s 1 5 . 5 u s e e r e f r e s h t i m i n g
E 6 - E 7 S e t s " P C L O C K " t o 8 M H z

512ES/1MB 68000 RAM board with 512KB (figure 67):

E 1 - E 2 S e l e c t 5 1 2 K B R A M s i z e
E5-E6 Along with SI and E1-E2 maps RAM at address 000000 to 07FFFF
E7-E8 Configures A19 to select RAS multiplexor
E12-E14 Configures for 150 nS RAM (Normal configuration)
E13-E14 Configures for 200 nS RAM
SI position 2 should be on all others should be off

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J O M P E R S
T A N D Y C O M P U T E R P R O D U C T S

512KB/1MB 68000 RAM board w i th 1MB (figure 68) :

E 2 - E 3 S e l e c t 1 M B R A M s i z e
E5-E6 Along with SI and E2-E3 maps RAM at address 000000 to 0FFFFF
E 7 - E 8 C o n fi g u r e s A 1 9 t o s e l e c t R A S m u l t i p l e x o r
E12-E14 Configures for 150 nS RAM (Normal configuration)
E 1 3 - E 1 4 C o n fi g u r e s f o r 2 0 0 n S R A M
SI posi t ion 2 should be on al l others should be off

8 MHz 68000 CPU board used with MMD upgrade (figure 66):

This 68000 CPU board must be used with 1MB memory boards only.
E 1 - E 2 S e l e c t s 1 5 . 5 p s e c r e f r e s h t i m i n g
E 6 - E 7 S e t s " P C L O C K " t o 8 M H z

6 0 0 0 M M U ( fi g u r e 1 5 7 ) :

No jumpers are present on this board. The memory management unit consists of
satellite circuit board that plugs into the 68000 CPU socket. This MMU kit
consists of a modified 68000 CPU board with the satel l i te MMU board instal led.
To complete this upgrade, the customer must provide a working 8 MHz 68000 CPU
board (AX-9006) to exchange for the modified 68000 MMU CPU board. Refer to
Te c h n i c a l B u l l e t i n 6 0 0 0 : 1 8 f o r i n s t a l l a t i o n i n s t r u c t i o n s .

512KB/1MB 68000 RAM board with 512KB (figure 158):

E 1 - E 2 S e l e c t 5 1 2 K B R A M s i z e
E5-E6 Along with SI and E1-E2 maps .RAM at address 000000h to 07FFFFh (board

1) or 100000h to 17FFFFh (board 2 — used with MMU upgrade)
E7-E8 Configures A19 to select RAS multiplexer
E12-E14 Configures for 150 nS RAM (normal configuration)
E13-E14 Configures for 200 nS RAM

Board 1: SI, position 2 on, all others off.
Board 2: SI, positions 2, 7 on, all others off. *

512KB/1MB 68000 RAM board with 1MB (figure 159):

E 2 - E 3 S e l e c t 1 M B R A M s i z e
E5-E6 Along with SI and E2-E3 maps RAM at address 000000h to 0FFFFFh (board

1) or 100000h to IFFFFFh (board 2 — used with MMU upgrade)
E7-E8 Configures A19 to select RAS multiplexer
E12-E14 Configures for 150 nS RAM (normal configuration)
E13-E14 Configures for 200 nS RAM

Board 1: SI, position 2 on, all others off.
Board 2: SI, positions 2, 7 on, all others off. *

* Switch settings for use with the second 1MB board, only with the MMU kit.

P r o p r i e t a r y I n f o r m a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* *
* T A N D Y 1 0 0 0 *
* *
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Tandy 1000/1000A/1000HD 25-1000/25-1000A/25-1001/A

I n t r o d u c t i o n :

The 1000 /1000A/1000HD come s tandard w i th :

* 8088 processor running at 4.77HH2
(A) * Opt ional 8087 coprocessor socket

* 128KB of base "system" RAM expandable to 640KB with expansion boards
* T h r e e 8 b i t I S A s t a n d a r d i n t e r f a c e s l o t s
* One 360KB 5.25" TEAC FD-54 floppy disk drive (a second 360KB 5.25"

floppy disk drive may be added)
* One 9 pin RGB color monitor connector
* One RCA composite output jack for video
* One RCA l ine leve l output jack for aud io
* O n e 9 0 k e y k e y b o a r d
* One 34 pin card edge connector parallel printer port
* T w o b u i l t i n j o y s t i c k p o r t s
* B u i l t i n s p e a k e r
* One 9 p in l igh t pen por t
* 54 Watt swi tching power supply

(B) * One Tandon TM252 10MB 5.25" half height hard disk drive with ST506
WD1002A-WX2 in te r face boa rd .

NOTE (A): These features come standard only with the "Gate Array" (25-1000A or
25-1001A) version of the main logic board.

NOTE (B): These features come standard only with the 1000HD Computer.

N o t e s :

No coprocessor is supported on the 25-1000 or 25-1001.
An 8087 4.77MHz (or faster) coprocessor is supported on the 25-1000A and
2 5 - 1 0 0 1 A .

A memory expansion board with the DMA chip installed MUST be present to use
a h a r d c a r d .

When a hard card is installed it MUST use IRQ2 and not the standard IRQ5. IRQ5
is used by the video circuit in this machine.

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — TANDY 1000.2 --



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Tandy 1000 Main logic board (figure 42):

E 5 - E 6 C o n n e c t s c l o c k t o v i d e o l o g i c
E 8 - E 9 C o n n e c t s 8 M H Z c l o c k t o F D C c l o c k d i v i d e r
E21-E22 Se lec ts ac t i ve d r i ve ready s igna l cons tan t l y

Tandy 1000A Main logic board (figure 83):

E 1 - E 2 C o n n e c t s c l o c k c r y s t a l t o c i r c u i t
E3-E4 Selects continuous floppy drive ready (this is a wire jumper)
E 6 - E 7 C o n n e c t s p r i n t e r s e l e c t t o p a r a l l e l p o r t
E8 -E9 I nd i ca tes t he re i s NO cop rocesso r i ns ta l l ed

(Remove E8-E9 when install ing coprocessor chip)

NOTE: To enable use of some IBM software and/or our IBM compatible printers
E6-E7 should be removed. This is equivalent to Technical Bulletin
1 0 0 0 : 0 5 .

Memory Configurat ions:

Base RAM is 128KB expandable to 640KB using optional DMA/RAM boards. The first
128KB is on the main logic board and consists of two banks of 64 x 1 150ns (or
f a s t e r ) D R A M .

_ E x p a n d f r o m 1 2 8 K B t o :

2 5 6 K B ! 3 8 4 K B ! 5 1 2 K B i 6 4 0 K B
Memory Adapter I 25-1004 ! 25-1004 1 25-1009 ! 25-1009
A d d t o A d a p t e r I ! A X X - 7 1 4 2 * * ! ! A X X - 7 1 4 2 * *

NOTE; You MUST use both (25-1004 & 25-1009) boards to upgrade to 640KB
NOTE: The 25-1004 is a 256KB expansion memory board containing DMA.
NOTE: The 25-1009 is a 256KB expansion memory board with no DMA.

** NOTE: AXX-7142 is a kit containing 16 64Kb x 1 DRAMs of at least
150ns or faster (use catalog number 26-5162).

NOTE: MX-6028 is a 64Kb x 1 150nsec chip. 16 are required in place of
t h e A X X - 7 1 4 2 k i t l i s t e d a b o v e .

Alternate Method to expand from 128KB to:

! 384KB ! 640KB
Memory Adapter I 25-1011 I 25-1011
A d d t o A d a p t e r I I 2 5 - 1 0 7 9

NOTE: The 25-1011 is a memory plus expansion board containing DMA.
NOTE: The 25-1079 consists of eight 256K x 1 150ns (or faster) DRAM.

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — T A N D Y 1 0 0 0 . 3 —



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

TEAC FD-54B 5.25* Floppy Drive Logic Board

l U S e l e c t s a c t i v e I n - U s e s i g n a l
D S x D r i v e S e l e c t , x = 0 - 3
Te r m i n a t i o n ( R A l ) w i l l b e o n a l l d r i v e s .

( fi g u r e 4 3 ) :

Internal 10MB Drive Logic Board In Tandy 1000HD (figure 76):

W 1 4 D i s a b l e s b a c k l a s h
D S x D r i v e s e l e c t ( W 1 2 = d r i v e 1 , W 9 » d r i v e 4 )
L a s t d r i v e o n c a b l e s h o u l d h a v e t e r m i n a t i n g r e s i s t o r a t U 1 9

NOTE: DS2 (Wl l ) i s used to configure fo r d r i ve C.

Tandy 1000HD WD1002S-WX2 Hard Drive Controller Board (figure 77):

W 1 p i n s 1 - 2 C o n n e c t s ' D S E L 0 ' ( d r i v e s e l e c t ) t o b u s
W 2 p i n s 1 - 2 C o n n e c t s ' R G * ( r e a d g a t e ) i n t o c i r c u i t
W3 pins 1-2 Connects 'ROMEN* (ROM enable) to ROM
W4 pins 2-3 Connects 'A2' (address line 2) for address select
W6 pins 2-3 Connects *RWC*(reduced write current) to J1 (drive)
W7 pins 2-3 Selects IRQ2 (standard - SWl position 5 must be jumped)

pins 1-2 Selects IRQ5 (SWl position 5 must NOT be jumpered)

The following are eight (8) sets of jumpers labeled SWl positions 1-8.
Notice that they are numbered from the bottom 1 through 4 aiid then backwards 8
t h r o u g h 5 .

P o s i t i o n 5 O N S e l e c t s I R Q 2
P o s i t i o n 6 O F F S e l e c t s a d d r e s s
P o s i t i o n 7 O F F S e l e c t s a d d r e s s
P o s i t i o n 8 O F F S e l e c t s a d d r e s s
P o s i t i o n 4 W i t h p o s i t i o n 3 s e l e c t s D r i v e D t y p e
P o s i t i o n 3 ( S e e b e l o w f o r d r i v e t y p e s )
P o s i t i o n 2 W i t h p o s i t i o n 1 s e l e c t s D r i v e C t y p e
P o s i t i o n 1 ( S e e b e l o w f o r d r i v e t y p e s )

D R I V E C :
3 5 M B
1 5 M B

10MB

D R I V E D :
3 5 M B
1 5 M B

10MB

For 20MB hard drive support, use the following table and refer to Technical
B u l l e t i n 1 0 0 0 : 3 7 f o r m o r e i n f o r m a t i o n .

D R I V E C :

3 5 M B
20MB
10MB

D R I V E D :
3 5 M B

20MB
10MB

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — T A N D Y 1 0 0 0 . 4 - -



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S ^

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

T A N D Y 1 0 0 0 E X

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

P r o p r i e t a r y I n f o r m a t i o n
Ta n d y ® C o r p o r a t i o n - - T A N D Y 1 0 0 0 E X . 1 —



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
• T A N D Y C O M P U T E R P R O D U C T S -

Tandy 1000EX 25-1050

I N T R O D U C T I O N ;

T h e 1 0 0 0 E X c o m e s s t a n d a r d w i t h :

* 8088 processor capable of running at either 7.16MHz or 4.77MHz
* 256KB of RAM expandable to 384KB or 640KB with optional DMA/RAM PCB
* O n e i n t e r n a l 3 6 0 K B 5 . 2 5 " fl o p p y d i s k d r i v e
* One external 30 pin card edge connector for external floppy drive
* One para l l e l p r in te r po r t (34 p in ca rd edge connec to r )
* T w o b u i l t i n j o y s t i c k p o r t s
* Internal speaker with external phono jack and volume control knob
* 90 key i n te rna l keyboa rd
* One 9 pin RGB video port for an RGB monitor
* O n e R C A c o m p o s i t e v i d e o o u t p u t c o n n e c t o r
* 28W switching power supply
* One 62 pin PLUS expansion bus connector (NOT ISA standard

c o n n e c t o r )

N O T E S :

The Memory PLUS board comes with four 64Kb x 4 DRAM 150nS (or faster) chips in
sockets U9-U12, which upgrades the computer to 384KB. To upgrade to 640KB.
the sockets at U9-U12 must be populated and an additional eight 256Kb x 1 DRAM
150nS (or faster) ch ips must be insta l led in to sockets U1-U8.

3 8 4 K B 6 4 0 K B
Memory Adapter I 25-1062 I 25-1062
A d d t o A d a p t e r i I 2 5 - 1 0 7 9

NOTE: The 25-1079 consists of eight 256Kb x 1 150nS (or faster) DRAM.

NOTE; The jumpers for the 25-1062 are as follow:
3 8 4 K B = E 1 - E 2

6 4 0 K B = E 2 - E 3

No coprocessor is supported in th is computer.

Tandy 1000 EX Main Logic Board Revision A (figure 120):
Tandy 1000 EX Main Logic Board Revision D (figure 284);

E1-E2 Connects printer select signal (SEL*) to the printer port (default)
(Remove E1-E2 to tie SEL* high and enable use of IBM software)

Note: The jumpers are the same for both boards.

TEAC FD-55BV Floppy Drive Logic Board (figure 107);

D S x D r i v e S e l e c t ( D S 0 = D r i v e A , D S l = D r i v e B )

Te rm ina t i on (RA l ) w i l l be on a l l d r i ves .

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S

T A N D Y C O M P U T E R P R O D U C T S

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

T A N D Y 1 0 0 0 H X

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

P r o p r i e t a r y I n f o r m a t i o n
Ta n d j r ® C o r p o r a t i o n - TA N D Y 1 0 0 0 H X . 1 -



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Tandy 1000HX 25-1053

I n t r o d u c t i o n :

T h e 1 0 0 0 H X c o m e s s t a n d a r d w i t h :

* 8088 processor capable of running at either 7.16MHz or 4.77MH2
* 256KB of RAM ((8) 64Kb x 4 150ns or faster DRAMs) expandable to

384KB or 640KB with optional DMA/RAM PCB
* One internal 720KB 3.5" floppy disk drive with option for a second

in te rna l 720KB 3 .5 " floppy d i sk d r i ve
* One external 30 pin card edge connector for external floppy drive
* One parallel printer port (34 pin card edge connector)
* T w o b u i l t i n j o y s t i c k p o r t s
* Internal speaker external phono jack and volume control knob
* 90 key in te rna l keyboard
* One 9 pin RGB video port for an RGB monitor
* One RCA composite video connector
* 28W switching power supply
* One 62 pin PLUS expansion bus connector (NOT ISA standard

c o n n e c t o r )
* D e s k m a t e i n R O M

N o t e s :

The Memory PLUS board comes with four 64Kb x 4 DRAM 150ns (or faster) chips in
sockets U9-U12, which upgrades the computer to 384KB. To upgrade to 640KB,
the sockets at U9-U12 must be populated and an additional eight 256Kb x 1 DRAM
150ns chips must be installed into sockets U1-U8.

384KB 640KB
Memory Adapter I 25-1062 I 25-1062
A d d t o A d a p t e r ! I 2 5 - 1 0 7 9

NOTE: The 25-1079 consists of eight 256KB x 1 150ns DRAM.

NOTE; The jumpers for the 25-1062 are as follow:
3 8 4 K B = E 1 - E 2

6 4 0 K B = E 2 - E 3

No coprocessor is supported on this unit.

There is a SETUPHX.COM file on the Tandy 1000HX DOS diskette and on the 1000HX
diagnostics diskette. This program must be run when changing the computer's
configuration, such as performing floppy drive upgrades. This program should
also be run when exchanging a board received from parts.

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation - - T A N D Y 1 0 0 0 H X . 2 —



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

Tandy 1000 HX Main Logic

E 1 - E 2 O f f : P u l l s u p
O n : C o n n e c t s

B o a r d ( fi g u r e 1 3 5 ) :

P r i n t e r S e l e c t L i n e t o + 5 V ( d e f a u l t )
P r i n t e r S e l e c t L i n e t o P r i n t e r P o r t

SONY MP-F63-70D 3.5* 720KB Floppy Disk Drive (figure 144);

D S 0 D r i v e A S l i d e s w i t c h p o s i t i o n e d a l l w a y t o r e a r .
D S l D r i v e B S l i d e s w i t c h p o s i t i o n e d s e c o n d n o t c h f r o m t h e r e a r .
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — T A N D Y 1 0 0 0 H X . 3 - -



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S -

T h i s p a g e i n t e n t i o n a l l y l e f t b l a n k .

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — T A N D Y 1 0 0 0 H X . 4 —



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

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

T A N D Y 1 0 0 0 R L / H D

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

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — T A N D Y 1 0 0 0 R L / H D . 1 —



T E C H N I C I A N S E R I E S NOTES AND JUMPERS
• T A N D Y C O M P U T E R P R O D U C T S -

I n t r o d u c t i o n :

The 1000RL uses a 10MHz 8086 microprocessor in the new A4-pin PLCC package, a
120-pin DMA/CPU control chip, and a Keyboard/Floppy support chip that supports
a PS/2 mouse port. Other features include a slim-line case (3" high x 13.5"
wide X 15" deep), MS-DOS and the Deskmate Desktop in ROM, speech and sound

capabilities, Tandy Graphics Adapter (TGA) and Hercules compatible video, 2
joystick ports, a 9 pin RS-232 serial port, and a DB-25 PC compatible printer
port. The standard 1000RL comes equipped with:

* 10 MHz 8086-1 CPU, selectable at 9,54 MHz or 4.77 MHz.
* 512KB Base RAM in (2) 256Kb x 4 bit RAMs and (8) 64Kb x 4 RAMs
* Expandable to 768KB by installing (2) 256Kb x 4 bit RAMs (100nSec)

i n s o c k e t s U 1 9 a n d U 2 3 )
* MS-DOS version 3.30.22, Deskmate Desktop version 3.04
* One 8-bit XT-style expansion slot allowing up to a 9.5"

l o n g c a r d
* O n e R S - 2 3 2 s e r i a l p o r t
* One parallel printer port on the main logic board (LPTl at port

a d d r e s s 0 3 7 8 h e x a d e c i m a l )
* Speech/sound support with a microphone input and external sound

output on a separate sound/serial/joystick satellite board
* CGA/TGA/MGA/Hercules compatible RGB video port
* D u a l j o y s t i c k c o n t r o l l e r
* An on-board Floppy Disk Controller that can support (2) 720KB

d r i v e s .
* One 720KB 3.5" floppy d isk dr ive
* Enhanced 101-key, PS/2 style keyboard
* P S / 2 c o m p a t i b l e m o u s e p o r t
* 25-Wat t power supp ly

N o t e s :

There is a SETUPRL file on the Tandy 1000RL DOS diskette. This program must
be run when performing floppy drive upgrades as well as changing other options
of the computer. Also, running SETUPRL /A will give you additional setup
screens which control options such as video memory size, control of certain
chip selects, network options, etc.. Using the /A option with this program
s h o u l d b e e x e c u t e d w i t h g r e a t c a r e I

One option in setup allows changing the video mode between monochrome and
color. This can also be accomplished by depressing the key sequence given
below. Each word within the <> refers to a single key, not to the letters of
the keys themselves. Executing this key sequence will cause the computer to
r e b o o t 1

<CTRL>-<ALT><SHIFT><V>

Proprietary Information
Tandy® Corporation



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

The 1000RL/HD comes standard with one of two versions of a SmartWatch chip
kit. The 25-1033 version SmartWatch operates without a battery and plugs into
a 28 pin socket at U28. The 23-162 version SmartWatch contains a DS1215 clock
chip at U29 and a crystal at YA, and requires a battery. The 1000RL has the
28 pin socket for an optional 25-1033 version of the SmartWatch. Due to these
differences, the main logic boards are not interchangeable.

Tandy 1000 RL and Main Logic Board 25-1450 (figure 272):

There are two sets of jumpers on the main logic board and one jumper group on
the audio inter face PCB. An aster isk (*) next to the jumper numbers denote
factory default settings. The jumpers are as follows:

E12-E13 Connects IRQ5 to VSYNC which is used by some software originally
designed for the Tandy 1000 or the IBM PC Jr. This jumper may caufee
your video to roll if some other device is using this interrupt. If
this is the case, try to change the interrupt used by the other
device or disable the VSYNC interrupt by removing the jumper.

E13-E14* Connects IRQ5 to the hard drive IRQ line on the IDE port.
E14-E15 Connects IRQ2 to the hard drive IRQ line on the IDE port.

The following option does not have staking pins, but is silk-screened on the
board. This is used for compatibility with some non-Tandy printers:

E 2 - E 3 * * C o n n e c t s S L C T I N * t o t h e p r i n t e r
E3-E4* Disconnects SLCTIN* from the printer port (permanently wired on

t h e b o a r d )

**NOTE: Installing staking pins and a jumper from E2-E3 will enable the
parallel port to be bidirectional for use with external devices designed to
connect to a parallel port. Refer to Technical Bulletin 1000:59 for more
i n f o r m a t i o n .

Early production units (on both the 1000RL and 1000RL/HD) will have an early
version of the KMFIT. The early KMFIT (X07900300) will have a decoding PAL
XUl, a resistor pack XRPl, and a buffer at XU2. The later version of the
KMFIT (X07900300A) will contain these components internally.

Tandy 1000RL Sound/Serial/Joystick (SSJ) board (figure 272):

E7-E8 Connec ts a l i ne leve l aud io inpu t dev ice such as a s te reo to
A U D I O I N

E6-E7* Connects a microphone input to AUDIOIN

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation - TA N D Y 1 0 0 0 R L / H D . 3 -



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S

P o w e r S u p p l y :

The 1000RL and RL/HD contain a 25-Watt power supply that connects to the main
logic board via the 6-pin connector at Jl. This supplies 5 Volts at 3.3 Amps,
12 Volts at 600 mA, and -12 Volts at 110 mA. A fan is not used in the power
supply section. The power supply instead is cooled by strategically located
v e n t s .

TEAC PD235F-105U 3.5" 720KB Drive Logic Board (figure 215):
D 0 D r i v e s e l e c t 0 .
D 1 D r i v e s e l e c t 1 .
Left pins of RY and DC should be jumped (Connects Ready input to pin 34 of
ribbon cable signal. All other jumpers should be off.
P o w e r i s d e r i v e d f r o m r i b b o n c a b l e ( n o s e p a r a t e p o w e r c o n n e c t o r ) .
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

S T - 3 2 5 X 2 0 M B I D E H a r d D r i v e 2 5 - 1 0 4 7 ( fi g u r e 2 9 2 ) :

The new low power 20 Megabyte Seagate ST-325X drive is used in the RL/HD
version of the computer. The ST-325X utilizes the IDE-XT interface. The
drive logically formats as 615 tracks, 4 heads, 17 sectors/track, and 512
bytes/sector for a total of 21.4 Megabytes. Technical Bulletin HD:48 is
especially applicable with this drive. In addition the drive should not be
tilted more than 5 degrees from horizontal or from vertical.

The jumpers are factory set and will not need to be changed for any standard
configuration. The factory settings are:

J 5 1 - 2 R e s e t A c t i v e H i g h
J 5 3 - 4 R e s e t A c t i v e L o w ( * F a c t o r y D e f a u l t )
J 5 5 - 6 L i f e T e s t

U p g r a d e O p t i o n s :

The RAM may be upgraded in this computer from 512KB to 768KB by installing 2
256Kb X 4 100nS DRAMs (catalog #25-1082) in the two empty sockets (labeled
U19, U23) provided; no jumpers are required. A numeric coprocessor (8087) is
not supported in the 1000RL, The 1000RL also has a socket at U28 for the
SmartWatch option (catalog #25-1033).

( c o n t i n u e d o n n e x t p a g e )

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation - - T A N D Y 1 0 0 0 R L / H D . 4 —



T E C H N I C I A N S E R I E S NOTES AND JUMPERS
T A N D Y C O M P U T E R P R O D U C T S -

In the 1000RL there is a slot for either a secondary 3.5" internal floppy disk
drive (catalog #25-1075) or either a 20MB hard drive (catalog #25-1047) or a
40MB hard drive (catalog #25-1048). These two hard drives are the only ones
supported due to power supply limitations. The second 3.5° floppy disk drive
can be added using the supplied bracket (using the screw holes marked "FD").
For the SmartDrive, the mounting bracket can be rotated to mount the hard
drive (using the screw holes marked "HD"). Always use the screws provided for
this hard drive, as an incorrect pitch or length can cause irreparable damage
t o t h e d r i v e .

NOTE: Only one hard drive and one floppy OR two floppy drives will function
in this machine at one time. The computer should not he power cycled rapidly
in the 1000RL/HD due to the startup power consumption of the ST-325X hard
drive. Damage to the power supply may resul t .

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation - TA N D Y 1 0 0 0 R L / H D . 5 -



T E C H N I C I A N S E R I E S NOTES AND JUMPERS
■T A N D Y C O M P U T E R P R O D U C T S

This page intentionally left blank.

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S NOTES AND JUMPERS
• T A N D Y C O M P U T E R P R O D U C T S -

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

* T A N D Y 1 0 0 0 R L X / B

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

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
T A N D Y C O M P U T E R P R O D U C T S ^

Tandy 1000RLXB 25-1452B

I n t r o d u c t i o n :

The "B" version of the Tandy 1000 RLX is an 80286 based XT-compatible computer
system. The Tandy 1000 RLX includes an IDE hard drive port, 1.4AMB diskette
drive, 512KB RAM, built in serial, parallel, joystick, keyboard, and a PS/2
compatible mouse port. The 1000 RLX also has MS-DOS Version 5.00 and the
DeskMate Desktop Version 03.04.03 in ROM. The 1000 RLX uses a VGA video port
that is software compatible with CGA, EGA, VGA, and Hercules Monochrome. In
the standard configuration, the 1000 RLX comes with:

* 1 0 / 5 M H z 8 0 L 2 8 6 - 1 0 m i c r o p r o c e s s o r
* 512ia RAM on main board (100ns or faster) expandable to

1 M B
* Expansion for an additional 512KB RAM (100n8 or faster)
* 101 key PS/2 sty le keyboard
* P S / 2 c o m p a t i b l e m o u s e p o r t
* Bu i l t i n VGA compat ib le v ideo por t
* 2 5 6 K B o f v i d e o m e m o r y
* O n b o a r d X T I D E h a r d d r i v e p o r t
* On board FDC that can support two floppy drives

(1.44MB or 720KB)
* 1 . 4 4 M B i n t e r n a l 3 . 5 " fl o p p y d r i v e
* One DB-25 para l le l po r t
* O n e D B - 9 R S - 2 3 2 s e r i a l p o r t
* Two mini-DIN joystick ports (New on the "B" version)
* O n b o a r d r e a l t i m e c l o c k c h i p
* A 10" XT compat ib le expansion s lot
* MS-DOS 5.00 and Deskmate Desktop in ROM

(New on the "B" version)
* Enhanced speech and sound support
* 25 Watt power supply

The BIOS ROM is Version 02.00.00 and contains MS-DOS, DESK.COM, RDEE.COM, and
ROM versions of AUTOEXEC.BAT and CONFIG.SYS. RDEE.COM reads registers from
the EEPROM to determine if Date and Time prompts should be displayed and if
Deskmate or DOS shou ld be loaded upon power up.

P r o p r i e t a r y I n f o r m a t i o n
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T E C H N I C I A N S E R I E S NOTES AND JUMPERS
T A N D Y C O M P U T E R P R O D U C T S -

M a i n L o g i c B o a r d ( fi g u r e 3 2 9 ) :

The main logic board contains all of the components necessary for operation of
the 1000 RLX. The 80L286 CPU, RAM, ROM, floppy drive interface, IDE XT hard
dr ive in ter face, ser ia l and para l le l in ter face c i rcu i t ry, joyst ick in ter face,
PS/2 compatible keyboard and mouse interfaces, and VGA interface are all
located on this board. Major LSI's on the board and their functions are
l i s t e d b e l o w :

Loca t i on
U 2 2

U 1 3
U 2 1

U 2 9

U 8

U 2 5

U 1 8 - U 1 9

U 3 , U 6 , U 1 1 , U 1 2
U 1

U 7

U 1 0

Device
8 0 L 2 8 6 - 1 0
5 1 2 K B X 8

X 0 7 9 0 0 6 0 0
X 0 7 9 0 0 8 0 0 P S S J
X 0 7 9 0 1 0 0 0 K M F I T
A c u M o s A V G A l
4 C 4 2 5 6 D J - 1 0 o r e q u i v.
4 C 4 2 5 6 D J - 1 0 o r e q u i v.
9 3 C S 5 6

3 2 0 1
D S 1 2 1 5 A

Func t i on
1 0 M H z L o w P o w e r C P U

B I O S R O M
Combo286 System Controller
P a r a l l e l / S e r i a l / S o u n d / J o y s t i c k I C
Keyboard /Mouse/ In te r rup t /P IT IC
V G A V i d e o C o n t r o l l e r w i t h R A M D A C
2 5 6 K b X 4 V i d e o R A M
256Kb X 4 Dynamic System RAM
2 K B E E P R O M

F loppy D r i ve Con t ro l l e r
Clock chip ( located under U13)

J u m p e r s :

T h e r e a r e n o D I P s w i t c h e s o n t h e 1 0 0 0 R L X . T h e r e a r e a n u m b e r o f j u m p e r
options however. The following table describes the jumpers and their
f u n c t i o n s ;

J U M P E R F U N C T I O N
E 1 - E 2 F D C p r i m a r y a d d r e s s ( d e f a u l t )
E 2 - E 3 F D C s e c o n d a r y a d d r e s s

E4-E5 Dual map video BIOS at F0000-F7FFF and C0000-C7FFF (default)
E 5 - E 6 D u a l m a p p i n g o f v i d e o B I O S d i s a b l e d

E 7 - E 8 V i d e o I R Q 3 e n a b l e d ( J u m p e r e d )
Video IRQ3 disabled (Not jumpered) (defaul t )

E 9 - E 1 0 D i s a b l e o n b o a r d V G A p o r t
E 1 0 - E 11 E n a b l e o n b o a r d V G A p o r t ( d e f a u l t )

E 1 2 - E 1 3 M i c r o p h o n e i n p u t ( d e f a u l t )
E 1 3 - E 1 4 L i n e i n p u t

E 1 5 - E 1 6 L i n e o u t p u t
E 1 6 - E 1 7 H e a d p h o n e o u t p u t ( d e f a u l t )

Note; Jumpers do not need to be moved for currently available upgrades.

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y C O M P U T E R P R O D U C T S

P o w e r S u p p l y :

The power supply provides all the necessary voltages for the operation of the
computer system. This is the same power supply that is utilized in the Tandy
1000 RL/HD. The following is a description of the power supply outputs:

P I N P I N
1 = -12 VDC e0.11A 2 = +12 VDC §0.61A
3 « = G N D A = G N D
5 = + 5 V D C e 3 . 2 9 A 6 = + 5 V D C g 3 . 2 9 A

Note: The current specifications are maximum values.

The power supply has one variable resistor to adjust the +5 and +12 Volt
outputs. Adjust this variable resistor while monitoring both the +5V and +12V
outputs. Set the +5V to within +/- 52 while keeping the +12V and -12V within
+/- 52. There should be no more than 50mv maximum noise on the +5V output and
no more than 100mv maximum noise on the +12V output. The outputs of the
supply are +5V, +12V, and -12V. The supply has the capability of furnishing atnavimiim output of 25W. The -5V is derived on the main logic board from the
-12V output and cannot be adjusted.

F l o p p y D r i v e :

The 1000 RLX or 1000 RLX/HD comes equipped with a 3.5" 1.4AMB floppy
drive. Either a Sony MP-F17W-70D or Teac FD-235HF 106-U may be installed as
s t a n d a r d .

Sony MP-F17W-70D 1.44MB 3.5" Drive Logic Board (figure 141):

The Sony MP-F17W-70D 1.44MB 3.5" drive is capable of handling 1.44MB
and 720 KB diskettes. The drive is internally terminated, and has only one
switch, S101, used for drive selection. DS0, the rearmost position of the
switch, is used for the first drive. The second floppy, if installed, should
b e s e l e c t e d a s D S l .

P r o p r i e t a r y I n f o r m a t i o n
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Teac FD-235HF-106U 1.44MB 3.5* Drive Logic Board (figure 275):

The Teac FD-235HF 106U 3.5" floppy drive is capable of handling 1.44MB
and 720KB diskettes. It has two sets of jumper blocks located at the rear of
the floppy drive. The following is a list of the jumpers and their functions:

FG: Frame ground. This jumper is permanently installed.
D 0 : D r i v e s e l e c t z e r o .
D l ; D r i v e s e l e c t o n e .
HHI: Logic HI sets the drive in high density mode (not used).
LHI: Logic LOW sets the drive in high density mode (not used).
OP: High density switch enabled (jumpered).
HHO; High densi ty output on high (not used).
D2: Drive select two. Jumper between D2 and center pin.
D3; Drive select three. Jumper between D3 and center pin.

Refer to INFO:19 for information concerning the alignment of 3.5" floppy
d i s k d r i v e s .

Teac 1.44HB 3.5" FD-235HF-3106U Floppy Drive (figure 339):

The FD-235HF-3106U may also be found in the 1000RLX/B. This drive has a
7 by 4 grid of staking pins located at the rear of the floppy drive:

D r i v e s e l e c t z e r o .
D r i v e s e l e c t o n e .
D r i v e s e l e c t t w o .
D r i v e s e l e c t t h r e e .
T h e d r i v e w i l l d e t e r m i n e t h e d i s k d e n s i t y .
Connects Disk Change signal to pin 34 of Jl.
Enables dual density mode.
P o w e r o n r e s e t w i l l f o r c e a n a u t o - r e c a l i b r a t i o n .

FG: Frame ground. This jumper is permanently installed.

The drive is internally terminated. If a 5.25" drive is added to the system,
i t m u s t a l s o b e t e r m i n a t e d .

A X - D X

C l - B l

A 2 - B 2
C 2 - B 2
A 3 - B 3

B 4 - C 4
E 4 - E 3
G 4 - G 3

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — TANDY 1000RLX/B.5 —



T E C H N I C I A N S E R I E S N O T E S A N D J U M P E R S
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Seagate ST-351A/X 40MB IDE Hard Drive 25-1048 (figure 293);
Seagate ST-351A/X 40MB IDE Hard Drive 25-1048A (figure 330);

The Tandy 1000 RLX/HD uses a 40MB IDE hard drive. This hard drive is a low
power Seagate ST-351 A/X. A jumper block on the hard drive is labeled J2 and
the jumpers are numbered 1 to 18 on the 25-1048. The jumpers are numbered 1 to
12 on the 25-104BA. Jumper pin 1 is located toward the center of the drive.
For more in format ion on the funct ion of these jumpers refer to Technica l
Bu l le t in HD:61 . The de fau l t se t t i ngs fo r the 25-1048 jumpers a re :

J P l 1 - 2 N o t J u m p e r e d J P 6 11 - 1 2 J u m p e r e d *
J P 2 3 - 4 J u m p e r e d J P 7 1 3 - 1 4 N o t J u m p e r e d
JP3 5-6 Not Jumpered JP8 15-16 Not Jumpered
JP4 7-8 Not Jumpered JP9 17-18 Jumpered
JP5 9-10 Jumpered

* Note; Some 40MB IDE hard drives wil l not have JP6 jumpered. This wil l
have no e f fec t on the func t iona l i t y o f the ha rd d r i ve .

The defaul t set t ings for the 25-1048A jumpers are;

J P l 1 - 2 J u m p e r e d J P 4 7 - 8 J u m p e r e d
JP2 3-4 Not Jumpered JP5 9-10 Not Jumpered
JP3 5-6 Not Jumpered JP6 11-12 Jumpered

E x p a n s i o n O p t i o n s ;

512KB RAM can be added to the 1000 RLX computer, increasing the total memory to
1MB. The memory is upgraded using four 256Kb X 4 ZIP memories (44C256BZ-8,
or equivalent, catalog # 25-1083) at locations U2, U4, U5, and U9 on the main
logic board. The 1000 RLX/HD comes with the 512KB of expansion RAM already
i n s t a l l e d .

Either a low power IDE XT hard drive can be added using the onboard XT IDE
port or a second 3.5" floppy drive can be added. Due to poirer supply
limitations both devices cannot be installed in the 1000 RLX/B at the same
time. The floppy drive interface can support either 720KB 3.5" or 1.44MB 3.5"
floppy drives. The hard drive must be a 25-1047, 20MB hard drive or a
25-1048, 40MB hard disk drive as these drives are low power consuming hard
d r i v e s .

A single XT compatible expansion slot is provided. The slot can support
boards up to 10° in length. Many different types of boards may be installed
to provide a variety of expansion capabilities.

Expansion ports for adding joysticks and a PS/2 mouse are provided. There arealso ports for adding either headphones or amplified speakers and a microphone
to enhance the sound capabilities of the 1000 RLX.

P r o p r i e t a r y I n f o r m a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* *
* T A N D Y 1 0 0 0 R L X / H D *
* *
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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I n t r o d u c t i o n :

The Tandy 1000RLX is an 80286 based XT-compatible computer system. The Tandy
1000RLX includes an IDE hard drive port, 1.A4MB diskette drive, 512KB RAM,
built in serial, parallel, joystick, keyboard, and a PS/2 compatible mouse
port. The 1000RLX also has MS-DOS Version 03.30.23 and the Deskmate Desktop
Version 03.04.02 in ROM. The 1000RLX uses a VGA video port that is software
compatible with CGA, EGA, VGA, and Hercules Monochrome. In the standard
configuration, the 1000RLX comes with:

* 1 0 / 5 M h z 8 0 L 2 8 6 - 1 0 m i c r o p r o c e s s o r .
* 5 1 2 K B R A M o n m a i n b o a r d ( 8 0 n S ) .
* Expansion for an additional 512KB RAM (80nS).
* 1 0 1 k e y P S / 2 s t y l e k e y b o a r d .
* P S / 2 c o m p a t i b l e m o u s e p o r t .
* B u i l t i n V G A c o m p a t i b l e v i d e o p o r t .
* 2 5 6 K B o f v i d e o m e m o r y .
* O n b o a r d X T I D E h a r d d r i v e p o r t .
* O n b o a r d F D C t h a t c a n s u p p o r t t w o fl o p p y d r i v e s

(1 .44MB o r 720 K) .
* 1 . 4 4 M B i n t e r n a l 3 . 5 " fl o p p y d r i v e .
* O n e D B - 2 5 p a r a l l e l p o r t .
* O n e D B - 9 R S - 2 3 2 s e r i a l p o r t .
* T w o j o y s t i c k p o r t s .
* O n b o a r d r e a l t i m e c l o c k c h i p .
* A 1 0 " X T c o m p a t i b l e e x p a n s i o n s l o t .
* M S - D O S a n d D e s k m a t e D e s k t o p i n R O M .
* E n h a n c e d s p e e c h a n d s o u n d s u p p o r t .

N o t e s :

There is a SETUPRLX file on the Tandy 1000RL DOS diskette. This program must
be run when performing floppy drive upgrades as well as changing other options
of the computer. Also, running SETUPRLX/A will give you additional setup
screens which control options such as video memory size, control of certain
chip selects, network options, etc.. Using the /A option with this program
s h o u l d b e e x e c u t e d w i t h g r e a t c a r e I

Tandy 1000RLX Main Logic Board 25-1452 (figure 273):

E10-E11 * Dual map video BIOS at F0000-F7FFF and C0000-C7FFF
E 11 - E 1 2 D u a l m a p p i n g o f v i d e o B I O S d i s a b l e d

E 7 - E 8 D i s a b l e o n b o a r d V G A p o r t
E 8 - E 9 * E n a b l e o n b o a r d V G A p o r t

E 2 - E 3 V i d e o I R Q 3 e n a b l e d ( J u m p e r e d )
* Video IRQ3 disabled (Not jumpered)

E 4 - E 5 * F D C p r i m a r y a d d r e s s
E 5 - E 6 F D C s e c o n d a r y a d d r e s s

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000RLX SSJ Board (figure 273);

E 7 - E 8 C o n n e c t s a l i n e l e v e l a u d i o i n p u t d e v i c e s u c h a s a s t e r e o t o
A U D I O I N

E6-E7* Connects a microphone input to AUDIOIN

N o t e : t h e d e n o t e s d e f a u l t s e t t i n g s .

Teac 235HF-106U 1.44MB 3.5" Drive Logic Board (figure 275):

The floppy drive is a Teac FD-235HF-106U 1.44MB 3.5" drive. There are
two sets of jumper blocks located at the rear of the floppy drive. The
following is a list of the jumpers and their functions:

FG: Frame ground. This jumper is permanently installed.
D 0 ; D r i v e s e l e c t z e r o , ( d e f a u l t )
D l : D r i v e s e l e c t o n e .
HHI; Logic HI sets the drive in high density mode (not used).
LHI; Logic LOW sets the drive in high density mode (not used).
OP; H igh dens i t y sw i t ch enab led ( j umpered) .
HHO: High densi ty output on high (not used).

D2: Dr ive se lec t two. Jumper be tween D2 and center p in .
D3: Drive select three. Jumper between D3 and center pin.

Seagate ST-351A/X 40MB IDE Hard Drive 25-1048 (figure 293);

The Tandy 1000RLX/HD uses a 40MB IDE hard drive. This hard drive is a low
power Seagate ST-351A/X. A jumper block on the hard drive is labeled J2 and
the jumpers are numbered 1 to 18. Jumper pin 1 is located toward the center
of the drive. For more information on the function of these jumpers refer to
Technical Bulletin HD:61 or see the Hard Drive Chapter. The default settings
f o r t h e s e j u m p e r s a r e :

JPl 1-2 Not Jumpered JP6 11-12 Not Jumpered
J P 2 3 - 4 J u m p e r e d J P 7 1 3 - 1 4 N o t J u m p e r e d
JP3 5-6 Not Jumpered JP8 15-16 Not Jumpered
JP4 7-8 Not Jumpered JP9 17-18 Jumpered
JP5 9-10 Jumpered

P r o p r i e t a r y I n f o r m a t i o n
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E x p t m s i o n O p t i o n s :

The 1000RLX is equipped with 512KB RAM soldered onto the main logic board. An
additional 512KB RAM can be added to the main logic board using four 256Kb X 4
ZIP memories (KM44C256AZ-8, cat, # 25-1083) at locations U23, U24, U25, and
U 2 6 .

Note; The 1000RLX/HD comes equipped with the expansion RAM on the main logic
b o a r d .

Either a low power IDE XT hard drive can be added using the onboard XT IDE
port or a second 3.5" floppy drive can be added. Due to power supply
l imitat ions both devices cannot be instal led in the 1000RLX at the same t ime.
The floppy drive interface can support either 720KB 3.5" or 1.44MB 3.5" floppy
drives. The hard drive must be a 25-1047, 20MB hard drive or a 25-1048, 40MB
hard disk drive as these drives are low power consuming.

A single XT compatible expansion slot is provided. The slot can support
boards up to 9.5" in length which allows for a variety of expansion
c a p a b i l i t i e s .

Expansion ports for adding joysticks and a PS/2 mouse are provided. There are
also ports for adding either headphones or amplified speakers and a microphone
to enhance the sound capabilities of the 1000RLX.

P r o p r i e t a r y I n f o r m a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

T A N D Y 1 0 0 0 R S X

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Tandy 1000RSX/1000RSXHD 25-1455/25-1454 (Figure 362):

The 1000RSX (Catalog# 25-1455) and 1000RSX/HD (Catalog# 25-1454) are low
profile computers containing a 25MHz 80386SX microprocessor. The standard
c o n fi g u r a t i o n c o n s i s t s o f :

* 2 5 M H z 8 0 3 8 6 S X m i c r o p r o c e s s o r
* Socket for opt iona l 80387SX-25 coprocessor
* B I O S R O M v e r s i o n 1 . 1 0 . 0 0
* Two AT-style, 16-bit ISA interface card slots
* One 1.44MB 3.5" floppy dr ive
* 1MB of system RAM on the main logic board, upgradable to

e i t h e r 3 M B o r 9 M B o n t h e m a i n l o g i c b o a r d
* O n - b o a r d fl o p p y d r i v e c o n t r o l l e r
* O n - b o a r d A T I D E h a r d d r i v e i n t e r f a c e

(A) * One Quantum 52MB AT IDE hard disk drive or
Conne r 60MB AT IDE ha rd d i sk d r i ve

* O n e o n - b o a r d V G A p o r t
* 256KB of video RAM expandable to 512KB on the main

l o g i c b o a r d .
* O n e o n - b o a r d s e r i a l p o r t
* O n e o n - b o a r d u n i / b i - d i r e c t i o n a l p a r a l l e l p o r t
* O n e o n - b o a r d P S / 2 - s t y l e m o u s e p o r t
* O n e P S / 2 - s t y l e m o u s e
* Enhanced PS/2-sty le 101-key keyboard
* 2 5 w a t t p o w e r s u p p l y
* M i c r o p h o n e j a c k
* Aud io j ack w i t h vo l ume con t ro l

(A) This feature comes standard in the 25-1454 1000RSX/HD only.
Either a Quantum or a Conner will be installed.

M a i n L o g i c B o a r d :

The main logic board contains all of the components necessary for operation of
the 1000RSX. The CPU, HT18, RAM, ROM, floppy drive interface, IDE AT hard
drive interface, serial and parallel interface circuitry, sound circuitry,
PS/2 compatible keyboard and mouse interfaces, and VGA interface are all
l o c a t e d o n t h i s b o a r d .

J u m p e r s :

There are two sets of jumpers on the main logic board:

* E l - E2 = On Board VGA Enab led E7 - E8 = L ine Inpu t
E2 - E3 = On Board VGA Disabled * E8 - E9 = Mic Input

* = I n d i c a t e s f a c t o r y d e f a u l t s e t t i n g .

P r o p r i e t a r y I n f o r m a t i o n
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M e m o r y :

The memory can be upgraded to either 3MB or 9MB by adding two 1MB or two 4MB
70ns or faster SIMMs. The SIMMs are added to the main logic board at
locat ions J10 and J l l . Note: 256KB SIMMs are not supported in th is machine.

The video memory can be upgraded from 256KB to 512KB by adding a 25-1082A
memory kit. The 25-1082A memory kit consists of two 256Kb x 4 70ns memory
chips to be installed at locations U15 and U17. You MUST use the "A" version
of the 25-1082 memory kit, the non-A version of the kit will not work.

F l o p p y D r i v e ( fi g u r e l A l ) :

The 1000RSX comes equipped with a 3.5" 1.44MB floppy drive. A Sony
MFD-17W-00 is ins ta l led as s tandard . On ly one in te rna l floppy d r ive i s
s u p p o r t e d .

The Sony MFD-17W-00 1.44MB 3.5" drive is capable of handling both 1.44MB and
720KB 3 .5" d iske t tes . The dr ive i s in te rna l l y te rmina ted , and has on ly one
switch, S101, used for drive selection. DS0, the rearmost position of the
switch, is used for the first dr ive. Test points for this drive are l isted
b e l o w :

D i f f e r e n t i a l r e a d a m p s :
D i r e c t i o n ;

S t e p :
T r a c k 0 :
I n d e x :
R e a d D a t a ( R a w D a t a ) :
G r o u n d :
W r i t e P r o t e c t :
M o t o r O n :

R FA , R F B
CN101 , p in 18
CN101, pin 20
CN104 , p in 26
CN101 , p in 8
CN101, pin 30

H a r d D r i v e :

The Tandy 1000RSX/HD comes with either a 52MB IDE Quantum LPS52 hard drive
(figure 294) or a 60MB IDE Conner CP-30064 hard disk drive (figure 361).

The Quantum is a 52MB AT IDE low power LPS52. A jumper block on the hard
drive is labeled JPl. The factory drive type used is Type 31, which equals
49MB. The drive has 751 cylinders, 8 heads, and 17 sectors per track. The
d e f a u l t s e t t i n g s f o r t h e s e j u m p e r s a r e :

D S J u m p e r e d = T h i s i s t h e m a s t e r d r i v e .
SP Not Jumpered = No ProDrive P40AT or P80AT is on the bus.
DM Not Jumpered = Disables the seek mode.

( c o n t i n u e d o n n e x t p a g e )

P r o p r i e t a r y I n f o r m a t i o n
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The Conner is a 60MB AT IDE low power CP30064. There are three jumper
positions on the hard drive. The default settings for these jumpers are;

C / D J u m p e r e d = D r i v e a d d r e s s i s d r i v e C .
DSP Not Jumpered = Only a s ingle dr ive is present.
E l N o t J u m p e r e d = N o t u s e d

DO NOT USE THE "AUTO" SELECTION WHEN SETTING THE DRIVE TYPE FOR THE CP3006A
DRIVE. YOU MUST USE THE "NON-STANDARD" DRIVE TYPE USING THE FOLLOWING
S E T T I N G S :

H e a d s = 4

C y l i n d e r s = 7 6 2
S e c t o r s = 3 9

Precomp = 0
H e a d L a n d i n g Z o n e = 7 6 2

S e r v i c e N o t e s :

The Tandy 1000RSX will support only one internal floppy drive.

The 1000RSX and 1000RSX/HD will support one internal low power consuming IDE
hard drive. The 1000RSX/HD comes with a 52MB Quantum or 60MB Conner hard
d r i v e a l r e a d y i n s t a l l e d .

Two AT compatible expansion slots are provided. One slot can support boards
up to 9.5" in length. The other slot is only capable of half length cards.
Many different types of boards may be installed to provide a variety of
e x p a n s i o n c a p a b i l i t i e s .

The -5VDC regulator for the two expansion card slots is located on the main
log ic board .

The SETUPRSX.COM utility is located both in ROM and on the utilities
diskette. To run SETUPRSX.COM from ROM, you must reboot the computer. When
the computer reboots press the <F2> key and the setup screen will appear.

To clear the CMOS RAM, turn the computer off, remove the lithium battery at
location J9 and short U5 (DS1285) Pin 24 to ground.

The version of DeskMate that is supplied is the stand alone version that must
be run from floppy or hard disk drive, DeskMate does not come in ROM.

P r o p r i e t a r y I n f o r m a t i o n
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Tandy 1000SL 25-1401

I n t r o d u c t i o n :

The 1000SL comes s tanda rd w i t h :

* 8086 dual-speed processor running at 8MHz or 4MHz
* 8087 coprocessor socket
* 384KB of base "system" RAM expandable to 640KB on the main logic

b o a r d
* Five IBM PC/XT 8 bit 10" ISA standard interface slots
* One 360KB 5.25" TEAC FD-55BR-521-U floppy disk drive
* One 9 pin RGB color monitor connector
* One 101 key enhanced keyboard
* One 9 p in RS-232-C ser ia l por t
* One 34 pin card edge connector parallel printer port
* T w o b u i l t i n j o y s t i c k p o r t s
* Three voice sound circuit and built in speaker with volume control,

microphone jack, and earphone jack
* 67 Wat t swi tch ing power supply
* D e s k M a t e i n R O M
* M S - D O S i n R O M
* M S - D O S 3 . 3 0 o p e r a t i n g s y s t e m

N o t e s :

M E M O R Y C O N F I G U R AT I O N S ;

Base RAM is 384KB using twelve 64Kb x 4 150nS DRAM ICs, capable of being
upgraded to either 512KB or 640KB.

The main logic board is expandable to 512KB by adding four 64Kb x 4 150nS (or
faster) DRAM ICs into sockets U28, U32, U35, and U37.

The main logic board is expandable to 640KB by adding eight 64Kb x 4 150nS (or
faster) DRAM ICs into sockets U28, U32, U35, U37, U24, U20, U16, and Ull.
There are no jumpers to change when upgrading the RAM.

The Tandy 1000SL supports an 8087 coprocessor in socket location U21.
There is a SETUPSL file on the Tandy 1000SL DOS diskette and on the 1000SL̂
diagnostics diskette. This program must be run when changing the computer's
configuration, such as performing floppy drive upgrades. Also, running
SETUPSL with the "/A" option will give you additional setup screens which
control options such as video memory size, control of certain chip selects,
network options, etc. Use of the "/A" option with this program should be
e x e c u t e d w i t h g r e a t c a r e I

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000SL Main Logic board 25-1401 (figure 203):

E2 - E3 connects IRQ5 to the bus (defau l t )
E 3 - E 4 c o n n e c t s I R Q 5 t o V S Y N C

E 5 - E 6 c o n n e c t s S L C T I N * t o t h e p r i n t e r p o r t
E 6 - E 7 d i s c o n n e c t s S L C T I N * f r o m t h e p r i n t e r p o r t ( d e f a u l t )

( t i e s i t h i g h t o + 5 V )

S a t e l l i t e S o u n d B o a r d
E l - E2 connec ts l i ne inpu t to AUDIOIN
E2 - E3 connects microphone input to AUDIOIN (default)

Teac FD-55BR121 5.25" 360KB Floppy Drive (figure 211):

D x D r i v e S e l e c t , x ° 0 - 3 ( D 0 = D r i v e A , D 1 = D r i v e B )
NOTE: Figure 211 shows D0 selected.
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e ,
F G J u m p e d F r a m e G r o u n d
l U J u m p e d I n U s e
Al l o ther jumpers should be off .

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000SL/2 25-1A02

I n t r o d u c t i o n :

T h e 1 0 0 0 S L / 2 c o m e s s t a n d a r d w i t h :

* 8086 dual-speed processor running at 8MHz or AMHz
* 8087 coprocessor socket
* 512KB of base "system" RAM expandable to 640KB on the main logic

b o a r d
* F ive IBM PC/XT 8 b i t 10" ISA standard in ter face s lo ts
* One 720KB 3.5" Sony MP-FllW-73 floppy disk drive
* One 9 pin RGB color monitor connector
* One 101 key enhanced keyboard
* One 9 p in RS-232-C ser ia l por t
* One 34 pin card edge connector parallel printer port
* Tw o b u i l t i n j o y s t i c k p o r t s
* Three voice sound circuit and built in speaker with volume control,

microphone jack, and earphone jack
* 67 Watt swi tching power supply
* D e s k M a t e i n R O M
* M S - D O S i n R O M
* M S - D O S 3 . 3 0 o p e r a t i n g s y s t e m

N o t e s :

M e m o r y C o n fi g u r a t i o n s :

Base RAM is 512KB using twelve 64Kb x 4 150ns DRAM ICs, capable of being
upgraded to 640KB.

The main logic board is expandable to 640KB by adding four 64Kb x 4 150ns (or
faster) DRAM ICs into sockets Ull, U16, U20, and U24. There are no jumpers to
change when upgrading the RAM.

The Tandy 1000SL/2 supports an 8087 coprocessor is socket location U21.

There is a SETUPSL2 file on the Tandy 1000SL/2 DOS diskette. This program
must be run when changing the computer's configuration, such as floppy drive
upgrades. Also, running SETUPSL2 with the "/A" option will give you
additional setup screens which control options such as video memory size,
control of certain chip selects, network options, etc.. Use of the /A option
with this program should be executed with great caret

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation
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Tandy 1000SL/2 Main Logic board Revision C 25-1402 (figure 223):

E2 - E3 jumped connects IRQ5 to the Expansion Bus (default)
E3 - E4 jumped connects VSYNC to IRQ5

E 5 - E 6 c o n n e c t s S L C T I N * t o t h e p r i n t e r p o r t
E6 - E7 disconnects SLCTIN* f rom the pr inter port (defaul t )

( t i e s i t h i g h t o + 5 V )

Tandy 1000SL/2 Audio Interface board (refer to the Satellite Sound Board
diagram in figure 203) :

El - E2 jumped connects a line audio input such as a stereo to AUDIOIN
E2 - E3 jumped connects a microphone input to AUDIOIN (default)

Tandy 1000SL/2 Main Logic Board Revision D 25-1402 (figure 224);

The Revision D Main Logic Board has the same jumpers as listed above as well
as an additional jumper block labeled E901-E902-E903. Refer to Technical
Bulletin 1000:49 for further details concerning this jumper setting.

E902-E903 For the following SHARP ROM set only - SU4 ROM SU3 ROM
8 0 7 9 0 4 7 8 0 7 9 0 4 8
L H 5 3 2 1 R 7 L H 5 3 2 1 R 8

E901 -E902 A l l o t he r ROM se t s , SHARP o r H ITACHI

TEAC FD235F-105a 3.5" 720KB Drive Logic Board (figure 215):

D 0 D r i v e s e l e c t 0 .
D 1 D r i v e s e l e c t 1 .

Left pins of RY and DC should be jumped (Connects Ready input to pin 34 of
ribbon cable signal. All other jumpers should be off. Power is derived from
ribbon cable (no separate power connector). Termination is internal to the
d r i v e .

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000SX 25-1051

I n t r o d u c t i o n :

T h e 1 0 0 0 S X c o m e s s t a n d a r d w i t h :

8088 dual-speed processor running at 7.16MHz or 4.77MHz
8087 coprocessor socket (U33)
384KB of base "system" RAM expandable to 640KB on the main logic
b o a r d
Five IBM PC/XT 8 bi t 10" ISA standard interface slots
Two 360KB 5.25" TEAC FD-55BV-75 floppy disk drives
One 9 pin RGB video port for an RGB monitor
One RCA composite output jack for video
One RCA composite output jack for audio
One 90 key keyboard
One 34 pin card edge connector parallel printer port
T w o b u i l t i n j o y s t i c k p o r t s
Three voice sound circuit and built in speaker with volume control
O n e 9 p i n l i g h t p e n p o r t
67 Watt switching power supply
M S - D O S 3 . 2 o p e r a t i n g s y s t e m

N o t e s :

O rgan i za t i on
2 5 6 K b X 1

6 4 K b X 4

Access Time (RAMs with faster access times can be used)
1 5 0 n s e c
1 5 0 n s e c

MEMORY CONFIGURATIONS:

Base RAM is 384KB using eight 256Kb x 1 150nS DRAM ICs in locations U1 to U4
and U9 to U12 and four 64Kb x 4 150ns DRAM ICs in locations U24, U31, U34, and
U 3 5 .

The main logic board is expandable to 640KB by adding eight 256Kb x 1 150nS
DRAM ICs. into sockets U5 to U8 and U13 to U16 and removing the jumper from
p o s i t i o n E 1 - E 2 .

The Tandy 1000SX supports an 8087 coprocessor in socket location U33.

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000SX Main Logic Board (figure 121):
E 1 - E 2 S e l e c t s 3 8 4 K B R A M ( d e f a u l t )

(Remove E1-E2 when upgrading to 640KB)
E3-E4 Indicates NO coprocessor is insta l led (defaul t )

( R e m o v e E 3 - E 4 w h e n i n s t a l l i n g a c o p r o c e s s o r )
E 5 - E 6 c o n n e c t s S E L * t o t h e p r i n t e r p o r t

(Removed disconnects SEL* from the printer port) (default)
( t i e s i t h i g h t o + 5 V )

S w i t c h S 2 :
P o s i t i o n 1 : O f f S e l e c t s C o m p o s i t e M o n o c h r o m e M o n i t o r

O n S e l e c t s C o l o r R G B M o n i t o r
P o s i t i o n 2 ; O f f D i s a b l e s o n b o a r d I n t e r r u p t 5 ( S e e n o t e 1 )

O n E n a b l e s o n b o a r d I n t e r r u p t 5 ( d e f a u l t )
P o s i t i o n 3 ; O f f D i s a b l e s o n b o a r d I n t e r r u p t 6

O n E n a b l e s o n b o a r d I n t e r r u p t 6 ( d e f a u l t )
P o s i t i o n 4 : O f f D i s a b l e s o n b o a r d I n t e r r u p t 7

O n E n a b l e s o n b o a r d I n t e r r u p t 7 ( d e f a u l t )

N o t e :

1. IRQ5 is used by some Hard Drive Control lers

TEAC FD-55BV Floppy Drive Logic Board (figure 107):
D S x D r i v e S e l e c t ( D S 0 = D r i v e A , D S l = D r i v e B )

Te r m i n a t i o n ( R A l ) w i l l b e o n a l l d r i v e s .

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000TL 25-1601

I n t r o d u c t i o n :

The 1000TL comes s tanda rd w i t h :

* 80286 dual-speed processor running at 8MHz or 4MHz
* 80287 coprocessor socket
* 640KB of base "system" RAM expandable to 768KB on the main logic

b o a r d
* Five IBM PC/XT 8 bit 10" ISA standard interface slots
* One 720KB 3.5" MP-F11W-70D floppy disk drive
* One 9 pin RGB color monitor connector
* One 101 key enhanced keyboard
* One 9 p in RS-232-C ser ia l por t
* One 34 pin card edge connector parallel printer port
* T w o b u i l t i n j o y s t i c k p o r t s
* Three voice sound circuit and built in speaker with volume control,

microphone jack, and earphone jack
* 67 Wat t swi tch ing power supply
* D e s k m a t e i n R O M
* M S - D O S i n R O M
* MS-DOS 3.30 operating system
* B u i l t i n d a t e / t i m e c l o c k

N o t e s :

M E M O R Y C O N F I G U R AT I O N S :

Base RAM is 640KB using sixteen 256Kb x 1 150nS DRAM ICs and four 64Kb x 4
1 5 0 n s D R A M I C s .

The main logic board is expandable to 768KB by adding a 25-1078 memory kit
which consists of four 64Kb x 4 150nS (or faster) DRAM ICs into sockets U36,
U37, U38. and U39.

An 80287 coprocessor is supported in this computer (inserted into socket U60).

There is a SETUPTL file on the Tandy 1000TL DOS diskette. This program must
be run when changing the computer's configuration, such as performing floppy
drive upgrades. Also, running SETUPTL with the "/A" option will give^you
additional setup screens which control options such as video memory size,
control of certain chip selects, network options, etc.. Use of the "/A"
option with this program should be executed with great care I

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000 TL Main Logic Board 25-1601 (figure 204):

El - E2 connects IRQ5 to VSYNC
E2 - E3 connects IRQ5 to expansion bus (default)

E 4 - E 5 o n c o n n e c t s S L C T I N * t o t h e p r i n t e r p o r t
o f f d isconnec ts SLCTIN* f rom the p r in te r por t (de fau l t )
( t i e s i t h i g h t o + 5 V )

E6 - E7 connects microphone input to AUDIOIN (default)
E 7 - E 8 c o n n e c t s l i n e i n p u t t o A U D I O I N

Sony MP-FllW Series 720KB Drive Logic Board (figure 144):

D S 0 D r i v e A S l i d e s w i t c h a l l t h e w a y t o t h e r e a r o f t h e d r i v e .
D S l D r i v e B S l i d e s w i t c h s e c o n d n o t c h f r o m t h e r e a r o f t h e d r i v e .

Power is derived from ribbon cable (no separate power connector).
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

P r o p r i e t a r y I n f o r m a t i o n
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Tandj 1000TL/2 25-1602

I n t r o d u c t i o n :

T h e 1 0 0 0 T L / 2 c o m e s s t a n d a r d w i t h :

* 80286 dual-speed processor running at 8MHz or AMHz
* 80287 coprocessor socket
* 6A0KB of base "system" RAM expandable to 768KB on the main logic

b o a r d
* Four IBM PC/XT 8 b i t 10" ISA standard in ter face s lo ts
* O n e I D E h a r d d i s k d r i v e i n t e r f a c e p o r t
* One 720KB 3.5" MP-F11W-70D floppy disk drive
* One 9 pin RGB color monitor connector
* One 101 key enhanced keyboard
* One 9 p in RS-232-C ser ia l por t
* One 34 pin card edge connector parallel printer port
* Tw o b u i l t i n j o y s t i c k p o r t s
* Three voice sound circuit and built in speaker with volume control,

microphone jack, and earphone jack
* 67 Wat t swi tch ing power supply
* D e s k M a t e i n R O M
* M S - D O S i n R O M
* MS-DOS 3.30.22 operating system

N o t e s :

M e m o r y C o n fi g u r a t i o n s : '

Base RAM is 640KB using four 256Kb x 4 150nS DRAM ICs and four 64Kb x 4 150nS
D R A M I C S .

The main logic board is expandable to 768KB by adding a 25-1078 memory kit
which consists of four 64Kb x 4 150nS (or faster) DRAM ICs into sockets U55,
U56, U57, and U58.

An 80287 coprocessor is supported in this computer (inserted into socket U43).

There is a SETUPTL2 file on the Tandy 1000TL/2 DOS diskette. This program
must be run when changing the computer's configuration, such as performing
floppy drive upgrades. Also, running SETUPTL2 with the "/A" option will give
you additional setup screens which control options such as video memory size,
control of certain chip selects, network options, etc.. Use of the /A option
with this program should be executed with great care!

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000TL/2 Main Logic Board 25-1602 (figure 225) :

E6 - E7 open connects IRQ5 to the Expansion Bus
E6 - E7 jumped connects VSYNC to IRQ5 (default)

E7 - E8 jumped connects IDE IRQ to IRQ5

EB - E9 jumped connects IDE IRQ to IRQ2 (default)
EB - E9 open connects IRQ2 to the Expansion Bus

Tandy 1000TL /2 Aud io I n te r f ace boa rd ( figu re 225 ) :

Ell - E12 jumped when a line audio input is connected to the microphone jack.
E12 - E13 jumped when a microphone input is connected to the microphone jack

( d e f a u l t )

Sony MP-F11W-70D 720KB Drive Logic Board (figure 144);

D S 0 D r i v e A S l i d e s w i t c h a l l t h e w a y t o t h e r e a r o f t h e d r i v e .
D S l D r i v e B S l i d e s w i t c h s e c o n d n o t c h f r o m t h e r e a r o f t h e d r i v e .

P o w e r i s d e r i v e d f r o m r i b b o n c a b l e ( n o s e p a r a t e p o w e r c o n n e c t o r ) .
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

P r o p r i e t a r y I n f o r m a t i o n
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I n t r o d u c t i o n :

The Tandy 1000TL/3 utilizes the 80L286 microprocessor operating at a clock
speed of 10Mhz. Other features include 640KB of RAM upgradable to 768KB, one
720KB floppy disk drive with support for 1.2MB and 1.44MB floppy drives,
MS-DOS and Deskmate® Desktop in ROM, speech and sound capabilities, Tandy
graphics adapter and Hercules compatible video, 2 joystick ports, a PS/2 style
mouse port, 9 pin serial port, DB-25 PC compatible parallel printer port and
101 key keyboard. The standard Tandy 1000TL/3 comes equipped with:

* 1 0 M h z 8 0 L 2 8 6
* 640KB RAM consisting of four 256Kb x 4 bit, 100ns chips (512KB) and

four 64Kb x 4 bit 100 nS chips (128KB video RAM)
* RAM expansion sockets (U4 - U7) to increase RAM size to 768KB

by adding four 64Kb x 4 bit. 100ns RAM chips
* MS-DOS version 3.30.23 and Deskmate® version 3.05.00
* Four XT-style expansion slots allowing up to 10" long cards

t o b e i n s t a l l e d
* O n e R S - 2 3 2 C s e r i a l p o r t
* O n e p a r a l l e l p r i n t e r p o r t
* Speech and sound support with a microphone input and external sound

output on a separate sound satellite board
* CGA/TGA/MGA/Hercules compatible RGB video port
* D u a l j o y s t i c k c o n t r o l l e r
* On board floppy disk controller that can support three floppy

drives. Diskette media supported includes 360KB, 720KB, 1.2MB and
1 . 4 4 M B d e n s i t i e s _

* One 3.5" 720KB floppy d isk dr ive
* Enhanced 101-key, PS/2 style keyboard
* PS/2 compatible mouse port
* R e a l t i m e c l o c k w i t h b a t t e r y
* I D E i n t e r f a c e
* Socket (U9) for 80287, 8 MHz math coprocessor

There is a SETUPTL3 file on the Tandy 1000TL/3 DOS diskette. This program
must be run when performing floppy drive upgrades and altering certain system
parameters. Also, running SETUPTL3/A will give you additional setup screens
which control options such as video memory size, control of certain chip
selects, network options, etc.. Using the /A option with this program should
b e e x e c u t e d w i t h g r e a t c a r e I

One option in setup allows changing the video mode between monochrome and
color. This can also be accomplished by depressing the key sequence given
below. Each word within the <> refers to a single key, not to the letters of
the keys themselves. Executing this key sequence will cause the computer to
r e b o o t I

< C T R L > < A LT > < S H I F T > < V >

P r o p r i e t a r y I n f o r m a t i o n
Tandy® Corporation — TANDY 1000TL/3.2 -



T E C H N I C I A N S E R I E S NOTES AND JUMPERS
T A N D Y C O M P U T E R P R O D U C T S -

Tandy 1000TL/3 Main Logic Board 25-1603 (figure 271):

ROM Size Select Jumper El - E2* installed 4MB ROM enabled
E 3 - E 4 * i n s t a l l e d

D i s k e t t e D r i v e
C o n t r o l l e r A d d r e s s
S e l e c t

D i s k e t t e D r i v e
C o n n e c t o r E n a b l e

- E 7 * i n s t a l l e d

E 1 0 i n s t a l l e d
E l l * i n s t a l l e d

P r i m a r y a d d r e s s
(03F0h - 03F7h)
S e c o n d a r y a d d r e s s
( 0 3 7 0 h - 0 3 7 7 h )

D i s a b l e d
E n a b l e d

I n t e r r u p t
J u m p e r s

E 1 7 i n s t a l l e d
E 1 8 * i n s t a l l e d
E 1 9 i n s t a l l e d

HDIRQ=IRQ2
H D I R Q - I R Q 5
VSYNC=IRQ5

Tandy 1000TL/3 Sate l l i te Board (figure 271) :

M i c r o p h o n e / L i n e
A u d i o I n p u t J u m p e r

Earphone/Line

E l - E 2 i n s t a l l e d

E 2 - E 3 * i n s t a l l e d

E 4 - E 5 i n s t a l l e d

E 5 - E 6 * i n s t a l l e d

L i n e l e v e l a u d i o i n p u t
e n a b l e d

Microphone enabled

L i n e l e v e l a u d i o
output enabled
Earphone enabled

Sony MP-F11W-72D 720KB Drive Logic Board (figure 144):
D S 0 D r i v e A S l i d e s w i t c h a l l t h e w a y t o t h e r e a r o f t h e d r i v e .
D S l D r i v e B S l i d e s w i t c h s e c o n d n o t c h f r o m t h e r e a r o f t h e d r i v e .
Power is derived from r ibbon cable (no separate power connector).
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

Upgrade Options

The RAM on the main logic board may be upgraded by adding a 128KB Memory Kit
( 2 5 - 1 0 7 8 ) t o t h e f o u r e m p t y s o c k e t s U 4 - U 7 .

An 80287 math coprocessor rated at 8 MHz (90-2191) can be installed in the
empty socket U9. Also, there is an 80287XL math coprocessor (catalog number
900-2585) which works in all Tandy 286-based desktop computers.

A total of three floppy disk drives are supported in the Tandy 1000TL/3. A
720KB, 3.5" floppy disk drive comes standard with the computer. There is one
3.5" drive bay and one 5.25" drive bay that can be used for expansion.

( c o n t i n u e d o n n e x t p a g e )

P r o p r i e t a r y I n f o r m a t i o n
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The 5.25" expansion bay can accept a 5.25" floppy disk drive (25-1063) or
using the 3,5" to 5.25" Disk Drive Adapter (25-1076), a 3.5" floppy disk drive
( 2 5 - 1 0 7 5 ) c a n b e i n s t a l l e d .

The 3.5" drive bay can accept a 3.5" floppy disk drive (25-1075) or 3.5" Smart
drive (25-1045 or 25-1046). I t is possible to instal l floppy drives into al l
the existing drive bays, giving a total of three floppy disk drives installed
in the system. In this circumstance, a Smart drive can still be installed
using a Smart Drive Mounting Bracket available from National Parts.

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y 1 0 0 0 T X *
*

*
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Tandy lf900TX 25-1600

I n t r o d u c t i o n ;

T h e 1 0 0 0 T X c o m e s s t a n d a r d w i t h :

80286 dual-speed processor running at 8MHz or 4MHz
640KB of base "system" RAM expandable to 768KB on the main logic
b o a r d

Five IBM PC/XT 8 bi t 10" ISA standard interface slots
One 720KB 3.5" Sony MP-F63W-70D floppy disk drive
One 9 pin RGB color monitor connector
One RCA composite output jack for video
One RCA l ine level output jack for audio
One 90 key keyboard
One 34 pin card edge connector parallel printer port
Tw o b u i l t i n j o y s t i c k p o r t s
Three vo ice sound c i r cu i t w i th bu i l t i n speaker, vo lume con t ro l ,
a n d e a r p h o n e j a c k
O n e 9 p i n s e r i a l p o r t
67 Watt switching power supply
M S - D O S 3 . 2 o p e r a t i n g s y s t e m

M o t e s :

An 80287 coprocessor is supported in this computer (U15).

There is no setup program for the 1000TX.

RAM Specification: (RAMs with faster access times can be used)

Organ i za t i on
2 5 6 K b X 1

6 4 K b X 4

A c c e s s T i m e

1 5 0 n S
l S 0 n S

The Tandy 1000TX comes standard with 512KB main memory (sixteen 256Kb x 1
150nS or faster DRAMs) and 128KB video memory (four 64Kb x 4 150nS DRAMs). In
this configuration the computer will display 640KB memory at bootup. The
1000TX may be upgraded to 640KB main memory, by adding four 64Kb x 4 150ns
DRAM ICS at U54-U57 and removing the E9-E10 jumper. In this configuration the
computer will display 768KB at bootup.

P r o p r i e t a r y I n f o r m a t i o n
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Tandy 1000TX Main Logic Board 25-1600 (figure 136):

E 1 - E 2 o n e n a b l e s s e r i a l p o r t ( d e f a u l t )
o f f d i s a b l e s s e r i a l p o r t

E 3 - E 4 o n s e l e c t s C o m 1 ( d e f a u l t )
o f f s e l e c t s C o m 2

E 9 - E 1 0 o n s e l e c t s 6 4 0 K B M a i n m e m o r y ( d e f a u l t )
o f f s e l e c t s 7 6 8 K B M a i n m e m o r y

E 11 - E 1 2 o f f d i s c o n n e c t s S L C T I N * f r o m t h e p r i n t e r p o r t ( d e f a u l t )
( t i e s i t h i g h t o + 5 V )

o n c o n n e c t s S L C T I N * t o t h e p r i n t e r p o r t

S w i t c h S 2 ;

Pos i t i on 1 o f f se lec ts Compos i te Monochrome Mon i to r
o n s e l e c t s C o l o r R G B M o n i t o r ( d e f a u l t )

P o s i t i o n 2 o f f d i s a b l e s o n b o a r d I n t e r r u p t 5
o n e n a b l e s o n b o a r d I n t e r r u p t 5 ( d e f a u l t )

P o s i t i o n 3 o f f d i s a b l e s o n b o a r d I n t e r r u p t 6
o n e n a b l e s o n b o a r d I n t e r r u p t 6 ( d e f a u l t )

P o s i t i o n 4 o f f d i s a b l e s o n b o a r d I n t e r r u p t 7
o n e n a b l e s o n b o a r d I n t e r r u p t 7 ( d e f a u l t )

Note; Jumper locations E5-E6 and E7-E8 shown on the drawing do not have
staking pins in place and provide no user options.

Sony MP-F63-01D 3.5" 720KB Floppy Disk Drive (figure 144):

D S 0 D r i v e A S l i d e s w i t c h a l l w a y t o r e a r o f d r i v e
D S l D r i v e B S l i d e s w i t c h s e c o n d n o t c h f r o m r e a r o f d r i v e
T e r m i n a t i o n i s i n t e r n a l t o t h e d r i v e .

Tandy 1000TX "Clebum" Version Main Logic Board 25-1600 (figure 205):
E l - E 2 o n e n a b l e s o n b o a r d s e r i a l p o r t ( d e f a u l t )

o f f d i s a b l e s o n b o a r d s e r i a l p o r t
E 3 - E 4 o n s e l e c t s C O M l ( d e f a u l t )

o f f s e l e c t s C O M 2

E9 - E10 on se lec t s 640KB memory s i ze (de fau l t )
o f f s e l e c t s 7 6 8 K B m e m o r y s i z e

E l l - E 1 2 o f f t i e s S L C T I N * h i g h ( d e f a u l t )
o n c o n n e c t s S L C T I N * t o t h e p r i n t e r

Note; Jumpers E7 - E8 are present on the board but provide no
u s e r o p t i o n .

( c o n t i n u e d o n n e x t p a g e )

P r o p r i e t a r y I n f o r m a t i o n
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S w i t c h S 2

Pos i t ion 1 o f f se lec ts compos i te monochrome mon i to r
o n s e l e c t s c o l o r R G B m o n i t o r ( d e f a u l t )

P o s i t i o n 2 o f f d i s a b l e s o n b o a r d I N T 5
o n e n a b l e s o n b o a r d I N T 5 ( d e f a u l t )

P o s i t i o n 3 o f f d i s a b l e s o n b o a r d I N T 6
o n e n a b l e s o n b o a r d I N T 6 ( d e f a u l t )

P o s i t i o n 4 o f f d i s a b l e s o n b o a r d I N T 7
o n e n a b l e s o n b o a r d I N T 7 ( d e f a u l t )

S w i t c h S 3

Posit ion 1 & 2 toward the inside of the board for Tandy 1000 standard
keyboard operat ion.

Posit ion 1 & 2 toward the outside of the board is not supported.

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y 1 1 0 0 F D

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Tandy 1100FD 25-3530 (figu re 240) ;

The Tandy 1100FD Laptop Computer is based on the 8088-equivalent CPU, the NEC
V20 microprocessor, operating at 8MHz< It contains MS-DOS and the Deskmate
Graphical User Interface Desktop in ROM. The 1100FD standard configuration is
s h o w n b e l o w :

.NEC V20 operating at 8 MHz

.640KB RAM on the main logic board

.MS-DOS Version 3.30.40, Deskmate Desktop Version 3.03.01, and a
spelling checker, all contained in ROM

.One serial port on the main logic board

.One parallel port on the main logic board
.A dedicated modem port for an optional 2400 bps modem
.A CGA reflect ive LCD video screen, with 640 x 200 resolut ion
. A R e a l T i m e C l o c k o n t h e m a i n l o g i c b o a r d
.An 84 key enhanced keyboard
.One 720KB 3.5" floppy drive

The 1100FD uses a rechargeable battery (25-3536) rated for 6 VDC, accessible
through a cover on the back of the unit. It uses a 9.5 VDC AC adapter. The
charge condition of the battery, or whether the AC adapter is being used for
recharging, is indicated through an LED above the F2 key. A charged battery
should last 3-5 hours, depending on level of drive and screen usage.

Main Log ic Board Ju i iq>ers

The 1100FD main logic board has four jumper options to permit any of: an
enhanced BIOS ROM (IC209), an enhanced Deskmate ROM (IC210), or a different
Character Generator ROM (IC302). The jumpers are surface mount "chip jumpers"
soldered on the back (bottom) of the main logic board (see Figure 240). The
default setting of the jumpers is shown in the table below. No options are
presently known that would necessitate any change in these jumper settings.

J 2 0 1 o n - l - B V D C \ t o I C 2 0 9 . 1 ,
J 2 0 2 o f f S A 1 5 I B I O S R O M

J 2 0 3 o n M A S K 1 7 I C 2 1 0 . 3 0 \ o n I C 2 1 0 , t h e
J 2 0 4 o f f + 5 V D C I C 2 1 0 . 3 0 I D e s k m a t e R O M

J 2 0 5 o n S M E M R * \ t o I C 2 1 0 . 2 4 , t h e
J 2 0 6 o f f M A S K 1 6 / D e s k m a t e R O M

J 3 0 1 o n + 5 V D C \ t o I C 3 0 2 . 2 , t h e
J 3 0 2 o f f G n d / C h a r a c t e r G e n e r a t o r R O M ( C G R )

P r o p r i e t a r y I n f o r m a t i o n
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Matsushita EME-213AHC 3.5* 720KB Floppy Drive 25-3530 (figure 217):

This dr ive is for the 1100FD. There are NO jumpers on th is dr ive.
Tes t po in ts a re as fo l lows :

H e a d a m p T P l
H e a d a m p T P 2
G N D T P 3
T r a c k 0 0 T P S
I n d e x P i n 2 3 o f t h e fl o p p y d r i v e c o n n e c t o r c a b l e

Alignment is straight forward. Radial alignment is done by loosening the
stepper motor screws and rotating the motor. Index timing is adjusted by
loosening and adjusting a photo sensor that monitors holes in the rotating
spindle. Track 00 is adjusted by loosening the track 00 sensor assembly and
m o v i n g i t a s n e e d e d .

2400 bps Internal Modem for Tandy 1100FD 25-3538 (figure 255):

This modem uses the standard Hayes command set. There are no jumpers on this
board. Use SETUP_11.COM to set the communication port for internal modem
o p e r a t i o n .

P r o p r i e t a r y I n f o r m a t i o n
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T A N D Y 1 1 1 0 H D
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Tandy 1110HD 25-3531 (figure 317) :

I n t r o d u c t i o n :

The 1110HD uses a 10MHz uPD70108 (V20, 8088 compatible) microprocessor. This
computer comes standard with 640KB of dynamic RAM, a 720KB 3.5" floppy drive,
and a 20MB 2.5" hard drive. This hard drive comes preloaded with MS-DOS
vers ion 5.0 and DeskMate vers ion 3.5.2. Some of the features inc lude:

* UPD70108 CPU operating at 10 MHz
* 640KB dynamic RAM on the main logic board
* 20MB Conne r CP-2024 2 .5 " ha rd d r i ve
* MS-DOS version 5,0 and DeskMate version 3.5.2 preloaded on the hard

d r i v e
* CGA compatible reflective dot matrix LCD video screen (640 x 200

r e s o l u t i o n )* 84 key enhanced keyboard which features full 101 key compatibility
* One 720KB Matsushita EME-213MCV 3.5" floppy drive
* Battery backed up real time clock on the main logic board
* 1.8 Ah 6V lead acid battery provides 3-4 hours of normal computer

use be tween cha rges
* One DB-9 RS-232 serial port on the main logic board
* One DB-25 parallel printer port on the main logic board
* Dedicated port for an optional 25-3538 2400 bps internal modem

The 1110HD can receive power from two sources; the A.C. adapter which
outputs 9.5 VDC at 2.1 A, or the battery (25-3536) which outputs 6 VDC at
1.8A. An LED above the F2 key indicates two things; the charge condition of
the battery, or whether the AC adapter is being used for recharging. A
charged battery should last 3-4 hours, depending on the level of drive and
s c r e e n u s a g e .

M a i n B o a r d A d j u s t m e n t s :

The four i tems that can be adjusted in th is computer are:

* L C D C o n t r a s t
* Recharge Circui t
* R e a l T i m e C l o c k F r e q u e n c y
* Backup bat tery vol tage

All four of these adjustments may be performed without total disassembly of
t h e u n i t . F u l l i n s t r u c t i o n s a r e a v a i l a b l e i n t h e s e r v i c e m a n u a l .

P r o p r i e t a r y I n f o r m a t i o n
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Conner CP-2024 2.5" 20MB Hard Disk Drive (figure 299)

The hard disk drive is a Conner CP-2024 2.5" 20MB IDE hard drive. There are
two jumper headers on the drive. El and E2. E2 should have a jumper installed
and El should have the jumper removed. The drive connects to the main logic
b o a r d c o n n e c t o r J 2 .

Matsushita EME-213MCV 3.5* 720KB Floppy Drive (figure 217)

There a re no d r i ve se lec ts o r te rm ina to rs on th i s d r i ve . The tes t po in ts a re
a s f o l l o w s ;

H e a d A m p T P l
H e a d A m p T P 2
G N D T P 3
T r a c k 0 0 T P S
I n d e x P i n 2 3 o f t h e fl o p p y d r i v e c o n n e c t o r c a b l e

The 24" floppy drive extender cable sent to all the service centers for use in
aligning the floppy drives in the 1100FD may be used to align these drives
also. The head radial alignment is done by loosening the stepper motor screws
and rotating the motor. The index timing is adjusted by loosening and
adjusting a photo sensor that monitors holes in the rotating spindle. Track
00 is adjusted by loosening the track 00 sensor assembly and moving it as
n e e d e d .

2400 bps Internal Modem for Tandy 1110HD 25-3538 (figure 255):

This modem uses the standard Hayes command set. There are no jumpers on this
board. Use SETUP_111.COM to set the communication port for internal modem
o p e r a t i o n .
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