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T A N D Y L I N K

Tandy link© is Tandy's own solution to networking a small number of MSDOS©
computers to each other. The product is a combinat ion of hardware and
s o f t w a r e t h a t a l l o w s fi l e s t o b e s h a r e d f r o m a c o m m o n fi l e s e r v e r , s i m i l a r t o
3Comm© and other networks. The network can support up to 32 workstations,
each using the opt ion "Workgroup" in Professional Deskmate©. As of th is
wr i t i ng . P ro fess iona l Deskmate© i s the on ly app l i ca t ion tha t suppor ts
Ta n d y l i n k © .

W h i c h B o a r d t o U s e

A s ing le p lug in card in ter faces the PC to the network . Two s ty les o f the
board are avai lable, depending on the computer type. Catalog number 26-5601
has a card edge to plug into machines with a standard "XT" bus connector, l ike
the 1000SX. Catalog number 26-5602 has a header plug on the side of the board
for horizontal mounting in computers, such as the 1000HX.

Memory Requ i remen ts

Al l worksta t ions, inc lud ing the server, must have at least 512K of RAM. The
RAM requirement is not a funct ion of Tandyl ink® i tsel f , but is mandated by
Professional Deskmate© which contains the Workgroup software.

The 1000EX and 1000HX need the Memory Plus board (Catalog number 25-1062) to
bring them to 512K. The Plus board has a header plug for the Tandylink© board
t o p l u g o n t o .

The original 1000 wi l l need the Memory Plus board (25-1011) or equivalent to
br ing i t to 512K. The 26-5601 Tandyl ink© board needed for th is machine
w i l l t a k e a s l o t o f i t s o w n .
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J u n k e r S e t t i n g s

Tandylink® is a port addressed device and uses both interrupts and DMA
handshaking. The jumpers are as fo l lows.

B a s e ( p o r t )
A d d r e s s

H e x

A d d r e s s E 1 - E 2 - E 3 E 4 - E 5 - E 6 E 7 - E 8 - E 9

3 1 0 E 1 - E 2 E 4 - E 5 E 7 - E 8

3 1 8 E 1 - E 2 E 4 - E 5 E 8 - E 9

3 5 0 E 2 - E 3 E 4 - E 5 E 7 - E 8
3 5 8 E 2 - E 3 E 4 - E 5 E 8 - E 9

3 9 0 E 1 - E 2 E 5 - E 6 E 7 - E 8
3 9 8 E 1 - E 2 E 5 - E 6 E 8 - E 9 ( d e f a u l t a d d r e s s )
3 D 0 E 2 - E 3 E 5 - E 6 E 7 - E 8
3 D 8 E 2 - E 3 E 5 - E 6 E 8 - E 9

E 1 6 - E 1 7

E 1 7 - E 1 8

D M A C h a n n e l E10-E11 = DRQl E11-E12 = DRQ3
E 1 4 - E 1 5 = D A C K l E 1 3 - E 1 4 = D A C K 3

When installing Tandylink® into any MSDOS® machine, you will have to take an
inventory of all the boards in the machine, taking note of the IRQ, DRQ, and
DACK settings of each. In many cases the Tandylink® board can be jumpered
without conflicting with other boards. In some instances, another option board
may need to use a l ternate set t ings, or even be removed to e l iminate conflic t .

REMEMBER: No two boards in a given machine may use the same interrupt or DMA
set t i ngs . Th is i s espec ia l l y i i qpor tan t i n mach ines w i th ha rd d r i ves .

L i n k i n g W o r k s t a t i o n s

Once the Tandylink® board has been setup and installed in the machine, i t must
b e p h y s i c a l l y l i n k e d t o o t h e r w o r k s t a t i o n s i n t h e n e t w o r k . T h i s i s d o n e v i a a
three p in min i Din p lug, wi th p ins 1, 2 and the sh ie ld used. The cable is a
two conductor twisted pair with an outer shield, and may be purchased as
premade 6 and 50 ft. cables from Tandy. Maximum combined cable length from
the first to last computer on the network cannot exceed 500 f t . for 768K baud,
o r 1 0 0 0 f t . a t 2 3 0 . 4 K b a u d .

m — S H I E L D

C O N N E C T O R
F R O N T V I E W
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T h e o r y o f O p e r a t i o n O v e r v i e w

The transmission method shovm below is called FM0 (FM-Zero). A digital "0" is
signified by an extra transition in the frame. Notice that the position of the
t rans i t ion in the f rame is impor tan t . Whether the vo l tage i s on the upswing o r
downswing during the transition is not important. The peak to peak level of
t he s i gna l be tween t r ans i t i ons ranges f r om 6 t o 16 vo l t s . I n add i t i on , t o
reduce noise, the signal is sent differentially (balanced) into shielded
t w i s t e d p a i r c a b l e .

I . 1 . 0 . 1

6 - 1 6 V O LT S

4 . 3 4 u s
1 . 3 0 u s

T R A N S I T I O N S

Two baud rates, 230.4KB and 768KB, are selectable through software, the slower
of which is used when the combined cable lengths exceed 500 ft.

O n S h e e t 1 o f t h e s c h e m a t i c , d a t a f r o m t h e h o s t i s t a k e n i n b y t e s ( t h r o u g h U 2 2 )
and processed by U17 (a dedicated processor) and sent out on pin 15 as FM0
se r i a l da ta . The se r i a l da ta TXDA i s t hen conve r t ed t o a d i f f e ren t i a l s i gna l
pa i r by U6, wh ich feeds a 1 :1 ra t io iso la t ion t ransformer, T1 (on ly one o f the
t ransformers is used) . The secondary w ind ing o f the t ransformer is connected
d i r e c t l y t o t h e D i n j a c k .

FM0 data coming into the board is fed through transformer T1 and tapped at the
junc t ions o f R4 and R7. Ch ip U2, a d i f fe ren t ia l to s ing le ended conver te r,
produces TTL leve l data , appear ing at p in 3 . Th is TTL s ignal is sent to a
t r a n s i t i o n d e t e c t o r , c o m p r i s e d o f U 5 a n d U 1 5 . A f t e r t r a n s i t i o n s a r e d e t e c t e d ,
they are separated by U9, generating RTXCA* (receive data) and DCDA* (carrier
detect ) for the processor. The processor assembles the data in to bytes and
i n t e r r u p t s t h e h o s t f o r r e t r i e v a l .

The discrete gates at the bottom of sheet 1 determine port access to the board,
DMA handshak ing, wa i t s ta te and in ter rupt generat ion for Tandy l ink®. Note the
jumper blocks shown along the far lef t hand side of the page, labeled according
t o t h e i r f u n c t i o n s .

Shown at the bottom of sheet 2 is the clock generat ion for the board. The base
c rys ta l osc i l l a t o r r uns a t 18 .432 MHz . Th i s i s d i r ec t l y d i v i ded t o 3 .6 MHz f o r
the processor, U17. A programmable d iv ider , U18, is used to prov ide c lock ing
for the encoding and decoding c i rcui t ry, and can be set for an output of 1.8 or
6 . 1 M H z , d e p e n d i n g o n t h e s e l e c t e d b a u d r a t e s o f 2 3 0 . 4 K B o r 7 6 8 K B r e s p e c t i v e l y.

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 l i n k ®
Page 5 of 10



T e c h n i c a l I n f o r m a t i o n
S e r i e s

Copyright © 1988
Ta n d y ® C o r p o r a t i o n

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

Last ly, the Tandyl ink® board requi res +5 and a -12 vo l ts to operate. The -12
vol ts is used to feed an on-board -5 vo l t regulator, that in turn powers U6 (a
s i n g l e e n d - d i f f e r e n t i a l c o n v e r t e r ) .

S o f t w a r e I n s t a l l a t i o n

Professional Deskmate® (catalog number 25-A103) is required to access the f i le
server in the ne twork . The comple te workgroup so f tware ins ta l la t ion procedure
i s o u t l i n e d i n C h a p t e r 1 6 o f t h e P r o f e s s i o n a l D e s k m a t e ® d o c u m e n t a t i o n . A
c o n d e n s e d v e r s i o n o f t h e p r o c e d u r e i s o u t l i n e d b e l o w .

T h e r e a r e a f e w i t e m s a b o u t t h e s e t u p t h a t a r e n o t o b v i o u s f r o m t h e s c r e e n
prompts; the defaul t set t ings are marked by an "X". To move around on the
s c r e e n , u s e t h e a r r o w k e y s t h e n s t r i k e t h e s p a c e b a r t o m o v e t h e " X " . S t r i k i n g
"ENTER" moves you to the nex t sc reen .

W o r k s t a t i o n S e t u p

1 . ) F o r m a t a b l a n k d i s k e t t e ( F O R M AT a : I s ) , a n d c o p y t h e
WRKGROUP d i r ec to r y f r om D i sk 1 o f P ro fess i ona l Deskma te®
t o t h e f o r m a t t e d d i s k e t t e . L a b e l i t " w o r k g r o u p s t a r t u p " .

2 . ) I n s e r t t h e " w o r k g r o u p s t a r t u p " d i s k a n d t y p e w r k g r o u p
< E N T E R > . A m e n u w i l l a p p e a r . P r e s s I t o c o n fi g u r e t h e
system. At the next menu type T for a Tandyl ink® setup.

3 . ) T h e n e x t s c r e e n t o a p p e a r s h o w s v a r i o u s D M A c h a n n e l ,
in ter rupt l ine, base (por t ) address and network speed
o p t i o n s t h a t m u s t b e s e t t o m a t c h t h e b o a r d ' s j u m p e r s .

4 . ) T h e n e x t s c r e e n a s k s f o r a c l i e n t n a m e . E n t e r a
u n i q u e t i t l e , e i g h t c h a r a c t e r s m a x i m u m . P r e s s < E N T E R >
w h e n fi n i s h e d .

5 . ) I t n o w a s k s i f t h i s i s t o b e a s e r v e r o r a l o c a l
w o r k s t a t i o n . P r e s s < E N T E R > f o r a l o c a l s t a t i o n . I t
s h o u l d d i s p l a y a m e s s a g e " i n i t i a l i z i n g c l i e n t " a n d s c r o l l
s e v e r a l m e s s a g e s , t h e n d r o p t o a n " A > " p r o m p t . A n e w
file cal led DMLINK.TAN has been created to store your
selected options, and WRKGROUP wil l use this file to
i n s t a l l d r i v e r s a n d s e t u p Ta n d y l i n k ® o n b o o t u p .

6 . ) Ta n d y l i n k ® c o n t a i n s d r i v e r r o u t i n e s t h a t m u s t b e
m e m o r y r e s i d e n t b e f o r e n e t w o r k c o m m u n i c a t i o n i s
es tab l i shed . Ho ld <CTRL> <ALT> and dep ress <DELETE> t o
r e s e t t h e m a c h i n e . A f t e r t h e d a t e a n d t i m e p r o m p t s ,
W R K G R O U P w i l l e x e c u t e a n d l o a d t h e d r i v e r s i n t o m e m o r y.
F r o m n o w o n , W R K G R O U P w i l l i n s t a l l t h e d r i v e r s o n b o o t u p
initiated by an entry in AUTOEXEC.BAT.
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S e r v e r S e t u p

Server se tup is very s imi la r to configur ing a works ta t ion , w i th a few added
s teps . S ince th i s i s the se rve r, i t asks wha t COM por t , p r i n te r de fau l t and
s h a r e d c a l e n d a r d r i v e t o e x p e c t . T h e f o l l o w i n g i n s t a l l a t i o n w i l l d e s c r i b e
hard dr ive setup of Tandyl ink®.

1 . ) F r o m d i s k # 1 o f P r o f e s s i o n a l D e s k m a t e ® , c o p y t h e
c o n t e n t s o f i t s " W R K G R O U P " d i r e c t o r y t o t h e r o o t
d i r e c t o r y o f t h e h a r d d r i v e ( C : ) .

2 . ) M a k e D r i v e C : a c t i v e , a n d t y p e w r k g r o u p t o s t a r t t h e
s e t u p p r o g r a m . A c o n fi g u r a t i o n s c r e e n s h o u l d a p p e a r .

3 . ) F o l l o w t h e p r o m p t s f o r i n i t i a l i z a t i o n a n d h a r d w a r e
configurat ion screens, not ing espec ia l ly the DMA and
i n t e r r u p t s e t t i n g s . A t s o m e p o i n t i t w i l l a s k w h e t h e r
t h i s i s t o b e a s e r v e r o r a w o r k s t a t i o n . A n s w e r " S "
i n s t e a d o f < E N T E R > t o m a k e t h i s m a c h i n e t h e s e r v e r .

I M P O R T A N T : T h e fi r s t d e fi n e d s e r v e r s h o u l d h a v e a n a m e o f
V R K G R G U P

4 . ) A s t h e s e t u p p r o g r e s s e s i t a s k s f o r i n f o r m a t i o n a b o u t
d e f a u l t p r i n t e r , c a l e n d a r d r i v e l o c a t i o n a n d fi l e s e r v e r
n a m e s . T h e p r e v i o u s l y c h o s e n h a r d w a r e p a r a m e t e r s a r e
also displayed, and you may change them here if you need
t o , b y u s i n g t h e a r r o w k e y s t o m o v e i n s i d e t h e s c r e e n ,
and then the spacebar to change the option.

5 . ) A t t h i s p o i n t W R K G R O U P w i l l b e g i n i n i t i a l i z i n g t h e
s y s t e m a n d c r e a t e s t h e fi l e D M L I N K . TA N , d i r e c t o r i e s
WRKGROUP and DMLINK, and a modified AUTOEXEC.BAT file.

6 . ) A f t e r c rea t i ng t he necessa ry fi l es , t he p rog ram
p r o c e e d s t o i n s t a l l Ta n d y l i n k ® d r i v e r s a s r e s i d e n t i n R A M .
F r o m n o w o n , t h e d r i v e r s w i l l a u t o m a t i c a l l y b e m a d e
r e s i d e n t o n b o o t u p . T h e d r i v e r s f o r t h e s e r v e r ( s ) M U S T
b e m a d e r e s i d e n t b e f o r e A N Y w o r k s t a t i o n s c a n a c c e s s t h e
network and the common di rectory WRKGROUP.

N o t e : T h e W R K G R O U P p r o g r c i m i s f a i r l y i n t e l l i g e n t . I f i t c a n ' t fi n d
D M L I N K . TA N o n b o o t u p , i t w i l l a s s u m e y o u n e e d t o i n i t i a l i z e t h e s y s t e m . A l s o ,
i f i t has already made the dr ivers resident on bootup, and you execute
WRKGROUP, i t w i l l assume you wan t t o change some ope ra t i ng pa rame te r and d rop
y o u i n t o t h e h a r d w a r e p a r a m e t e r s m e n u .
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U s i n g t h e N e t w o r k

To enter the network, you must boot Professional Deskmate®. By pressing
<F1> at the first screen, you can see the option WORKGROUP at the bottom of
the popup window. Use the arrow keys to select this option and press <ENTER>.
This gets you onto the network. You may list shared files in the WRKGROUP
directory by pressing <F4> and selecting WRKGROUP. Below are some of the file
m a n i p u l a t i o n s y o u c a n d o .

Copy ing a fi le f rom the shared d i rec to ry to a works ta t ion d isk :

- Press <F2> and select "Copy from..."
- Type in the source and destination using full path names.

(the software will fill in part of the pathname, depending on the directory
y o u a r e c u r r e n t l y i n )

Copying to a shared di rectory;

- Press <F2> and select "Copy to.. ."
- Type in source and dest inat ion using ful l path names

P r i n t a fi l e o n t h e s e r v e r p r i n t e r :

- P r e s s < F 2 > a n d s e l e c t " P r i n t "
- Type the name of the fi le to be pr in ted. Only loca l fi les can be se lec ted

f o r p r i n t i n g .

Some Notes on Workgroup Sof tware

- As o f th i s wr i t i ng , you can ' t use w i ld ca rd charac te rs in fi lenames
w h e n c o p y i n g t o o r f r o m t h e s e r v e r .

- In the pop up menus: you can use the first le t ter of the opt ion instead of
using arrow keys.

- When using any <F2> options: the software will fill in the source path and
filename, based on the last cursor position in the directory listing. This
is just a convenience. The path and filename may be retyped if you don't
d e s i r e t h e d e f a u l t e n t r y.

- Any file you wish to be shared on the network has to copied to the WRKGROUP
d i r e c t o r y o n t h e s e r v e r ( 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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D i a g n o s t i c S o f t w a r e

A diagnostic is available for Tandylink® that tests each station's ability to
transmit and receive packets of data. It also counts the number and type of
difficult ies incurred, i f any. The fol lowing files must be present on the
d i a g n o s t i c d i s k :

T L I . E X E

DRVR8530.COM
E X E R F S T . E X E

Type tli <ENTER> to start the diagnostic. The first screen appearing asks for
a port address selection. The number you choose has to match the jumper
set t ings on the Tandyl ink® board. Opt ion 5 (398h} is the s tandard address.

The second screen requires input for DMA channel and interrupt settings, again
chosen to match the board jumpers. The bottom of the screen displays four
t e s t s ; B u s , D M A , I n t , A l l a n d X m i t & R e c e i v e .

Option 0 checks the data and address bus to Tandylink®, assuring that
c o m m u n i c a t i o n b e t w e e n h o s t a n d b o a r d i s i n t a c t .

Option 1 assures that a data request can be received from the Tandylink® board
and that the host returns the appropr iate acknowledge.

Option 2 sends an interrupt to the host and successful ly completes when the
host acknowledges.

Option 3 does tests 0, 1, and 2 automatically.

Option 4 calls the program EXERFST.EXE to test network communication. For the
diagnostic to be meaningful, the server and whatever workstations you are
test ing must be setup as fo l lows;

- t h e m a c h i n e s m u s t b e r e b o o t e d , b u t m u s t n o t b e a l l o w e d
to i ns ta l l t he Tandy l i nk® d r i ve rs . You can e i t he r rename
AUTOEXEC.BAT to AUTOEXEC.BAR and then reset the machine,
o r r e b o o t a n d s t r i k e < C N T L > < C > t o a b o r t A U T O E X E C . B A T a s
s o o n a s s t a r t s t o e x e c u t e .

- s t a r t t h e d i a g n o s t i c " T L X " a n d s e l e c t t h e X m i t &
Receive opt ion. Al l machines involved must have opt ion 4
s e l e c t e d .

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 -

Once opt ion 4 is selected a menu wi l l be displayed. The opt ions and a br ief
descr ipt ion of what they do is below.

P - d isp lays on the screen any packet t ransmit ted to i t . This is used to
ve r i f y t ha t da ta i s be ing rece i ved f rom a t ransmi t t i ng s ta t i on . Us ing the
d iagnost ic t ransmiss ion, you shou ld see b locks o f "AA" , and "55"
scroll down the screen. Random patterns should be regarded as errors.

D - keeps received t ransmissions f rom appear ing on the d isplay. I f you don' t
des i re to see the actual data packets on the screen, set th is .

T - transmits alternating packets of AA and 55 hex on the network. Once "T" is
selected, you can choose to transmit a single packet or send continuously.

C - stops transmission command "T" as soon as it 's pressed.

E - removes the Tandylink® drivers from memory and exits to DOS.

R - reloads Tandylink® driver to memory. This may be necessary if the RAM
gets t rashed , o r the d iagnos t i c "ac ts up" .

S - d isp lays the dr iver and workstat ion s tatus. I /O address, in ter rupt and DMA
channels and the mode are displayed along with any errors or col l is ions
that may have occured. This should be used after transmitting or
receiv ing packets of data. When test ing only two stat ions at a t ime, few
c o l l i s i o n s s h o u l d o c c u r .

M - togg les the s ta t ion speed fas t /s low. Th is permi ts check ing the board a t
both the h igh and low network baud rates. Any two s ta t ions ta lk ing to
e a c h o t h e r m u s t b e s e t f o r t h e s a m e s p e e d .

To k e e p t r a c k o f t h i n g s , t e s t e a c h s t a t i o n i n d i v i d u a l l y w i t h t h e h o s t . T h e
quickest way to test each station is to press "P" at both, then press "T" on
one of the stations and see if the other station received the packet. This is
evident by the receiving station scrolling "AA" and "55" data to the screen.
If you chose continuous transmission, press "C" to stop it.

After pressing "C" the test may report that it missed X number of packets
whi le t ry ing to d isp lay them. This is not a fa ta l er ror. I t is just te l l ing
you that it could not get some packets the first time. The sending machine
w i l l r e - t r a n s m i t t h e p a c k e t l a t e r .

Remember to p ress "S" to d isp lay the tes t resu l ts . A f te r you are sa t isfied
that the stations are working correctly, exit the diagnostic by pressing "E".
Reinstate the auto execution file by renaming AUTOEXEC.BAK to AUTOEXEC.BAT.
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S E RV I C E P O L I C Y
Radio Shack 's nat ionwide network
of service facilities provides quick,
convenient , and re l iab le repa i r
services for al l of i ts computer
products. In most instances.
Warranty service will be performed
In accordance wi th Radio Shack 's
Limited Warranty. Non-warranty
s e r v i c e w i i i b e p r o v i d e d a t
reasonable parts and labor costs.

R A D I O S H A C K
A Division of Tandy Corporation

Fort Worth, Texas 76102


