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1.  Block DLagram and Descr ip t lon

The WITM VME Mul t  i  Transpute r l ' lodule has been conce ived as a VME- s l  ave
board (  implementat ion accord ing to WIE-spec .  Rev.  C :  IEC 82L,  IEEE
P 1 0 1 4 / D  L . 0 .  O p e r a t i o n  m o d e s  A 2 4 / A 3 2 / D 8 ,  e m p l o y e d  i n  3 2 - b i t  s y s t e m s ) .

The board conta ins four  independent  t ransputer  nodes based upon the IMS
T800 (T414)  t ransputer  wi th  l -  MByte DRAM local  memory each.  This  means
an on-board comput ing poarer  of  40 l , l IPS respect ive ly  6 MFLOPS.

Four l ink-  adapter  IMS C\LZ are avai lab le to  implement  communicat ion
channels between the t ransputer  nodes and the W{E-bus.  Due to th is  the
VMTM Module can be used as a mul t iuser  t ransputer  development  system,
wich suppor ts  up to four  users each work ing on i ts  orrn independent
t ranspu te r  sec t ion  .  So f tware  to  suppor t  th i s  under  OS-9  and  UNIX i s
avai lab le ( I , IEGATOOL Transputer  Development  System) .

Fur the rmore ,  the re  i s  the  poss ib i l i t y  to  in teg ra te  the  VMTM modu le  in to
t ransputer  networks v ia external  l ink channels.  To suppor t  th is  n ine
R5422  bu f fe red  l i nk -channe ls  a re  led  to  the  f ron t  pane l .  So  i t  i s
possib le to  implement  an in terconnect ion in  case of  us ing severa l  \ IMTM
modules in  one WtE system, or  to  contro l  a  remote t ransputer  system at
d is tances  up  to  10  rn .

The  connec t , i v i t y  o f  a l l  29  l i nk  channe ls  i s  accomp l i shed  by  e lec t ron ic
l ink swi tches ( IMS C004).  This  means that  a l . I  the communicat ion channels
on board are sof  t ,ware conf  igurable.
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Figure L : The Vl. ' lTl, l  Board, Block Diagram
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2. The Transputer SeetLons

2.1. Block Dlagram and Descr lpt ion

Sec t ion  A

r-  Sect ions B D

F i g u r e  4 :

The Vl.'tTM is a
capab i l i t y .  Each
t ranspu te r ,  a  2A
a c c e s s  t i m e .

20  MBi t / s
Da ta  /Re  se  t

20  MBi t / s
Da ta /Re3e t .

2 0  M B i t / s
Da ta /Rebe t

20 l{Bit  /s
D a t a / R e 3 e t

Link 0

Link L

Link 2

Link 3

p  B o o t  S c . r
&  c 0 0 4

I  Con f  ig . - r
&  c 0 0 4

r C004 --r

t -  C 0 0 4Z o  M B i t / s
Da ta /Re3e t

20  t lB i r / s
D a t a / R e s e t

2A l, lBir /s
D a t a / R e 3 e t

2 0  M B i r / s
D a t a / R e 3 e t

Link 0

Link 1

Link 2

Link 3

(

BLock Diagram of  the VMTM Transputer  Sect ion

4-Transpu te r  modu le  w i th  up  to  40  MIPS Process ing
t r a n s p u t e r  n o d e  c o n s i s t s  o f  a  T 8 0 0  ( T 4 L 4 )  3 2  b i t

tülz system clock and L MByte dynamic RAM wit.h a 100 ns

The  4  t ranspu te r  l i nks  can  be  ad jus ted  to  20 ,  L0  o r  5  MBi t / s  work ing
s p e e d .  P a r a l l e l  t o  e a c h  l i n k  t h e r e  e x i s t s  t h e  p o s s i b i l i t y  o f  s e t t i n g  u P
program con t ro l l ed  b i -d i rec t iona l  rese ts .  Th is  ensures  tha t  w i th in  a
ne twork  each  t ranspu te r  has  the  poss ib i l i t y ,  by  commun ica t ion ,  o f
contro l l ing the act iv i ty  of  i ts  four  i rnmediate neighbours and in  the
even t  o f  an  e r ro r  to  rese t  them and  s ta r t  ane l r .  A  s ta tus  reg is te r  ho lds
al l  the error  condi t ions and can be read-out  at  any t ime.  One b i t  is
p rov ided  fo r  the  t ranspu te r  e r ro r  and  one  fo r  the  address  e r ro r .  In  the
even t  o f  an  e r ro r ,  e i the r  the  ana lyse  cond i t i on ,  an  in te r rup t  o r  an
ex te rna l  e r ro r  i s  genera ted  accord ing  to  the  se t t i ngs  o f  the  jumper
se lec to rs .  The  fo l l ow ing  func t iona l  desc r ip t ion  i s  app l ied  to  on ly  one
o f  the  fou r  t ranspu te r  nodes  bu t  i t  i s  equa l l y  va l id  fo r  any  o f  them.

1 l'lByte

D.RAI"I

R e s e t
S ta tus

T 8 0 0

( T4r-4 )

0
1
z
3

1 MByte

D-RAI'I

R e s e t
S t a t u s

T 8 0 0

(  T 4 1 4  )

0
1
2
3
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Figure 3 :  The Transputer  Sect , ions
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2 .2 . llardware Addre s se s

A d d r e s s  s p a c e  o f  t h e  T 8 0 0  ( T 4 1 4 )

Hardware Addresses

0 0 0 0  0 0 C 0  R e s e t
0 0 0 0  0 0 8 0  S t a t u s
0 0 0 0  0 0 4 0

SOOF FFFF
1 MByte working memory

8 0 0 0  0 0 0 0

Addresses  in  p resen t
OCCAM- 2 - Imp I emen t a t i on
PLACEment as word address

# 2 0 0 0  0 0 3 0
#2 .000  0020
#zaoo  0010

#OOO3 FFFF

# 0 0 0 0  0 0 0 0

2.3.  Sof tware Addresses o f  the L lnks

Af te r  dec la ra t ion  o f  the  channe ls  the  fo l l ow ing  address  a l loca t ion  i s
v a l i d  f o r  t h e  4  L i n k s  o f  t h e  T 8 0 0  ( T 4 L 4 ) :

PLACE Link0.Output  AT #O :
PLACE LinkL . Output AT #L !
PLACE Link2.Output  AT #2 :
PLACE Link3.Output  AT #Z :
PLACE Link0. Input  AT #4 i
PLACE Link l .  Input  AT #S :
PLACE Link2.  Input  AT *6 :
PLACE Link3.  Input  AT #7 :

2 . 4  .  B o o t s t , r a p

Every  p rocessor  o f  the  VMTM is  bas ica l l y  l i nk -boo ted ,  tha t  i s ,  the
processor  awa i t s  i t s  p rogram v ia  a  l i nk  fo l l ow ing  every  rese t .  In  such  a
cond i t i on ,  a l l  f ou r  L inks  have  equa l  p r io r i t y .  The  f i r s t  i n fo rmat ion
wh ich  a r r i ves  over  one  o f  these  l i nks  i s  i n te rp re ted  as  a  boo t  p rogram
and i s  execu ted  accord ing ly .
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2 .5 .  Er ror  and Analyse

The W{TM of fers the possib i l i ty  under  the error  condi t ions to react  wi th
a  s t ruc tu red  shu t -down o f  a l l  p rocesses .  Bas ica l l y ,  on ly  two  types  o f
errors can occurr  program- and address errors.  Programnr ing errors,  such
as the d iv is ion by zeto,  äo in teger  over f low or  an array overspi l l  is
s igna l led  by  the  t ranspu te r  by  the  se t t i ng  o f  an  e r ro r  f l ag .  An  address
er ro r ,  i . e .  access ing  an  address  ou ts ide  the  boards  memory ,  se ts  a  b i t .
in  the status-PAl ,

Accord ing  to  the  jumper  se lec t ion  an  e r ro r  cond i t i on  w i l l  i n i t i a te  e i the r
an analyse condi t ion,  an in terruptr  g€ocrate an external  er ror  or  dc \ - / '

no th ing .  Ana lyse  mode in i t i a tes  a  con t ro l l ed  shu tdown o f  a l l  p rocesses
that  means a l l  act ive processes are systemat ica l ly  run down and the
sys tem can  be  ana lysed  ex te rna l l y  a f te r  rese t t i ng  and  re - loaded .  The
actual  er ror  condi t ion can be read-out  and examined.

If the transputer node ls drlven as host the analyse facll l t ,y must be
dlsabled I

The in terrupt  act ivates a serv ice rout ine (wai t ing for  input  on OCCAI" I
channel EVENT) which may be progranrned by the user. The external error
inpu t  o f  the  T800  (T414)  has ,  when  ac t i va ted ,  the  same e f fec t  as  an
in te rna l  t ranspu te r  e r ro r .

The addresses of  the status-  PALs are l is ted above
have the fo l lowing meaning when set  (act ive low):

The  b i t s  0  and  1

B i t ,  0 :
B i r  1 :

Transputer  Error
Address  Er ro r
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2 . 6  .

2 .6 .  P rogram con t ro l l ed  Rese t

Para l le l  to  each  l i nk  a  rese t  l i ne  i s  l ead  wh ich  pu ts  the  addressed
transputer  in  the boot-condi t ion.  That  g ives the possib i l i t .y  to  watch
the act iv i ty  of  the next  four  neighbours v ia the l inks and in  the event
of  an error  to  execute an a imed reset .  Af terwards they can be suppl ied
wi th a ne! t r  program code v ia the l inks and star ted anevr .  The fo l lowing
program example shows the necessary command sequence for  the reset :

PROC reset ( VAL INT channel)
Reset  channel  0:  channel  = L
Reset  channel  1:  channel  = 2
Rese t  channe l  2 t  channe l  =  4
Reset  channel  3:  channel  = 8

I N T  a d d r . r e s e t  :
PLACE addr . rese t  AT  #20000030  :  - -  Address  o f  the  Rese t -PAL
TIMER c lock :
VAL INT wait IS 2 :
SEQ

a d d r . r e s e t  : =  0
a d d r . r e s e t  : =  1
a d d r . r e s e t  : -  2
a d d r . r e s e t  r =  3
a d d r . r e s e t  : =  c h a n n e l
c lock  ?  t ime
clock ? AFTER t ime PLUS wai t  L28 Micro seconds delay
a d d r , r e s e t  : =  0 erase  Rese t

2 t imes 64 microseconds

lh is  sequence enables the
t ransmiss ion  o f  a
R e s e t .

set  Reset  for  channel  number
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2 ,7 ,  Jumper  A l loea tLon

In the fo l lowing jumper d iagrams the posi t ion
adequa te  to  the  respec t i ve  board  jumpers ;
(v iewed f rom the  D IN connec to rs ' . s  r i gh t -hand  s ide ) ;

a n d  o r i e n t a t i o n  a r e

s e e  a l s o  f i g u r e  5 .

Jr01 l20L l301 |  40L external  Error,  Memory access,
L lnk  speed,  C lock f requency T800 (T414) :

External Error (Event, )

enable Event z 29 iumpered
disable Event z 2A jumirered

Memory eccess s

o -g-1-o

o o o

o o o

o o o

o o o

o o o

o o o

o o o

o o o

o o o

umpe red
umpe red
umilered

RAI"I:
RA}l:
RA}'T:
RAM:

?
3

4

5

6

30  Ml Iz  T ranspu te r ,  100  ns
30 l lHz Transputer .  I20 ns
2 0  M H z  T r a n s f u t e r ,  1 0 0  n s
20 lü lz  Transputer ,  IZ0 ns

Llnk speedr

a l l  L i n k s  a E  2 0  l l B i t / s :
a l l  L i n k s  a t  L 0  M B i t / s :
a l l  L i n k s  a t  5  F l B i t / s :
L i n k  0  a t  2 0  l 4 B i t  / s , ' L i n k
L ink  0  a t  10  MBi t / s ,  L ink
L i n k  0  a t  1 0  M B i t / s ,  L i n k
L ink  0  a t  5  MBi t / s ,  L ink

4 B
3 B
3A
4 B j umirered

8

9

1 0

1 - 3  a t  1 0  M B i t / s :
1 - 3  a t  2 0  M B i t / s :
1 - 3  a t  5  M B i t / s :
1 - 3  a t  1 0  M B i t / s :

C lock  f requency  T800-Processor !

F o r  2 0  M H z  T r a n s p u t e r :  8 A ,  9 4 ,  1 0 A  j u m p e r e d .
A l l  o t h e r  f r e q u e ä c i e s  t h e  i a m e ' u n t i l  t i n ä l  d e f i n i t i o n .

5 8  ,  6 8 ,  7 8
5 A , 6 A ,  7 A
5 A ,  6 8 ,  7 8
5 8 ,  6 A ,  7 B
5 B , 6 8 ,  7 A
5 A ,  6 8 ,  7 A
5 A , 6 A ,  7 8

J105 /2a5 l305 1405 Analyse I

A B

o o o
A n a l v s e  e n a b l e  :
A n a l y s e  d i s a b l e :

j  umpered
J  umpereo .

1A
1 B
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2 . 7  ,

F igure  5  :  The  jumper  o f  the  T ranspu te r  Sec t ions
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3. The Vl'tE - Llnkadapter Sectlon

3 .1 ,  B lock  DLagram and  Descr lp t lon

; WIE-Bus 1 r- WtE Linkadapter sect ion -1

zo l, lBir/s
D a t a / R e s e t

n

,t

T

Figure 7 t Block Diagram of the VMTM WtE

I  B o o t  S c . r
&  c 0 0 4

1  Con f  ig . - r
&  c 0 0 4

r C004 - 'r

The WtE l ink adapter  sect ion prov ides,  f  rom the
C0LZ l ink adapters for  coupl ing t ransputer  nodes

t inkadap te r  Sec t ion

WIE-bus side, four IMS
to a WIE system.

The l ink-adapter  IMS C0L2 is  a coupl ing e lement  between the
transputer-cornmunicat ion channels and an 8-  b i t  wide para l le l  data bus.

0n the one hand i t  has a b i -d i rect ional  8-b i t .  I /O-data bus which is
coupled to a WlE-bus v ia an appropr ia te data buf  fer .  0n the other  hand
the in tegrated l ink in ter face enables a ser ia l  communicat ion wi th
connec ted  t ranspu te rs  in  accordance  w i th  the  l i nk  p ro toco l .  These  se r ia l
da ta  channe ls  can  suppor t  da ta  t rans fe r  ra tes  o f  20  Mb i t / s  (10  Mb i t / s
j u m p e r - s e l e c t a b l e )  .

The  rese t  func t ions ,  wh ich  a re  in teg ra l  to  the  l i nk  s t ruc tu re  accord ing
to the l . ' lEGAFRAt"lE standard, are supported by the necessary hardware . Wtren
a WtE- bus has loaded a connected t ransputer  as host  t ransputer  v ia  t -he
l ink  adap te r ,  a  rese t ,  o f  the  appropr ia te  ne twork  (e .g .  the  rema in ing  3
t ransputer  of  the v l , ITM) to a def ined star t  condi t ion is  in i t ia ted by the
con f igu re r  so f tware  package .

Address-
deeoder

Data
dr iver

R e s e t -
log ic
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3 .

The VME LinkadapEer Sect ion
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3  . 2 .

3 .2. Addressing of the Vl{Tl{

Address l" leaning

At"t5 Al'{0 Board Se lec t
4 3 1  A 8  B o a r d  S e l e c r
A7  A4  L ink  Se lec r
A3  A0  Func t ion  Se lec t

Board select :  AI"15 AI , I4  3 = s tandard Addressing
o r

0 = Extended n

Alt3 Al,I0 D = Supervisory Data
o r

9  =  Non  Pr i v i l eged  Da ta

431 A28 Addr conpare with select swirch sl^t4
A 2 7 A 2 4 n ' , r S I , t 3
AZ3 A2A r f, n shtz
A 1 9 A 1 6 t r , ' " s w l
AL5  A8  0  =  Board  Se lec t

(Posit ion SI,t l -  SI{r4 see f igure 8)

No te :  S tandard  address ing  assumes  the
ad jus tment  'F 'o f  the  ADDR Se lec t  Sw i tches
SI,f4 and SI{3

L ink  se lec t :  se lec t ion  o f  the  L inkadap te r  ( coLz)
A 7  A 4  8 = L i n k 3

4 = L i n k z
2 = Link 1
L = L i n k 0

Note :  Dur ing  wr i te  opera t ions  up  to  fou r
l i nks  can  be  s imu l taneous ly  addressed
by adding the corresponding addresses
A7 A4

\
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3 . 2 .

F u n c t i . o n  S e l e c t : A3 AO

N o t e :

F =  S top  Rese t
D  =  S t a r t  R e s e t

( B ) =  S t o p  R e s e t
( 9 ) =  S t a r t  R e s e t
7 ,= Linkadapter 0utput
5 = L inkadapter  Input
3 = L inkadapter  Output
1 = L inkadapter  Input

S t a t
S  t a t
Da ta
Data

(RD1 7 wR
(RD) / I{R
(RD) / ürR
(RD) /  wR
RD / lrR
RD / lfR

(RD) /  wR
RD /  tml

r i

The funkt ions F 9 are address-
t r iggered,  that  means,  only  Dummy-
D a t a  t r a n s f e r  t a k e s  p l a c e .
Addresses and Read/Write l ' lodes in
b racke ts  shou ld  no t  be  used .
A l l  a c c e s s e s  a r e  S b i t  ( D 0 - D 7 )
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3.3.  Programr lng of  the Data Transfer  ln  Pol l lng-  Mode

Note r

Users wi th a MEGATOOL t ransputer  development  system for  OS-9 or  UNIX need
n o t  c a r e  f o r  t h e  f o l l o w i n g  s e c t i o n , a s  a l l  a c c e s s e s  f r o m  h o s t  p r o c e s s o r
a re  a l ready  imp lemented  in  the  supp l ied  d r i ve r  so f tware .  However ,  fo r
sPec ia l i sed  app l i c t i ons ,  the  user  may  w ish  to  d i rec t l y  access  the  l i nk
adapters f  rom the WIE master  processor .

Descrlpt, lon of the IMS C012 Reglster Functlons | -  ^
'\-/

The  fou r  reg is te rs  a re  se lec ted  by  address  b i t s  AL  and  AZ (see  b )
'Address ing  o f  the  W!TM' ) .  Shou ld  a  da ta  by te  be  reg is te red  in  the
se lee ted  reg is te r ,  the  da ta  in fo rmat ion  i s  taken  over  by  D0  D7 w i th
/DSO as  we l l  as  WRITE and  the  va l id  address .  fn  a  read  cyc le  a  da ta -
byte is  put  on data l ines D0 D7 wi th a va l id  address and /DSO as wel l
as /I{RITE.

T h e  I n p u t - S t a t u s - R e g i s t e r  ( I S R ) ;  t h e  I n p u t - P r e s e n t  S t a t u s b i t  D 0  ( I P 1  i s
se t  by  the  l i nk  adap te r  as  soon  as  i t  has  rece ived  a  da ta  by te  v ia  a
ser ia l  l i nk  channe l .  Upon  read-ou t  o f  the  Inpu t -Da ta -Reg is te r  the  rese t
of  the fnput-Present-Statusbi t  and the output  of  an Acknowledge v ia the
l ink  channe l  fo l l ows .

The  Inpu t -Da ta -Reg is te r  ( IDR) ;  the  Inpu t -Presen t -  SLa tusb i t  s igna ls  tha t
a  da ta  by te  has  been  rece ived  v ia  a  se r ia l  l i nk -  channe l :  th i s  da ta  by te
can be read- in  by the WtE bus;  concurrent ly  wi th  the read- in  an
Acknowledge is  t ransmit ted back v ia a l ink channel .

T h e  O u t p u t - S t a t u s - R e g i s t e r  1 O S R ) ;  t h e  O u t p u t - r e a d y  S t a t u s b i t  ( O R )
indicates whether  the ser ia l  l ink-channel  is  ready to t ransmit  a
da ta -by te .  Fo l low ing  a  rese t  and  the  subsequen t  recep t ion  o f  an
Acknowledge  v ia  the  l i nk -channe l  a  s ta tus  b i t  D0  i s  se t .  I t  i s  rese t  as
soon  as  a  da ta  by te  i s  wr i t ten  in to  the  ou tpu t  da ta - reg is te r .

The  Outpu t -Da ta -Reg is te r  (ODR) ;  i nd ica tes  by  means  o f  the  s ta tus -  b i t .  D0
that  the ser ia l  l ink-channel  is  pr imed for  t ransmiss ion and a data byte
f rom the VME bus can be wr i t ten in to the output  data-  regis ter .
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ProgranmJ.ng examples !

r ;

L i n k  0 :

Constants :

TNPDATA EQU $01
oUTDATA EQU $03
INPSTAT EQU $0s
ouTsTAT EqU $07
STRTRES EQU $Op
SToPRES EQU $oF

Sof t -  Rese t  o f  the  L ink -  l n te r face-  Adap te r  :

Entry  wi th AL :  BBK Board Addr .
D L :  L i n k N o .  (  0  3  )

MOVE.  L  $10 ,  D2
ASL .  L  DL,D2
MOVE. B STRTRES (A1,  DZl .  ,D4
BSR �TAIT
MovE. B STOPRES (A1,  DZl .  ,D4
BSR WAIT
RTS

T r i g g e r  f o r  S t a r t  S o f t r e s e t
5 Microseconds
T r i g g e r  f o r  S t o p  S o f t r e s e t
5 Microseconds

R e g i s t e r AddrOf fse t D7 D6 D5 D4 D3 D2 D1 DO A c c e s s

I S R $ooos x  x  x  x  x  x  x  I P R/w

IDR $ 0 0 0 L Data-Byte Input  f rom Link Re ad

O S R $ o 0 o  7 x x x x x x x O R R/I^I

ODR $ 0 0 0 3 Data-Byte Output  to  L ink hlr i te
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Block Send to Transputer  Network :

Entry with A0 : Memory Startaddr.
A1 :  BBK Board Addr .

D0  :  T rans fe r  Coun t  (  32  B i t  )
DL :  L ink No.  (  0  3 )

MOVE.  t  $10 ,  D2
A S L .  L  D l ,  D 2

LEA OUTDATA(AI, D2) ,  A2
LEA OUTSTAT(A1,D?r ,A3

MOVE.  L  $10 ,  D2
ASL.  L  DL ,D2
CLR D3
L O :
B T S T  D 3 ,  ( A 3  )
BEQ LO
M O V E . B  ( A 0 ) + ,  ( A 2 )
suBQ t l ,  D0
BGT LO
L 1 :
B T S T  D 3 ,  ( A 3  )
BEQ Lt_
RlS

Bi tpointer  for  Output  Ready

Output ready ?

Byte to L ink Adapter
B lock  End  ?

await last Acknowledge
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Block Receive f rom Transputer  Network :

Entry  wi th AO :  Memory Star taddr .
AL :  BBK Board Addr .

l

D0 :  Transfer  Count  (  32 Bi t  )
D 1 : L i n k N o . ( 0  3 )

I ' IOVE. L $10,  D2
ASL .  L  DL,D2

LEA INPDATA(AI ,D2) ,L2
LEA INPSTAT(A1,D2) ,A3

CLR D3
L O :
B T S T  D 3 ,  ( A 3  )
BEQ LO
M O V E . B  ( A 2 ) ,  ( A 0 ) +
suBq #1,D0
BGT LO
RTS

Bi tpo in te r  fo r  Da ta  Presen t

Da ta  p resen t  ?

Byte f rom Link Adapter
B lock  End  ?
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3 .4. Jumper Al locatlon and Äddress swLtehes

Jl ,  J2,  J3 and J4 L ink speed of the L lnkadapter  (C012) I

o o o

Correspondence L inkadapter-Channel

0
1
2
3

L0 MBi t /s  :  18 jumpered

20 MBi t /s  :  1A j  umpered

( P o s i t i o n  J L  J 4  s e e f i g .  8 )

L
2
3
4
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Fig.  8:  The Jumper and Address swi tches of  the VME-Linkadapter  Sect ion

CETA UTB coL? r-tEf

6 .  g E l J 3
T 't 

Et JJ+
A gEl  J. | .
? 'rEl 

Ja

cgrte utl cale IJ€'

@

@

@

@
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3.5.  PIN-out  of  the 96-way DIN Connectors

DfN-Connec to r  P l :

a a a a a a a a a a a a a a a a a a . o

a a a a a a a a a a a a a a a a a a a a . a a t a a a a a a

a a a a o a a a

a a a . r a a a a a a o a o a a

a a a a . a a a

o a a a

GND

1
2
3
4
5
6
7
8
9

1 0
1 1
L Z
1 3
L 4
L 5
1 6
L 7
1 8
1 9
2 0
Z L
2 2
2 3
2 4
2 5
2 6
2 7
z8
2 9
3 0
3 1
3 Z

a

DO
Dl,
D2
D3
D4
D5
D6
D 7
GND

. . . .  4 2 3

/DS1
/Dso

/I,IRITE
GND

''....''.'...l,lffi:
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DfN-Connector  P2t
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4 . The Llnk swltch SectLon

4 .1 ,  Func t lona l  Descr lp t ion

Through  the  emp loyment  o f  e lec t ron ic  l i nk  sw i t ches  ' IMS C0O4 '  the  user  i s
ab le  to  sw i t ch  as  des i red  to  the  va r ious  on-board  func t ions .  The
con f igu ra t ion  i s  the  resu l t  o f  a  su i tab le  in i t i a l i sa t ion  o f  the  l i nk
switches via the ir  conf igurat ion l  ink .  , '^ '

'\-,r'

As a reset  is  implemented in  para l le l  to  every l ink funct ion in
accordance wi th the l , legaf  rame speci f  icat ions,  th is  reset  funct ion is
automat ica l ly  carr ied out  by a second swi tch.  In  th is  manner both
sw i . t ches  a re  in i t i a l i sed  in  pa ra l le l .

The l ink swi tch ' I ! ' Is  c0o4'  can handle data rates of  o  to  Zo l4Bi t /s  (10
MBi t , / s ;  see  J5 ) .  The  con f igu ra t ion  l i nk  works  w i th  10  o r  20  l , lB i t / s
( s e l e c t a b l e  b y  j u m p e r  J 5 ) .



z7

4 .

F i g u r e g :  L i n k / R e s e t s w i t c h e s

'll.
{l'

{1.
{}.

-'+ +
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4 .2 .  Con f  l gu ra t l .on

The  l i nk  sw i t ch  IMS C004  i s  i n te rna l l y  cons t ruc ted  as  a  32  x  32  ways  to  1
mu l t i p lexer .  Each  o f  these  mu l t i p lexers  i s  con t ro l l ed  by  a  6  b i t
reg is te r .  An  inpu t  i s  se lec ted  by  5  o f  the  b i t s  as  a  da ta  source  fo r  a
cor respond ing  ou tpu t ;  the  6 t .h  b i t  w i l l  enab le  o r  d i sab le  the  connec-
t i o n .  T h e s e  r e g i s t e r s  c a n  b e  w r i t t e n  i n t o ,  a n d  r e a d  f r o m  v i a  t h e  C O 0 4 ' s
con f igu raE ion  l i nk .

The inputs and outputs are numbered
cons is ts  o f  one ,  two  o r  th ree  by tes .
i s  sen t  to  the  C004  con f igu ra t ion
tabu la ted  in fo rmat ion  :

f rom 0  to  31 .  The  con f igu ra t ion  code
The conf igurat ion in format ion which

l ink conta ins then the fo l lowing

In fo rmat ion  (By tes ) Func t ion

t 0 l  t i npu t l  I ou tpu t ] Connec ts  ' i npu t '  t o  ' ou tpu t

t 1 l  t l i n k l l  [ 1 i n k 2 ] ' l i nkL ' i s  connec ted  to  ' 1 inkZ '  .Th i s  connec ts
tbe i lpot f rom ' l inkl '  to the output of' 1 ink2 - '  and  v i ce  ve rsa .

tzj loutput l Determines which input  is  connected to the'ou tpu t '  .  The  h ieheb t  va lue  b i t  o f  the  by te
ind iöa tes  whe theF the  connec t ion  i s  made-  (1 )
o r  o p e n  ( 0 ) .

t 3 l Th is  by te  mus t  be  sen t  a t  the  end  o f  everv
con f ieü ra t ion  seeuence .  The  aDDroDr ia te
conneöt ions are r r iade and the ääta ' t rans-
miss ion can be commenced over  th is  l ink.

t 4 I Resets  the  sw i tch .  A l l  connec t ions  a re  d is -
abled and the outputs returned to ground.

t s l  tou tpu t . l The 'ou tpu t '  i s  opened .

t 6 l  t l i n k l l  I r i nkzJ The connec t ion  be tween  the  ou tpu t  ' 1 ink l '
and the input  '  l  inkZ '  is  opei red.
Cor respond inELy ,  the  ou tpu t  1  1 ink2 ' i s  opened
f rom the  inpü t -  i l i nk1 '  .
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The fo l lowing table conta ins the arrangement  of  the c004 l ink-  channelnumbers and the corresponding l ink funci iorru on the wlrM-board:

I t

t ink-Channel  No. On-Board Link-Function

Transpu te r  Sec t ion  ,A '  L ink  0
" Link 1

t o l
t 1 l

t 2 l "  Link z
t 3 l Link 3

t 4 l T r a n s p u t e r  S e c t i o n  ' 8 ,  L i n k  0

t s l ff Link 1

t 6 l tl Link Z

Link 3
fl17 l

r 8 l
t e l

Transpu te r  Sec t ion  ,C '  L ink  0
' 

Link 1

[ 1 0 ] "  Link z
[  1 1 ] n Link 3

[ 1 2 ] T r a n s p u t e r  S e c t i o n  ' D '  L i n k  0

[ 1 3 ] '  
Link 1

t  1 4 l r Link 2

[ 1 s ] |l Li"k 3
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L ink-Channe I -No . On-Board L ink-Funct ion

[ 1 6 ] e x t e r n a l  L i n k  S t . 9

[ 1 7 ] nc

[ 1 8 ] nc

[ 1 e ] nc

[ 2 0 ] L ink-Adapter  Sect ion L ink 0

[2LJ '  Link 1

l 2 2 l '  Link 2

t23l " Link 3

l 2 4 l e x t e r n a l  L i n k  S t . 5

lzsJ '  s t . 6

1 2 6 l "  s t . 7

t27 l "  s t , . 8

[ 2 8 ] '  s t . z

t z e J s r . 1

[ 3 0 ] s r . 3

[  3 1 ] "  s t . 4

' \
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4.3 . The ConflguratLon-JumPer

Jumper  J7  de te rmines  w ich  source  w i l l  l oad  the  sec t ion  'A '  t ranspu te r

v i a  i t s  l i n k  o .
Jumper  J7  se lec ts  the  con f igu ra t ion  source  as  we l l  '

The  fo l l ow ing  poss ib i l i t i es  a re  ava i lab le :

J7 ConflguratLon

A B

U 1

2

3

4

5

6

7

8

9

L 0

L L

L2

1 3

L 4

1s

1,6

I 7

1 8

a)  The  boo t ing  o f  t t te  t ranspu te r . i s  done- '  
Uv tt t" vl , tErBus via the cöLz Link-Adap-
t ä r  l i n k  0 ,  a n d  . .

i .  t he  t ranspu te r  con f igu res  the  C004  v ia  i t s
l i n k  1 :

1 8 ,  3 8 ,  L o B ,  L l B ,  l Z B ,  1 3 8 ,  1 4 8 ,  1 5 8 ,  1 6 8 '

6A,  9A j  umPered;

i i .  t he  con f  i gu ra t ion  o f  t ,he  c004-  i s  enab led
;I; ana vFiE-sus bY means of Lhe coLz
l i nk -adaPte r  l i nk  L :

3 8 ,  4 8 ,  7 8 ,  9 8 ,  l - o B ,  1 1 8 ,  L Z B ,  L 3 B ,  1 4 B  '

l -58 ,  L6B,  178  j  umPered ;

i i i .  a  source external  to  the VMTU- Board
äo" i i sü i " ; - -aü ;  cÖoa-uy  use  o f  rhe  ex t ,e rna l
l i n k - [ l u g  S t . 1 :

1 8 ,  3 8 ,  4 8 ,  6 8 ,  8 8 ,  1 0 8 ,  1 1 8 ,  L z B ,  1 3 8 '

L6B,  1 ,7B ju rnPered '

o o

o o

o - o

o - o

o o

o o o

o o o

o o o

o  o - o

o o o

o o o

o - o  o

o - o - o
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o o

o - o

o - o

o - o

o o

o - o  o

o o o

o o o

o - o - o

o  o - o

o o o

o o o

o o o

o - o

o o

o o

o o

o - o

A b)  The  t ranspu te r  i s  l oaded  v ia  the
e x t e r n a l  l i n k - p l u e  S L . 9
(8 -way  round  söckä t ) ,  and

i .  the  t ranspu te r  con f igu res  the  C004  v ia
i r s  l i n k  1 :

6 A , 9 A ,  1 0 A ,  L 1 A ,  L ? A ,  1 3 4 ,

1 8 ,  2 8  ,  1 4 B ,  l - 5 8  j  u m P e r e d ;

i i .  t he  con f i su ra t ion  o f  the  C004  i s  enab led
via the WiE-Bus bv means of the co12
l ink -adap te r  l i nk '  1 :

10A,  11A,  t zL ,  L3A,

2 8 , 4 8 ,  7 8 , 9 8 ,  1 4 8 ,  1 5 8 ,  1 7 8  j u m P e r e d ;

i i i .  a  source external  to  the VMTM- Board
ggn. f igures the C004 by use of  the external
l i n k - - p 1 u g  S t . 1 :

10A,  11A,  LzA,  134 ,

1 8  ,  2 B  ,  4 8  ,  6 8 ,  8 8 ,  L 7 B  j  u m P e r e d .

t

2

3

4

5

6

7

8

9

1 0

L L

L 2

1 3

L 4

L 5

L 6

L 7

1 8
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o o

o o

o o

o o

o - o

o o o

o o o

o o o

o o o

o o o

o o o

o o o

o o o

o o

o o

o o

o o

o o

A

t i
\-/

1

2

3

4

5

6

7

8

9

1 0

1 1

L 2

1 3

1 4

1 5

1_6

L 7

t_8

c )

1 .

The t ranspu te r  o f  the  sec t ion  'A '  i s
e x c l u s i v e l y  a c c e s s e d  v i a  t h e  l i n k
swiech,  anä

the  con f i su ra t ion  o f  the  C004  i s  enab led
via the WiE-Bus by means of  the C0L2
l i n k - a d a p t e r  l i n k  1 :

2 8 ,  3 8 ,  4 8 ,  5 8 ,  7 8 ,  9 8 ,  1 4 8 ,  1 5 8 ,

1 6 8 ,  l - 7 8 ,  1 8 8  j  u m P e r e d ;

i i .  a  source external  to  the VI ' {TM- Board
con f igu res  the  C004  by  use  o f  the  ex te rna l
l i n k - - p l u g  S t . 1 :

1 8 ,  2 F � ,  3 8 ,  4 8 ,  5 8 ,  6 8 ,  8 8 ,

1 6 8 ,  1 7 8 ,  1 8 8  j u m P e r e d .
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J5 ConflguratLon-llnk transmLssLon speed:

A B

o o o

10 MBi t , /s  :  18 j  umpered

20 MBi t /s  :  1A j  umpered
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Figure L0 :  The Jumpers of  the L ink swi tch sect ion

cte4

ute

;5-r f

cta4

u13
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Figure 11 ;  The L ink buf fers
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5.  The L lnk buf fers

In order to be able to employ the VI. ' ITM module in larger networks, nine
e x t e r n a l  l i n k  c h a n n e l s  h a v e  b e e n  p r o v i d e d  ( S t . l  S t . g ) .  I n  t h e  l i n k
buf fer  sect ion,  the in ternal  TTL l ink channel  s ignals  are t ransformed to
the R5422 standard.  This  measure ensures a considerably  h igher  secur i ty
o f  the  da ta  t ransmiss ion  over  la rge  d is tances .

5.1. tocal  Connect, ions wlth other Modules

Link cabl ing between severa l  boards wi th in the equipment  is  ef fected by
user  opera ted  f l a t -cab le  connec t ions  loca ted  on  the  f ron t  pane l .

L0-way connector  p in-out (  s r .  1  - 8  )

U

RESET-IN +

LINK-IN +

GND

LTNK.OUT

RESET-OUT

1

3

5

7

9

2 . .

4

6

8  . .

1 0 .

RESET-IN

LINK-IN

GND

LINK-OUT +

RESET-OUT +
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5.2.  ConnectLons ln  d ls t r lbuted Systems

Screened  tw is ted -pa i r  cab les  a re  used  fo r  the  l i nks  in  the  d is t r i bu ted
transputer systems. In the VI '{TI.{ module these connections are made via
the  l i nk -p lug  S t .9 .  D is tances  o f  up  to  10  m may  be  covered  us ing  a
t ransmiss ion  ra te  o f  2A  Mb i t / s .  Grea te r  d i s tances  may  be  covered  by
se t t i ng  the  t ransmiss ion  ra te  to  L0  o r  5  Mb i t / s .

Fur thermore i t  is  possib le to  adopt  the INMOS-Standard v ia th is  l ink
channe l .

This  is  accompl ished by changing the res is ter-  network posi t ion f rom (- " ,
' R P 3 '  o v e r  t o  ' R P 4 ' :  \ )

Posit ion 'RP3' :  MEGAFRAI'IE Standard
Pos i t i on  'RP4 '  :  INMOS Compat ib i l y .

Fur thermore,  jumper J6 can be conf igured accord ingly :

J6 Standard choice:

A B

o - o  o

I{EGAFRA}'IE Standard: LA j umpered

INMOS -Compat ib i l i ty :  18 jumpered

Using the INMOS- adapt ion the maximal  t ransmiss ion d is tance is  reduced
t o  1 . 5 0  m !
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t I
\/

s t , .  9

8-way round socket  p in-out  (  Lemosa EGG 2B308CNL)

I

o
o 1 o

2 8

o 3 7 o v iewed from front

4 6
o 5 o

MEGAFRAI,IE-standard INMOS-Compatibi l  i ty

Pin Funct ion

1  . . O  R E S E T - O U T  +
2 RESET-OUT
3  . . .  L I N K - O U T  +
4 LINK-OUT
5  . . .  L I N K - I N
6  . . .  L I N K - I N  +
7  . . .  R E S E T - I N
8  . . .  R E S E T - I N  +

Pin Funct ion

L  . . .  n c
2 RESET-OUT
3 LINK.OUT
4 GND
5 n c
6 LINK-IN
7  . .  O  R E S E T - I N
8 n c
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F igure  L2  :  The  Jumpers  o f  the  L ink  bu f fe r  Secr ion

RFE

JBri= * =e *

RP4
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6 . Technlcal  Data

WIE- Spec .  Rev.  C:  IEC 8Zt ,  IEEE ptOL4 /D 1 .  0
Modes of  operat ion:  A24/A3Z/Dg

Link-buf fersr  9 *  RS-422,
l ink I /Os match cable impedance of  100 Ohm,
open l ink inputs have log ic  zero leve1 (no s ignal )

B o a r d !  s t a n d a r d  d o u b l e  e u r o  c a r d  2 3 3 . 5  *  1 6 0  m r n ,  . 7 - l a y e r  m u l t i l a y e r

D C - V o l t a g e - S u p p l y :  5 . 0  V  t  S Z

m a x .  C u r r e n t :  4 . 5  A
U


