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1.0 General Information

This high performance single board computer combines t h e  powerful
16/32 b i t  microprocessor, t h e  68000, w i t h  128/512K b y t e s  o f
dynamic RAM, a  maximum o f  128K bytes o f  ROM/EPROM and power fu l
I /O devices.

The on-INnArd r e a l -time-clock, t h e  three s e r i a l  I / O  i n t e r f a c e s ,
the p a r a l l e l  I / O  and the t imer o f f e r  a  wide var ie ty  o f  functions
for the  SYS68K/CPU-113.

Easy access t o  these devices i s  provided by t h e  ROM r e s i d e n t
SYSTEM MONITOR, c a l l e d  t h e  SYS68K-18 mcnitor. T h i s  power fu l
software package c a n  b e  u s e d  f o r  program development a n d
debugging.

The SYS68K/CPU-18 h a s  been developed as a  sophisticated VMEbus
board wh ich  m a y  be used i n  a  multiprocessing environment a s  a
number crunching un i t ,  a s  a  peripheral control ler  board o r  as a
"stand-alone uni t"  because o f  i t s  I / O  and t imer functions.

The usage  o f  th is  board i n  c r i t i c a l  rea l - t ime app l ica t ions  i s
enabled through the f a s t  on-board dynamic RAM and the increasable
microprocessor clock frequency ( 8  o r  10 MHz).

This manual prov ides  a  general operating descr ip t ion  o f  t h e
SYS68K/CPU-113,-1C,-1D,-1F hardware.

Follow manufacturer's ins ta l l a t ion  i n s t r u c t i o n s  f o r  usage  a n d
troubleshooting.
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FIG. 1 PHOTO OF BOARD
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2.0 General Operation

The SYS68K/CPU-1B board contains the  powerful 68000 CPU with 128K
bytes o f  dynamic RAM, a  maximum o f  128K bytes o f  EPROM, a n d
several powerful I / O  capabi l i t ies (see F i g . 1 ) .

One RS232 ( C )  i n t e r f a c e  ( P o r t  1  connector P 4 )  i s  u s e d  i n
conjunction w i t h  a  s tandard terminal t o  enter and debug u s e r
programs under control o f  the monitor firmware.

A second RS232 (C)  in ter face  (Por t  2  connector P3) may b e  u s e d
for up/down load o f  user programs and data, o r  i n  the transparent
mode t o  interface the terminal connected t o  port  1  d i r e c t l y  t o  a
host computer.

The t h i r d  RS232 ( C )  i n t e r f a c e  (Por t  3  connector  P 5 )  i s  a
universal p o r t  u s a b l e  t o  support a  s e r i a l  p r i n t e r ,  a  f l o p p y
system, c a r t r i d g e  t a p e  back-up, a  second terminal ( m u l t i - u s e r
stat ion),  o r  an external user task.

The microprocessor-programmable Real Time Clock can be u s e d  i n
conjunction w i t h  a  Mul t i  User/Multi  Tasking operating system and
real t ime applications.

The pa ra l l e l  I / O  port  (68230 Para l le l  In ter face  Timer -  P I / T )  i s
accessible through the 64 PIN male connector P2. T h e  P I / T  adds
24 I / O  l ines  and 4  control l ines  as wel l  as a  24 b i t  t imer wi th  a
5 b i t  prescaler t o  the overal l  board capabi l i t ies .

The general block diagram o f  the SYS68K/CPU-1B board i s  shown i n
Fig. 2 .
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FIG. 2 BLOCK DIAGRAM OF THE SYS68K/CPU-1B
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Features o f  the  SYS68K/CPU-1B

. 68000 CPU w i t h  8M112 c l ock  frequency

. 128K b y t e s  o f  DRAM arranged as 64K *  16 w i t h  an access t ime
o f  280ns ( t y p )

. D i s t r i b u t e d  Refresh (300ns maximum de lay  every 15us)

. 64K bytes (max) o f  ROM/EPROM f o r  t h e  system

. 64K bytes (max) o f  ROM/EPROM/SRAM f o r  t h e  user

. Real  Time Clock w i t h  b a t t e r y  backup

. 3  RS232 Communication In te r faces  (110-19200 Baud)

. up/down-load t o / f r o m  a hos t  computer

. Transparent  Mode

. P a r a l l e l  I n t e r f a c e  a n d  Timer Chip prov ide I / O  a n d  T i m e r
funct ion

. Loca l  I n t e r r u p t  handl ing v i a  au to - i n t e r r u p t  vec to rs

. F ree  j u m p e r  s e l e c t a b l e  a d d r e s s  range f o r  t h e  s h o r t  I / O
address l i c t l i f i e r  (AM4)

. One l e v e l  Bus A r b i t e r

. One l e v e l  S lave Bus a r b i t r a t i o n

. F u l l y  VMEbus compatible

. RESET and SOFTWARE ABORT f u n c t i o n  switches
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Features o f  t he  SY5E8KICPU-1C

. The SYS68K/CPU-1C conta ins  t h e  same fea tu res  as  t h e  CPU-1B

. 68000 CPU w i t h  10MHz c l o c k  f requency

Features o f  the  SYS68K/CPU-1D

. The SYS68K/CPU-1D conta ins t h e  same fea tu res  as t h e  CPU-1B

. 68000 CPU w i t h  10MHz c l o c k  frequency

. 512K bytes o f  DRAM arranged as 256K *  16 w i t h  an access t ime
o f  280ns ( t y p )

Features o f  t h e  SYS68K/CPU-1F

. The SYS68K/CPU-1F conta ins t h e  same fea tu res  as  t h e  CPU-1B

. 68000 CPU w i th  8MHz c l ock  frequency

. 512K bytes o f  DRAM arranged as 256K *  16 w i t h  an access t ime
o f  280ns ( t y p )

A l l  SYS68K/CPU-1B,-1C,-1D,-1F b o a r d s  a r e  a v a i l a b l e  w i t h  t h e
enhanced 68000 CPU, t h e  68010 ( v i r t u a l  machine). T h e  fea tu res  o f
the CPU-bnArds w i t h  t he  v i r t u a l  processor a re  i d e n t i c a l ,  o n l y  the
CPU i s  changed, and  a  V  i d e n t i f i e s  t h i s  ve rs ion .

V i r t u a l  Processor Boards:

SYS68K/CPU-1VB

SYS68K/CPU-1VC

SY568K/CPU-1VD

SYS68K/CPU-1VF
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3.0 Hardware Overview

The h e a r t  o f  the SYS68K/CPU-1B board i s  the  68000 microprocessor
unit ( 8  MHz)  w i t h  i t s  asynchronous 16 b i t  data bus and 2 3  b i t
address bus. T h e  address bus provides a  d i rec t  memory addressing
range o f  16 mega bytes. T h e  merrccy and I / O  devices communicate
with t h e  CPU v i a  i t s  loca l  system bus. T h e  address range f r o m
$000008 t o  $OFFFFF ( 1  Mega byte) i s  assigned t o  t h e  o n -board
system memory and the I / O  devices. A l l  other addresses a b o v e
$100000 are  external addresses on the VMEbus.

The spec i f i ca t ions  o f  t h e  SYS68K/CPU-1 boards  a r e  g i v e n  i n
ANENDIX A.

3.1.The Microprocessor

Two d i f f e r e n t  microprocessors can be used on t h e  SYS68K/CPU-1
boards, t h e  68000 or  the 68010. B o t h  CPUs are  described below.

3.1.1 The 68000 Hardware Description

The 68000 contains seventeen 32 b i t  registers,  two 32 b i t  program
counters, a n d  a  1 6  b i t  s t a t u s  r e g i s t e r .  T h e  f i r s t  e i g h t
registers ( D O  -  D7) a r e  used as data registers f o r  byte ( 8  b i t ) ,
word ( 1 6  b i t )  and long word (32  b i t )  operations. T h e  s e t  o f
seven address r e g i s t e r s  ( A O  -  A6) a n d  t h e  superv isor  s t a c k
pointer may  be used as software stack pointers and base address
registers.

Additionally, a l l  17 registers  may be used f o r  word and long word
address operations, o r  as index registers.

Table 1  shows the Vector Table Lay-Out o f  the 68000



Featu res  o f  t h e  68000  CPU :

-  8  3 2  b i t  D a t a  R e g i s t e r s

-  7  3 2  b i t  A d d r e s s  R e g i s t e r s

-  3 2  b i t  S u p e r v i s o r  S t a c k  P o i n t e r

-  32  b i t  U s e r  S t a c k  P o i n t e r

-  1 6  b i t  S t a t u s  R e g i s t e r

-  1 6  Mby te  D i r e c t  A d d r e s s i n g  Range

-  5 6  p o w e r f u l  I n s t r u c t i o n  Types

-  1 4  d i f f e r e n t  A d d r e s s i n g  Modes

-  5  m e i n  D a t a  Types

-  Memory Mapped I / O

-  Asynchronous  Bus  S t r u c t u r e

-  T r a n s p a r e n t  Hardware H a n d l i n g

For f u r t h e r  d e t a i l s  s e e  68000 D a t a  S h e e t  i n  APPENDIX F.
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TABLE 1 :  68000 CPU -  Vec tor  Tab le

Vector
No.(s)

Address
Dec H e x Space Assignment

0 0 000 SP R e s e t : I n i t i A l  SSP
- 4 004 SP R e s e t : I n i t i a l  PC
2 8 008 SD Bus E r ro r
3 12 00C SD Address E r r o r
4 16 010 SD I l l e g a l  I n s t r u c t i o n
5 20 014 SD Zero D iv ide
6 24 018 SD CHK I n s t r u c t i o n
7 28 01C SD TRAPV I n s t r u c t i o n
8 32 020 SD Pr i v i l ege  V i o l a t i o n
9 36 024 SD Trace

10 40 028 SD Line 1010 Emulator
11 44 02C SD Line 1111 Emulator
12* 48 030 SD (Unassigned,reserved)
13* 52 034 SD (Unassigned,reserved)
14* 56 038 SD (Unassigned,reserved)
15 60 03C SD U n i n i t i a l i z e d  I n t e r r u p t

Vector
16-23 64 04C SD (Unassigned,reserved)

95 05F

24 96 060 SD Spurious I n t e r r u p t
25 100 064 SD Level 1  I n t e r r u p t

Autovector
26 104 068 SD Level 2  I n t e r r u p t

Autovector
27 108 06C SD Level 3  I n t e r r u p t

Autovector
28 112 070 SD Level 4  I n t e r r u p t

Autovector
29 116 074 SD Level 5  I n t e r r u p t

Autovector
30 120 078 SD Level 6  I n t e r r u p t

Autovector
31 124 07C SD Level 7  I n t e r r u p t

Autovector
32-47 128 080 SD TRAP I n s t r u c t i o n  Vectors

191 OBF
48-63* 192 000 SD (Unassigned,reserved)

255 OFF
64-255 256 100 SD User I n t e r r u p t  Vectors

1023 3FF

* V e c t o r  numbers 12,13,14,16 through t o  23, a n d  48 through 6 3
are reserved f o r  f u t u r e  enhancements b y  M o t o r o l a .  N o  u s e r
per iphera l  dev ices should be assigned these numbers.
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3.1 .2  The 68010 Hardware Descr ip t ion

The 6 8 0 1 0  CPU conta ins  t h e  same fea tu res  as  t h e  68000 CPU ( c o d e
compatible) excep t  f o r  t h e  f o l l o w i n g  b u i l t - i n  enhancements.

A v e c t o r  base r e g i s t e r  i s  used t o  determine t h e  l o c a t i o n  o f  t h e
exception v e c t o r  t a b l e  i n  memory t o  s u p p o r t  m u l t i p l e  v e c t o r
tab les .  A d d i t i o n a l l y ,  a n  a l t e r n a t e  f u n c t i o n  code r e g i s t e r  a l lows
the s u p e r v i s o r  t o  access user  da ta  space o f  emulate CPU s p a c e
cycles.

During a  Bus E r r o r  except ion processing sequence, t h e  f o l l o w i n g
in format ion i s  p laced on t h e  superv isor  s tack :

1) S ta tus  Reg is te r

2) Program Counter ( two  t o  f i v e  words)

3) Frame format  and vec to r  o f f s e t

4) I n t e r n a l  r e g i s t e r  i n fo rmat ion  (22  words)

3.2 The Dynamic RAM

The o n -board RAM area i s  used f o r  t h e  C P U ' s  e x c e p t i o n  v e c t o r
tab le ,  a s  sc ra tch  pad f o r  t h e  system moni tor,  c a l l e d  SYS68K-1B,
and f o r  t h e  user  program/data. T h e  dynamic RAM area cons i s t s  o f
128K bytes on  t he  SYS68K/CPU-1B and on t h e  SYS68K/CPU-1C.

The RAM a r e a  i s  expanded t o  512K bytes on  t he  SYS68K/CPU-1D and
-1F. T h e  DRAM h a s  a n  access t ime  o f  280ns ( t y p i c a l )  i f  n o
ref resh cyc le  i s  under execut ion.

3.2.1 The Dynamic RAM Refresh

The Dynamic RAM re f resh  i s  accomplished by  performing a  memory
cycle a t  e a c h  o f  t he  128 row addresses a t  an i n t e r v a l  o f  2 m s .
The u s e d  "RAS Only  Refresh "  r e s u l t s  i n  a  s u b s t a n t i a l  r e d u c t i o n
o f  o p e r a t i n g  power. F o r  r e a l  t ime  operat ions,  t h e  r e f r e s h  i s
f u l l y  asynchronous t o  t he  LOCAL and V! u s  accesses.

A maximum d e l a y  o f  300ns f o r  an access i s  r e q u i r e d ,  When  a
re f resh  request  i s  pending a t  t h e  same t ime  as an access request ,
because t h e  r e f r e s h  has t h e  h ighes t  p r i o r i t y .

The re f r esh  i s  organized i n  128 s teps  every  2ms. T h i s  r equ i res  a
minimum t ime de lay,  i f  access requests a r e  pending and r e f r e s h  i s
i n  p r o c e s s .  T h e  r e p e t i t i o n  r a t e  f o r  a  r e f r e s h  c y c l e  i s  1 5
microseconds.

The d e t a i l e d  t i m i n g  diagram o f  t he  r e f r e s h  i s  shown i n  F igure  3 .
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REFREC

ACCESRE0

ACCESS

REFCYCLE

REFREO =  Refresh Request from Refresh Control Logic
ACCESREO = Access Request from LOCAL bus
ACCESS =  Pending Access from LOCAL bus
REFCYCLE =  Pending Refresh Cycle for all RAM's

FIG. 3 THE GLOBAL REFRESH TIMING DIAGRAM

REFREQ =  R e f r e s h  Request  f r o m  R e f r e s h  C o n t r o l  L o g i c

ACCESRE0 =  Access  Reques t  f r o m  LOCAL bus

ACCESS =  Pend ing  Access  f r a n  LOCAL bus

REFCYCLE =  Pend ing  R e f r e s h  C y c l e  f o r  a l l  RAMS

23



3.2.2  Timings o f  the Dynamic RAMs

This paragraph descibes a l l  the  timings to/from the DRAMs.

In general, t h e  DRAMS a r e  150ns  devices which o p e r a t e  a t  a n
ef fect ive access t ime o f  180ns.

A f u l l y  asynchronous control log ic  drives the  access c y c l e s  a s
well  as the  refresh cycles.

The refresh c i r c u i t r y  generates one refresh cycle every 15 micro-
seconds. T h e r e f o r e  the board can be used t o  operate i n  high-end
real t ime applications.
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Tab le  2  Ti m e  Va l u e s  f o r  a n  Access  C y c l e  w i t h o u t  R e f r e s h  Reques t

SIGNAL DESCRIPTION
(ns)
Min .

(ns)
Max.

1.  A S *  a c t i v e  t o  Access  Reques t 10 33
a c t i v e

2. A S *  a c t i v e  t o  Access  C y c l e 33 66
s t a r t

3. A S *  a c t i v e  t o  DIACNDUT* 285 328
a s s e r t e d

4 .  A S *  a c t i v e  t o  AS* 285 14000
i n a c t i v e

5. A S *  i n a c t i v e  t o  DrACKOUT* 30 45
i n a c t i v e

6.  A S *  i n a c t i v e  t o  Access  C y c l e 15 25
i n a c t i v e

7. D a t a  v a l i d  b e f o r e  DTACK* 10
a s s e r t e d
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FIG. 4 ACCESS CYCLE WITHOUT REFRESH REQUEST
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Table 3  T i m e  Va l u e s  f o r  a  Double Access C y c l e  w i t h  P e n d i n g

Refresh Request

SIGNAL DESCRIPTION
(ns)
Min.

(ns)
Max.

1. REFCYCLE a c t i v e 290 330

2. AS1* a c t i v e  t o  Access Cycle
ac t i ve

320 360

3. AS1* a c t i v e  t o  DTACE1*
ac t i ve

560 600

4. AS1* a c t i v e  t o  AS1*
inac t i ve

560 14000

5. AS1* i n a c t i v e  t o  Access 15 25
Cycle i n a c t i v e

6. AS1* i n a c t i v e  t o  DTACK1*
inac t i ve

30 45

7. AS2* a c t i v e  t o  AS2*
inac t i ve

8. AS2* i n a c t i v e  t o  Access Cycle
i nac t i ve

15 25

9. AS2* i n a c t i v e  t o  DTACE2*
inac t i ve

30 45

10. AS2* a c t i v e  t o  DTACE2*
ac t i ve

880 920

11. AS2* a c t i v e  t o  AS2*
inac t i ve

880 14000

12. Data  v a l i d  t o  DTACE1* a c t i v e 0

13. Data  i n v a l i d  t o  DTACE2* a c t i v e 0

14. Data  v a l i d  t o  s t a r t  Access 0
Cycle
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AS2' DTACK2' : AS' and DTACK* for the second cycle

FIG. 5 DOUBLE ACCESS CYCLE WITH PENDING REFRESH REQUEST
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3.2.3 The DRAM Summary

Sta r t  Address $ 0 0 0 0 0 8

End Address a )  $ 0 I F F F F  ( 1 2 8 K  bytes)

End Address b )  $ 0 7 k e e n  ( 5 1 2 K  bytes)

Boundary a )  $ 0 2 0 0 0 0

Boundary b )  $ 0 8 0 0 0 0

Access Mbdes B y t e  o r  Wbrd

Read o r  Wr i t e

Usable Data B i t s  D O -D7 and D8-D15

Access Time 2 8 5 n s  (min)

320ns ( t y p )

600ns (max) w i t h  Refresh



3.3 The PROM/EPROM Areas

The SYS68K/CPU-1B c o n s i s t s  o f  4  sockets f o r  JEDEC c o m p a t i b l e
devices. T w o  d i f f e r e n t  meng.gy banks ( w i t h  2  sockets each) a r e
used -  one f o r  t h e  boot -up and one f o r  user  a p p l i c a t i o n  programs.

EPROM 2732 4K *  8 8K bytes t o t a l
EPROM 2764 8K *  8 16K bytes t o t a l
EPROM 27128 16K *  8 32K bytes t o t a l
EPROM 27256 32K *  8 64K bytes t o t a l

3.3.1 The SYSTEM Area

During t h e  power-up phase t h e  68000 CPU reads two v e c t o r s  L u n t
t h i s  EPROM a r e a ;  o n e  i s  t h e  I n i t i a l  S t a c k  P o i n t e r  ( A d d r e s s
$000000 -  $000003) a n d  o n e  i s  t h e  I n t i t i a l  P rog ram C o u n t e r
(Address $000004 -  $000007).

The data s i g n a l s  D0-D7 a re  used on t h e  socket  J40 ( l ower )  and  t h e
data s i g n a l s  D8-D15 a r e  connected t o  t he  socket  J24 (uppe r ) .

For p r o p e r  i n i t i a l i s a t i o n ,  t h e  f i r s t  e i g h t  addresses f r o m  t h e
SYSTEM Area a re  down-napped t o  t h i s  address range.

F ig .6  shows t h e  l o c a t i o n  diagram o f  t h e  SYSTEM Area.

The SYSTEM Area can be conf igured f o r  t h e  f o l l o w i n g  dev ices:
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The c o n n e c t i o n  o f  t he  address and c o n t r o l  s i g n a l s  be tween  t h e
d i f f e r e n t  d e v i c e  types i s  prov ided through a  w i re -wrap area (WC1
and WC2)

The f o l l o w i n g  t a b l e  dhows  a l l  t h e  jumper s e t t i n g s  w h i c h  a r e
required f o r  t he  d i f f e r e n t  dev ices:

Table 4  SYSTEM Area Jumper s e t t i n g s

Device Type Connection between:

2732

• • • • • • I N i m i r l i i • 1 1 . • • • 1 1 W I I I N N O

2764* and

27128*

%cm. -  wc2#2
wcl#2 -  wc2#2
wr1#4 -  wc2#4
%Cal -  Wt2#1

WC1#2 -  WC2#2

WC1#4 -  • WC2#4

27256 WC1#1 -  WC2#1

WC1#2 -  WC1#3

WC1#4 -  WC2#4

* d e f a u l t  c o n d i t i o n  dur ing  manufacturing
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3.3.2 The SYSTEM Area Summary

EPROM 2732 4 K  * 8 8K bytes  t o t a l
EPROM 2764 8 K  * 8 16K bytes  t o t a l
EPROM 27128 1 6 K  * 8 32K bytes t o t a l
EPROM 27256 3 2 K  * 8 64K bytes t o t a l
SRAM 6264 S K  *  8 16K bytes t o t a l

Table 5 descibes t h e  jumper s e t t i n g s requi red f o r  t h e  d i f f e r e n t

S ta r t  Address $ 0 8 0 0 0 8

End Address $ 0 9 1 e r n ,

Boundary $ 0 2 0 0 0 0

Boot Address $ 0 0 0 0 0 0  to $000007

Access Modes B y t e  o r  Word

Read Only

Access Time 6 0  -  375ns (min)
(jumper se lec tab le )  1 2 5  -  500ns (max)

3.3.3 The USER Area

Fbr user  a p p l i c a t i o n  programs o r  as a  s t a t i c  RAM area,  t w o  28 p i n
sockets a re  prov ided on t h e  board.

The c h i p - se lec t i on  f o r  t h e  upper-  (D8-D15) and t h e  lower  s o c k e t
(D0-D7) o n  t h e  'hoard i s  b y t e  wide organized.  T h i s  a l l ows  by te
manipulat ion i n  t h e  SRAM-mode.

Fig.7 s h o w s  t h e  l o c a t i o n  diagram o f  t he  LEER Area and t h e  w i r e -
wrap conf igura t ion  a rea .

This w i r e  wrap con f i gu ra t i on  a rea  de f ines  which  a d d r e s s / c o n t r o l
s ignals a re  connected t o  t he  socket  p a i r s .

The f o l l o w i n g  device types a r e  usable i n  t h e  USER Area:

devices.
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Table 5  USER Area Jumper Se t t i ngs

Device Type Connection between:

2732 WD1#1 -  WD2#2

WD1#2 -  WD2#2

WD1#4 -  WD2#4

2764

27128

WD1#1 -  WD2#1

WD1#2 -  WD2#2

WD1#4 -  WD2#4

27256 WD1#1 -  WD2#1

WD1 #2 -  WD1 #3

WD1#4 -  WD2#4

6264* WD1#1 -  WD2#2

WD1#2 -  WD2#3

WD1#4 -  WD2#4

* d e f a u l t  cond i t i on  dur ing  manufacturing



3.3.4 The USER Area Summary

Jumper
Closed
on BR7

Jumper
Closed
on BR6

Access Times
(ns)

Min. M a x .

Device
Access
Times (ns)

2 -  3 2 -  3 62 125 60

2 -  3 2 -  4 125 188 125

2 -  3 2 -  1 188 250 180

1 -  2 2 -  3 125 250 125

1 -  2 2 -  4 250 375 250

1 -  2 2 -  1 375 500 375

36

Start  Address

End Address

Boundary

Access Mbdes

Usable Data B i ts

Access Time
(jumper selectable)

$0A0000

$OBFFFF

$020000

Byte o r  Word transfers

Read o r  Write on SRAM

Read only on EPROM

DO-D7 and D8-D15

60 -  375ns (min)
125 -  500ns (max)

3.3.5 The Access Speed Selector

To enable the  use o f  f a s t  and slow devices, t h e  PROM/EPROM areas
have a  selectable access t ime speed selector.

This jumper f i e l d  provides d i f f e r e n t  jumper sett ings as l i s t e d  i n
Table 6 .

Fig.7 shows t h e  locat ion diagram o f  the speed selectors.

Table 6  PROM Speed Selection
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4.0 Local  I / O  and Cont ro l  Devices

The SYS68K/CPU-1B b n a r d  c o n t a i n s  3  s e r i a l  I / O  Communication
In te r faces ,  a  R e a l  T i m e  C l o c k  w i t h  a  b a t t e r y  b a c k - u p  a n d  a
P a r a l l e l  I n t e r f a c e  and Time Module.

4.1 The S e r i a l  I / O

The b n a r d  c o n t a i n s  3  independant s e r i a l  I / O  c h a n n e l s  w i t h  a
seperate s t r a p  se lec tab le  Baud Rate (110  t o  19200 B a u d ) .  E a c h
s e r i a l  I / O  i n t e r f a c e  h a s  a  jumper f i e l d  f o r  e a s y  I / O  s i g n a l
assignment changes t o  t he  25 p i n  D-sub connectors ( f ema le ) .

A l l  s e r i a l  I / O  c o n t r o l  ch ips  a r e  6 8 5 0  d e v i c e s  (Asynchronous
Coununication I n t e r f a c e  Adapter -  ACIA).

4 .1 .1  The Termina l  I n t e r f a c e

The RS232 ( C )  i n t e r f a c e  i s  used t o  communicate v i a  P o r t  1
(connector P4) w i t h  a  standard t e r m i n a l .  T h e  t ransmiss ion fo rmat
i s  i n i t i a l l y  p reset  as  f o l l o w s :

8 D a t a  B i t s

1 S t o p  B i t

No P a r i t y

No Pro toco l

The te rm ina l  must be s e t  t o  these cond i t i ons .

Further d e t a i l s  o f  c o n t r o l  f unc t i ons  and p o r t  fo rmat  changes a r e
shown i n  t h e  Software Manual o f  t he  used system m o n i t o r .  T h e
de ta i led  hardware diagram o f  t he  i n t e r f a c e  i s  g i ven  i n  F i g . 9 .

The t e r m i n a l  i n t e r f a c e  can i n t e r r u p t  t h e  68000 CPU on l e v e l  4 .
The f o r c e d  i n t e r r u p t  v e c t o r  i s  t h e  a u t o  i n t e r r u p t  v e c t o r
(#2B/$000070)

The d e f a u l t  s i g n a l  assignments du r i ng  manufactur ing a re  l i s t e d  i n
Table 7 .
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Table 7  Terminal  S igna l  Asignments

P4
PIN INPUT OUTPU' SIGNAL

1

2

3

4

5

6

7

8

9

20

X

X

X

Protect ive GND connected t o
s ignal  GND

Transmit Data (T) D)

Receive Data (RXD)

Request t o  Send (RTS)

Clear t o  Send (CTS)

Data Se t  Ready (DSR)

Signal GND

Data C a r r i e r  Detect  (DCD)

Signal GND

Data Terminal  Ready (DTR)

The l o c a t i o n  diagram o f  t he  Terminal  I n t e r f a c e  p a r t s  a re  o u t l i n e d
in  F ig .10
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4 . 1 . 2  The  Remote I n t e r f a c e

The second  RS232 c o m p a t i b l e  i n t e r f a c e  i s  t h e  Remote I n t e r f a c e .

The hardware drawing i s  shaven i n  F i g . 11 ,  a n d  t h e  l o c a t i o n  diagram
o f  t h e  i n t e r f a c e  p a r t s  i s  o u t l i n e d  i n  F i g . 1 2 .

Ty p i c a l  a p p l i c a t i o n s  f o r  t h i s  i n t e r f a c e  a r e  :

-  S e r i a l  P r i n t e r

-  Second Te r m i n a l  ( M u l t i - U s e r  A p p l i c a t i o n s )

-  S e r i a l .  L i n k  t o  a  Back  Up Medium.

The Remote I n t e r f a c e  c a n  i n t e r r u p t  t h e  68000 CPU on l e v e l  3 .  T h e
f o r c e d  i n t e r r u p t  v e c t o r  i s  t h e  a u t o v e c t o r  ( *27 /$000006C)

•
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Table 8  l i s t s  t h e  d e f a u l t  assignments du r ing  manufacturing :

P4
PIN INPUT OUTPUT SIGNAL

1 X X Protective GND connected t o
signal GND

2 X Transmit Data (TXD)

3 X Receive Data (RXD)

4 X Request t o  Send (RTS)

5 X Clear t o  Send (CTS)

6 X Data Set Ready (DSR)

7 X X Signal GND

8 X Data Carr ier  Detect (DCD)

9 X Signal GND

20 Data Terminal Ready (DTR)

Table 8  Remote S igna l  Assignments

43



CONNECTOR
BR14 P 5

R 27

FTIROP 5 7
00 2 2

K7 H a . . J .  5\,

D l 2 1
C2 2 0
03 1 9
C.  1 8
0 5  1 7
DO 1 6
C7 1 5
Al 1 1
48

10
CS68X
E

P r  •

IRC
:
C1 T X °
C2
D3 R X
D..
:5 M T S -
05 Zrs
PS
050 1 5 E 5
Cs •
77.s7 T X C

- 3852

RXC

115
12

3
, 1 1

•

1488RN 9 6- 1 2 V f 1  Z7K

2

2_3

j.J16

ILE19

J15

T1NP3

BR 33

- 12 v

-5v 1 0

RN 9
27 K

" I

11

12

•
JUMP 2

P5  .
 r   P 5  •  7P5.9

3

.12V

R 30
J16

14 89

J15

13 T

) 3

14 88

- — •  2

6 1 5  p 5
▶

7•°-%1P 5  •  20

13 p 5  •   5

V  P 5 •  6
1 4 1 _ _ L L .  8

AG. 11 HARDWARE DIAGRAM OF THE REMOTE INTERFACE

44



‘7,

R17
R16

C11
BR 271

360

361

BR26.
CID

CO

C49

J62

J74

C47
375 7" CO

03 U'1.

4c

J51

a stIO

C501

5 I R I O
co

R6

ID 0N

RNL

350

3A50

•  3 4 6

-
.147

C10
334

 R 2 3  =1„:"'
C16

J35

R19

01
e e  >

•  . 1 1 3

8R8 336 C 1 3

7 C ;
BR28

tx
,1 J 3 7

 4 . 1 = ' P B .

= 3 4 1 2

8R36
314RN9 •ti

317

R21

J76 t r o BR41

R20 - - - 7 7 1 : 9 V 1 - 1 2 = - - W 1 - 1 1 -
coy W N 3

,-,

S R L  r

352 338

PINTO

.118

CD J20

BRE
BR2

365

364

34

.166

ti

367

J68

C35

.159

370

353 J39 70

Is)
J21

.154

RN3 R291

.155 WB2

 .,.,
"t.: R33

W  8, 1
W 8 1

9 1

'712N1

J22

W C1
WC2

340

WD2

J23

J24

.125

.171

W12
W13

WI
WI

372

J73

C30 C24 J  C21-.-19

C

C23 C 2 1
V

u1
V

C26

C28 C37 C27 I  C 2 2 C31

C25

E : 1
C33

f f
X  X

x  X  * *Na

FIG. 12 LOCATION DIAGRAM OF THE REMOTE INTERFACE PARTS

45



4.1.3 The Host Interface

The t h i r d  on-board RS232(C) in ter face  can be used i n  conjunction
with a  host computer. T h e  detai led schematic i s  given i n  Fig.16.

A standard uamunicaticn method t o  communicate between a  terminal
(connector P 4 )  a n d  a  h o s t  computer (connector  P 3 )  i s  t h e
Transparent r o d e .  W h e n  t h e  Transparent  Mode i s  u s e d ,  a l l
transmitted characters are  sent d i r e c t l y  from the terminal t o  the
host computer and no correction o r  modification i s  done b y  t h e
SYS68K/CPU-1B b o a r d .  I n  a  configuration l i k e  the  one shown i n
Fig.15, b o t h  computers a r e  configured t o  receive data o n  t h e
Transmit D a t a  L i n e  (TXD) from the terminal and echo i s  v i a  t h e
Receive Data Line (RXD) back t o  the terminal.  T h e  SYS68K/CPU-1B
h r d  p o l l s  the  terminal ACIA registers i n  the Transparent Mode.
When the user types i n  the va l id  stop character sequence, t h e  CPU
recognizes i t ,  stops the  transmission o f  the following characters
from the terminal t o  the host computer, and returns t o  the system
monitor program. T h e  s t o p  charac ter  sequence i s  t h e  l a s t
Character sequence tha t  the  SYS68K/CPU-1B board sends t o  the host
computer.

I f  t h e  connected d e v i c e  cannot dr ive  the CTS s i g n a l  t o  h i g h
state, a  connection from P3 p in  5  t o  pin 20 has t o  be hard wired.

The b a u d  r a t e  o f  each module ( Te r m i n a l ,  SY868K/CPU-1B b o a r d
terminal in ter face ,  and host computer interface)  must be jumpered
equally. T h e  b a u d  r a t e  o f  the host A C I A remains u n a l t e r e d
because t h e  Transparent Mode handling does not use t h i s  ACIA f o r
the t rans fe r.

A detai led description o f  the data format and the system moni tor
Dump/Load (DU/LO) commands i s  given i n  the manual.

The Host Inter face c a n  interrupt  the 68000 CPU on l e v e l  2 .  T h e
forced i n t e r r u p t  v e c t o r  i s  t h e  a u t o - interrupt  v e c t o r
(#26/$000068).
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Table 9  l i s t s  t h e  d e f a u l t  s i g n a l  a s s i g n m e n t s  d u r i n g
manufacturing:

P4
PIN INPUT CUI'PUT SIGNAL

1 X X Protec t ive  GND connected t o
s ignal  GND

2 X Transmit Data (TXD)

3 Receive Data (RXD)

5 Clear t o  Send (CTS)

7 X Signal GND

9 X Signal GND

20 X Data Termina l  Ready (DTR)

Table 9  Host S igna l  Assignments
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4.1 .4  The Baud Rate Se lec t ion

Each c l o c k  i n p u t  f o r  t h e  t ransmi t  and rece ive  baud r a t e  o f  t h e
three s e r i a l  I / O  channels i s  s t r a p  se lec tab le  t o  one o f  t h e  8
d i f f e r e n t  baud r a t e  c locks  d r i ven  by  the  14411.
Tables 10  and 11 d e f i n e  t h e  va lues.

Table 10 The Baud Rate Se lec to r  (BR12-1-3)

Jumper PIN B a u d  Rate

WF1#1 9 6 0 0  T I N P 1 ,  TINP2, TINP3

h71#2 4 8 0 0

WF1#3 2 4 0 0

WF1#4 1 2 0 0

WF3#1 6 0 0

W73#2 3 0 0

WF3#3 1 5 0

WF3#4 1 1 0

Table 11 The Baud Rate Se lec to r  (BR12-1-2)

Jumper PIN B a u d  Rate

WF1#1 3 8 4 0 0

WF1#2 1 9 2 0 0

WF1#3 9 6 0 0

WF1#4 4 8 0 0

WF3#1 2 4 0 0

WF3#2 1 2 0 0

WF3#3 6 0 0

WF3#4 4 4 0
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The Baud Rates o f  t he  Terminal ,  Hos t  and Remote I n t e r f a c e  a re ,  i n
de fau l t  du r ing  manufacturing, connected t o  9600 Baud.

The jumper f i e l d  BR12 de f ines  t h e  r a t i o  o f  t he  d r i ven  Baud Rate.

A j u m p e r  s e t t i n g  between p i n  1  and p i n  3  ( d e f a u l t  c o n d i t i o n )
resu l t s  i n  t h e  B a u d  R a t e s  l i s t e d  i n  Table 10, and  a  j u m p e r
se t t i ng  between p i n  1 and p i n  2  r e s u l t s  i n  t he  Baud Rates l i s t e d
i n  Tab le  11 .

Figs.17 a n d  18 Show the  d e t a i l e d  hardware drawing and t he  jumper
locat ion  diagram.
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4.1.5  ACIA Access Times

The ACIA i s  a  control ler  device from the synchronous 6800 fami ly.
Therefore, t h e  access  c y c l e  i s  controlled b y  t h e  Processor
signals VMA*,VPA* and the E signal .

No Description Min Max Unit

1 AS* low 800 ns

2 AS* asserted t o  VPA*
asserted

30 80 ns

3 AS* inact ive t o  VPA*
inactive

30 80 ns

4a VMh* asserted (8M Hz Processor
clock frequency)

850 1000 ns

4b VMA* asserted (10MHz Processor
clock frequency)

700 900 ns

5 VPA* t o  VMA* delay M I D 150

Table 13 ACIA Timing (worst case)

No Description Min Max Unit

1 AS* low O E M 2000 ns

2 AS* asserted t o  VPA*
asserted

30 80 ns

3 AS* inact ive  t o  VPA*
inactive

30 80 ns

4a VMA* asserted (8MHt Processor 850 1000 ns
clock frequency)

4b VMA* asserted (10MHz Processor
clock frequency)

700 900 ns

5 VPA* t o  VMA* delay .1M11, 1000 ns

To i n i t i a t e  the t ransfer,  t h e  Processor must receive t h e  VPA*
signal f r o m  the decoding logic .  When the CPU i s  synchronized t o
the E clock signal ,  t h e  VMA* signal  i s  asserted t o  signal  the  I / O
devices t h a t  t h e  t ransfer  i s  beginning.  T h e  synchronization
requires addit ional  t ime (1000ns maximum).

The t i m i n g  diagrams, i l l u s t r a t i n g  the best and worst cases are
shown i n  Figs.  1 9  and 20.

Tables 12 and 13 l i s t  the re lated values.

Table 12 ACIA Timing (best  case)
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4.1.6  S e r i a l  I / O  I n te r f ace  Summary

Terminal

S ta r t  Address
End Address

Access Mode

Usable Data B i t s

$000080
$000082

Byte Only
Read and Wr i te

D8-D15

Access Time 1 0 0 0 n s  (min)
2000ns (max)

I n t e r r u p t  Request Leve l  4

I n t e r r u p t  Handl ing

Remote

f i xed  IRO vec to r  (#28)
Address:$000070

Sta r t  Address
End Address $ 0 0 0 0 4 3

Access Mode B y t e  Only
Read and Wr i te

Usable Data B i t s  D O -D7

Access Time 1000ns (min)
2000ns (max)

I n t e r r up t  Request Leve l  3

In te r rup t  Handl ing f i x e d  I R Q  vec to r  (#27)
Address:$00006C

HOST

Sta r t  Address w a i n
End Address $ 0 0 0 1 0 3

Access Mode B y t e  Only
Read and Wr i te

Usable Data B i t s  D O -D7

Access Time 1 0 0 O n s  (min)
2000ns (max)

I n t e r r u p t  Request Leve l  2

I n t e r r u p t  Handl ing f i x e d  I R O  vec to r  (#26)
Address:$000068

1

1
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Table 15 RTC Write Time Values

Number Parameter
(Note A)

Min. M a x .

1

3

4

5

Axx va l id  and IACK* high t o  AS* low

AS* high

AS* low to  CSRTC act ive

AS* act ive

10

30

0

0

6 AS* inva l id  t o  LIDS* high 0 40
7 AS* inact ive  t o  CSRTC inact ive 0 40

8 AS* low to  LDS* low (WRITE) 10 130

9 AS* low to  DTACK* low 1000 2000

11 AS* inact ive  t o  DTACK inact ive 15 45

12 AS* act ive  t o  WRITE* low 10 150

13 AS* inact ive  t o  WRITE* inact ive 10 70

14 Data va l id  t o  Data Strobes act ive 10

15 As* inact ive  t o  Data inva l id 10 45
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Table 16 RTC Read Time Values

Number Parameter
(Note A)

Min. M a x .

1

3

Axx v a l i d  and IACK* h igh  t o  AS* l o w

AS* h igh

10

30

4 AS* a c t i v e  t o  CSRTC l ow 30 60

5 AS* l o w 1800 2500

6 AS* I n a c t i v e  t o  LIDS* i n a c t i v e 10 60

7 0 40AS* i n a c t i v e  t o  CSRTC i n a c t i v e

8 AS* a c t i v e  t o  LDS* v a l i d 10 130

9 AS* l ow  t o  DTACK low 1800 2500

11 AS* i n a c t i v e  t o  DTACK i n a c t i v e 15 45

12 WRITE* h i gh  t o  AS* a c t i v e 10

14 Data v a l i d  t o  DTACK a c t i v e 10

15 DTACK i n a c t i v e  t o  Data i n v a l i d 10 60
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4.2.3  The RTC Interrupt  Scheme

The RTC can be used t o  force an interrupt  t o  the o n -board CPU.
This i s  prov ided  i f  a  jumper i s  inserted i n  the jumper  f i e l d
B200. O t h e r w i s e ,  n o  interrupt  can be forced and the i n t e r r u p t
request l i n e  i s  always disabled. T h e  RTC interrupt  request l e v e l
is  f ixed  a t  l e v e l  6 ,  t h e  highest maskable interrupt  l e v e l .

The jumper locat ion diagram o f  the interrupt  request jumper f i e l d
and the RTC c i r c u i t  are  Shown i n  Figure 23.

The i n t e r r u p t  c o n t r o l  l o g i c  o n  t h e  b o a r d  decodes t h e  RTC
Interrupt Request l e v e l  ( I R O 6 )  and forces the  a u t o  i n t e r r u p t
vector a f t e r  the  interrupt  has been acknowledged on tha t  l e v e l .
This vector i s  f i xed  and reserved on the board specia l ly  f o r  t h e
RTC. T h e  l o n g  word s t o r e d  a t  address $000078 (vector no. 3 0 )
represents the RTC interrupt  handling routine s t a r t  address.

The RTC interrupt  i s  enab led  b y  d e f a u l t  d u r i n g  manufacturing
(jumper B200).

CAUTION: I f  t h e  RTC interrupt  i s  disabled (jumper a t  B200
then t h e  i n t e r r u p t  must a lso be disabled on t h e
chip

4.2.4  RTC Summary

Access Address :  $ 0 0 0 4 0 1  -  $00042F

Access Mode B y t e  Mode (odd only)

Usable Data Bi ts  :  D O  -  D7

Interrupt Level :  6  (auto interrupt  vectoring)

Interrupt Vector :  F i x e d :  #30
Address: $000078
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4.3.1 P V T  Addressing

Al l  o f  t h e  P I / T  r e g i s t e r s  a r e  d i r e c t l y  addressable a n d
read/writeable as shown i n  Table 17.

The r e l a t i v e  o f fse t  t o  the base address i s  $000801. O n l y  single
byte t r a n s f e r s  t o / f r o m  t h e  P I / T  on the D a t a  b i t s  D 0 -D7 a r e
allowed (odd addresses).

The abso lu te  access  address o f  the f i r s t  r e g i s t e r  u n d e r  t h e
default conditions during manufacturing i s  $F10801.

Caution: T h e  I n t e r r u p t  V e c t o r  Number R e g i s t e r s  P I V R
(address $F1080B) and TVIR (ADDRESS $0F0823)  a r e
programmable, b u t  no interrupt  vector can be forced
because o f  the auto interrupt  vectoring.



Table 17 Reg is te r  MDdel o f  t he  P I / T

Address Mode
Affected
by Reset

Affected b y
Read Cycle Desc r i p t i p t i on

0E0001 R/W Y N Port  B A l t e r n a t e  Reg is ter
(PEAR)

0E0003 R/W Y N Port  C Data Reg is ter
(PCDR)

0E0005 R/W Y N Port  Sta tus  Reg is te r
(PSR)

0E0007 R/W Y N Timer Cont ro l  Reg is te r
(TCR)

0E0009 R/W Y N Timer I n t e r r u p t  Vec to r
Register (TVIR)

0E000B R/W Y N Counter and Preload
Register High (CPRH)

0E000D R/W Y N Counter Preload Regis ter
Middle (ARM)

OE000F R/W Y N Counter Preload Reg is ter
Low (CPRL)

0E0011 R/W N ** Count Reg is te r  High
(CNTRH)

0E0013 R/W N ** Count Reg is te r  Middle
(cNrRm)

0E0015 R N N Count Reg is te r  Law
(carRL)
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Table 17 Register Model o f  the P I / T

Address Mode
Affected
by Reset

Affected by
Read Cycle Descriptiption

0E0017 R N N Port B Alternate Register
(PEAR)

0E0019 R/W N N Port C Data Register
(PaR)

0E001B WW* Y N Port Status Register
(PSR)

0E0021 R/W Y N Timer Control Register
('rcR)

0E0023 B/W Y N Timer In terrupt  Vector
Register (TVIR)

0E0027 R/W Y N Counter and Preload
Register High (CPRH)

0E0029 R/W N N Counter Preload Register
Middle (CPRM)

0E0028 R/W N N Counter Preload Register
Law (CPRL)

0E002F R N N Count Register High
(CNTRH)

0E0031 R N N Count Register Middle
(carRm)

0E0033 R N N Count Register Low
(CNTRL)

0E0035 R/W Y N Timer Status Register
(TSR)

* A  wr i te  t o  t h i s  reg is ter  may perform a  special  status reset t ing
operation

* *  Mbde Dependent
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FIG. 26 THE CENTRONICS
+5V
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DATA LINES

No. MIN

1 Data Strobe active 0.50µs
2 TOLY Delay Time 50µs 1.0 ms
3 ACK Acknowledge Time 4 50µs

DATA STROBE

ACKNOWLEDGE

FIG. 27 TIMING DIAGRAM OF THE CENTRONICS PARALLEL INTERFACE

Time Values

75



5.0 The In terrupt  Handling

The o n -board CPU i s  a b l e  t o  handle 7  d i f f e r e n t  p r i o r i t i z e d
interrupt r e q u e s t  l e v e l s .  T h e  in terrupt  da isy-dhain  o n  t h e
VMEbus a l l o w s  a n  u n l i m i t e d  number o f  p e r i p h e r a l  d e v i c e s  t o
interrupt the CPU.

Interrupt p r i o r i t y  levels  are numbered f ran  one t o  seven ,  l e v e l
seven being the highest p r i o r i t y.  T h e  status reg is ter  contains a
three b i t  mask w h i c h  i n d i c a t e s  the  current p r i o r i t y  o f  t h e
processor. I n t e r r u p t s  f o r  a l l  p r i o r i t y  levels  less than or  equal
to  the current processor p r i o r i t y  are ignored.

Interrupt requests  a r r i v i n g  a t  t h e  processor d o  n o t  f o r c e
immediate exception processing. P e n d i n g  interrupts are  detected
between instruct ion executions. I f  the p r i o r i t y  o f  the pending
interrupt request i s  lower than or  equal t o  the current processor
pr io r i t y,  t h e  execut ion  continues with the next instruct ion and
no interrupt  exception processing i s  star ted.

I f  t h e  p r i o r i t y  o f  the pending in terrupt  i s  g r e a t e r  t h a n  t h e
current p r o c e s s o r  p r i o r i t y ,  t h e n  t h e  except ion  processing
sequence i s  s tar ted.

5.1 The In ter rupt  Exception Sequence

After t h e  s t a r t  o f  the interrupt  exception sequence, a  copy o f
the S t a t u s  Register (SR) i s  saved on the s t a c k ,  t h e  p r i v i l e g e
state o f  the processor i s  se t  t o  supervisor, a n d  the  processor
p r i o r i t y  l e v e l  i s  s e t  t o  the l e v e l  o f  t h e  i n t e r r u p t  b e i n g
acknowledged.

The processor f e t c h e s  the  vector number from t h e  i n t e r r u p t i n g
device, c lass i fy ing  the reference as an interrupt  acknowledge and
displaying t h e  l e v e l  number o f  the in terrupt  being acknowledged
on t h e  address bus using the address signals A l ,  A 2  and A 3  a s
l is ted i n  Table 18.

Table 1 9  shows the  conversion o f  the interrupt  vector i n t o  t h e
address u n d e r  which the s t a r t  address o f  the i n t e r r u p t  s e r v i c e
routine i s  stored.
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Table 18 The I n t e r r u p t  Acknowledge Level  Code

IRQ I  I  I  I  I  I
Level I  A 3  I  A 2  I  A l  I  F C O  I  F C 1  I FC2

7 1  1  1  1  1  1

6 1  1  0  1  1  1

5 1  0  1  1  1  1

4 1  0  0  1  1  1

3 0  1  1  1  1  1

2 0  1  0  1  1  1

1 0  0  1  1  1  1

-  0  0  0  1  1  1  a )

a) N o t  assigned.
The c o n t e n t  o f  t he  i n t e r r u p t  vec to r  Whose vec to r  number
was f e t c h e d  a n d  t r ans le ted  i s  loaded i n t o  t h e  p r o g r a m
counter t o  s t a r t  t h e  i n t e r r u p t  h a n d l i n g  r o u t i n e .  T h e
nonLial v e c t o r  Tab le  o f  t he  CPU i s  g iven  i n  Tab le  1 .

The v e c t o r  t h a t  was moved f rom the  i n t e r r u p t i n g  d e v i c e
onto t h e  data  b i t s  DO-D7 i s  t r a n s l a t e d  by  the  CPU i n t o  a n
address w h i c h  c o n t a i n s  t h e  s t a r t  a d d r e s s  o f  t h e
i n t e r r u p t  hand l ing  r o u t i n e .

Table 19 The I n t e r r u p t  Vector  Conversion

D16 D 8  D 7  D O
 P e r i p h e r a l

1  1 1  1  1  1  1  1   1 1   1 1  1  1  1  1  1   1 V e c t o r
ignored V 7 V 2  V1 VO a m b e r

A16 A 8  A 7  A l  AO
 T r a n s l a t e d

I 1  1   1 1   1 1  1  1  1  1  1   1 A d d r e s s
0 0  0  0  0  0  V7 V6 V 5 V O  VO VO f r o m  the  8

b i t  vec to r
number
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I f  the external  log ic  requests automatic vectoring, t h e  processor
generates a  vector number internal ly,which i s  determined by t h e
interrupt l e v e l  number.

Absolute
Address

Vector C o r r e s p o n d i n g
Number I n t e r r u p t  Level

$000060 # 24  S p u r i o u s  In ter rupt

$000064 # 25 L e v e l  1  In ter rupt  Autovector

$000068 # 26 P I  2  . .  "

$00006C # 27 . .  3  I I  I S

$000070 # 28  "  4  I I  I I

$000074 # 29  "  5  I I  I I

$ 0 0 0 0 7 8
# 30 s .  6  I I  I I

$000070 # 31 . .  7  I I  I I

A global timing diagram o f  the in terrupt  vector acquisit ion is

I f  e x t e r n a l  log ic  indicates a  bus e r r o r,  t h e  in terrupt  i s  taken
to be spurious, a n d  the generated vector number i s  the spur ious
interrupt vector.  T h e  exception sequence i n  th is  case i s  l i s t e d
in the CPU data sheet.

Table 2 0  l i s t s  the  vector numbers f o r  the  auto interrupt  scheme
and the spurious in ter rupt .

Table 20 The Auto- Interrupt  Vector Table

shown i n  Figure 28.

The p r i o r i t y  l e v e l  7  i s  a  special  case. L e v e l  seven i n t e r r u p t s
cannot be disabled by the in terrupt  p r i o r i t y  mask. T h e  IRQ 7 i s
a "non-maskable interrupt"

Caution: T h e  l e v e l  7  i n t e r r u p t  may s t i l l  be caused b y  t h e
level  comparison, i f  the  request l eve l  i s  seven a n d
the p r o c e s s o r  p r i o r i t y  i s  s e t  t o  a  lower  l e v e l  b y  an
i n s t r u c t i o n .



IAD< *

VALID
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A P
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DS 0 *
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D 00-OF

OTACK*
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2

NOTE
The interrupt vector aquisition is only used during

IRA's from the VMEbus

FIG. 28 THE GLOBAL INTERRUPT VECTOR ACQUISITION
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5.2 The On-Board I n t e r r u p t  Sources

The SYS68E/CPU-1B board conta ins s i x  on-board sources, t h e  t h r e e
s e r i a l  I / O  Con t ro l l e rs  (ACIAs),  t h e  ABORT f u n c t i o n  sw i tch ,  t h e
P a r a l l e l  I n t e r f a c e  and t he  Real Time Clock.

I n t e r r u p t
On-Board Device L e v e l

Auto- I n t e r r u p t
Vector ing

Defau l t
Vector Address

ABORT Switdh 7 YES 31 $00007C

RTC 58167A 6 a) YES 30 $000078

PI/T 68230 5 YES 29 $000074

ACIA Terminal 4 YES 28 $000070

ACIA Remote 3 YES 27 $00006C

ACIA Host 2 YES 26 $000068

ACFAIL 6 b) NO 30 $000078

Table 2 1  l i s t s  t h e  combinations o f  t he  on-board devices and t h e
corresponding i n t e r r u p t  l e v e l  as  w e l l  as t he  d e f a u l t  s e t  a u t o -
i n t e r r u p t  vec tors  ( i f  r equ i red ) .

Table 21 The On-Board Devices I n t e r r u p t  Scheme

Notes

a) These two I n t e r r u p t  Request S igna ls  (IRQ) a r e  t i e d  toge the r.

b) On Reques t ,  t h i s  s i g n a l  f r o m  the  WEbus c a n  b e  u s e d  t o
generate an I n t e r r u p t .

The RTC i n t e r r u p t  a n d ,  i f  requ i red ,  t h e  ACFAIL S igna l  a re  t i e d
together.  A c c o r d i n g  t o  t he  fo rced  Auto- I n t e r r u p t  V e c t o r  # 3 0 ,
t h i s  r e s u l t s  i n  an easy sof tware c o n t r o l l e d  i n t e r r u p t  scheme.
The RTC inc ludes  an  I n t e r r u p t  Sta tus  Reg is te r  which i nd i ca tes  t h e
i n t e r r u p t  source.
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5.3 The ACFAIL In terrupt  Handling

The VMEbus ACFAIL signal i s  driven low i f  the main power i s  n o t
in the va l id  voltage range o r  has dropped.

BR20 Connection t o

1 IRC6

2 ACFAIL (from Receiver)

3 HALT ( o f  68000 CPU)

I f  an ACFAIL i s  detected during power-down o r  power-up, t h e n  an
interrupt m a y  be generated i f  a  connection between PINI and PIN2
is made i n  the Jumper F ie ld  BR20. F i g u r e  29 outl ines the  Jumper
Location Diagram f o r  t h i s  jumper f i e l d .  T h e  d e t a i l e d  T iming
Diagram o f  the VMEbus Power-Up/Power-Down mechanism i s  given i n
Figure 30.

The ACFAIL I n t e r r u p t  Scheme can be used t o  save c r i t i c a l  d a t a
before the power becomes unstable. I n  the defaul t  conditions on
the CPU-1B, t h e  ACFAIL signal i s  disabled and no interrupt  i s
forced during power fa i lu res .  T h e r e f o r e  i n  the Jumper F ie ld  BR20
a connection between PIN2 and PINS i s  provided.

I f  a  connection between p in t  and pin3 i s  provided, t h e  on-board
CPU w i l l  stop a l l  a c t i v i t i e s  immediately a f t e r  the ACFAIL signal
has been asser ted.  T h e  red  HALT LED on the f ron t  panel i s  t h e n
l i t .
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5.4 The Software ABORT Function Switch

The second switch on the f ront  panel o f  the SYS68K/CPU-1B i s  used
to generate a  non-maskahle interrupt  a t  l e v e l  7  t o  the 68000 CPU.

This in terrupt  forces the  auto- interrupt  vector (#31 ) .

The s w i t c h  c a n  be used f o r  debug purposes (please r e f e r  t o  t h e
MONITOR User's Manual) o r  f o r  s e l f  tests ,  i f  special routines are
b u i l t  i n .

5.5 The VMEbus In ter rupt  Handling

A l l  o f  t h e  o n -board interrupts have a  higher p r i o r i t y  i n  t h e
internal i n t e r r u p t  acknowledge d a i s y  c h a i n  t h a n  t h e  VHEbus
interrupts a t  the  same interrupt  l e v e l .

The VMEbus i n t e r r u p t  s i g n a l s  IRQ1-IRQ7 f r o m  t h e  VMEbus a r e
received cont inuously.  A  special  jumper f i e l d  %A1-411A7 as shown
in Figure 31 (Figure 32 outl ines the  locat ion diagram) i s  used t o
enable/disable each IRQ signal seperately.

Table 23 shows the  coainat ions o f  the jumper sett ings.

An i n s e r t e d  jumper means t h a t  the  incoming IRO signal f r o m  t h e
VMEbus w i l l  b e  acknowledQe-3 by the onboard CPU. T h e r e f o r e  a
non- inser ted  jumper i s  equ iva len t  t o  a  disabled IRO signal .
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TO INTERRUPT CONTROL LOGIC

1
2
3

IRO 2 4
IRQ 3 5
IRQ 4 6
IRQ 5 7
IRQ 6 8
IRQ 7 9
IRQ1 1 0

IRQ 7
IRQ 6
IRQ 5
IRQ 4
IRQ 3
IRQ2

BR 4
OWA7O
OWA6O
CWA50
OWA40
0WA3O
0 14 A2 0
 WA 1 0

RN1
9X4K 7

.5V

9C1213
14
15
16
17
18

74 LS 641-1
J 68

DIR
ENA
Al
A2
A3
A4
A5
A6
A7

B1
B2
63
B4
B5
B6
B7
B8

BIRQ7 561
7 BIRQ6 SB1
6 BIRO SB1
5 BIRO4 SB1
4 SB1
3 BIRQ2 SB1
2

FIG. 31 THE VMEbus INTERRUPT JUMPER FIELD
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Table 23 The VMEbus I n t e r r u p t  Jumper Se t t i ngs

Jumper
WA

I n t e r r u p t
Request Level

Defaul t
Jumper
Set t ing

WA7 IRQ7 IN

WA6 IRQ6 IN

WA5 IRQ5 IN

1Z514 IRQ4 IN

WA3 IRQ3 IN

WA2 IRQ2 IN

Wi.1 IRQ1 IN

NA =  Not Asserted

Note: I n  t h e  d e f a u l t  cond i t i ons ,  a l l  IRO s igna l s  f r a m  t h e
VMEbus w i l l  be acknowledged by  t he  on-board CPU.
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5.5.1 the  In terrupt  Acknowledge Daisy Chain on the VMEbus

The VMEbus s p e c i f i c a t i o n  defines 7  i n t e r r u p t  r e q u e s t  s i g n a l s
(IRQ1* -  IRQ7*) a n d  3  special  control  signals which a l l o w  a n
unlimited number o f  in terrupt  sources i n  the system.

Each o f  the seven VMEbus IRQ signals may be shared by two or  acre
interrupter modules. T h e  In terrupt  Acknowledge ( I A C K )  D a i s y
Chain i s  used t o  ensure t h a t  only one o f  the unlimited number o f
interrupt modules places i t s  in ter rupt  vector onto the data b i t s

An act ive  In terrupt  Acknowledge signal  (IACK*) informs a l l  o f  the
VMEbus c a r d s  i n  t h e  system that  the  current read cycle i s  a n
interrupt vector acquisit ion o f  the current VMEbus master. T h i s
signal i s  connected a t  s l o t  1  t o  the In terrupt  Acknowledge -  I n
signal ( IACKIN* )  a s  shown i n  Figure 3 3 .  T h e  IACKIN*  s i g n a l
passes through each board on the VMEbus. I f  a  board receives an
active IACK1N* s i g n a l  and has not produced an in terrupt  on t h e
decoded I R Q  l e v e l ,  t h e  b o a r d  control log ic  m u s t  bypass t h e
IACKtN* signal through i t s  own IACKOUT* signal  t o  inform the next
board ( i f  i t  i s  the  interrupt  requester),  t h a t  i t  can place t h e
interrupt vector onto the data bus.

A f u n c t i o n  diagram o f  the In ter rupt  Acknowledge Daisy Chain i s
given i n  Figure 34,  a n d  a  global s ignal  t iming o f  an I n t e r r u p t
Acknowledge C y c l e  wi th an In terrupt  Vector Acquisition i s  g i v e n
in Figure 35.  T h e  re lated time values are  given i n  Table 24.
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Table 24 Time Values o f  the In terrupt  Vector Acquisit ion

NOTE
NUMBER PARAMETER MIN. MAX. NOTES

1 Axx va l id  and TACK* low t o 35 B
AS* low

2 DTACK* law t o  inva l id  address o r 0 C
IACK* high

3 AS* high 40 B

4 DTACK* low t o  AS* high 0 C

5 AS* t o  DSO* skew 0 B

6 WRITE* v a l i d  t o  DSO* low 35 B

7 DSO* high t o  inva l id  WRITE* 10 B

8 Data release t o  DTACK* high 0 E

9 Dxx v a l i d  t o  DTACK* low -25 E

10 DTACK* low t o  DSO* high 0 C

11 DSO* high 40 B

12 DSO* high t o  inva l id  data 0 D

13 DTACK* high t o  DSO* low 0 C

14 DSO* high t o  AS* low 30 B

NOTES:

A. A l l  times given i n  nanoseconds.

B. T h e  INTERRUPT HANDLER must guarantee t h i s  t iming between two
of  i t s  outgoing signal  t ransi t ions.

C. T h e  INTERRUPT HANDLER must wait  f o r  the incasing signal  edge
l i o '  t h e  INTERRUPTER b e f o r e  changing the l e v e l  o f  i t s
outgoing s i g n a l .

D. T h i s  i s  a  guarantee tha t  the  INTERRUPTER w i l l  not  change the
incoming s i g n a l  u n t i l  the  INTERRUPT HANDLER changes i t s
outgoing s ignal .

E. T h e  INTERRUPT HANDLER i s  guaranteed t h i s  t iming between two
of i t s  incoming signal  t ransi t ions.
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5.5.2 The On-Board INCK Daisy Chain

TO provide f u l l  VMEbus compatibi l i ty,  t h e  IACK* signal  i s  driven
as a n  o u t p u t  signal  i f  the SYS68K/CPU-1B board i s  t h e  c u r r e n t
VMEbus m a s t e r,  a n d  i f  no on-board in terrupt  i s  pending.  T h i s
allows f u l l  mul t i -processing i n  high performance systems because
of  t h e  t ransparent  in terrupt  handling o f  the on-board and o f f -
board IRQs.

The l o w  d r i v e n  LACK* signal  i s  wired t o  s l o t  one o f  t h e  VME
motherbnards and runs down the LACK daisy-chain.
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6.0 The VMEbus Arbi t rat ion

The VMEbus i s  designed t o  al low multi- raster  and m u l t i -processor
application. O n l y  t h e  c u r r e n t  VMEbus master i s  able t o  f o r c e
read o r  w r i t e  transfers t o  and from other VME modules. T h i s
requires a  special handshake scheme t o  control which VME nodule
receives bus mastership.

This c o n t r o l l e r  module i s  the  VMEbus A r b i t e r .  T h e  A r b i t e r
resides o n l y  i n  s l o t  number one o f  e a c h  VMEbus environment,
because the bus a rb i t ra t ion  i s  daisy chained from s lo t  1  t o  2  t o
3 e t c .  E a c h  system has only  one a r b i t e r.  T h e  a r b i t e r  may be
a special  card or  i t  may be located on a  CPU.

TO p r o v i d e  a  minimal system overhead, t h e r e  are  three d i f f e ren t
arbiters defined i n  the VMEbus specif icat ion.

a) The Four Level Bus Arb i ter  with a  P r i o r i t y  Scheme

b) The Four Level Bus Arb i te r  wi th  a  Round Robin Scheme

c) The One Level Bus Arb i ter

A global description o f  an arb i t ra t ion  scheme i s  given i n  Chapter
6.1.

6.1 The Arb i ter  Options

The Arb i ter  i s  used t o  control the  DTB arb i t ra t ion  system. T h e r e
are three options :

a) A n  option PRI ( P r i o r i t y )  A r b i t e r  always assigns the  bus on a
fixed p r i o r i t y  b a s i s  Where each o f  the four  d i f f e ren t  B u s
Request (BRX*) s ignals are  assigned f i x e d  p r i o r i t i e s  f r o m
the highest (BR3*) t o  the lowest (BRO*).

b) A n  o p t i o n  RRS (Round Robin Select) A r b i t e r  assigns the  b u s
on a  rotat ing p r i o r i t y  basis. I f  the current DTB Master i s
level "n" ,  t h e n  the highest p r i o r i t y  w i l l  be given t o  l eve l
"n1"  and proceed sequential ly from there.

c) A n  option ONE (Single Level) A r b i t e r  only honours r e q u e s t s
on BR3* and r e l i e s  on the daisy chain structure f o r  p r i o r i t y
determination.

The f i r s t  t w o  a r b i t r a t i o n  t y p e s  may have t w o  t y p e s  o f  DTB
Masters, i . e .

1) V a r i a b l e  length bursts.

2) V a r i a b l e  frequency DTB requests.
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When a  module uses v a r i a b l e  b u r s t  l eng th ,  i t  ad jus ts  t h e  number
o f  t r a n s f e r  cyc les  p e r  bus g ran t  t o  reduce bus overheads and g e t
h igher  d a t a  throughputs.  A  t y p i c a l  example o f  t h i s  method i s  a
module w h i c h  c o n t a i n s  a  4 0  w o r d  F I F O  ( F i r s t  I n ,  F i r s t  Cut)
r e g i s t e r.  T h e  c o n t r o l  l o g i c  on t h i s  module requests t h e  b u s
whenever e i g h t  o r  more words e x i s t  i n  t h e  FIFO and e m p t i e s  t h e
FIFO before r e l i n q u i s h i n g  t h e  DTB c o n t r o l .

A t y p i c a l  examp le  o f  a  va r i ab l e  f requency request  would b e  a
module c o n t a i n i n g  a  FIFO w i t h  an 80 word s t a g e  c a p a c i t y .  T h e
nodule c o n t r o l  l o g i c  may request  t h e  DTB c o n t r o l ,  e v e n  i f  20 o r
more words a re  s to red ,  a n d  t r a n s f e r  20 words pe r  DTB mastership.
A l l  o f  t h e s e  modes a r e  d e s c r i b e d  b r i e f l y  i n  t h e  V M E b u s
spec i f i ca t i ons .

6.1 .1  The Global  Bus A r b i t e r  Funct ion

A b u s  a r b i t r a t i o n  scheme w i t h  a  minimal overhead can b e  b u i l t
w i th  f o u r  s i g n a l s  c a l l e d  "BUS REQUEST*", " B U S  GRANT 1N/OUT*" ,
"BUS CLEAR*" and "BUS BUSY*". T h e  "BUS REQUEST*" (BR*) s i g n a l  i s
dr iven l o w  from a  VASE module t o  i n fo rm the  A r b i t e r  t h a t  t h i s  ca rd
wants t o  ge t  t h e  Data Trans fer  Bus (DTB) c o n t r o l .  T h e  DTB i s  t h e
t ranspor t  m e d i u m  f o r  d a t a  i n c l u d i n g  t h e  a d d r e s s ,  a d d r e s s
mod i f i e r,  s t r o b e  c o n t r o l  and acknowledge s i gna l s .

I f  t h e  A r b i t e r  reac ts  t o  t h e  BR* s i g n a l  and another  card  i s  t h e
current  b u s  master  a  "BUS CLEAR" (BCLR*)  s i g n a l  m a y  b e
generated. T h i s  BC:L:.* s i g n a l  in fo rms t h e  cu r ren t  bus master t h a t
the DTB c o n t r o l  must be re leased.  A f t e r  re lease,  t h e  "BUS BUSY"
s ignal  i s  i n a c t i v e .  T h e  A r b i t e r  can s t a r t  t h e  Bus Grant D a i s y
Chain (BGDC). T h e  g l oba l  BGDC on a  motherboard  i s  o u t l i n e d  i n
Figure 3 6 .  T h e  DTB  A r b i t e r  f o r ces  a  BUS GRANT OUT (BOMOUT*)
s igna l  o n  t h e  l e v e l  0 -3  equ iva len t  t o  t he  Bus Reques t  L e v e l .
This B u s  Grant  s i g n a l  i s  t h e  BGxIN* s i g n a l  o f  t h e  nex t  s l o t  a n d
informs t h i s  b -=rd t h a t  i t  can become Bus M a 3 t e r  i f  i t  h a s
requested t h e  DTB c o n t r o l  on  t he  same l e v e l .  I f  t h i s  board has
not requested t h e  DTB c o n t r o l ,  i t  must bypass t h e  BGxIN* s i g n a l
t o  t he  nex t  s l o t ,  e t c .  I f  t he  DTB requester  rece ives  t h e  c o r r e c t
BGxIN* s i g n a l ,  i t  acqu i res  t h e  DTB c o n t r o l  w i t h  a  l ow  d r i ven  BUS
BUSY (BBSY*) s i g n a l .

A f t e r  t h e  a r b i t r a t i o n  l o g i c  has acqui red t h e  DTB c o n t r o l ,  t h e  Bus
Request s i g n a l  m u s t  be d i sac t i va ted  t o  i n fo rm the  A r b i t e r  t h a t
the DTB a c q u i s i t i o n  i s  f i n i s h e d .  T h e  g l o b a l  t i m i n g  diagram o f  a
DTB a r b i t r a t i o n  scheme i s  Shown i n  F igure  37.
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6.2 The On- F o r d  DTB Slave Bus Arb i t ra t ion

A f u l l  DTB slave arb i t ra t ion  i s  provided on the board t o  a l l o w
the usage  o f  t h e  SYS68K/CPU-1B i n  m u l t i -master a n d  m u l t i -
processor environments. T h e  board control log ic  generates a  Bus
Request ( B R x * )  o n  a  selectable l e v e l  ( 0 - 3 )  i f  a n  o f f -board
transfer i s  i n i t i a t e d  a n d  t h e  board i s  not t h e  c u r :  t  D T B
master.

Af-_er a  r e c e i v e d  BGIN*  signal  a t  t h e  equ iva len t  l e v e l ,  t h e
control l o g i c  d r i v e s  t h e  BBSY* signal  low to  i n f o r m  t h e  B u s
Arbiter t h a t  the  arb i t ra t ion  i s  completed, a n d  releases i t s  Bus
Request s ignal .

Figure 38 outl ines the  BRx*, BGxIN*  and BGxOUT jumper f i e l d s  and
Figure 39 shows the  location diagram.

The B u s  Request l e v e l  and the Bus Grant l e v e l  must be equal f o r
proper o p e r a t i o n .  T h e  d e f a u l t  B u s  Request  l e v e l  d u r i n g
manufacturing i s  3 .  T h e r e f o r e ,  t h e  connections t o  be made are  as
l isted i n  Table 25.
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Table 25 The Slave Bus Arb i t ra t ion Default  Connections

Connections between:

WIl PIN 1 AND WI4 PIN 1

WIl PIN 2 AND WIl PIN 3

WB1 PIN 1 AND WB2 PIN 1

WB2 PIN 1 AND WB2 PIN 2

In a  four  l e v e l  bus arb i t ra t ion  scheme with an external A r b i t e r ,
the d i f f e r e n t  b u s  r e q u e s t  l e v e l s  r e q u i r e  t h e  f o l l o w i n g
connections:

13R0*

BR1* :

BR2* :

BR3* :

WB1 -1 t o  WB1-2

WI1-1 t o  WI2 -6

WIl -2 t o  WI3 -7

WB1-1 t o  WB1-3

WIl -1 t o  WI2 -5

WIl -2 t o  WI3 -8

WB1 -1 t o  WB1-4

WIl -1 t o  VI2 -4

WIl -2 t o  WI3 -9

WB1-1 t o  WB2 -1

WIl -1 t o  WIl  -3

WIl -2 t o  WI4-10
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6.3 The Bus-Release Functions

Two d i f f e r e n t  r e l e a s e  func t ions  a r e  d e f i n e d  i n  t h e  Welbus
specifications :

RWD Release When Done

ROR Release  On Request

The SYS6SK/CPU -1B conta ins  the ROR function as we l l  a s  a  RAT
(Release a f t e r  Time-Out) funct ion.

The maximum contiguous t i m e  avai lable  f o r  the bus master s ta te
is d e f i n e d  b y  jumper sett ings a t  the  jumper f i e l d s  W11 a n d  WL2
(BR32 must be closed).

Time Cut ( t yp ) Connection between

30 Us

60 Us

300 Us

U11-1 W 1 2 - 1

WL1-2 W L 2 - 2

WU-3 W L 2 - 3

I f  the WL2 p in  1  i s  d i r e c t l y  connected t o  high l e v e l  (+5V) ,  t h e n
every t ransfer  on the WEbus causes an arb i t ra t ion  cycle.

The jumper  locat ion diagram o f  the Time-Out counter i s  given i n
Fig.39.

The d e t a i l e d  t iming diagram o f  an a rb i t ra t ion  cycle i s  o u t l i n e d
in Fig.40.  T a b l e  26 l i s t s  the  t ime values.
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Table 26 Time Values o f  the Slave Bus Arbi t ra t ion

No. D e s c r i p t i o n Min. Max.

1 B C X I N *  low to  BBSY* act ive

2 BBSY* low t o  BRX act ive

25

10

65

65

3

4

BBSY* low to  BGOUT* inact ive

BCDCEN* law to  BGxotyr* low

10 I  4 5

35 I  5 0

NOTE :  A l l  times given i n  nanoseconds.

6.4 The Single Level Bus Arb i ter

The SYS68K/CPU-1B board contains a  Single Level Bus Arb i ter  f o r
multi-master environments.

The t i m i n g  diagram o f  the on-board single l eve l  bus a r b i t e r  i s
shown i n  Figure 41.

Table 28 l i s t s  the  t ime values.

In t h e  d e f a u l t  condition during manufacturing, t h e  b o a r d  i s
configured t o  use the  on-rnArd single l e v e l  Bus A r b i t e r .  T h i s
requires the  fol lowing connections:

Table  27 The One Level Bus Arb i ter  Option

Required Connections:

WI1-1 t o  WI4-16

WB1-1 t o  WB2-1

Table 28 Time Values o f  the Single Level Bus Arb i ter

I N o .  I  D e s c r i p t i o n  I  M i n .  I  M a x .
I

1 I  BR3* act ive  t o  AS* inact ive  I  1 0  I  -
I I  I  I
I 2  I  AS* high t o  BGOUTARBITER I  2 5  I  5 5

NOTE :  A l l  times given i n  nanoseconds.
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BR 34-

BG OUT ARBITER

AS* (LOCAL)

BBSY*

FIG. 41 TIMING DIAGRAM OF THE ONE LEVEL BUS ARBITER



6.5 The VMEbus Inter face

I f  t h i s  h o a r d  i s  the  current VMEbus master ( low d r i v e n  BBSY*
signal) a n d  t h e  current access address i s  higher o r  e q u a l  t o
$100.000, then a  VMEbus transfer  i s  i n i t i a t e d .  F i g u r e s  42 and 43
show t h e  d e t a i l e d  timing diagrams o f  a  read cycle and a  w r i t e
cycle. Ta b l e s  29 and 30 l i s t  a l l  o f  the t ime values.

NUMBER PARAMETER
NUIE

MEN. MAX.

. 1 Axx and AMx va l id  and IACK* high
to AS* low

35

2 DTACK* low t o  inval id  address o r 0
TACK* low

3 AS* high 40

4 DTACK* low to  AS* high 0

5 AS* t o  DS"A"* skew 0

6 WRITE* v a l i d  t o  DS"A" low 35

7 DS"B"* high t o  inva l id  WRITE* 10

8 DTACK* high t o  act ive data bus 0

9 Dxx v a l i d  t o  DS"A"* low 35

10 DTACK* low to  inva l id  data 0

11 DS"A" t o  DS"B" skew 0 1 0 B

12 IYTACK*/BERR* low to  DS"Au* high 0

13 DS"A" high 40

14 DS"B"* high t o  DSHA" low 40

15 DS"B"* high 40

16 DS"B"* high t o  DTACK* high 0

17 D'IACK*/BERR* low to  DS"B"* high 0

Table 29 Read Cycle followed by Write Cycle



NM'ES:

A. A l l  t i m e s  g i v e n  i n  nanoseconds.

B. T h e  MASTER m u s t  g u a r a n t e e  t h i s  t i m i n g  be tween t w o  o f  i t s
o u t g o i n g  s i g n a l  t r a n s i t i o n s .

C. T h e  MASTER mus t  w a i t  f o r  t h e  i n c a n i n g  s i g n a l  edge  f r o m  t h e
SLAVE b e f o r e  c h a n g i n g  t h e  l e v e l  o f  i t s  o u t g o i n g  s i g n a l .

D. T h i s  i s  a  g u a r a n t e e  t h a t  t h e  SLAVE w i l l  n o t  change  t h e
incoming s i g n a l  u n t i l  t h e  SLAVE changes i t s
o u t g o i n g  s i g n a l .

E. The MASTER i s  g u a r a n t e e d  t h i s  t i m i n g  be tween t w o  o f  i t s
i n c a n i n g  s i g n a l  t r a n s i t i o n s .
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READ - r

IACK' I1
#111 2.0V
• #1.Ir 0.8V

A01 -A231
AMO-AM5 I1 2.0V

LWORD' 11111 0.8V

AS' 2.0V 7-

CC
CM-I -  V)
a W R I T E '5 20 0

LL

D00-D31

DS"A"'

DS"B"'

000-D31

DTACK'
BERR'

WRITE WRITE

2.0V
0.8V

2.0V
0.8V 11##

k  2.0V 0 . 8 V 1

08v
2.0V
0.8V

2.0V
4 -  0.8V

2.0V

2.0V
0.8V

2.0V 7 - 7  2.0V

2.0V
0.8V.t_

0.8V

2.0V

2.0V

FIG. 42 READ CYCLE FOLLOWED BY WRITE CYCLE
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Table 30 Write Cycle followed by Read Cycle

NOTE
NUMBER P A R A M E T E R  M I N .  MAX.  N O T E S

mmi.mrmlim01,

1 Axx and AMx va l id  and IACK* high
t o  AS* low

35 B

2 DTACK* low to  inva l id  address o r 0 C
IACK* low

3 AS* high 40 B

4 DTACK* law to  AS* high 0 C

5 AS* t o  DS"A" skew 0 B

6 WRITE* v a l i d  t o  DS"A" low 35 B

7 DS"B"* high t o  inva l id  WRITE* 10 B

8 Data release t o  DS"A" low 0 B

9 DS"A"* t o  DS"B" skew 10 B

10 DTACK* low to  DS"A"* high 0 C

11 DS"A"* high 40 B

12 DS"B"* high t o  DS"A" low 40 B

13 DTACK*/BERR* high t o  rs"71"4, low 0 C

14 DTACK* low to  DS"B" high 0 C

15 DS"A"* high t o  inva l id  data 0 D

16 DS"B"* high 40 B

17 Dxx va l id  t o  MACK* low -25 E

18 Data released t o  ETACK*/BERR*
high

0 E

17 DS"B"* high t o  DTACK*/BERR*114h 30 B

A. A l l  times given i n  nanoseconds.
B. T h e  MASTER must  guarantee t h i s  t iming between two o f  i t s

outgoing signal  t ransi t ions.
C. T h e  MASTER must wait  f o r  the incoming signal  edge from t h e

SLAVE before changing the l eve l  o f  i t s  outgoing s ignal .
D. T h i s  i s  a  guarantee tha t  the  SLAVE w i l l  n o t  change t h e

incoming signal  u n t i l  the  MASTER changes i t s  outgoing signal .
E. T h e  MSTER i s  guaranteed t h i s  t iming between two o f  i t s

incoming signal  t ransi t ions.
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IACK*

A01-A231
AMO-AM5

LWORD.

AS'

WRITE'

D00-D31

DS''A'''

DS"B—

DOO-D31

DTACK*
BERR*

WRITE READ READ

11
;At 2.0V

0.8V
2.0V
0.8V

11

/OfOWf
2.0V
0.8V

VALID 2.0V
0.8V

2.0V 2.0V 0.8V

2.0V

2.0V
0.8V

2.0V

2.0V r0.8vIC

13

2.0V 2.0V
0.8V

2.0V
0.8V VALID 2.0V0 gv

C . . ) 1

2.0V 7 - * 2 . 0 V

2.0V

2.0V

3.2V
1.5V

0 . 8 V 7 -

FIG. 43 WRITE CYCLE FOLLOWED BY READ CYCLE
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6.6 The SYSCLK* Signal

A 74S241 d r i v e r  has been ins ta l led  (J65)  t o  provide t h e  16MHz
SYSCLK VMEbus signal

For multimaster/multiprocessor environments, t h e  SYSCLK d r i v e r
can be disabled t o  the VMEbus v i a  a  jumper on posit ion BR21.

Jumper Inserted D r i v i n g  SYSCLK signal

No Jumper N o  SYSCLK signal

Fig.44 outl ines the  locations diagram f o r  the jumper f i e l d  BR21.

6.7 The SYSRESET* Signal

Jumper f i e l d  BR2 defines whether the board drives, r e c e i v e s  o r
ignores the  VMEbus SYSRESET* s ignal .

Table 3 1  l i s t s  a l l  p e r m i t t e d  jumper  s e t t i n g s  a n d  t h e
corresponding modes.

Table  31 The SYSRESET* Jumper Settings

BR2 connection D e s c r i p t i o n
between

I I I M • • • • • • •  d M i m a i r  • • • • • •  = 1 1 • M I M I N D

1-2 ,  3 - 4

1-3 ,  2 - 4

No connection

Receiving SYSRESET*

Driving SYSRESET* ( D e f a u l t  cond.)

SYSRESET* ignored

Figure 4 4  o u t l i n e s  the  Location Diagram o f  the SYSRESET
Jumper F ie ld
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6.8 The RESET Function Switch

The f i r s t  swi tch  on the f ront  panel (see Fig.45)  can be used t o
force a  RESET o f  a l l  o f  the on-board dev ices  ( C P U , P I / T,  A C I A ,
RTC). C h a p t e r  6 . 7  describes the  VMEbus SYSRESET* jumper set t ing
signal.

In t h e  d e f a u l t  condition the in terna l  RESET signal  i s  u s e d  t o
force the SYSRESET* s ignal .  T h i s  allows a  general RESET o f  a l l
peripheral boards and devices i n  the system.

6.9 The SYSFAIL* Signal

The VMEbus specif icat ion defines a  SYSFAIL* signal  which informs
a l l  c a r d s  t h a t  one ( o r  more) card i n  the complete system h a s
fa i led.

This s i g n a l  i s  d i r e c t l y  connected t o  the jumper f i e l d  BR19, f o r
easy i ns ta l l a t ion .

I f  a  jumper i s  ins ta l l ed  a t  t h i s  posit ion and the SYSFAIL s i g n a l
has b e e n  a c t i v a t e d ,  then the 68000 CPU jumps d i r e c t l y  in to  t h e
HALT s ta te .  I n  th is  case, t h e  red HALT LED on the f ron t  panel i s
l i t .

I f  n o  jumper  has been inserted, t h e n  the SYSFAIL* s i g n a l  i s
ignored.

6.10 The Address Modif ier  Codes

The VMEbus d e f i n e s  t h e  address modifier s igna l ,  w h i c h  i n  t u r n
defines which access type i s  under execution.

Table 32 l i s t s  the  Address Modif ier Codes.
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000

1 1 1 • 1 = • • • 1 1 .

. . . . 1 . • • • •

RESET Button
ABORT Button
HALT Indicator

REMOTE Interface Connector

TERMINAL Interface Connector

HOST Interface Connector

FIG. 45 THE FRONT PANEL ON THE SYS68K/CPU-1B



Table 32 The Address Modifier Codes

HEXADECIMAL
CODE

AD9,71RE,p MODIFIEfi
5 4  3  2  1  0

FUNCTION DEFINED
BY

3F H H H H H H Standard Supervisory Ascending Access VMEbus Spec.
3E H H H H H L Standard Supervisory Program Access VMEbus Spec.
3D H H H H L H Standard Supervisory Data Access VMEbus Spec.
3C H H H H L L Undefined Reserved
3B H H H L H H Standard Non-Privileged Ascending Access VMEbus Spec.
3A H H H L H L Standard Non-Privileged Program Access VMEbus Spec.
39 H H H L L H Standard Non-Privileged Data Access VMEbus Spec.
38 H H H L L L Undefined Reserved

30-37 H H L X X X Undefined Reserved
2F H L H H H H Undefined Reserved
2E H L H H H L ReservedUndefined
2D H L H H L H Short Supervisog I/0 Acces-s" VMEbus Spec.
2C H L H H L L Undefined-- Reserved
2B H L H L H H Undefined Reserved
2A H L H L H L Undefined Reserved
29 H L H L L H Short Non-Privileged I/O Access VMEbus Spec.
28 H L H L L L Undefined Reserved

20-27 H L L X X X Undefined Reserved
10- 1F L H X X X X Undefined User

OF L L H H H H Extended Supervisory Ascending Access VMEbus Spec.
OE L L H H H L Extended Supervisory Program Access VMEbus Spec.
OD L L H H L H Extended Supervisory Data Access VMEbus Spec.
OC L L H H L L Undefined Reserved
OB L L H L H H Extended Non-Privileged Ascending Access VMEbus Spec.
OA L L H L H L Extended Non-Privileged Program Access VMEbus Spec.
09 L L H L L H Extended Non-Privileged Data Access VMEbus Spec.
08 L L H L L L Undefined Reserved

00-07 L L L X x X Undefined Reserved



6.10.1 The Function Codes

The 68000 CPU contains 3  function code signals which indicate  the
state o f  the processor (USER of  SUPERVIEramode) and t h e  c y c l e
type current ly  being executed (PROGRAM or  DATA access).

n2 FC1 FC0 CYCLE TYPE

LOW LOW LOW Reserved

LOW LOW HIGH User Data

Lag HIGH Lrxa User Program

LCIel HIGH HIGH Reserved

HIGH LOW LOW Reserved

HIGH LOW HIGH Supervisor Data

HIGH HIGH LOW Supervisor Program

HIGH HIGH HIGH Interrupt Acknowledge

The next tab le  l i s t s  a l l  the states and types o f  the 68000 CPU.

The CPU Function Codes
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6.10.2 The Short I / O  Address MOdifier Code

To s e l e c t  a  1 6 K  b y t e  range out  o f  the o n -board 6 8 0 0 0  CPU's
16M byte address space, a n  atidress comparator IC  (J38)  i s  used on
the heard.

This 1 6 K  b y t e  r a n g e  i s  jumper selectable i n  t h e  r a n g e  f r o m
$100.000 t o  Siq'TTT1°. T h e  jumper f i e l d s  WH1, W82, WH3 and WH4 are
used t o  define t h e  address range.

Fig.46 outl ines the AM4 decoder i n  d e t a i l .

nor va l id  decoding, t h e  following jumper sett ings are possible:

CUT m e a n s  t h a t  the  corresponding address signal  must
be high ( 1 )

IN m e a n s  tha t  the  corresponding address signal  must
be low (0 )

Table 33 l i s t s  the  jumper positions and the corresponding address
s ignals  as w e l l  as  t h e  jumper s e t t i n g s  i n  t he  d e f a u l t  c o n d i t i o n s
dur ing manufactur ing.

Fig.47 o u t l i n e s  t h e  l o c a t i o n  diagram o f  the Short I / O  parts.
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3 3•  •
4 •  • 4
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I
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IlAM 4

3 A  23
5 A 2 2
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12 A  19
14 A  18
16 A  17
18 A  16

+5V

FIG. 46 THE SHORT I/O COMPARATOR



Table 33 The Shor t  I / O  Jumper Se t t i ngs

Jumper Pos i t i ons
Corresponding
Address S igna l

Defau l t  Jumper
Set t ing

WH1-1 /  WH3-1 A23 OUT

WH1-2 /  WH3-2 A23 OUT
WH1-3 /  WH3-3 A23 OUT

WH1-4 /  WH3-4 A23 CUT

WH2-1 /  WH4-1 A23 OUT

WE2-2 /  WH4-2 A23 CUT

W132-3 /  WH4-3 A23 OUT

WH2-4 /  WH4-4 A23 OUT

Sta r t  Address Shor t  I / O  $  FF0000

End Address Shor t  I / O  $  k r I t t r

120



-0

C50

R17
R1

C11
BR 27

.160

W7 . 1 6 1

C 4 9
BR26.

co .162
CD
O

J714

C47
.175

J46

.147

C10
J34

1 I  R 2 3   laJ
C16

.135

.148

R19

01

.113

BR8.136 C 1 3 BR36
.114RN9

03

crt

-n

CO
-,1.3 J37
"r. .)

U)

.151

.150

JA50

A

- 4 - 5

0io

1 R 1 0

0 0
L'j

.115

WL 1-  C 2 0

W L 2 .116C 5 1

1 3 R 4 0 -  C44f

.117

R6 R N 4

Coco 2)*___

m
'  C  4

BR6
BR2

o - - - /

R21
ti r . n .

.176 B R 4 1 I

R 2 0 - I R 7  yy�rw H 2 =  WH1 I
CD' 1 W H 3

BR 4
up

-s

.118

.119

4-

RN8 BRse
R30

.152 .J20

.165

J64

C34

J66

.167

.168

C35

.169

J53 .139 .121

C43

C17
R31
R12

.17

.18

.154

RN3 R 2 9

.155 WB2

1C9

.170

.140

"-RN1

Zi R33
` 1 - B R 2 2  / -
W B 1
W I 0 1

W D 2

1

.122

WC1
WC2

.123

.J9

a; RN I 11

4.•
C-1

ooZ

w

.124

.141 J25

.171

W12
WI3

.172

WI
WI

.173

C30

C28

L_J
C24

0 '

C L I

L_J
C29

L J
C23

C37

U1

C27

e t - 3
C21

e
C22

L_1
041

0

e
C O

L_I
C26

O

C25

a▪ ,

40

C33

RN7

FIG. 47 47 LOCATION DIAGRAM OF THE SHORT I/O PARTS

121



6.11 The Bus Error  Function

TO p r o v i d e  an error  function, i f  a  device or  memory on the  b u s
has n o t  responded within a  maximum time, a  time-out counter i s
used on the board.

This t i m e - o u t  counter generates a  Bus Error  Signal (BERR*) a f t e r
a u s e r -supplied t i m e  l i m i t  (up t o  15ms). T h e  CPU a b o r t s  t h e
current cycle i f  the BERR* signal has been recognised, and forces
the exception rout ine.

Figure 4 8  dhows the  detai led diagram o f  an access cycle a b o r t e d
via BERR* with the defaul t  se t  values.

Table 3 4  l i s t s  t h e  usable t ime-cut values and t h e  e q u i v a l e n t
jumper sett ings.  F i g u r e  49 outl ines the  locat ion diagram o f  the
jumper f i e l d s .

I f  the board i s  the  current VMEhus master, and an external VNIEbus
card generates a  BERR*, t h e n  the  cycle w i l l  be aborted i n  t h e
same w a y,  because  t h e  WEbus  BERR* signal  i s  ANDed w i t h  t h e
internal t ime-out counter BERR* s ignal .

For example,  a n  e x t e r n a l  BERR* signal  can be generated b y  a
dynamic memory c a r d  by using an Error Detection and Correc t ion
Logic (EDC) and detection o f  a  non-correctable data pattern.
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Table 34 Jumper Settings o f  the Time-Out Counter

Time-Out
(in microsec)

Connection Between
WK1 W K 2

150 3 -  3

300 2 -  2

1500 4 -  4

5-8

Time-out modi f icat ions a r e  only made possible by changing t h e s e
jumpers.

124



R17
Al

C11
BR27

.161

BIR26

. 4

C49

1  . 1 6 2

N .174

047
.175

.14.6

1,47

010

a
g = -  R23 . : C 1
C16

.134

.135

11

)48

03

R19

J36 C 1 3
a- BAB

.1. J37

01

.113

BR36
R619 J14

V

!NnN.111
6-7- )4 * *

.14
641"."

414.

J51

.150
0

JA50

.115

L17-- C20

WL2 .116051

Ilt1R40  C L

J17

5

C50

I R 1 0

t i

R6

L.
11.

N

RN4

R 2 0 - 7 ,  W H 2

BR4 W H 4
tO

.118 a "
.176 1 1  i nig r _  B R 4 : 1 = - F - 1 4 . 1 3  e

. 1 4 1

W/41 I
1  WH3

F M  o

R21

J19

lad

.152 -138 J20

13R6
BR2 J 6 1 .

.165

C3

.166

J67

-168

35

.169

J53 .139 .121

J7

.18

.154

RN1 R29

UI

J55 WB2

.122

R33 f .

1:21 1 0 9 1

.140

WC 1
2

1

WD2

19

coRN111

uu

.123 I I
J11

BR

.124

.170

L11

.141 .125

.171

WI2
0  W13

.172

F - - W I- WIL

Cl .173

030 C24 C29
L_J

C23 C21 C41

028 C37 C27 C 2 2 C31

C26

l J

O

C25

C33

RN7

FIG. 49 LOCATION DIAGRAM OF THE BERR* PARTS

i m m • m l i m

1•11m.

m m 0 *

l w • I m m •

R70
R31
R17

125



APPENDIX A

Specifications o f  the SYS68K/CPU-1B,C,D

Specifications o f  the SYS68K/CPU-1B /  CPU-1VB

Microprocessor 6 8 0 0 0  (8MHz) /  68010 (8MHz)

Paral lel  I / O 68230 P I / T,  1 6  data l ines  and 8  control
lines configurable as  a  Centronics
para l le l  in ter face

-Serial I / O  3  R232C inter face strap selectable baud
rate from 110-9600 or  600-19200 baud

Timer O n e  24- b i t  t imer  with a  5 - b i t  prescaler

Real Time Clock P r o g r a m m a b l e  r e a l  t ime clock with
battery back-up

Memory 1 2 8 K  bytes o f  DRAM,
64K bytes o f  SYSTEM Area,
64K bytes o f  USER Area

Firmware 1 6 K  bytes o f  monitor cal led SYS68K-1B
MONITOR including a  one- l i n e
assetbler/disasseMbler

Power Requirements + 5 V / 2 . 8 A ,  +12V/220mA
-12V/200mA

Operating Tenp. 0  t o  60 degrees C

Storage Temp. - 5 0  t o  85 degrees C

Relative Humidity 0 - 9 5 %  (non-condensing)

Board Dimensions D o u b l e  Eurocard 234x160mm (9.2x6.3")



Speci f icat ions o f  the  SYS68K/CPC1-1Ci CPU-WC

Microprocessor

Para l l e l  I / O

Ser ia l  I / O

Timer

Real Time Clock

Memory

Firmw•-•are

Power Requirements

Operating Temp.

Storage Temp.

Relat ive H = i d i t y

Pk-lard Dimensions

68000 (10MHz) /  68010 (10 MEW

68230 PVT,  1 6  data l ines and 8  control
lines configurable as a  Centronics
paral le l  interface

3 R232C interface strap selectable baud
rate from 110-9600 or  600-19200 baud

one 24- b i t  t imer with a  5 - b i t  prescaler

Programmable rea l  t ime clock with
battery back-up

128K bytes o f  RAM,
64K bytes o f  SYSTEM Area,
64K bytes o f  USER Area

16K by,...e7 o f  monitor cal led SYS68K-1B
MCVITOR including a  one- l i n e
asselibler/disassembler

+5V/2.8k, +12V/220mA
-12V/200mA

0 t o  60 degrees C

-50 t o  85 degrees C

0-95% (non-condensing)

Double Eurocard 234x160mm (9.2x6.3")



Specifications o f  the SYS68K/CPU-1D /  CPU-1VD

Microprocessor

Paral le l  I / O

Serial I / O

Timer

Real Time Clock

Memory

Firmware

Power Requirements

Operating Temp.

Storage Temp.

Relative Humidity

Board Dimensions

68000 (10MHz) /  68010 (10  MHz)

68230 P I / T,  1 6  data l ines  and 8  control
lines configurable as  a  Centronics
para l le l  in ter face

3 R232C inter face strap selectable baud
rate from 110-9600 o r  600-19200 baud

One 24- b i t  t imer  with a  5 - b i t  prescaler

Programmable r e a l  t ime clock with
battery back-up

512K bytes o f  DRAM,
64K bytes o f  SYSTEM Area,
64K bytes o f  USER Area

16K bytes o f  monitor ca l led  SYS68K-18
MCNITOR including a  one- l i n e
assembler/disassembier

+5v/2.8A, +12V/220mA
-12V/200mA

0 t o  60 degrees C

-50 t o  85 degrees C

0-95% (non-condensing)

Double Eurocard 234x160mm (9.2x6.3")



Spec i f i ca t ions  o f  t he  SYS68K/CPU -1F /  CPU-1VF

Microprocessor

Pa ra l l e l  I / O

Ser ia l  I / O

Timer

-Real Time Clock

Memory

Firmware

Power Requirements

Operating Temp.

Storage Tenp.

Relat ive Humid i ty

Board Dimensions

68000 (8MHz) /  68010 ( 8  I l i z )

68230 P I / T,  1 6  da ta  l i n e s  and 8  c o n t r o l
l i nes  con f igu rab le  a s  a  Centron ics
p a r a l l e l  i n t e r f a c e

3 R232C i n t e r f a c e  s t r a p  se lec tab le  baud
ra te  f r a n  110-9600 o r  600-19200 baud

One 24- b i t  t i m e r  w i t h  a  5 - b i t  p resca le r

Programmable r e a l  t i m e  c l o c k  w i t h
ba t t e r y  back-up

512K bytes o f  DRAM,
64K bytes o f  SYSTEM Area,
64K bytes o f  USER Area

16K bytes  o f  moni tor  c a l l e d  SYS68K-1E
MONITOR i n c l u d i n g  a  one- l i n e
asseMbler/disasseMbler

+5V/2.8A, +12V/220mA
-12V/200mA

0 t o  60 degrees C

-50 t o  85 degrees C

0-95% (non-condensing)

Double Eurocard 234x160mm (9 .2x6 .3 " )

A-4



APPENDIX B

MEMORY MAP FOR THE SY568K/CPU -18

000 0 0 0
ROM I n i t i a l i s a t i o n  Vectors  f r o m  SYSTEM EPROM

000 007

000 008
SYSTEM DRAM Area  ( R e s e r v e d )

000 FFF

001 0 0 0
USER DRAM Area ( 1 2 8 K  b y t e )

01F FFF

001 0 0 0
USER DRAM Area

080 007
(512K b y t e )

080 008
SYSTEM EPROM Area ( 6 4 K  b y t e )

09F e n ,

OAO 000
USER EPROM Area ( 6 4 K  b y t e )

OBF FFF

OCO 041
RS 232  I n t e r f a c e  ( H o s t )

OCO 043

000 080
RS 232  I n t e r f a c e  ( Te r m i n a l )

000 090

OCO 101
RS 232  I n t e r f a c e  ( R e m o t e )

000 103

000 401
RTC ( R e a l  T i n e  Clock)

000 42F

0E0 001
P I / T  ( P a r a l l e l  I n t e r f a c e / T i m e r )

0 E 0 0 3 5
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APPENDIX C

ADDRESS ASSIGNMENT OF I / O  DEVICES:

DEVICE: 6 8 5 0  A C I A  ( Te r m i n a l )

Address M o d e  D e s c r i p t i o n

000080 R  S t a t u s  Register
000080 W  C o n t r o l  Register
000082 R  R e c e i v e  Data Register
000082 W  T r a n s m i t  Data Register

DEVICE: 6 8 5 0  A C I A  ( H o s t )

Address M p d e  D e s c r i p t i o n

000041 R  S t a t u s  Register
000041 W  C o n t r o l  Register
000043 R  R e c e i v e  Data Register
000043 W  T r a n s m i t  Data Register

DEVICE: 6 8 5 0  A C I A  (REMOTE)

Address M o d e  D e s c r i p t i o n

000101 R  S t a t u s  Register
000101 W  C o n t r o l  Register
000103 R  R e c e i v e  Data Register
000103 W  T r a n s m i t  Data Register



. fo

DEVICE:

Address

C-3

58167A R T C  ( R e a l  Time Clock)

Mode D e s c r i p t i o n

000401 R/W Counter -  Ten Thousands o f  Seconds
000403 R/W Counter -  Hundredths and Tenths o f  Sec.
000405 R/W Counter -  Seconds
000407 R/W Cbunter -  Minutes
000409 R/W Counter -  Hours
00040B R/W Counter -  Days o f  the Week
00040D R/W Counter -  Days o f  the Month
0C04OF R/W Counter -  Month

000411 R/W RAM -  Ten Thousands o f  Sec.
000413 R/W RAM -  Hundredths and Tenths o f  Sec
000415 R/W RAM -  Seconds
000417 R/W RAM -  Minutes
000419 R/W RAM -  Hours
00041B R/W RAM -  Days o f  the Week
00041D R/W RAM -  Days o f  the MDnth
00041F R/W RAM -  Month

000421 R Interrupt Status Register
000423 R/W Interrupt Control Register
000425 W Counters Reset
000427 W RAM -  Reset
000429 R/W Status B i t
00042B W GO Command
00042D W Standby -  In terrupt
00042F W Test Mbde



APPENDIX D

COMPONENT PART LIST /  SYS68K/CPU-1B

Location Type Manufacturer Package Function

J 1 75189 TI,MOT RS 232 LINE
RECEIVER

J 2 14411 MCT J BAUD RATE GENERATOR

J 3 6850 HIT,MOT ACIA

J 4 6850 HIT,MOT ACIA

J 5 75188 TI,MCT RS 232 LINE DRIVER

J 6 49LS710 TI BINARY COUNTER

J 7 74LS393 TI 4 BIT BINARY
COUNTER ( 2 )

J 8 74S240 TI,MOT OCTAL BUFFERS/LINE
DRIVERS/RECEIVERS

J 9 74S240 TI,MOT J OCTAL BUFFERS/LINE
DRIVERS/RECEIVERS

J10 6850 HIT,MOT ACIA

J I l 745240 TI,MOT OCTAL BUFFERS/LINE
DRIVERS/RECEIVERS

J12 6800012 HIT,MOT,ROCK K CPU

J13 DDU-4-530 DATA DEL.,TOKO DIGITAL DELAY UNIT

J14 74574 D-FF (2 )

J15 75188 TI,MCT RS 232 LINE DRIVER

J16 75189 TI,MOT RS 232 LINE
RECEIVER

J17 FRC 37 MMI PAL 12L10

318 741501 TI,MCT INPUT NAND GATE
(CC) ( 4 )

319 74S241 TI ,MOT OCTAL BuFFERs/LINE
DRIVERS/RECEIVERS

J20 74S74 TI ,  MOT D-FF ( 2 )

IC ' s

D-1



APPENDIX

COMPONENT PART LIST /  SYS68K/CPU-18

Location Type Manufacturer Package Function

J21 74L5260 TI,MOT, NSC J 5 INPUT NOR GATES
(2)

J22 FRC 35 ti PAL 16L6

•J23 74LS641-1 TI,MOT J OCTAL BUS
TRANSCEIVER

J24 2764 H1T,SEDQ,FUJ K EPRCM

J25 EMPTY SOCKET

J26 4164-15 NEC,HIT 64K *  1  DRAM

J27 4164-15 NEC,HIT 64K *  1  DRAM

328 4164-15 NEC,HIT 64K *  1  DRAM

J29 4164-15 NEC,HIT J 64K *  1  DRAM

J30 4164-15 NEC,HIT J 64K *  1  DRAM

331 4164-15 NEC,HIT J 64K *  1  DRAM

J32 4164-15 NEC,HIT 64K *  1  DRAM

J33 4164-15 NEC,HIT 64K *  1  DRAM

J34 74574 TI,MOT J D-FF ( 2 )

J35 74S37 TI,MOT J 2 INPUT NAND
BUFFER ( 4 )

J36 74S08 TI,MCT 2 INPUT AND GATES
(4)

J37 4915710 TT J BINARY COUNTER

J38 74LS688 TI,MOT 8 BIT COMPARATOR

J39 74LS148 TI 8 TO 3 LINE OCTAL
PRIORITY ENCODERS

J40 2764 H I T , s m o , F u i K EPROM

IC ' s



APPENDIX

Location Type Manufacturer Package nancticr i

J41 EMPTY SOCKET

J42 4164-15 NEC,HIT J 64K *  1  DRAM

.J43 4164-15 NEC,HIT J 64K *  1  DRAM

J44 4164-15 NEC,HIT J 64K *  1  DRAM

J45 4164-15 NEC,HIT J 64K *  1  DRAM

J46 74S74 TI,MCT J D-FF ( 2 )

J47 .556 TI,NSC J TIMER ( 2 )

J48 74S74 TI,MCT J D-FF ( 2 )

J50 68230L8 MOT,ROCK K PI /T

J51 74LS05 TI,MCT J HEX INVERTERS (oc)

J52 74537 TI,MOT J 2 INPUT NAND
BUFFERS(4)

J53 74LS260 TI,MCT J 5 INPUT NOR GATES
(2)

J54 FRC 34 M1I J PAL 20L10

J55 74S74 TI,MYT J D-FF ( 2 )

J56 4164-15 NEC,HIT J 64K *  1  DRAM

J57 4164-15 NEC,HIT J 64K *  1  DRAM

J58 4164-15 NEC,HIT J 64K *  1  DRAM

J59 4164-15 NEC,HIT J 64K *  1  DRAM

J60 49LS710 TI J BINARY CI:I=1ER

OONIPCNENT PART LIST /  SYS68K/CPO-1B

IC 's
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APPENDIX

campaIwr PART LIST /  SYS68K/CPU-1B

Location Type Manufacturer Package Function

J61

J62

DDU-7J-200

74LS32

DATA DEL. ,Taio

NSC

DIGITAL DELkY UNIT

2 INPUT OR GATES

.J63 58167A NSC REAL TIME MACK

J64 74LS175 J D-FF (4)

J65 745241 TI,MOT OCTAL BUFFERS/LINE
DRIVERS/RDZEIVERS

J66 FRC36 NMI PAL 16L8

J67 7415645-1 MALT' J OCTAL BUS
TRANSCEIVER

J68 74LS641-1 NM.I,TI J OCTAL BUS
TRANSCEIVER

J69 74LS645-1 NMI,TI J OCTAL BUS
TRANSCEIVER

J70 741..5645-1 , TI OCTAL BUS
TRANSCEIVER

J71 74LS645-1 J OCTAL BUS
TRANSCEIVER

J72 74LS645-1 NMI, TI OCTAL BUS
TRANSCEIVER

J73 741.5645-1 MYLI,TI OCTAL BUS
TRANSCEIVER

J74 74LS175 TI , MOT , NSC D-FF ( 4 )

J76 FRC 38 NMI PAL 20L10

J78 74LS74 TI MOT, NSC D-FF ( 2 )

IC's

J =  STANDARD DIL PACXAGE I N  PLASTIC

K =  D I L  PACMGE I N  CERAMIC



APPENDIX

COMPONUIT PART LIST /  SYS68K/CPU-1B

Location Type Manufacturer Package Rinction

Q1

Q2

Q3

32.0 MHz

32.768KHz

1.8432MHz

SE

SE

SE

QUARZ OSCILLATOR
MODULE

QUARZ

QUARZ

Diodes

Location Type Manufacturer Package Functicn

LD1 2406 DIALIGHT LED RED

D2 1N4148 VARIOUS 10.16 DIODE

D3 1N414B VARIOUS 10.16 DIODE

Crystals

Battery

Location

BAT

Type

CR 1 /3  N

Manufacturer

VARTA

Package Function

LITHIUM BATTERY
3.0V

D-5
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COMPONENT PART LIST /  SYS68K/OPU-1B

Resistors ( i n  Ohm)

Location Type Manufacturer Package Function

R 1 4.7M VARIOUS 10.16

R 2 4.7M VARIOUS 10.16

R 3 680 VARIOUS 10.16

R 4 47 VARIOUS 10.16

R 5 1M VARIOUS 10.16

R 6 820 VARIOUS 10.16

R 7 680 VARIOUS 10.16

R 8 680 VARIOUS 10.16

R 9 4.7K VARIOUS 10.16

R10 4.7K VARIOUS 10.16

R11 100 VARIOUS 10.16

R12 100 VARIOUS 10.16

R15 100 VARIOUS 10.16

R16 22K VARIOUS 10.16

R17 22K VARIOUS 10.16

R18 100 VARIOUS 10.16

R19 100 VARIOUS 10.16

R20 100 VARIOUS 10.16



APPENDIX

Resistors ( i n  Ohm)

Location Type Manufacturer Package Function

R21 100 VARIOUS 10.16

R22 47 VARIOUS 10.16

R23 100 VARIOUS 10.16

R24 47 VARIOUS 10.16

R25 100 VARIOUS 10.16

R26 47 VARIOUS 10.16

R27 680 VARIOUS 10.16

R28 4.7K VARIOUS 10.16

R29 4.7K VARIOUS 10.16

R30 4.7K VARIOUS 10.16

R31 4.7K VARIOUS 10.16

R32 4.7K VARIOUS 10.16

R33 4.7K VARIOUS 10.16

R34 4.7K VARIOUS 10.16

R35 4.7K VARIOUS 10.16

R37 100 VARIOUS 10.16

COMPONENT PART LIST /  SYS68K/CPU-18

D-7
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COMPONENT PART LIST /  SYS68K/CPU-1B

Location Type Manufacturer Package Function

RN1 9*4.7K VARIOUS SIL

RN2 9*4.7K VARIOUS SIL

RN3 9*4.7K VARIOUS SIL

RN4 9*4.7K VARIOUS SIL

RN5 9*4.7K VARIOUS SIL

RN6 9*4.7K VARIOUS SIL

RN7 9*4.7K VARIOUS SIL

BNB 9*4.7K VARIOUS SIL

RN9 7*27K VARIOUS SIL

RN10 9*4.7K VARIOUS SIL

RN11 5*47 VARIOUS SIL

RN12 5*47 VARIOUS SIL

Resistor Networks
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Capacitors

034PONENT

APPENDIX

SY568K/CPU-1BPART LIST /

Location Type Manufacturer Package Function

Cl 470nF VARIOUS 5.ee

C2 100nF VARIOUS 2.54

C3 100nF VARIOUS 2.54

C4 33pF VARIOUS 2.54

C5 33pF VARIOUS 2.54

C7 680pF VARIOUS 2.54

C8 560pF VARIOUS 2.54

C9 470pF VARIOUS 2.54

C10 100nF VARIOUS 2.54

C11 270pF VARIOUS 2.54

C12 150pF VARIOUS 2.54

C14 220pF VARIOUS 2.54

C17 100nF VARIOUS 2.54

C19 100nF VARIOUS 2.54

C21 -C48 100nF VARIOUS 2.54

C56 1nF VARIOUS 2.54

C50-053 100nF VARIOUS 2.54



APPENDIX

= p a l =  PART LIST /  SYS68K/CPU-1B

Mechanical Parts

Location Type Manufacturer Package Function

SW1 AT-1F nirrrER SWITCH

SW2 AT-1F KNITTER SWITCH

J2 VARIOUS 24 PIN SOCKET

J3 VARIOUS 24 PIN SOCKET

J4 VARIOUS 24 PIN SOCKET

J10 VARIOUS 24 PIN SOCKET

J12 VARIOUS 64 PIN SOCKET

J17 VARIOUS 24 PIN SLIM SOCKET

J22 VARIOUS 24 PIN SLIM SOCKET

J24 VARIOUS 28 PIN SOCKET

J25 VARIOUS 28 PIN SOCKET

J26-,J33 VARIOUS 16 PIN SOCKET

J40 VARIOUS 28 PIN SOCKET

J41 VARIOUS 28 PIN SOCKET

J42,J45 VARIOUS 16 PIN SOCKET

J50 VARIOUS 2X24 PIN SIL SOCKET

J54 VARIOUS 24 PIN SLIM SOCKET

J56,J59 VARIOUS 16 PIN SOCKET

J63 VARIOUS 24 PIN SOCKET

J66 VARIOUS 20 PIN SOCKET

J76 VARIOUS 24 PIN SLIM SOCKET

D-10
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crmPotcar PART LIST /  SYS68K/CPU-1B

Mechanical Parts

Location Type Manufacturer Package Function

P1 VARIOUS VG MALE OMNECTOR
96 PIN 90 DEGREES

P2 VARIOUS VG MALE CaM=TOR
64 PIN 90 DEGREES

P3-P5 VARIOUS D FEMALE OWNECIOR
90 DEGREES

CPU-1-PC VARIOUS PC BOARD

CPU-1-F VARIOUS F R =  PANEL

BR2+BR6 EW8 VARIOUS HEADER

BR4+BR19 EW6+EW2 VARIOUS HEADER
+BR20

BR5 EV72+511 VARIOUS HEADER

3R7+13202 DR6 VARIOUS HEADER

BRS DR2 VARIOUS HEADER

3814 DW20 VARIOUS HEADER

BR15 D1.420 VARIOUS HEADER

BR17 EW2 VARIOUS HEADER

BR18 EW3 VARIOUS HEADER

BR21 EW2 VARIOUS HEADER

BR22 EW4 VARIOUS HEADER

BR24 EW2 VARIOUS HEADER

BR26 EW3 VARIOUS HEUER

BR27 EW2 VARIOUS HEATER

BR28 EW4 VARIOUS HEADER

BR32 EW2 VARIOUS HEADER

BR33 1542 VARIOUS HEADER

BR34 EW2 VARIOUS HEADER

D-11
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CXIMPONENT PART LIST /  SYS68K/CPU-1B

Mechanical Parts

Location TYPe Manufacturer Package Function

BR35+B33 EW4 VARIOUS HEALER

BR36 EW3 VARIOUS HEADER

BR37 EW3 VARIOUS EWER

BR38 EW3 VARIOUS HEADER

BR39 EW3 VARIOUS HEADER

BR40 EW3 VARIOUS HEADER

BR41 3473 VARIOUS HEADER

BR42 EW4 VARIOUS HEADER

B201 EW3 VARIOUS HEALER

WA1 Drin.4 VARIOUS HEADER

W31+WB2 346 VARIOUS HEADER

1C1+VC2 HEADER
+WD1+WD2 TIAT16 VARIOUS

WE-11-WH4 DW16 VARIOUS HEADER

WI1-W14 LW12 VARIOUS HEADER

WK1+WK2 1:W8 VARIOUS HEADER

WEI+WL2 CW6 VARIOUS HEADER

lin+WX2 EW23+EW9 VARIOUS HEADER
+WF1+WF3
+BR12 HEADER

W>3+WX4 318 VARIOUS HEALER

WZ1+WZ2 Erig8 VARIOUS HEADER

JUMPERS A VARIOUS JUMPERS FOR HE'..7,̀ -ats

D-12
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


