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PREFACE

The DTX350 module i s  a  b o a r d  o p t i o n  d e s i g n e d  t o
i n te r f ace  w i t h  an iSBX connector on a  hos t  board  o r
microcomputer. A l l  re ferences t o  t h e  " h o s t "  w i l l  be
considered t o  r e f e r  t o  these.
This m a n u a l  d i s c u s s e s  t h e  h a r d w a r e  r e f e r e n c e
in format ion f o r  t h e  DTX350 iSBX-compa t ib le  D I O
module. I t  i s  d i v i d e d  i n t o  t h e  f o l l o w i n g  sec t i ons :
Chapter 1  I N T R O D U C T I O N

This c h a p t e r  d e s c r i b e s  t h e  D T X 3 5 0  D I O
Module's f u n c t i o n a l  o p e r a t i o n ,  i t s
spec i f i ca t i ons  a n d  a  l i s t  o f  c o m p a t i b l e
accessory products .

Chapter 2  P R E PA R AT I O N  FOR USE
This chap te r  descr ibes procedures t o  i n s p e c t
the packaged  DTX350 f o r  s h i p p i n g  damage,
unpack i t  a n d  i n s t a l l  i t .  J u m p e r
con f igura t ion  i n f o r m a t i o n  a n d  c o n n e c t o r
assignments a r e  a l s o  p rov ided .

Chapter 3  P R O G R A M M I N G  INFORMATION
This chap te r  descr ibes t h e  programming o f
the DTX350 m o d u l e ,  i n c l u d i n g  t h e  8255A-5
Programmable P e r i p h e r a l  I n t e r f a c e ,  i t s
p o r t / r e g i s t e r  d e  i n i t i o n s t  a d d r e s s i n g ,
con t ro l  w o r d  f o r m a t ,  i n i t i a l i z a t i o n ,  a n d
operat ion.

Chapter 4  P R I N C I P L E S  OF OPERATION
This chap te r  d e s c r i b e s  t h e  p r i n c i p l e s  o f
operat ion,  i n c l u d i n g  i n t e r f a c e s  t o  t h e
DTX350, and t h e  i n t e r r u p t  system.

Chapter 5  S E R V I C E  INFORMATION
This chap te r  discusses s e r v i c e  a n d  r e p a i r
in format ion f o r  t h e  DTX350.
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Appendix A D T X 3 5 0  DIAGRAMS
This appendix contains the  DTX350 assembly
drawing and the  schematic diagram associated
with t h i s  module.

Appendix B 8 2 5 5 A - 5  PPI SPECIFICATIONS
This appendix contains the  I n t e l  data s h e e t
for t h e  8255A-5  Programmable P e r i p h e r a l
Interface as found i n  the  1984 Volume I I  o f
the I n t e l  Microsystem Components Handbook,
copyright 1983.

Appendix C S A M P L E  PROGRAMS
This a p p e n d i x  c o n t a i n s  D T X 3 5 0  s a m p l e
programs.

v i i



CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION
The DTX350 D i g i t a l  Inpu t /Outpu t  (DIO)  module i s  a n
iSBX-compatible e x p a n s i o n  i n t e r f a c e  b o a r d  w h i c h
connects a t  one end t o  an iSBX c o n n e c t o r ,  ( u s u a l l y
on a  h o s t  board o r  microcomputer) and a t  t h e  o t h e r
end t o  a  user  i n t e r f a c e ,  p r o v i d i n g  t h e  u s e r  w i t h
three 8 - b i t  p a r a l l e l  i n t e r f a c e  p o r t s  f o r  complete
b i d i r e c t i o n a l  da ta  t r a n s f e r .  T h i s  manual con ta ins  a
general d e s c r i p t i o n  o f  t h e  module and i t s  use ,  a s
we l l  as  programming and ope ra t i ona l  i n f o r m a t i o n .
1.2 GENERAL DESCRIPTION
The DTX350 module i s  a  3  5 / 8  i n c h  b y  2  1 / 2  i n c h
board which con ta ins  two r e s i d e n t  8226 b i d i r e c t i o n a l
bus d r i v e r  dev ices ( t r a n s c e i v e r s )  i n  s o c k e t s  f o r
ex te rna l  i n t e r f a c e ,  a n d  p e r m i t s  e x p a n s i o n  o f  any
host board ( o r  microcomputer) w i t h  i S B X  c o n n e c t o r s
by t h e  a d d i t i o n  o f  twen t y - f ou r  programmable p a r a l l e l
I /O l i n e s .  T h e  a d d i t i o n a l  I / O  l i n e s  c a n  b e
conf igured u s i n g  t h e  s y s t e m  s o f t w a r e  a n d  t h e
t ransce ivers  on  t h e  DTX350 module. A l s o  c o n t a i n e d
on t h e  DTX350 i s  an  8255A-5 Programmable P e r i p h e r a l
I n t e r f ace  ( P P I ) .  I t s  o p e r a t i o n  i s  d i s c u s s e d  i n
d e t a i l  i n  Chapter 3 .
The DTX350 module i s  compat ib le  w i t h  any dev ice  t h a t
meets i S B X  b u s  s t a n d a r d s ,  i n c l u d i n g  i S B X
microcomputers, t h e  D a t a  T r a n s l a t i o n  D T 2 8 0 6
Mu l t i -Func t ion  O u t p u t  b o a r d ,  a n d  t h e  DT901 S e r i e s
BITBUS Slave Remote A c q u i s i t i o n  boards.
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INTRODUCTION

1.3 FUNCTIONAL DESCRIPTION
The DTX350 has t h e  fol lowing features:

o iSBX-compatible I / O  expansion
o Tw e n t y - f o u r  programmable I / O  l i n e s  w i t h

sockets f o r  interchangeable l i n e  dr ivers
o T h r e e  jumper-selectable i n t e r r u p t  r e q u e s t

sources
o C a p a b i l i t y  t o  b e  accessed a s  I / O  p o r t

locations ( reg is te rs )
o A  s ing le  +5V low power requirement
o i S B X  b u s  o n -board e x p a n s i o n  w h i c h

eliminates system bus latency and increases
system throughput.

The DTX350 D i g i t a l  I / O  module i s  a  member o f  D a t a
Translat ion 's  l i n e  o f  iSBX-compatible i n t e r f a c e
modules, and plugs i n t o  a n y  iSBX-compatible h o s t
board o f f e r i n g  incremental on-board expansion. T h e
iSBX module i s  c lose ly  coupled t o  t h e  h o s t  b o a r d
through t h e  i S B X  connector.  A s  s u c h ,  i t  o f fe rs
maximum on-board performance, a n d  f r e e s  t h e  h o s t
system t r a f f i c  f o r  o t h e r  system resources.  I n
addi t ion,  power dissipat ion i s  minimal? r e q u i r i n g
only 1 . 6  watts  i n  the  factory  configuration.
1 .3 .1  PROGRAMMABLE INTERFACE
The I n t e l  8255A-5 i s  a  general purpose Programmable
Peripheral  I n t e r f a c e  ( P P I ) ,  t h a t  p r o v i d e s
twenty-four p a r a l l e l  I / O  l i nes  on the DTX350. T h e
host b o a r d  system software i s  used t o  configure t h e
I / O  l i n e s  i n  many combinations o f  u n i d i r e c t i o n a l
input/output and transceiver  registers .
In  order  t o  take  f u l l  advantage o f  a l l  possible I / O
configurations, s o c k e t s  a r e  p r o v i d e d  f o r
interchangeable I / O  l i n e  dr ivers .  I n  t h i s  way, t h e
f l e x i b i l i t y  o f  t h e  I / O  i n t e r f a c e  i s  enhanced by
select ing the  appropriate combination o f  o p t i o n a l
l i n e  d r i v e r s  t o  provide the  required source current
and d r i v e r  character is t ics  f o r  each appl icat ion (see
Table 1 - 2 ) .

1
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INTRODUCTION

In a d d i t i o n ,  i n v e r t i n g  t ransce ive rs  ( 8 2 2 6 )  a r e
provided i n  socke ts  t o  a l l o w  f o r  convenient user
replacement ( o p t i o n a l )  t o  n o n - invert ing d r i v e r s
(8216). T h e  twenty - four  programmable I / O  l i n e s ,
signal g r o u n d ,  a n d  + 5  v o l t  p o w e r

umper-configurable) run  t o  a  50-pin edge connector
J i )  t h a t  mates wi th  f l a t  (EP036) o r  t w i s t e d  p a i r
EP086) cable .

1.3.2 INTERRUPT REQUEST GENERATION
Interrupt r e q u e s t s  c a n  o r i g i n a t e  f r o m  t h r e e
jumper-selectable sources .  T w o  in ter rupt  requests
can be automatically generated by t h e  P P I  when  a
byte o f  i n f o r m a t i o n  i s  ready t o  be transferred t o
the host CPU ( i . e . ,  input  bu f fe r  i s  f u l l )  o r  a  b y t e
of i n f o r m a t i o n  has been transferred t o  a  per ipheral
device ( i . e . ,  output b u f f e r  i s  e m p t y ) .  A  t h i r d
interrupt s o u r c e  c a n  o r i g i n a t e  d i r e c t l y  from the
user I / O  i n t e r f a c e  ( J 1  c o n n e c t o r ) .  I n t e r r u p t
control functions are  discussed i n  d e t a i l  i n  Chapter
4.
Figure 1 - 1  shows a  block diagram o f  the  DTX350 D I O
module.
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FIGURE 1 - 1 :  D T X 3 5 0  D I G I TA L  I / O  MODULE BLOCK DIAGRAM
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INTRODUCTION

1.4 SPECIFICATIONS

This s e c t i o n  g i v e s  t h e  p h y s i c a l ,  e l e c t r i c a l ,
environmental,  a n d  per fo rmance  s p e c i f i c a t i o n s  f o r
the DTX350, t y p i c a l  a t  +25° C.  a n d  standard p o w e r ,
unless o therw ise  spec i f i ed .
1.4.1 PHYSICAL SPECIFICATIONS
Length 3 . 7  i n  ( 9 . 4  cm)
Width 2 . 9  i n  ( 7 . 2  cm)
Height ( a l o n e  -  see F igure  1 - 2 )  . 8  i n .  ( 2 . 0  cm)
Height ( i n s t a l l e d  -  see F igure  1 - 3 )  1 . 1  i n .  ( 2 . 8  cm)
Weight 1 . 8  oz .  ( 5 1  gm)
1.4.2 ELECTRICAL SPECIFICATIONS
Sockets U l ,  U2
shipped w i t h  8226s + 5 V  ±10% a t  320 mA
1.4.3 ENVIRONMENTAL SPECIFICATIONS

Storage Temperature ( - 2  +9° toto +85 +185° C)° F5°
Operating Temperature + 3 2 °  t o  +131° F

(0° t o  +55° C)
Operating Humidi ty  0  t o  90% (non-condensing)
1.4.4 PERFORMANCE SPECIFICATIONS
Word S ize  D a t a  -  8  b i t s
I /O Capac i ty  2 4  programmable l i n e s

Access Time*
Read 2 5 0  nanoseconds max.
Wri te 3 0 0  nanoseconds max.

* A c t u a l  t r a n s f e r  speed i s  dependent upon t h e  c y c l e
time o f  t h e  hos t  microcomputer.

I n t e r r u p t s
I n t e r r u p t  r e q u e s t s  m a y  o r i g i n a t e  f r o m  t h e
programmable p e r i p h e r a l  i n t e r f a c e  ( 2 )  o r  t h e
user- s p e c i f i e d  I / O  ( 1 ) .

1-5



INTRODUCTION

1.4 .5  INTERFACE COMPATIBILITY
iSBX Bus and P a r a l l e l  I / O

Logic Fam i l y /Log i c  Load
Output P u l l -Up Res is to rs  ( P o r t  A )
Data Throughput
Fanout
Threshold Vo l tages
Logic Sense/Leve l * *

Read/Write
Enable
Reset
Data and Address

1 TTL Load
1 k i lohm

1 MHz
See Tab les  1 - 1  and 1 -2

See Tab le  1 -1

Negative edge s e n s i t i v e
Negative l e v e l  s e n s i t i v e
Pos i t i ve  l e v e l  s e n s i t i v e

Pos i t i ve  l e v e l  l o g i c
* *  A d d i t i o n a l  i n f o r m a t i o n  i n  Appendix B.

2.5

2 . 5 3 1 - - - . 1 - 2 . 5 °

MOUNTING HOLEHOLE

1 t
.33

000000000000000000 P i000000000000000000

3.70

FIGURE 1 - 2 :  DTX350  MODULE DIMENSIONS ( i nches )
(SOLDER SIDE)
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OUTPUT

SIGNAL

DRIVER

TYPE

I o l  MAX Vo l  MAX

(IolmMAX)

I o h  MAX Voh M I N

(Ioh=MAX)

CO M I N

(pF)

P o r t  A TTL 20mA 0 , 4 5 -10mA 2 . 4 18

INPUT

SIGNAL

REC -

EIVER

TYPE

I i l  MAX

( V i 1 = . 4 5 )

V i l  MAX I i h  MAX

( V i h = 2 . 4 '

V i h  M I N Cl MAX

(pF)

P o r t  A

l k

P u l l - u p

P o r t s

B &  C :

TTL*

TTL

-5 .2mA

-5 .0mA

0 , 8 0

0 , 8 0

-2 .2mA

-2 .2mA

2 . 0

2 . 0

18

20

I o l Current Output Low Ioh Current Output High
I i l Current Input  Low I i h Current Input  High
Vol Voltage Output Low Voh Voltage Output High
V i l Voltage Input  Low Vih Voltage Input  High

TABLE 1 - 1 :  D C  CHARACTERISTICS AT J1 CONNECTOR

* R e f e r s  t o  s t a n d a r d  To t e m  P o l e  o u t p u t .  ( S e e  T a b l e  1 - 2  f o r

P o r t s  B  &  C  o u t p u t  c h a r a c t e r i s t i c s . )  I f  h e a d e r  d i p s  w i t h

o n e - t o - o n e  s i g n a l  j u m p e r s  a r e  u s e d  i n s t e a d  o f  d r i v e r s ,

t h e  c h a r a c t e r i s t i c s  o f  t h e  8 2 5 5 A - 5  a p p l y  ( s e e  C h a p t e r  2 ,

L i n e  D r i v e r s ) .  C a p a c i t a n c e  v a l u e s  a r e  a p p r o x i m a t i o n s .

The fo l lowing abbreviations are  used t o  define t h e
threshold l e v e l s  i n  Table 1 -1 :

For add i t iona l  information, see  Appendix B.

NOTE
Timing c h a r a c t e r i s t i c s  o f  u s e r - ins ta l led
chips i n  s o c k e t s  U l  t h r o u g h  U 6  must  be
compatible wi th  those o f  t h e  8255A-5  P P I .
See t h e  8255A-5  specif icat ions i n  Appendix
B.

1-8



INTRODUCTION

DRIVER
SOURCE
CURRENT

I o l
(mA)

Ioh
CSUPPLYURRENT

(mA)
STANDARD

TTL FANOUT*
Icc (mA) Max.

7438 -48 - 54 30
7437 -48 1.2 54 30
7432 -16 0.8 38 10
7426 -16 - 22 10
7409 -16 - 33 10
7408 -16 0.8 33 10
7403 -16 - 22 10
7400 -16 0.4 22 10

Paral le l  In te r face
'Twenty - four  programmable l ines  wi th  e ight  l i n e s  per  por t ;

one port  includes a  b id i rect ional  bus d r i v e r.  D i p  sockets
are i n c l u d e d  f o r  user- insta l led  l i n e  b u f f e r s / d r i v e r s ,
i f  required.
System Bus C o m p a t i b l e  wi th  iSBX bus standards.
Line Drivers
The I / O  l i n e  dr ivers  shown i n  Ta b l e  1 -2  a re  a l l  compat-
ib le  wi th  the  I / O  dr iver  sockets on the  DTX350.

TABLE 1 -2 :  LINE DRIVERS

•

o

Note: The f o l l o w i n g  abbrev ia t ions  a r e  used i n
Table 1 - 2 :
I o l  s p e c i f i e d  f o r  Vo l  =  0 . 4  v o l t
Ioh s p e c i f i e d  f o r  Voh =  2 . 4  v o l t .

* I i l  assumed t o  be TTL 1 . 6  mA.
Icc  i s  supp ly  cu r ren t  r e q u i r e d  f rom +5V.

Port A  has 25  mA To t e m  P o l e  d r i v e r s  a n d  1 k  o h m
terminators.
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1.5 ACCESSORY PRODUCTS
The f o l l o w i n g  subsect ions b r i e f l y  d e s c r i b e  t h e  D a t a
Tr a n s l a t i o n  p r o d u c t s  w h i c h  c a n  b e  u s e d  i n
a s s o c i a t i o n  w i t h  t h e  DTX350. T a b l e  1 - 3  l i s t s  t h e
product  numbers t o  use when o rde r i ng  these accessory
products .
1 .5 .1  DT2806  M u l t i -Funct ion  Output Subsystem
The DT2806 i s  an  iSBX i n t e r f a c e  board f o r  u s e  w i t h
IBM a n d  I B M - c o m p a t i b l e  P C s .  I t  h a s  t h r e e
coun te r / t ime rs  and t h r e e  iSBX connectors.
1 .5 .2  D T 9 0 1  BITBUS Slave Remote A c q u i s i t i o n  Board
The DT901 i s  a  BITBUS i n t e l l i g e n t  remote n o d e  w i t h
f o u r  iSBX connectors .
1 .5 .3  D T 9 0 1 I  I s o l a t e d  B I T B U S  S l a v e  R e m o t e

A c q u i s i t i o n  Board
The DT901I i s  t h e  same as t h e  DT901, w i t h  i s o l a t i o n
up t o  1500V.
1 .5 .4  D T 7 0 8  Screw Termina l  Panel
The DT708 Screw Termina l  Panel  was designed f o r  u s e
w i t h  t h e  DTX350 module t o  pe rm i t  t h e  user  connector
<J1) t o  be  mated t o  b a r r i e r  s c r e w  t e r m i n a l s .  T h e
DT708 c o n t a i n s  t w o  5 0 - p i n  c o n n e c t o r s ,  one 20- p i n
connector  a n d  can suppor t  up  t o  two DTX350 's .  A n
EP036, E P 0 8 6  o r  e q u i v a l e n t  c a b l e  assemb ly  i s
requ i red  t o  connect  t o  t h e  DTX350.
1 .5 .5  CABLES
Two t y p e s  o f  8 - f o o t  cab les  c a n  b e  u s e d  w i t h  t h e
DTX350 m o d u l e :  t h e  EP036 f l a t  c a b l e  and t h e  EP086
tw i s t ed  p a i r  c a b l e .
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TABLE 1 -3 :  PRODUCT ORDER NUMBERS

PART NUMBER DESCRIPTION

DTX350
DT2806
DT901

DT901I

DT708
EP036 Cable
EP086 Cable

Digi ta l  Input/Output Module
Multi- function Output Subsystem
BITBUS Slave Remote

Acquisition Board
Isolated BITBUS Slave Remote

Acquisition Board
Screw Terminal Panel
Flat Cable
Twisted Pa i r  Cable



CHAPTER 2
PREPARATION FOR USE

2.1 INTRODUCTION
This chap te r  p rov ides  i n f o rma t i on  necessary f o r  t h e
user t o  i n s p e c t ,  unpack, c o n f i g u r e ,  a n d  i n s t a l l  t h e
DTX350 D i g i t a l  I / O  m o d u l e .  T h e  f o l l o w i n g
subsections d i scuss :

o I n s p e c t i o n  and unpacking
o O p e r a t i n g  environment, i n c l u d i n g  power a n d

v e n t i l a t i o n  requirements
o C o n n e c t o r  c o n f i g u r a t i o n
o Jumper  con f i gu ra t i ons
o L i n e  d r i v e r s
o I n s t a l l a t i o n  i n fo rma t i on  and procedures.

2.2 INSPECTION AND UNPACKING
The f o l l o w i n g  s u b s e c t i o n s  c o v e r  i n s p e c t i o n  f o r
sh ipp ing damage a n d  unpacking i n s t r u c t i o n s  f o r  t h e
DTX350 D i g i t a l  I / O  module.
2 .2 .1  INSPECTION
Inspect t h e  sh ipp ing  ca r ton  immediate ly  upon r e c e i p t
f o r  e v i d e n c e  o f  mishandl ing du r i ng  t r a n s i t .  I f  t h e
shipping ca r t on  i s  severe l y  damaged o r  wa te rs ta ined ,
request t h a t  t h e  c a r r i e r ' s  agent  be  present  when t h e
carton i s  opened. I f  a n y  damage i s  d i s c o v e r e d ,
proceed as  f o l l o w s :

1. O b s e r v e  s t a n d a r d  s t a t i c  e l e c t r i c i t y
precautions w h e n  h a n d l i n g  b o a r d s  o r
components, a s  f o l l o w s :
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A. While placing o n e  h a n d  f i r m l y  o n  a
metal p o r t i o n  o f  t h e  system chassis,
pick up the shrink-wrapped i tem.

B. A f t e r  a l l o w i n g  a
discharge o f  a n y
into the  computer
remove the wrapping

C. Examine  the i t e m
shipping damage.

moment f o r  t h e
stat ic  e l e c t r i c i t y
chassis, c a r e f u l l y
from the module.

for t h e  e x t e n t  o f

2. D o  NOT perform any repa i r  o r  i n s t a l l a t i o n
of t h e  damaged i tem pr io r  t o  an insurance
claim inspection.

3. R e t a i n  a l l  packing material  f o r  fu ture  use.
4. I f  t h e  de l iver ing c a r r i e r ' s  a g e n t

present when  t h e  carton i s  opened
contents o f  the  carton are  damaged,
carton a n d  pack ing  material  aside
agent's inspection.

5. H a v e  t h e  a g e n t  i n s p e c t  t h e  damage a n d
arr ive a t  an  agreement t o  repa i r  o r  replace
the damaged item.

6.  I f  t h e  i tem i s  t o  b e  r e p a i r e d ,  c a l l  o r
write:

Customer Service Department
Data Tr a n s l a t i o n  I n c .

100 Locke Drive
Marlboro, MA 01752

(617) 481-3700

is n o t
and the
set the
for the

7. C a l l  a n d  r e q u e s t  a  R e t u r n  M a t e r i a l
Authorization (RMA) number.  T h i s  must be
obtained before any i tem w i l l  b e  accepted
for re turn .

NOTE
I f  t h e  i t e m  i s  n o t  wrapped i n
anti- s t a t i c  ( e l e c t r i c a l l y  conduc-
t ive)  packaging, ensure tha t  i t  i s
handled w i t h  ground p r o t e c t i o n .
Stat ic e l e c t r i c i t y  i s  p o t e n t i a l l y
damaging t o  e l e c t r i c a l  components
on Data Translation products.
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8. R e t u r n  t h e  damaged i t e m ,  w i t h  t h e  RMA
number, t o  the  address i n  step 6 .

2 .2 .2  UNPACKING INSTRUCTIONS
The DTX350 module i s  packaged shrink-wrapped o n  a
piece o f  heavy cardboard and placed i n  the  shipping
carton o n  a  p i e c e  o f  h a l f - inch f o a m .  A n y
insta l la t ion  hardware i s  i n c l u d e d ,  packaged i n  a
sealed p l a s t i c  envelope. L o o s e  styrofoam i s  t h e n
used t o  f i l l  t h e  remainder  o f  the  carton before
sealing. T o  unpack the DTX350 module,  p r o c e e d  a s
follows:

1. I f  ex te r io r  damage w a s  n o t e d ,  r e f e r  t o
section 2 . 2 . 1 ,  Inspect ion.

2. I f  no ex te r io r  damage i s  found and there  i s
no reason t o  suspect shipping damage t o  the
packaged i tem,  p lace t h e  c o n t a i n e r  o n  a
stable surface and cut  the  shipping tape .

3. G r a s p  t h e  f r o n t  o f  t h e  f l a t  c a r t o n
underneath a n d  l i f t  forward and up t o  open
the top (see Figure 2 - 1 ) .

4. Remove the  module(s) and hardware ( i f  a n y )
from t h e  packing and r e t a i n  the carton and
packing material  f o r  fu ture  use.

5. V e r i f y  tha t  a l l  items l i s t e d  on the  packing
sl ip  are  accounted f o r .

6. Observe  the  grounding procedures covered i n
the Inspection section i n  t h i s  chapter,  and
remove t h e  m o d u l e  f r o m  i t s  p l a s t i c
wrapping.
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LIFT
FLAP

O P E N T

PULL OUT
FRONT FLAP

FIGURE 2 - 1 :  OPENING THE MODULE CARTON

2.3 OPERATING ENVIRONMENT
Operating environment information f o r  the  DTX350 DIO
module, such as power and vent i la t ion ,  a r e  discussed
in t h e  fo l lowing subsections:
2 . 3 . 1  POWER REQUIREMENTS
The p o w e r  requirements f o r  t h e  D T X 3 5 0  v a r y ,
depending on t h e  configuration o f  the  module:

o T h e  DTX350, w i t h  no user- ins ta l led  d r i v e r s
(sockets U3 through U6 empty), requires +5V
(+0.25V) a t  320 mA (maximum).

o W i t h  user- ins ta l led  dr ivers  i n  s o c k e t s  U 3
through U 6 ,  t h e  DTX350 requires addi t ional
supply c u r r e n t .  T a b l e  1 - 2  g i v e s  c u r r e n t
requirements o f  t y p i c a l  d r i v e r s .
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Al l  power f o r  the  module i s  derived f r o m  t h e  i S B X
host a n d  drawn th rough  the  iSBX connector (P1 )  on
the module.
2.3.2 VENTILATION REQUIREMENTS
The DTX350 DIO dissipates 44 .1  gram-calor ies/minute
(0.18 BTU/minute) a n d  adequate  a i r  c i rcu la t ion  i s
required t o  prevent a  temperature r i s e  a b o v e  1 3 1
degrees F  ( 55  degrees C) .
2.4 CONNECTOR CONFIGURATION
Connector P 1  i s  a  3 6 -pin i S B X  connector  w h i c h
carries a l l  the  data and control  signals between the
host and the  DTX350. T h e  DTX350 module c a n  mount
d i rec t ly  o n  the  P1 connector. T h e  signals found on
each p in  o f  the  P1 connector a r e  l i s t e d  i n  Ta b l e
2-1. S i g n a l  descriptions may be found i n  Chapter 4 .
Connector J1 on the  DTX350 provides user connections
to t h e  module.  T h e  p i n s  o f  the  J1 connector a r e
ident i f ied  i n  Table 2 - 2 .  A l l  odd-numbered pins a r e
Ground; e v e n -numbered pins represent connections t o
bits 0 - 7  f o r  each o f  the  ports A,  B ,  a n d  C .  A l s o
shown i n  t h e  t a b l e  are  the  socket and p in  numbers
associated wi th  the  por t  and b i t .

NOTE
The J1 connector  p i n s  a r e  n o n - s t a n d a r d  t o
usual i n d u s t r y  con f i gu ra t i ons .  I n f o r m a t i o n
pertaining t o  mating cab le  connectors ( s u c h
as F u j i t s u  FCN767J050-AU) a n d  t h e i r
pin- t o -p in  compatibi l i ty  t o  the  J1 connector
is given i n  Table 2 -3 .
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,
PIN MNEMONIC DESCRIPTION

1 +12V +12 Vo l t s
2 -12V -12 Vo l t s
3 AGND Signal Ground
4 +5V +5 Vo l t s
5 RESET ResetH
6 CLK Expansion Module Clock
7 AB2 Address 2
8 MPSTL Module Present
9 AB1 Address 1

10 - Reserved
11 ABO Address 0
12 INTR1H In te r rup t  1
13 WRITEL IO Wr i t e  Command
14 INTROH I n t e r r u p t  0
15 READL TO Read Command
16 WAITL Expansion Module Wai t
17 DGND Signal Ground
18 +5V +5 Vo l t s
19 DB7 Data B i t  7
20 CS1L Chip Se lec t  1
21 DB6 Data B i t  6
22 CSOL Chip Se lec t  0
23 DB5 Data B i t  5
24 - Reserved
25 DB4 Data B i t  4
26 TDMA Terminate DMA
27 DB3 Data B i t  3
28 OPT1 Option 1
29 DB2 Data B i t  2
30 OPTO Option 0
31 DB1 Data B i t  1
32 DACKL DMA Acknowledge
33 DBO Data B i t  0
34 DRQTH DMA Request
35 DGND Signal Ground
36 +5V +5 Vo l t s

TABLE 2 - 1 :  CONNECTOR P1 PIN ASSIGNMENTS
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PIN SIGNAL PIN SIGNAL SOCKET PIN

1 GROUND 2 PORT B -  BIT 7  - - >  U6 3
3 GROUND 4 PORT B -  B IT 6 - - >  U6 6
5 GROUND 6 PORT B -  B IT 5  - - >  U6 8
7 GROUND 8 PORT B -  B IT 4  - - >  U6 11
9 GROUND 10 PORT B -  B IT 3  - - >  U5 3

11 GROUND 12 PORT B -  B IT 2  - - >  U5 6
13 GROUND 14 PORT B -  B IT 1  - - >  U5 8
15 GROUND 16 PORT B -  B IT 0  - - >  U5 11
17 GROUND 18 PORT C -  B IT 3  - - >  U4 3
19 GROUND 20 PORT C -  B IT 2  - - >  U4 6
21 GROUND 22 PORT C -  B IT 1  - - >  U4 8
23 GROUND 24 PORT C -  B IT 0  - - >  U4 11
25 GROUND 26 PORT C -  B IT 4  - - >  U3 11
27 GROUND 28 PORT C -  B IT 5  - - >  U3 8
29 GROUND 30 PORT C -  B IT 6  - - >  U3 6
31 GROUND 32 PORT C -  B IT 7  - - >  U3 3
33 GROUND 34 PORT A -  B IT 7  - - >  U2 3
35 GROUND 36 PORT A -  B IT 6  - - >  U2 6
37 GROUND 38 PORT A -  B IT 5  - - >  U2 10
39 GROUND 40 PORT A -  B IT 4  - - >  U2 13
41 GROUND 42 PORT A -  B IT 3  - - >  U1 3
43 GROUND 44 PORT A  -  B IT 2  - - >  U l 6
45 GROUND 46 PORT A -  B IT 1  - - >  U l 10
47 GROUND 48 PORT A -  B IT 0  - - >  U l 13
49 GROUND 50 OPTION A*

TABLE 2 -2 :  CONNECTOR J1 PIN ASSIGNMENTS

* +5V o r  GND o r  Ex te rna l  I n t e r r u p t  i n p u t  ( r e f e r
to CAUTION under I n t e r r u p t / O p t i o n s  s e c t i o n  2 . 5 . 2 ) .

The I n t e l  connector  p i n  c o n f i g u r a t i o n  shown i n  Ta b l e
2-3 i s  n o t  i n d u s t r y -standard.  P i n  mat ing t o  t h e  J1
connector i s  shown f o r  t h e  u s e r ' s  i n f o r m a t i o n .
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CABLE
PIN

Jl  CONNECTOR
PIN

CABLE
PIN

Jl CONNECTOR
PIN

2 1 1 2
4 3 3 4
6 5 5 6
8 7 7 8

10 9 9 10
12 11 11 12
14 13 13 14
16 15 15 16
18
20 19 19 2 1 8 0
22 2213 22
24 23 2 4
26
28 27 27 28

2  3 0
3 2 2 1 39 31 32
34 33 33 34
36 35 35 36
3 8 37 37 3 840 39 39 40
42 41 41 42
44 43 43 44
46 45 45 46
48 47 47 48
50 49 49 50

TABLE 2 -3 :  J l  CONNECTOR/CABLE PIN MATING

2.5 JUMPER CONFIGURATION
The D T X 3 5 0  iSBX-compat ib le  m o d u l e  c o n t a i n s
twenty-six w i rewrap  p o s t s  ( E l  through E26).  T h e s e
jumper posts may be user-configured t o  p r o v i d e  t h e
f l e x i b i l i t y  n e e d e d  t o  suppor t  a l l  three modes o f
operation o f  t h e  Programmable Peripheral I n t e r f a c e .
Figure 2 - 2  s h o w s  t h e  jumper  p o s t s  a n d  t h e i r
e l e c t r i c a l  connections. R e f e r  a lso t o  the  schematic
diagram i n  Appendix A.
The fo l lowing  i s  a  l i s t  o f  t h e  d i f f e r e n t  jumper
types:

o P o r t  Enable jumpers
o I n t e r r u p t  and Option jumpers
o D r i v e r  Control jumpers
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The jumper posts o f  the  DTX350 are  on the component
side o f  t h e  board p a r a l l e l  t o  the  Data Translat ion
logo on the  upper l e f t  corner o f  the  module.  T h e y
consist o f  1 3  r o w s  o f  pins,  w i t h  each p in  labeled
from l e f t  t o  r i g h t  and top t o  bottom, E l  and E2,  E 3
and E 4 ,  e t c .  ( s e e  F i g u r e  2 - 2 ) .  S t a n d a r d  jumper
plugs may be used f o r  p a r a l l e l - p a i r  jumper ing.  I f
the p o s t s  t o  b e  jumpered a r e  n o t  parallel T, the
jumpers must be wire-wrapped i n  p l a c e .  U s e  a b l e
2-4 t o  o b t a i n  t h e  jumper function information f o r
the c o r r e c t  o p e r a t i o n a l  m o d e  a n d  m o d u l e
configuration. M o d e s  a r e  d e f i n e d  i n  C h a p t e r  3 ,
section 3 . 3 . 1 .

U7-10 1 -  E25

E4,U7 < - E 2 3

U7-12 < -  E21

U7-13 < -  09

P1 -30 E I S

U7-17 < - E 1 3

U7-16

U7- I5

U7- I4  < - E 7

4- 5 V < -  E5

1K PULL-UP E - - E 3

DGND E l

E 2 6 - 4  U 3 - 4 2

E 2 4 - - *  U3-1,5

E 2 2 - 4 .  u3-9.10

E 2 0 - - 4  u 3 - e 1 3

E18 — >  Pi-14

E 1 6 — >  131-12

E 1 4 - - )  u 4

E12 U 4 - 4 , 5

E/O - >  U4 -9, /0

E 8 - >  U4-12,13

E6 . . . 1 1  -50

E4 E 2 3 , U 7 - 1 1

E2 U 1 - 1 5

MICKEMODDFACTORY
CONFIGURED JUMPER

FIGURE 2 -2 :  JUMPER POST MATRIX ON DTX350 MODULE
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TABLE 2 - 4 :  D T X 3 5 0  PORT CONFIGURATION JUMPERS

PORT MODE DRIVERS

DELETE

JUMPER

ADD

JUMPER FUNCTION PORT RESTRICTION

0 I N P U T  8 2 2 6 : U 1 , U 2  * E 1 —E2 E 3 —E2 8 2 2 6  =  B  N o n e :  c a n  b e  i n  Mode 0  o r  1 ,  i n p u t  o r  o u t p u t .

INPUT C  N o n e :  c a n  b e  i n  Mode 0 ,  i n p u t  o r  o u t p u t ,  u n l e s s  P o r t  B

ENABLED i s  i n  Mode 1 .

0 OUTPUT 8 2 2 6 :  U 1 , U 2  * E 1 —E2 8 2 2 6  .  B  N o n e :  c a n  b e  i n  Mode 0  o r  1 ,  i n p u t  o r  o u t p u t

( l a t c h e d )  O U T P U T  C  N o n e :  c a n  b e  i n  Mode 0 ,  i n p u t  o r  o u t p u t ,  u n l e s s  P o r t  B

ENABLED i s  i n  Mode 1 .

1 I N P U T  8 2 2 6 :  U 1 , U 2  * E 1 —E2 E 3 —E2 8 2 2 6  =  B  N o n e :  c a n  b e  i n  Mode 0  o r  1 ,  i n p u t  o r  o u t p u t

( s t r o b e d )  I N P U T  ENABLED

E19—E20 C o n n e c t s  J 1 - 2 6  C  N o n e :  P o r t  C  d a t a  r e g i s t e r  b i t s  p e r f o r m  t h e  f o l l o w i n g :

t o  S T B a /  i n p u t

o B i t s  — 0 , 1 , 2  — C o n t r o l  f o r  P o r t  8 ,  i f  P o r t  B

E21—E22 E 2 1 - 1 4  C o n n e c t s  I B F a  i s  i n  Mode 1

& E 1 3 —E14 o u t p u t  t o  J 1 - 1 8  o  B i t  3  — P o r t  A  I n t e r r u p t  ( P A  I N T R )  t o  i n t e r r u p t

E13—E16 C o n n e c t s  I N T a  o u t p u t  j u m p e r  m a t r i x

o r  I N T R 1 H  o  B i t  4  — P o r t  A  S t r o b e  ( S T B / )  i n p u t

E13—E18 C o n n e c t s  I N T a  o u t p u t  o  B i t  5  — P o r t  A  I n p u t  B u f f e r  F u l l  ( I B F )  o u t p u t

INTROH o  B i t s  6 , 7  — P o r t  C  i n p u t  o r  o u t p u t  ( b o t h  m u s t

be i n  t h e  same d i r e c t i o n )



M E E  2 - 4 :  D T X 3 5 0  P O R T  C O N F M R A T I O N  JUMPERS ( C o n t . )

PORT MODE DRIVERS

DELETE

JUMPER

ADD

JUMPER FUNCTION PORT RESTRICTION

A 1  OUTPUT 8 2 2 6 :  U l  U 2  * E l  -E2 8226= N o n e :  c a n  b e  i n  Mode 0  o r  1 ,  i n p u t  o r  o u t p u t

( l a t c h e d ) OUTPUT ENABLED C  P o r t  B  D a t a  R e g i s t e r  b i t s  p e r f o r m  t h e  f o l l o w i n g :

E23- E 2 4 Connects J 1 - 3 0  o  B i t s  0 , 1 , 2  -  C o n t r o l  f o r  P o r t  B  i f  P o r t  B  i s

ACKa/ i n p u t  i n  Mode 1

E13-14  E 2 5 - E 1 4

&E25- E 2 6

E13- E 1 6

or
E13- E 1 8

Connects OBFa o u t p u t  o  B i t  3  -  P o r t  A  i n t e r r u p t  ( P A  I N T R )  t o  i n t e r r u p t

t o  J 1 - 1 8  j u m p e r  m a t r i x

Connects I N T a  o u t p u t  o  B i t s  4 , 5  -  P o r t  C  i n p u t  o r  o u t p u t  ( b o t h  m u s t  b e

t o  I N T R 1 H  i n  t h e  same d i r e c t i o n )

Connects I N Ta  o u t p u t  o  B i t  6  -  P o r t  A  Acknowledge  ( A C K / )  i n p u t

t o  INTROH o  B i t  7  -  P o r t  A  O u t p u t  B u f f e r  F u l l  ( O B F / )  o u t p u t .

A 2  B I D I R E C -  8 2 2 6 : U 1 , U 2  * E l - E 2  E 4 - E 2 A l l o w s  A C K a /  i n p u t  B  N o n e :  c a n  b e  i n  Mode 0  o r  1 ,  i n p u t  o r  o u t p u t .

TIONAL t o  c o n t r o l  8 2 2 6  C  P o r t  C  D a t a  R e g i s t e r  b i t s  p e r f o r m  t h e  f o l l o w i n g :

i n / o u t  d i r e c t i o n  o  B i t s  0 ,  1 ,  2  -  c a n  b e  u s e d  f o r  i n p u t  o r  o u t p u t

E19- E 2 0 Connects J 1 - 2 6  t o  S T B a /  i n p u t  i f  P o r t  C  i s  i n  Mode 0

E7- E 8  E 2 1 - E 8

&E21- E 2 2

Connects I B F a  o u t p u t  o  B i t  3  -  P o r t  A  i n t e r r u p t  ( P A  I N T R )  t o  i n t e r r u p t

t o  J 1 - 2 4  j u m p e r  m a t r i x

E23- E 2 4 Connects J 1 - 3 0  t o  A C K a /  i n p u t  o  B i t  4  -  P o r t  A  S t r o b e  ( S T B / )  i n p u t

E13- E 1 4  E 2 5 - E 1 4

&E25- E 2 6

Connects O B F a /  o u t p u t  t o  o  B i t  5  -  P o r t  A  I n p u t  B u f f e r  F u l l  ( I B F )  o u t p u t

J 1 - 1 8  o  B i t  6  -  P o r t  A  a c k n o w l e d g e  ( A C K / )  i n p u t

E13- E 1 6 Connects I N T a  o u t p u t  t o  INTR1H o  B i t  7  -  P o r t  A  O u t p u t  B u f f e r  F u l l  ( O B F / )  o u t p u t

E13- E 1 8 Connects I N T a  o u t p u t  t o  INTROH



TABLE 2 - 4 :  D T, c 3 5 0  PORT CONFIGURATION JUMPERS ( C o n t . )

PORT MODE DRIVERS JUMPER JUMPER FUNCTION I  PORT RESTRICTION

B 0  I N P U T  N o n e  N o n e  A  N o n e

C N o n e :  P o r t  C  c a n  b e  i n  Mode 0 ,  i n p u t  o r  o u t p u t ,  i f  P o r t

A i s  a l s o  i n  Mode 0

B 0  OUTPUT N o n e  N o n e  A  N o n e

( l a t c h e d )  C  N o n e :  P o r t  C  c a n  b e  i n  Mode 0 ,  i n p u t  o r  o u t p u t ,  i f  P o r t

A i s  a l s o  i n  Mode O .

B 1  I N P U T  E 9 - E 1 0  C o n n e c t s  I B F b  A  N o n e

( s t r o b e d )  o u t p u t  t o  J 1 - 2 2  C  P o r t  C  d a t a  r e g i s t e r  b i t s  p e r f o r m  t h e  f o l l o w i n g :

E25- E 2 6  E 2 6 - E l l  C o n n e c t s  J 1 - 3 2  o  B i t  0  -  P o r t  B  i n t e r r u p t  ( P B  I N T R )  t o  i n t e r r u p t

E l l - E 1 2  S T B b /  i n p u t .  j u m p e r  m a t r i x

E7- E 8  o  B i t  1  -  P o r t  B  I n p u t  B u f f e r  F u l l  ( I B F )  o u t p u t .

E7- E 1 6  C o n n e c t s  I N T b  o u t p u t  o  B i t  2  -  P o r t  B  S t r o b e  ( S T B / )  i n p u t .

o r  t o  INTR1H 0  B i t s  3 , 4 , 5 , 6 , 7  -  Depend  o n  P o r t  A  mode.

E7- E 1 6  C o n n e c t s  I N T b  o u t p u t

t o  INTROH



N o i r  N O M ,

TABLE 2 - 4 :  D T X 3 5 0  P O R T  C O N F I G U R AT I O N  JUMPERS ( C o n t . )

PORT MODE DRIVERS

DELETE

JUMPER

ADD

JUMPER FUNCTION PORT

B 1  OUTPUT E 9 - E 1 0  C o n n e c t s  O B F b /  A

( l a t c h e d )  o u t p u t  t o  J 1 - 2 2

E11- E 1 2  E l l - E 2 6  C o n n e c t s  J 1 - 3 2  t o  C

xE25-E26 A C K b /  i n p u t

E7- E 8  E 7 - E 1 6  C o n n e c t s  I N T b  o u t p u t

or  t o  INTR1H

E7- E 1 8  C o n n e c t s  I N T b  o u t p u t

C 0  I N P U T

(upper )

t o  INTR1H

Norm E 1 9 - E 2 0  C o n n e c t s  b i t  4

t o  J 1 - 2 6

E21- E 2 2  C o n n e c t s  b i t  5

t o  J 1 - 2 8

E23- E 2 4  C o n n e c t s  b i t  6

t o  J 1 - 3 0

E25- E 2 6  C o n n e c t s  b i t  7

t o  J 1 - 3 2

RESTRICTION

None

P o r t  C  d a t a  r e g i s t e r  b i t s  p e r f o r m  t h e  f o l l o w i n g :

o B i t  0  -  P o r t  B  i n t e r r u p t  ( P B  I N T R )  t o

I n t e r r u p t  Jumper  M a t r i x

o B i t  1  -  P o r t  B  O u t p u t  B u f f e r  F u l l  ( O B F / )

o u t p u t

o B i t  2  -  P o r t  B  a c k n o w l e d g e  ( A C V )  i n p u t

o B i t s  3 , 4 , 5 , 6 , 7  -  Depends o n  P o r t  A  mode

A P o r t  A  m u s t  b e  i n  Mode 0  f o r  a l l  f o u r  b i t s

t o  b e  a v a i l a b l e

B P o r t  B  m u s t  b e  i n  Mode 0  f o r  a l l  f o u r  b i t s

t o  b e  a v a i l a b l e



TABLE 2 - 4 :  D T X 3 5 0  PORT CONFIGURATION JUMPERS ( C o n t . )

PORT MODE DRIVERS

DELETE

JUMPER

ADD

JUMPER FUNCTION PORT RESTRICTION

C 0  I N P U T  N o n e  E 7 - E 8  C o n n e c t s  b i t  0  A  P o r t  A  m u s t  b e  i n  Mode 0  f o r  a l l  f o u r  b i t s

( l o w e r )  t o  J 1 - 2 4  t o  b e  a v a i l a b l e

E9- E 1 0  C o n n e c t s  b i t  1  B  P o r t  B  m u s t  b e  i n  Mode 0  f o r  a l l  f o u r  b i t s

t o  J 1 - 2 2  t o  b e  a v a i l a b l e

E l l - E 1 2  C o n n e c t s  b i t  2

t o  J 1 - 2 0

E13- E 1 4  C o n n e c t s  b i t  3

t o  J 1 - 1 8

B 0  OUTPUT N o n e  S a m e  a s  f o r  P o r t  C  A  S a m e  a s  f o r  P o r t  C  ( u p p e r )  M o d e  0  i n p u t

(upper )  ( l a t c h e d )  ( u p p e r )  Mode  0  i n p u t

B 0  OUTPUT N o n e  S a m e  a s  f o r  P o r t  C  C  S a m e  a s  f o r  P o r t  C  ( l o w e r )  M o d e  0  i n p u t .

( l o w e r )  ( l a t c h e d )

* D e f a u l t  j u m p e r  c o n n e c t e d  a t  t h e  f a c t o r y .

( l o w e r )  Mode  0  i n p u t
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2.5.1 PORT ENABLES
Each o f  t h e  P o r t  C I / O  l i n e s  con ta ins  enab le /d i sab le
jumper o p t i o n s  (E7-E14 f o r  B i t s  0 - 3  and E19-E26 f o r
B i t s  4 - 7 ) .  A d d i t i o n a l  jumpers (E15-E18) p r o v i d e  t h e
c a p a b i l i t y  t o  i n p u t  o r  o u t p u t  f o u r  o t h e r  s i g n a l s
(INTROH, INTR1H, OPTO, OPT1) v i a  Po r t  C ;  t h u s  t h e
user c a n  b u f f e r  these s i g n a l s  t o  t h e  i n t e r f a c e  ( see
schematic diagram i n  Appendix A ) .
2.5.2 INTERRUPT/OPTIONS
E6 prov ides  a  convenient  method t o  send t h e  INTROH,
INTR1H, OPTO, o r  OPT1 s i g n a l  t o  p i n  50 o f  t h e  J1
connector. E 6  may a l s o  be jumpered t o  +5 v o l t s  o r
Ground w h e n  t h e  a p p l i c a t i o n  d i c t a t e s  ( r e f e r  t o
schematic diagram i n  Appendix A ) .

CAUTION
I f  E6 i s  w i r e d  t o  +5111 e n s u r e  t h a t  t h e
connector i s  p r o p e r l y  i n s t a l l e d  on  J l ;  t h e
+5V s i g n a l  must always i n t e r f a c e  t o  p i n  5 0
of J 1 .  F a i l u r e  t o  c o m p l y  w i t h  t h e s e
guide l ines cou ld  r e s u l t  i n  damage t o  t h e
d r i v e r  dev ices i n  U l  through U6.

2.5.3 DRIVER CONTROL
E2 p rov ides  d i r e c t i o n  c o n t r o l  f o r  t h e  b i d i r e c t i o n a l
bus d r i v e r s ,  and  may be jumpered t o  E l  (GND) o r  any
of  t h e  P o r t  C c o n t r o l  l i n e s .
In  Mode 0  P o r t  C  t r a n s f e r s  d a t a  t o  o r  f r o m  a
per iphera l  dev ice .  I n  Mode 1  o r  2 ,  P o r t  C generates
or accepts "handshaking" s i g n a l s  t o  o r  f r o m  t h e
per iphera l  d e v i c e .  R e a d i n g  t h e  conten ts  o f  P o r t  C
al lows t e s t i n g  o r  v e r i f i c a t i o n  o f  t h e  s t a t u s  o f  each
per iphera l  d e v i c e ,  a n d  permi ts  t h e  program f l o w  t o
be changed acco rd i ng l y.  F o r  more d e t a i l ,  r e f e r  t o
the 8255A-5 s p e c i f i c a t i o n s  i n  Appendix B.
2.6 L I N E  DRIVERS
A l l  t w e n t y - f o u r  I / O  l i n e s  on t h e  DTX350 m o d u l e  c a n
be b u f f e r e d  w i t h  d r i v e r s  a t  sockets  U l ,  U 2  U 3  U 4 ,I/OU5, and  U6 on  t h e  module. T h e  t w e n t y - f o u r   l i n e s
may b e  d i v i d e d  i n t o  t h r e e  g r o u p s  o f  e i g h t .  T h e
group l abe led  P o r t  A i s  connected t o  t h e  s o c k e t e d
8226 t r a n s c e i v e r s .  U n l i k e  Po r t s  B  and C, P o r t  A  may
be used i n  t h e  " a s -shipped" c o n f i g u r a t i o n  w i t h  n o
add i t i ona l  components;  h o w e v e r,  a l l  s o c k e t s  ( U l
through U6) must have e i t h e r  a  c h i p  o r  h e a d e r  d i p
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i n s e r t e d  i n  t h e m  i f  s i g n a l s  a r e  i n t e n d e d  t o  p a s s
through t h e  s o c k e t s  t o  connector  J 1  a s  shown on t h e
schematic ( s e e  F i g u r e  2 - 3 ) :  I f  o t h e r  c o n f i g u r a t i o n s
o f  t h e  h e a d e r  d i p  a r e  r e q u i r e d ,  u s e  t h e  schematic  t o
determine  where  t h e  u s e r - c o n n e c t i o n s  w i l l  b e  needed.

- - -  E T C H  a w 4 T n o t d

-  W I R E  J U M P E R

FIGURE 2 - 3 :  U S E R -CONFIGURED HEADER DIP
(SOCKETS U1-U6)
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NOTE
The 8 2 2 6 ' s  a r e  i n v e r t i n g  d e v i c e s .  I f
required b y  t h e  a p p l i c a t i o n ,  8 2 1 6  n o n -
i nve r t i ng  t ransce ive rs  may be s u b s t i t u t e d .

Port B  i n t e r f a c e s  t o  sockets U 5 ,  U 6 ,  a n d  P o r t  C
in te r faces  t o  s o c k e t s  U3, U4;  a l l  f o u r  w i l l  accept
any 14- p i n ,  7400 p i nou t  t y p e  d r i v e r .  A  l i s t  o f  some
of t h e  common d r i v e r s  and t h e i r  c h a r a c t e r i s t i c s  i s
found i n  Tab le  1 - 2 .
Each o f  t h e  P o r t  C l i n e s  a l s o  i n c l u d e s  t w o  j u m p e r
posts ( E 7 -E14, a n d  E 1 9 -E26) t h a t  p r o v i d e  t h e
f l e x i b i l i t y  needed t o  suppor t  a l l  t h r e e  modes  o f
operat ion o f  t h e  P P I .  I n f o r m a t i o n  r e q u i r e d  t o
conf igure t h e  jumpers may be found i n  F i g u r e  2 - 2 ,
and Ta b l e  2 - 4 ;  r e f e r  a l so  t o  t h e  schemat ic  p rov ided
in  Appendix A .
2.7 INSTALLATION PROCEDURE
The DTX350 module mounts by  p lugg ing  d i r e c t l y  i n t o
the f e m a l e  i S B X  connector o f  any  h o s t .  T h e  module
is  t hen  secured a t  one a d d i t i o n a l  p o i n t  w i t h  n y l o n
hardware ( s h i p p e d  w i t h  t h e  m o d u l e )  t o  ensure t h e
mechanical s e c u r i t y  o f  t h e  a s s e m b l y.  F i g u r e  1 - 2
shows t h e  P1 connector  and mount ing h o l e  l o c a t i o n  on
the board o f  t h e  DIO module. T h e  mounting h a r d w a r e
shipped w i t h  t h e  DTX350 i nc ludes :

o 1  p l a s t i c  spacer,  1 / 2  x  6 / 3 2 ,  sepa ra te  f r o m
the module.

o 3 6 - p i n  connector  P1, f a c t o r y - i n s t a l l e d  o n t o
the module.

o 2  p l a s t i c  screws, 1 / 4  x  6 / 3 2 ,  s e p a r a t e  f r o m
the module.

NOTE
When i n s t a l l i n g  t h e  h o s t  b o a r d  i n  a
backplanet s p a c e  a l l o c a t i o n  s h o u l d  b e
planned i n  advance .  T h e  DTX350 m o d u l e
occupies t h e  s p a c e  o f  a n  a d d i t i o n a l  c a r d
s l o t  ad jacent  t o  t h e  component s i d e  o f  t h e
host board.

In  o rde r  t o  con f i gu re  t h e  o u t p u t  p o r t s ,  t h e  u s e r
must s u p p l y  l i n e  d r i v e r s  f o r  DTX350 module socke ts
U3, U4,  U5,  and U6, f o r  Po r t s  B  and C,  a s  w e l l  a s  a n
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in te rconnec t ing  c a b l e  a n d  c o n n e c t o r .  U s e  t h e
f o l l o w i n g  i n s t r u c t i o n s  t o  i n s t a l l  t h e  DTX350 t o  t h e
host board .

1. I n s e r t  one o f  t h e  p l a s t i c  1 / 4  x  6 /32 screws
from b e l o w  t o  secure t h e  1 / 2  i n c h  p l a s t i c
spacer t o  t h e  t o p  o f  t h e  h o s t  b o a r d  ( s e e
Figure 2 - 4 ) .

2. L o c a t e  p i n  1  o n  t h e  DTX350 i S B X  b u s
connector ( P 1 )  a n d  a l i g n  i t  w i t h  p i n  1  o f
the iSBX bus connector  on t h e  hos t  board.

3. A l i g n  t h e  DTX350 module mounting ho le  w i t h
the s p a c e r  o n  t h e  hos t  board (see  F igures
1-2 and 2 - 4 ) .

4. G e n t l y  p ress  t h e  two boards toge the r  u n t i l
the connector  sea ts .

5. S e c u r e  t h e  DTX350 module t o  t h e  t o p  o f  t h e
spacer w i t h  t h e  o the r  1 / 4  x  6 /32 screw.

NOTE
The p lacement  o f  a n  i n s t a l l e d
DTX350 and t h e  hos t  board connector
number may va ry  a c c o r d i n g  t o  t h e
type o f  hos t  board t h a t  i s  used.
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CHAPTER 3
PROGRAMMING INFORMATION

3.1 INTRODUCTION
This chap te r  descr ibes  t h e  programming o f  t h e  DTX350
DIO m o d u l e  w h i c h  e n t a i l s  p rogramming t h e  8255A-5
Programmable Pe r i phe ra l  I n t e r f a c e  ( P P I ) .
3.2 8 2 5 5 A - 5  (PP I )  FUNCTIONAL DESCRIPTION
The 8255A-5 i s  a  programmable p e r i p h e r a l  i n t e r f a c e
device w h i c h  f u n c t i o n s  a s  a  g e n e r a l  purpose I / O
component t o  i n t e r f a c e  p e r i p h e r a l  equipment t o  t h e
host s y s t e m  b u s .  S e e  F i g u r e  3 - 1  f o r  t h e  B l o c k
Diagram o f  t h e  PPI .
3.2.1 D ATA BUS BUFFER

The 8255A-5 i n t e r f a c e s  t o  t h e  s y s t e m  b u s  v i a  a
3- s t a t e  b i d i r e c t i o n a l  8 - b i t  b u f f e r .  D a t a  i s
t ransmi t ted t o  o r  r e c e i v e d  b y  t h e  b u f f e r  u p o n
execut ion o f  i n p u t  o r  o u t p u t  i n s t r u c t i o n s  b y  t h e
CPU. T h e  b u f f e r  i s  a l s o  used f o r  t h e  t r a n s f e r  o f
con t ro l  words and s t a t u s  i n f o r m a t i o n .
3.2 .2  READ/WRITE AND CONTROL LOGIC
The r e a d / w r i t e  and_contro l  l o g i c  manages a l l  o f  t h e
i n t e r n a l  and e x t e r n a l  t r a n s f e r s  o f  b o t h  t h e  d a t a  and
the c o n t r o l  o r  s t a t u s  words. I t  accepts  i n p u t  f r o m
the C P U  A d d r e s s  a n d  C o n t r o l  b u s e s  a n d  i s s u e s
commands t o  bo th  o f  t h e  c o n t r o l  groups.  T h e  s i g n a l s
associated w i t h  t h i s  s e c t i o n  c o n t r o l  t h e
communication between t h e  CPU and t h e  8 2 5 5 A - 5 ,  a n d
are d iscussed i n  d e t a i l  i n  Chapter  4 .
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3.3 P P I  OPERATIONAL DESCRIPTION
The PPI  has t h r e e  8 - b i t  r e g i s t e r s ;  each connects t o
an assoc ia ted  p o r t  w i t h  t he  same l e t t e r  des ignat ion .
Herein,  r e fe rences  t o  p o r t  f u n c t i o n s  i n  t h e  PPI w i l l
designate r e g i s t e r s .  E a c h  r e g i s t e r  m a y  b e
conf igured f o r  a  v a r i e t y  o f  f u n c t i o n a l
c h a r a c t e r i s t i c s  b y  t h e  s y s t e m  so f tware ,  b u t  s t i l l
r e t a i ns  i t s  own p e r s o n a l i t y.  I n d i v i d u a l  f ea tu res  o f
the p o r t / r e g i s t e r s  a r e  as f o l l o w s :

o P o r t  A  -  cons i s t s  o f  one 8 - b i t  da ta  o u t p u t
l a t c h / b u f f e r  and one 8 - b i t  i n p u t  l a t c h .

o P o r t  B  -  c o n s i s t s  o f  o n e  8 - b i t  d a t a
inpu t /ou tpu t  l a t c h / b u f f e r  a n d  o n e  8 - b i t
data i n p u t  b u f f e r .

o P o r t  C -  cons i s t s  o f  one 8 - b i t  da ta  o u t p u t
l a t c h / b u f f e r  a n d  o n e  8 - b i t  d a t a  i n p u t
bu f fe r  ( n o  i n p u t  l a t c h ) .  U n d e r  m o d e
con t ro l ,  t h i s  r e g i s t e r  c a n  b e  two 4 - b i t
r eg i s te r s  ( e a c h  o n e  c o n t a i n i n g  a  4 - b i t
l a t c h ) ,  a n d  c a n  be used t o  ou tpu t  c o n t r o l
s ignals  t o  t h e  J 1  c o n n e c t o r  a n d  r e c e i v e
status s i g n a l s  f r o m  t h e  J1 connector,  i n
conjunct ion w i t h  Por t /Reg is te rs  A and B.

3.3 .1  MODE SELECTION
The 24  I / O  p i n s  may be programmed i n  two g r o u p s  ( A
and B )  o f  12 ,  ( o n e  complete s e t  o f  e i g h t  associated
w i th  e i t h e r  P o r t  A  o r  B,  and f o u r  f rom Por t  C )  a n d
used i n  t h r e e  m a j o r  s o f t w a r e -se lec tab le  modes o f
opera t ion  ( see  F igu re  3 - 2 ) :

o B a s i c  Inpu t /Outpu t  mode (Mode 0 )
o S t r o b e d  Inpu t /Outpu t  mode (Mode 1 )
o B i d i r e c t i o n a l  Bus mode (Mode 2 ) .

I n  Mode 0 ,  e a c h  g r o u p  o f  1 2  I / O  p i n s  c a n  b e
programmed i n  s e t s  o f  f o u r  f o r  i n p u t  o r  ou tpu t .  I n
Mode 1 ,  each  group can be programmed t o  h a v e  e i g h t
l i n e s  o f  i n p u t  o r  o u t p u t .  O f  t h e  remaining f o u r
p ins ,  t h r e e  a r e  used f o r  handshaking a n d  i n t e r r u p t
c o n t r o l  s i g n a l s .  ( T h e  f o u r t h  p i n  i s  no t  used . )  Mode
2, t h e  t h i r d  mode o f  opera t ion ,  i s  a  b i d i r e c t i o n a l
bus mode, wh i ch  uses e i g h t  l i n e s  f o r  a  b i d i r e c t i o n a l
bus, a n d  f i v e  l i n e s ,  u s i n g  one f rom t h e  o the r  group,
f o r  handshaking.
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The f u n c t i o n a l  c o n f i g u r a t i o n  o f  e a c h  p o r t / r e g i s t e r
i s  programmed b y  t h e  system so f tware .  T h e  processor
sends a  c o n t r o l  word t o  t h e  Con t ro l  Word R e g i s t e r  i n
the P P I ,  w h i c h  c o n t a i n s  i n f o r m a t i o n  t o  d e f i n e  t h e
mode, b i t  s e t ,  and  b i t  r e s e t .  T h e  C o n t r o l  W o r d
Register  can be w r i t t e n  t o  b u t  cannot  be  read .
Two c o n t r o l  b l ocks  a r e  recogn ized,  Group A and Group
B. E a c h  group rece ives  commands f rom t h e  Read/Wr i te
Contro l  Log ic  ( see  F igure  3 - 1 ) ,  a n d  c o n t r o l  w o r d s
from t h e  i n t e r n a l  d a t a  b u s ,  a s  w e l l  a s  i s s u e s
commands t o  i t s  a s s o c i a t e d  p o r t s .  T h e  c o n t r o l
groups c o n s i s t  o f  t h e  f o l l o w i n g  (see  F igu re  3 - 2 ) :

Control  Group A -  P o r t  A  and upper  4  b i t s
of  P o r t  C
Control  Group B -  P o r t  B  and l o w e r  4  b i t s
of  P o r t  C

The modes f o r  P o r t s  A  a n d  B  c a n  b e  s e p a r a t e l y
def ined,  w h i l e  P o r t  C i s  d i v i d e d  i n t o  two  p o r t i o n s
as r e q u i r e d  b y  t h e  P o r t  A and P o r t  B  d e f i n i t i o n s .
A l l  o f  t h e  o u t p u t  r e g i s t e r s ,  i n c l u d i n g  t h e  s t a t u s
f l i p - f l o p s ,  w i l l  b e  r e s e t  wheneve r  t h e  m o d e  i s
changed. M o d e s  m a y  b e  comb ined  s o  t h a t  t h e i r
f unc t i ona l  d e f i n i t i o n  may be t a i l o r e d  t o  n e a r l y  a n y
I /O s t r u c t u r e .  F o r  e x a m p l e :  G r o u p  B  c a n  b e
programmed i n  Mode  0  t o  m o n i t o r  s i m p l e  s w i t c h
clos ings o r  d i s p l a y  computat ional  r e s u l t s ;  Group A
could be  programmed i n  Mode 1  t o  mon i to r  a  k e y b o a r d
or t ape  reader  on  an i n t e r r u p t - d r i v e n  b a s i s .
Mode d e f i n i t i o n s  a n d  p o s s i b l e  m o d e  c o m b i n a t i o n s
a l low t h e  8255A-5  t h e  f u n c t i o n a l  f l e x i b i l i t y  t o
support a lmost  any  e x t e r n a l  dev i ce  w i t h  no  e x t e r n a l
l o g i c .  F o r  a d d i t i o n a l  i n f o r m a t i o n ,  r e f e r  t o
Appendix B f o r  t h e  8255A-5 component s p e c i f i c a t i o n s .
3.3.2 PROGRAMMING

The PPI programming presented i n  t h e  f o l l o w i n g  t e x t
consis ts  o f  subsect ions on  address ing,  c o n t r o l  word
format, i n i t i a l i z a t i o n ,  and ope ra t i on  o f  t h e  P P I .
Examples a r e  i n c l u d e d  f o r  a  t y p i c a l  PPI  p o r t  READ
and p o r t  WRITE subrou t ine .
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8255A-5 PORT REGISTERS DTX350 ADDRESS (Hex) *
Port A  Data  Reg is te r
Port B  Data Reg is te r
Port C  Data Reg is te r
Cont ro l  Word Reg is te r
Reserved

Base+O o r  Base+4
Base+1 o r  Base+5
Base+2 o r  Base+6
Base+3 o r  Base+7
Base+8 t o  Base+F

3 .3 .2 .1  A d d r e s s i n g  -  The PPI uses f o u r  c o n s e c u t i v e
hexadecimal a d d r e s s e s  o n  t h e  DTX350, e i t h e r  BASE+0
through BASE+3, o r  BASE+4 through BASE+7, f o r  d a t a
t r a n s f e r  a n d  f o r  p o r t  c o n t r o l .  A l l  addressing f o r
the p a r a l l e l  I / O  p o r t s  on t h e  DTX350 i s  c o n t i n g e n t
on t h e  i S B X  connector  on t h e  hos t  board (see  Tab le
3-1 ) .  I f  t h e r e  i s  more than  one iSBX c o n n e c t o r  o n
the h o s t ,  a n d  m o r e  t h a n  one DTX350 i s  used, each
DTX350 r e q u i r e s  i t s  own p o r t  address.  I n  Tab le  3 - 1 ,
the f i r s t  d i g i t  o f  t h e  p o r t  a d d r e s s  (BASE)  i s
determined b y  t h e  iSBX hos t .

NOTE
Addresses B A S E + 8  t h r o u g h  B A S E + F
(hexadecimal) o n  t h e  hos t  a r e  reserved f o r
the DTX350 module and must n o t  b e  u s e d  b y
any o t h e r  d e v i c e  w h e n  t h e  DTX350 i s
i n s t a l l e d .

TABLE 3 - 1 :  I / O  ADDRESSING

* The f i r s t  d i g i t  o f  each p o r t  I / O  address i s  l i s t e d
as " B a s e "  s i n c e  i t s  va lue  i s  dependent  upon t h e
type o f  hos t  board .  See t h e  manual on t h e  iSBX hos t
to determine t h e  f i r s t  d i g i t  o f  t h e  p o r t  address.

3 . 3 . 2 . 2  C o n t r o l  W o r d  F o r m a t  -  The c o n t r o l  w o r d
format shown i n  F igu re  3 -3  i s  used t o  i n i t i a l i z e  t h e
PPI t o  d e f i n e  t h e  opera t ing  mode o f  t h e  t h ree  p o r t s .
The c o n t r o l  word i s  7  b i t s ,  w i t h  f o u r  b i t s  assigned
to Group A and t h r e e  b i t s  assigned t o  G r o u p  B ,  a s
shown be low.  T h e  l a s t  b i t ,  B i t  7 ,  r e f l e c t s  t h e  mode
set f l a g .

o G r o u p  A ( c o n t r o l  word b i t s  3  t h r o u g h  6 )
def ines t h e  o p e r a t i n g  mode f o r  P o r t  A
(address BASE+O o r  BASE+4) a n d  t h e  u p p e r
four  b i t s  o f  P o r t  C  ( a d d r e s s  BASE+2 o r
BASE+6).
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1. Mode S e t  F l a g  a c t i v e
d e f i n i t i o n )

( "1" sets m o d e

2. Port A (BASE+O o r  BASE+4)
Input

set to M o d e  0

3. Port C (BASE+2 o r  BASE+6) upper  s e t  t o  Mode
0 Output

4. Port B  (BASE+1 o r  BASE+5)
Input

set to M o d e  0

5. Port C (BASE+2 o r  BASE+6) l o w e r  s e t  t o  Mode
0 Output

o G r o u p  B ( c o n t r o l  word b i t s  0  t h r o u g h  2 )
def ines t h e  o p e r a t i n g  mode  f o r  P o r t  B
(address BASE+1 o r  BASE+5) a n d  t h e  l o w e r
four  b i t s  o f  P o r t  C  ( a d d r e s s  BASE+2 o r
BASE+6).

3.3.3 INIT IALIZATION
iSBX d e f i n e s  t h r e e  a d d r e s s  b i t s ,  o f  w h i c h  t h e
8255A-5 u s e s  o n l y  t w o ,  r e s u l t i n g  i n  a d d r e s s
fo ldover.  T o  i n i t i a l i z e  t h e  PPI w r i t e  a  c o n t r o l
word t o  p o r t  address BASE+3 o r  BASE+7, t h e  l o c a t i o n
of  t h e  Con t ro l  Word Reg i s te r.  I f  t h e  c o n t r o l  w o r d
i s  9 2 H  ( s e e  F i g u r e  3 - 3 ) ,  t h e  PPI i n i t i a l i z e s  a s
fo l l ows :

3.3 .4  OPERATION

A f t e r  t h e  PPI has been i n i t i a l i z e d ,  t h e  o p e r a t i o n  i s
simply t o  p e r f o r m  a  READ o r  a  WRITE t o  t h e
appropr ia te  p o r t .
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3 2 1 0

CONTROL WORD

/GROUP 8  \
PORT C(1.0wER)
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0 =OUTPUT

▶
mode selection
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= MODE
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▶  I =  INPUT
0—OUTPUT
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0—OUTPUT
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FIGURE 3 - 3 :  P P I  CONTROL WORD B I T  FORMAT
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CHAPTER 4
PRINCIPLES OF OPERATION

4.1 INTRODUCTION

This chap te r  d iscusses ope ra t i ng  p r i n c i p l e s  o f  t h e
DTX350 D I O  m o d u l e .  I n c l u d e d  a r e  s e c t i o n s  on  t h e
in te r faces  between t h e  h o s t  a n d  t h e  DTX350,  a n d
between t h e  p a r a l l e l  I / O  l i n e s  and t h e  DTX350. T h e
i n t e r r u p t  system i s  a l s o  d iscussed.
4.2 I S B X  BUS INTERFACE
The i n t e r f a c e  t o  t h e  hos t  iSBX connector  c o n s i s t s  o f
several  s i g n a l s  which c o n t r o l  t h e  DTX350 f u n c t i o n s .
These a r e  as  f o l l o w s :
RESETH (Reset )  -  T h i s  a c t i v e  h i g h  s i g n a l  t o  t h e  P P T
provides i n i t i a l i z a t i o n  f o r  t h e  c h i p ,  r e s e t s  t h e
con t ro l  r e g i s t e r  t o  0 ,  and c o n d i t i o n s  a l l  8 2 5 5 A - 5
por ts  t o  t h e  i n p u t  m o d e  ( a l l  ou tpu ts  go  t o  i n t e
high-impedance s t a t e ) .  RESET i s  d e r i v e d  f r o m  t h e
microprocessor R e s e t  s i g n a l  i n  t h e  h o s t
microcomputer.
WRITEL/(Write) -  T h i s  a c t i v e  l ow  i n p u t  t o  t h e  DTX350
module i n d i c a t e s  t h a t  d a t a  o r  a  command i s  t o  be
w r i t t e n  i n t o  t h e  PPI f rom t h e  i S B X  b u s  (DBO-DB7)
(reference Tab le  4 - 1 ) .
READL/(Read) -  T h i s  a c t i v e  l o w  i n p u t  i n d i c a t e s  t h a t
data i s  t o  be read f rom t h e  PPI and made a v a i l a b l e
on t h e  iSBX bus (DBO-DB7) ( r e f e r e n c e  Ta b l e  4 - 1 ) .
CSOL/(Chip Se lec t  0 )  -  Th i s  a c t i v e  l o w  i n p u t  s e l e c t s
the P P I ,  e n a b l i n g  communication between i t  and t h e
host ( s e e  Tab le  4 - 1 ) .
ABO, AB1 (Address l i n e s )  -  The a c t i v e  h i g h  i n p u t s  t o
the DTX350 module i n  con junc t i on  w i t h  t h e  READL/ and
WRITEL/ l i n e s ,  c o n t r o l  s e l e c t i o n  o f  one o f  t h e  t h r e e
port  r e g i s t e r s  o r  t h e  Con t ro l  Word R e g i s t e r  i n  t h e
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AB1 ABO READL/ WRITEL/ CSOL/
INPUT OPERATION

(READ)
0 0 0 1 0 Port A -  Data Bus
0 1 0 1 0 Port B -  Data Bus
1 0 0 1 0 Port C -  Data Bus
1 1 0 1 0 I l l e g a l  Cond i t ion

OUTPUT OPERATION
(WRITE)

0 0 1 0 0 D a t a  B u s  -  P o r t  A

0 1 1 0 0 Data Bus -  Po r t  B
1 0 1 0 0 Data Bus -  Po r t  C
1 1 1 0 0 Data Bus -  Con t ro l

DISABLE FUNCTION
X X X X 1 Data Bus -  3 - s t a t e
X X 1 1 X Data Bus -  3 - s t a t e

PPI ( r e f e r e n c e  Tab le  4 - 1 ) .

DBO-DB7 ( B i d i r e c t i o n a l  Data Bus) -  These a c t i v e  h igh
l i n e s  p r o v i d e  t h e  i n t e r f a c e  f o r  da ta  and command
t r a n s f e r  between t h e  PPI and t h e  hos t  microcomputer.
MPSTL/ (Module p resen t )  -  T h i s  a c t i v e  l o w  o u t p u t
s i gna l  i n d i c a t e s  t o  t h e  hos t  microcomputer t h a t  a
DTX350 module has been i n s t a l l e d .

TABLE 4 - 1 :  P P I  OPERATIONS

OPTO, OPT1 ( O p t i o n  s i g n a l s )  -  T h e s e  u s e r -def ined
s igna ls  a r e  i n c l u d e d  t o  p r o v i d e  a p p l i c a t i o n
f l e x i b i l i t y  f o r  t h e  DTX350 module. T h e s e  s i g n a l s ,
i f  r e q u i r e d  b y  t h e  a p p l i c a t i o n ,  m u s t  b e
user-con f igu red  v i a  jumpers. R e f e r  t o  t h e  schematic
diagram i n  Chapter 5 .
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INTROH, INTR1H ( I n t e r r u p t  s i g n a l s )  -  T h e s e  s i g n a l s
are i n c l u d e d  t o  p rov ide  i n t e r r u p t  genera t i on  t o  t h e
host b o a r d  b y  t h e  DTX350. T h e s e  s i g n a l s ,  i f
requi red b y  t h e  a p p l i c a t i o n ,  must  be  user - con f i gu red
v ia  jumpers ( see  schematic i n  Chapter 5 ) .
4.3 PORT INTERFACE
The DTX350 p a r a l l e l  p o r t  I / O  ( v i a  c o n n e c t o r  J l )
cons is ts  o f  t h r e e  8 - b i t  p o r t s  t h a t  may be con f i gu red
in one o f  seve ra l  modes, a s  l i s t e d  i n  Ta b l e  4 - 2 .
The e i g h t  b i t s  o f  Po r t  A  and e i g h t  b i t s  o f  P o r t  B
must b e  con f igured  a s  u n i t s  t o  e i t h e r  i n p u t  o r
output m o d e ,  b u t  P o r t  C  m a y  b e  broken i n t o  two
groups o f  f o u r ,  e i t h e r  o f  wh ich can be used i n  i n p u t
or o u t p u t  mode.
Data I / O  through P o r t  A  p a s s e s  t h r o u g h  t w o  8 2 2 6
t ransce ivers  (U1 and U2) wh ich  c o n t r o l  t h e  d i r e c t i o n
of  d a t a  f l o w  acco rd ing  t o  t h e  c o n d i t i o n  o f  D I E N / ,
the s i g n a l  o n  j u m p e r  pos t  E2.  W h e n  DIEN/ i s  l o w,
data f l o w s  f r o m  P P I  t o  t h e  p o r t  d a t a  l i n e s .
Conversely, w h e n  DIEN/ i s  h i g h ,  d a t a  f l o w s  f r o m  t h e
por t  d a t a  l i n e s  t o  t h e  PPI.
Four 1 4 - p i n  D I P  s o c k e t s  a r e  p r o v i d e d  f o r
user-supp l i ed  l i n e  d r i v e r  i n s t a l l a t i o n  on to  t h e  P o r t
B and P o r t  C da ta  l i n e s .  T h e  t y p e  o f  l i n e  d r i v e r  i s
determined by  t h e  a p p l i c a t i o n .
4.4 INTERRUPT CONTROL FUNCTIONS
When P o r t  C  i s  used as  s t a t u s  c o n t r o l  f o r  P o r t  A  o r
B, t h e s e  b i t s  can be s e t  o r  r e s e t  b y  u s i n g  t h e  B i t
Set/Reset ope ra t i on  j u s t  a s  i f  t h e s e  w e r e  d a t a
output p o r t s  ( see  F igure  4 - 1 ) .
When t h e  8255A-5 PPI i s  programmed t o  o p e r a t e  i n
Mode 1  o r  Mode 2 ,  c o n t r o l  s i g n a l s  a r e  p rov ided  t h a t
can be used as  i n t e r r u p t  reques t  i n p u t s  t o  t h e  C P U .
The i n t e r r u p t  r e q u e s t  s i g n a l s ,  generated f r o m  t h e
Port C  da ta  r e g i s t e r ,  can  be  i n h i b i t e d  o r  enab led  b y
s e t t i n g  o r  r e s e t t i n g  t h e  assoc ia ted  INTE ( i n t e r r u p t )
f l i p - f l o p .
This f u n c t i o n  permi ts  t h e  programmer t o  e n a b l e  o r
d isab le  a n  i n t e r r u p t  t o  t h e  CPU f rom a  s p e c i f i c  I / O
device w i t hou t  a f f e c t i n g  any o t h e r  d e v i c e  i n  t h e
i n t e r r u p t  s t r u c t u r e .
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PRINCIPLES OF OPERATION

PORT C DATA
REGISTER f a x  s

0 I 2 3 4 5 6 5
1,0 I 0 1 0 I 0 i BO
▶001 I 0 0 11 6 %

0 0 0 0 i l l , B2

INTE f l i p - f l o p  d e f i n i t i o n :
(BIT-SET) -  INTE i s  SET -  I n t e r r u p t  Enable
(BIT-RESET) -  INTE i s  RESET -  I n t e r r u p t  D isab le

When t h e  Reset i n p u t  goes h i g h ,  a l l  p o r t s  a r e  s e t  t o
the i n p u t  m o d e  ( i . e . ,  a l l  24 l i n e s  a re  i n  t h e  h igh
impedance s t a t e ) .  A f t e r  t h e  r e s e t  i s  removed,  t h e
8255A-5 can remain i n  t h e  i n p u t  mode w i t h  no f u r t h e r
i n i t i a l i z a t i o n  r e q u i r e d .  D u r i n g  t h e  e x e c u t i o n  o f
the s y s t e m  p r o g r a m ,  a n y  o f  t h e  o the r  modes may be
selected u s i n g  a  s i n g l e  o u t p u t  i n s t r u c t i o n .  T h i s
a l lows a  s i n g l e  8255A-5  t o  s e r v i c e  a  v a r i e t y  o f
pe r i phe ra l  d e v i c e s  w i t h  a  s i m p l e  s o f t w a r e
maintenance r o u t i n e .

MODE I  O R  MODE 2

04

1

DON'T CAPE

D3 D2

BIT SET/ RESET
I =SE T

0 =RE SET

01BIT SET RESET FLAG0 =ACTIVE

FIGURE 4 - 1 :  B I T  SET/RESET FORMAT
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PRINCIPLES OF OPERATION

PORT B I T MODE 0

I N

MODE 0

OUT

MODE 1

I N

MODE 1

OUT

MODE 2

GROUP A  ONLY

PA 0 I n Out I n Out B i d i r e c t i o n a l
PA 1 I n Out I n Out B i d i r e c t i o n a l

PA 2 I n Out I n Out B i d i r e c t i o n a l

PA 3 I n Out I n Out B i d i r e c t i o n a l

PA 4 I n Out I n Out B i d i r e c t i o n a l

PA 5 I n Out I n Out B i d i r e c t i o n a l

PA 6 I n Out I n Out B i d i r e c t i o n a l

PA 7 I n Out I n Out B i d i r e c t i o n a l

PB 0 I n Out I n Out -

PB 1 I n Out I n Out -

PB 2 I n Out I n Out -

PB 3 I n Out I n Out -

PB 4 I n Out I n Out -

PB 5 I n Out I n Out -

PB 6 I n Out I n Out -

PB 7 I n Out I n Out -

PC 0 I n Out INTRb INTRb I / O

PC 1 I n Out IBFb OBFb/ I / O

PC 2 I n Out STBb/ ACKb/ I / O

PC 3 I n Out INTRa INTRa INTRa

PC 4 I n Out STBa/ I / O STBa/
PC 5 I n Out IBFa I / O I B F a /

PC 6 I n Out I / O ACKa/ ACKa/

PC 7 I n Out I / O OBFa/ OBFa/

TABLE 4 - 2 :  M O D E  DEFINITION SUMMARY TABLE
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CHAPTER 5
SERVICE INFORMATION

5.1 INTRODUCTION
This c h a p t e r  p r o v i d e s  a n  a s s e m b l y  d r a w i n g ,  a
schematic, a n d  r e p a i r  a s s i s t a n c e  i n s t r u c t i o n s  f o r
the DTX350 DIO module.
5.2 ASSEMBLY DRAWING
The p a r t  l o c a t i o n s  f o r  t h e  DTX350 m o d u l e  a r e
provided on  t h e  assembly drawing i n  Appendix A .
5.3 SCHEMATIC DIAGRAM
The e l e c t r i c a l  scheme o f  t h e  DTX350 i s  p r o v i d e d  o n
the schemat ic  diagram shown i n  Appendix A .
5.4 SERVICE AND REPAIR ASSISTANCE
United S t a t e s  cus tomers  c a n  o b t a i n  s e r v i c e  a n d
repa i r  a s s i s t a n c e  f r o m  D a t a  T r a n s l a t i o n  b y
contact ing:

Customer Serv ice  Department
Data Tr a n s l a t i o n ,  I n c .

100 Locke D r i v e
Marlboro, MA 01752

(617) 481-3700

NOTE
A Return  M a t e r i a l  A u t h o r i z a t i o n  (RMA) number
must b e  o b t a i n e d  f rom t h e  Data Tr a n s l a t i o n
Customer Serv ice  Department b e f o r e  a  p roduc t
may b e  r e t u r n e d  t o  D a t a  T r a n s l a t i o n  f o r
r e p a i r.  B e  s u r e  t o  c o m p l y  w i t h  t h e
re tu rn - f o r - r e p a i r  g u i d e l i n e s  g i v e n  i n
Chapter 1 ,  I n s p e c t i o n  and Unpacking.
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NOTE INSTALL JUMPER E l  TO E2

Ul AND 0 2  ARE 8226 INSERTED I N  SOCKETS.

RS O

35 2 7  1 9  P 1  9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
38 2 8  2 0  1 0  2

El 5 E 2 C 6
E3 0 0 E 4

0  E E  07. 00.8

"  0 9 0 0 E 1 0
0 11 0 0 E 1 2

0  0 1 3 0 0 0 1 /
0 1 5 0 0  113
0 1 7 0 0  1 8
E201910000002220

0 2 3 0  0 0 2 4
025 Q_Q.E28

SILKSCREEN AND ASSEMBLY

FIGURE A - 1 :  D T X 3 5 0  D I O  MODULE ASSEMBLY DRAWING

pA TA TRANSL A T ION
wawa mm..erm 0V52

CONDONEN I 80.4F0 A SSEMEJL✓
0 7" X350
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APPENDIX B

8255A-5 PROGRAMMABLE PERIPHERAL
INTERFACE SPECIFICATIONS

The f o l l o w i n g  m a t e r i a l  has been ex t rac ted  f r o m
the I n t e l  M i c r o u q t e m  c9mporJent Uancilbo9k,
copyr ight  1 9 8 4 ,  and i s  r e p r i n t e  b y  permiss ion
of I n t e l  C o r p o r a t i o n .  I n t e l  assumes n o
r e s p o n s i b i l i t y  f o r  any e r r o r s  r e s u l t i n g  f r o m
the r e p r o d u c t i o n  o f  t h i s  m a t e r i a l  b y  D a t a
Trans la t ion ,  I n c .  T h e  c o n t e n t s  o f  t h i s
appendix m a y  n o t  b e  rep roduced  i n  a n y  way
wi thout  w r i t t e n  consent f r om I n t e l  Corpora t ion ,
Santa C la ra ,  C a l i f o r n i a .
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8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

•  MCS•851M Compatible 8255A•5
•  24 Programmable 110 Pins

•  Completely TTL Compatible

•  Fully Compatible with InteP Micro-
processor Families

•  Improved Timing Characteristics

•  Direct Bit Set/Reset Capability Easing
Control Application Interface

•  Reduces System Package Count
•  Improved DC Driving Capability
■ Available In EXPRESS

—Standard Temperature Range
—Extended Temperature Range

The Intel* 8255A is a general purpose programmable I/0 device designed for use with Intel. microprocessors. It has
24 50  pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12110 pins may be programmed In sets o14 to be input or output. In MODE 1, the second
mode, each group may be programmed to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and Interrupt control signals. The third mode of operation (MODE 2) Is a bidirectional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

Figure 1. 8 2 5 5 A Block Diagram Figure 2. P i n  Conf igurat ion

-INTEL COAPOAAT.C.1.  n e t
6-358 KNOC . 7 . 1 C



8255A/8255A•5

Al A0 R Wii et INPUT OPERATION IREADI
0 0 0 I 0 PORT A .. DATA BUS
0 I 0 I 0 PORT B- DATA BUS
I 0 0 I 0 PORT C- DATA BUS

OUTPUT OPERATION
(WRITE)

0 0 I 0 0 DATA BUS .. PORT A
0 I 1 0 0 DATA BUS -• PORT B
1 0 1 0 0 DATA BUB •• PORT C
I I 1 0 0 DATA SUE ... CONTROL

DISABLE FUNCTION
X X X X I DATA sus- 3-3TATE
1 1 0 1 0 ILLEGAL CONDITION
X X 1 1 0 OATA SUE.. 3-STATE

8255A FUNCTIONAL DESCRIPTION
General

The 8256A Is a programmable peripheral interface (PPf)
device designed for use In Intel* microcomputer
systems. Its function Is that of a general purpose WO
component to Interface peripheral equipment to the
mIcrocomputer'system bus. The functional configure•
tIon of the 8255A is programmed by the system software
so that normally no external logic is necessary to Inter-
face peripheral devices or structures.

Data Bus Buffer
TTIe 3-state bidirectional 8-blt buffer Is used to Interface
the 8255A to the system data bus. Data is transmitted or
received by the buffer upon execution of Input or output
Instructions by the CPU, Control words and status infor-
mation are also transferred through the data bus buffer.

Read/Write and Control Logic
The function of this block Is to manage all of the internal
and external transfers of both Data and Control or Status
words. It accepts inputs from the CPU Address and Con-
trol busses and in turn, issues commands to both of the
Control Groups.

(CS)
Chip Select. A "low" on this Input pin enables the corn-
munictIon between the 8255A and the CPU.

(RD)
Rest A "low" on this Input pin enables the 8255A to
send the data or status Information to tne CPU on the
data bus. In eaa.nce, It allows the CPU to "read from"
the 8255A.

(WR)
Writs A "low" on this Input pin enables the CPU to write
data or control words Into the 8255A.

(A° end A1)
Pori Select 0 and Port Select 1, These Input signals, In
conjunction with the RD and WR Inputs, control the
selection of one of the three ports or the control word
registers. They are normally connected to the least
significant bits of the address bus (A0 and At).

8255A BASIC OPERATION

Figure 3. 5255A Block Diagram Showing Deft Bus Butler and ReadAVrIte Control Logic Functions

0 1 . 0 0 7 . 1 C



inter 8 2 6 5 A / 8 2 5 6 A - 5

(RESET)

Reset. A "high" on this Input clears the control register
and all ports (A. B. C) are set to the input mode.

Group A and  Group B Controls

The functional configuration of  each port Is program-
med by the systems software. In essence, the CPU "Out-
puts" a control word to the 8255A. The control word con-
tams information such as "mode", "bit set", "bit reset",
etc.. that Initializes the functional configuration of the
8255A.

Each of the Control blocks (Group A and Group B) accepts
"commands" from the Read/Write Control Logic, receives
"control words" from the internal data bus and issues the
proper commands to its associated ports.

Control Group A — Port A and Port C upper (C7 C4)
Control Group B — Port B and Port C lower (C3-00)

The Control Word Register can Ojul  be written into. No
Read operation of  the Control Word Register is allowed.

Ports A ,  B, and C

The 8255A contains three 8-bit ports (A, B. and C) A l l
can be configured In e wide variety of functional charat-
teriatics by the system software but each has Its own
special features or "personality" to further enhance the
power and flexibility of the 8255A.

Pori A. One 8-blt data output latch/buffer and one 8-bit
data Input latch.

Port B. One 8-bit data Input/output latcNbuffer end one
8-bit data Input buffer.

Port C. One 8-bit data output latch/buffer and one 8-bit
data Input buffer (no latch for input). This port can be
divided Into two 4 -bit ports under the  mode control.
Each 4-bit port contains a 4.tilt latch and It can be used
for the control signal outputs and status signal inputs In
conjunction with ports A and B.

=

Figure 4. 1122.5A Block Diagram Showing Group A and
Group B Control Functions

PIN CONFIGURATION

M a x

PIN NAMES

D ATA 111.41 1N O I R E C T 1 0 . 4 . 1
PA H A R a n a  10,11T
es M P  SI  LAC?

A V M  0 0 5 ) 7
lia AMITE M AYA
AA A l PCSAT ADOAFIS
•* 7  PAO PONT A IssT1
A l  w e M A T  •  • 171

ICS Pen PONT C IEI c,

Vcc
—ONO

.5 v 0 11 5
VOL At

6-380 AR.4317  44C



8255PJ8255A-5

8255A OPERATIONAL DESCRIPTION
Mode Selection
There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output
Mode 1 — Strobed Input/Output
Mode 2 — Si-Directional Bus

When the reset input goes "high" all ports will be set to
the input mode (I.e., all 24 lines will be in the high Im-
pedance state). After the reset is removed the 8255A can
remain in the Input mode with no additional initialization
required. During the execution of the system program
any of the other modes may be selected using a single
output instruction. This allows a single 8255A to service
a variety of peripheral devices with a simple software
maintenance routine.

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A arid Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be "tailored" to almost any I/O
structure. For Instance; Group B can be programmed In
Mode 0 to monitor simple switch closing' or display compu-
tational results, Group A could be programmed In Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

A I S O N I U  a s

COWS001. a l e
I 1

DA •  K S

MODE 0

A l S  1 N
M T

Os oP

r

ryaca POT K.

uoor t - 4  •  p  I I I  I I I  j p

CONTROL c o m m .  P A , A / A ,
OR I /O O R  I / 0

0000E 2  — 4 p I11 111
CONT1001.

T
0 1 0 1 A E C T K I E T A L

Figure 5. B a s k  Mode Definitions
and Mue Interface

CONTROL * O R O

° I  D e  O s D l
of e,

D I

GAOUT 0 \

PORT C W I N E R ,
I  •  IFVUT
0  • OUTPUT

/ OAT •
I  I N P U T
0  • OUTPUT

MOOR SELECTION
▪ 1 0 0 0 0
I  •  1400E I

7  G A O L . .  A \

TORT C ILIPERIO
I I N P U T
•  O U T P U T

SORT A
1 W P M
O .  OUTPUT

NON ssocricei
g o -  M I X  0
e l  •  M O N  1
10 • M O N  1

!WOOF U T  FLAG
I  •  ACTIVE

Figure IL Mode Wie lder  Format

The mode definitions end possible mode combinations
may seem confusing at first but after a cursory review of
the complete device operation a simple, logical I/O ap-
proach will surface. The design of the 8255A has taken
into account things such as efficient PC board layout,
control signal definition vs PC layout and complete
functional flexibility to support almost any peripheral
device with no external logic. Such design represents
the maximum use of the available pins.

Single MI Set/Reset Festive
Ary of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-band applications.

AUSEONIAC



CON Ir ROL . 0  PIO

o,
T I
; o, 0 ,  0 ,  0 ,I De

I l l
1 •  7  •  I

0 0 M T
CARE

8255A/8255A-5

SIT U T  RESET
1 • SET
0 •  M E T

94T SELECT
O 1  x  S ' i r i r I

oot t e i

SIT U T / R E S E T  FLAG
0 .  ACTIVE

Figure 7. Blt Set/Reset Formst

When Port C is being used as status/control for Port A or B.
these bits can be set o r  reset by using the Bit Set/Reset op.
eration lust as if they were data output ports.

interrupt Control Functions
When the 8255A is programmed to operate in mode 1 or
mode 2. control signals are provided that can be used as
Interrupt request  inpu ts  t o  the CPU. The  in ter rupt  re-
quest Signals. generated from port C. can be inhibited or
enabled by sett ing or resetting the associated INTE fl ip.
llop, using the bit set/reset funct ion o f  port  C.

This function allows the Programmer to disallow or allow a
specific I /O  device to interrupt the CPU wi thout  affecting
any other device in the interrupt structure.

INTE fl ip-f lop definit ion:

(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

Note: A l l  Mask f l ip-f lops a re  automatically reset dur ing
mode selection and device Reset.

Operating Modes

MODE 0 (Beek InputlOutput). This functional configura-
tion provides s imp le  Input  and  ou tpu t  operat ions f o r
each of  the three ports. No  "handshaking" Is required,
data is simply wri t ten to or read from a specified port.

Mode 0 Basic Functional Definitions:
•  T w o  8-bit ports and two 4-bit ports.
•  A n y  port can be input or output.
•  Outputs are latched.
•  I npu t s  ere not latched.
•  1 6  different Input/Output configurations are possible

in this Mode.

RD

O U T

aR

kv.

MODE 0 (Basic Input)

a  A l ,  AO

OVTPUT

L .

MODE 0 (Basic Output)

6-382 11194407.10C



8255A/8255A-5

A
s amour

A I GROUP 11-PORT C t 4, 1 PORT 8 . PORT C(UPPERI 1 • .  (LOWER)040301DoPORT A I0000OUTPUT i OUTPUT 0 OUTPUT . OUTPUT0001 .i.OUTPUT ! OUTPUT  I 1 : OUTPUT INPUT00I 0OUTPUT . OUTPUT 2 , INPUT OuTPUT0011OUTPUT 4. OUTPUT 3 INPUT INPUT0100
OUTPUT :  I N P U T  .  4  7  O U T P U T  O u T P U T

0 1 0 1
OUTPUT 1 1- INPUT 1 5 OUTPUT INPUT

0 1 1 0 OUTPUT

.INPUT I INPUT : OUTPUT
0 1 1 1 OUTPUT

INPUT 7 INPUT . INPUT
1 0 0 0 INPUT :  O U T P U T  8  O U T P U T  I  O U T P U T

1 0 0 1 INPUT I  O U T P U T  9  O U T P U T   I N P U TI 0I 0INPUTOUTPUT 10 INPUT r OUTPUT
1 0 1 1

INPUTOUTPUT 117 INPUT INPUT
1 1 0 0

INPUT
INPUT 1 2  O U T P U T  :  O U T P U T

1 1 0 1 INPUT
INPUT 13 OUTPUT  INPUT

1 1 1 0
INPUT INPUT I 14 I INPUT , OUTPUT

1 1 1 I
INPUT INPUT —1-15 j INPUT ; INPUT

MODE 0 Port Definition

MODE 0 ConfigurationsCONTROL WORD
D, D ,  D y  0 ,  0 ,  0 ,  0 ,

COOli ACK WOAD P I

0 ,  D .  D s  0 ,  D ,  0 ,  0 ,  0 ,

o ,

,

V I K A

A - - / - 1 — •  PA ,  PA,

,c7

,0.14.
CON, ROL FORD Al0, 0, Q.0, 0, 0, Ds0 I 0

•0
0„

0001 T1101. WOAD . 1

0 ,  1 0 .  4  I D ,  0 ,  0  0 ,

P11, PA ,

07 Pc.

6-363 ARNOW/441C
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Op•ratlnp Mod*.

MODE 1  (Strobed Input/Output). This functional con-
figuration provides a means for transferring 110 data to
or from a specified port In conjunction with strobes or
"handshaking" signals. In Mode 1. port A and Port B use
the lines on port C to generate or accept these "hand-
shaking" signals.

Mode 1 Basic Functional Definitions:

•  Tw o  Groups (Group A and Group B)
•  Each group contains one 8-bit data port and one 4-bir

control/data port.
•  T h e  & b i t  data port can be either input or output.

Both inputs and outputs are latched.
•  T h e  4 -bit port is used for control and status of the

8-bit data port.

6-385



intel 8255A18255A-5

Input Control  Signal  Def ini t ion

s r e  (Strobe Input). A "low" on this input loads data into
the input latch.

113F (Input Suf fer  Ful l  FfF)

A "high" on this output indicates that the data has been
loaded into the input latch; in essence. an acknowledgement
IBF is set by STB input being tow and is reset by the rising
edge of the RD input.

INTR (Interrupt Request)

A "high" on this output can be used to interrupt the CPU
when an input device is requesting service. INTR is set by
the STB is a "one", laP is a "one" and INTE is a "one".
It is reset by the falling edge of RD. This procedure allows
an input device to request service from the CPU by simply
strobing its data into the port.

INTE A

Controlled by bit set/reset of PC..

INTE

Controlled by bit set/reset of PC2.

.01A I 'PORT A.
COAIV1OL A.01.0, O. • 0,  0 0 0II! 0 • O.  11.01K.V(1

a - oaaa
11.'PUT

a f

n0 —tea

cearrnoi. *ORO
0, o„ ar 0, 0,  o, 0,  0,

I VIXDVI I

1.01 .  s , i ,

M o o t  I  IPORT e I

NTEI

1.0

Eca —  erk

IC

ac

ma.

O l t %

e F i g u r e  8. M O D E  1 I n p u t

ROUT FROM
PERIngilIAL

4 . ;t•
S i r

Figure 9. M O D E  1 (St robed Input)
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8255A18255A•5

O u t p u t  Contro l  Signet  Donn I l ion
wool

OBF (Output Buffer Full F i n .  The OBF output wilt go
"low" to Indicate that the CPU has written data out to
the specified port. The OBF FIF will be set by the rising
edge Of the WR input and reset by ACK Input being low.

ACK (Acknowledge Input). A "low" on this Input informs
the 8255A that the data from port A or port B has been ac•
cepted. I n  essence, a  response f rom t h e  peripheral
device Indicating that It has received the data output by
the CPU.

INTR (Interrupt Request). A "high" on this output can be
used to Interrupt the CPU when an output device has as
cepted data transmitted by the CPU. INTR Is set when
ACK is a "one", OBF is a "one" and INTE is a "one". it is
reset by the falling edge of WR.

INTE A

Controlled by bit set/reset of PC6.

INTE B

Controlled by bit set/reset of PC2.

CONTROL womb

D, 0 ,  0 ,  0 ,  0 ,  0 ,  0 ,  D o

as

Figure 10. M O D E  1 Output

Figure 11, M o d e  1 (St roged Output)
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Combinations of MODE 1
Port A and Port B can be individually defined as input or
output in Mode 1 to support a wide variety of strobed I/O
applications.

CONTROL 1•0110aT D, 0, 0, O o, o, 0.
11 0  , I r l s e l l ' o

Kor
-woo

o •  O U T • l f r

FOR, N - Ili•O•FD NOD IPORT • - 15100•E0 OUTIVT)

oNTR„
.10

CONTROL WORD0, r% o. 0, 0, D, 0, D.
I I  O N O  : l i e

• • OUTPUT

PORT 0 - ISTROIND OUTPUT,
P o o l  •  -  ! S T R O B E °  • • • u T )

Figure 12. Combinations of MODE 1

Operating Modes

MODE 2 (Strobed Bidirectional Bus I/O). This functional
configuration provides a means for communicating with
a peripheral device or structure on a single 8-bit bus for
both transmitting and receiving data (bidirectional bus
I/O). "Handshaking" signals are provided to maintain
proper bus flow discipline in a similar manner to MODE
1. interrupt generation and enable/disable functions are
also available.

MODE 2 Basic Functional Definitions:
•  Used in Group A o2 .
• One 8-bit, bidirectional bus Port (Port A) and a 5-bit

control Port (Port C).
• Both inputs and outputs are latched.
•  The 5-bit control port (Port Cl is used for control

and status for the &bit, bi-directional bus port (Port
A).

Bidirectional Bus UO Control Signal Definition

INTR (interrupt Request). A high on this output can be
used to interrupt the CPU for both Input or output opera-
tions.

Output Operations

OBF (Output Buffer Ful). The OBF output will go "low"
to indicate that the CPU has written data out to port A.

ACK (Acknowledge). A "low" on this input enables the
tri-state Output buffer of port A to send out the data.
Otherwise, the output buffer will be in the high im-
pedance state.

INTE 1 (The INTE Flip•Flop Associated with 08F). Con-
trolled by bit set/reset of PCs.

Input Operations

STB (Strobe input)
STB (Strobe Input). A "low" on this input loads data Into
the input latch.
IBF (Input Buller Full F/F). A "high" on this output In-
dicates that data has been loaded into the input latch.

INTE 2 (The INTE Flip-Flop Associated with IBF). Con-
trolled by bit set/reset of PC4.

6-368 A f M . 0 0 7 4 4 C
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Figure 13. MODE Control Word Figure 14. MODE 2

Drs

INTIT

ALA

iT I

PERIPMER/A

AT

DATA FROM
CPU TO UNA

4 .,
'Ds " " A •

• ' R D

DATA FROM D A T A  FROM
POUPNEDAL TO AMA U N A  TO PERIPHERAL

DATA FROM
U R A TO M O

—

H— 'A*

Figure 15. MODE 2 (BldlrectIonal)

NOTE:  A n y  Sequence whorls VA  occurs b e  ore A a  and ✓TB occurs bstor• FT5 posss.s.bbs.
I I N T R  •  I S F  •  M A S K  •  S I B  •  R O  f  ORE •  MASK • A C K  • WR I
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MODE 2  A N D  MODE 0  ( INPUT)

COR11/401.11/0110
0, 0 ,  0 ,  0 , 1 0 ,  D,  00

1 / 1 1 1 > 0 > 0 1 1 1 / 0 1

'cm
• Pour

PT 01.1TATT

F0

MODE 7  A N D  MODE 0  (OUTPUT}

MODE 2 A N D  MODE 1 ( O U T P U T ) MODE 2 A N D  MODE  1 ( I N P U T )

CONTROL WORD

D, o ,  0 ,  0 ,  uF

RD

Figure 16. MODE 14 Combinations
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Mode Definition Summary

MOOS 0 MOOS 1 MODE 2
IN OUT IN OUT GROUP A ONLY

PA0 IN OUT IN OUT
PA1 IN OUT IN OUT
PA2 IN OUT IN OUT
PA3 IN OUT IN OUT
PA4 IN OUT IN OUT
PA5 IN OUT IN O U T
PA. IN OUT IN O U T
PA7 IN OUT IN OUT

PB0 IN OUT IN OUT
P81 IN OUT IN OUT
P82 IN OUT IN O U T
PB3 IN OUT IN O U T MODE 0
P84 IN OUT OUT — OR MODE I
PB5 IN OUT OUT ONLY
PB6 IN OUT OUT
PB7 IN OUT OUT

PC0 IN OUT INTRB INTRB I/O
PC1 IN OUT IBFB OeFe I/O
PC2 IN OUT sreo ACKB 170
PC3 IN OUT INTRA INTRA INTRA
PC4 IN OUT ergA STBA
PCB IN OUT !EWA I / O leFA
PC6 IN OUT I/O ACKA ACKA
PC7 IN OUT I/O OBRA ottFx

0, 0, O 0 ,  O  0 , 0, o „
I/0 Iro NSF. WTE. I I

0, O.

MOIR.

OUTPUT CONFIGURATION
0 , 0 ,  0 ,  0 ,

cRoure

0, 0 0

647, INTF, I/O 1r10 I  INTR.i INTE, INTR.

Special Mode Combination Considerations
There are several combinations of modes when not all of the
bits in Port C are used for control or status. The remaining
bits can be used as follows:

If Programmed as Inputs —
All input lines can be  accessed during a normal Port C
read.

If Programmed as Outputs —
Bits in C upper (PC7 -PC4) must be individually accessed
using the bit set/reset function.

Bits in C lower (PC3-PCB) can be accessed using the bit
set/reset function or accessed as a threesome by writing
into Port C.

Source  Current  Capabi l i ty  on Port  B  and  Port C

Any set of eight output buffers, selected randomly from
Ports B and C  can source 1mA at 1 .5  volts. This feature
allows the 8255 to directly drive Darlington type drivers
end high-voltage displays that require such source current.

Reading Port C Status
In Mode 0, Port C transfers data to or from the peripheral
device. When the 8256 is programmed to function in Modes
1 o r  2 ,  Port C generates or accepts "hand-shaking" signals
with the peripheral device. Reading the contents of Port C

allows the programmer to test or verify the "status" of each
peripheral device end change the program flow accordingly.

There is no special instruction to read the status informa-
tion from Port C.  A  normal read operation of  Port C is
executed to perform this function.

sieve CONFIGURATION

GROUP A GROUP

Figure 17. M O D E  1 Statue  Word Format

0, 0 ,  D i  ;  0 ,  0 ,  0 ,  0 „

X X > IINTE, ISIS, INT%

GROUP A G R O U P .
II:WINED ST M00(0 00 MOOS 'SELECTION,

Figure 18. MODE 2 Status Word Format
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APPLICATIONS OF THE 8255A
The 8 2 5 5 A I s  a  very powerful too l  f o r  interfacing
peripheral equipment to  the microcomputer system. It
represent' the optimum use of available pins and Is flex-
ible enough to interlace almost any 110 device without
the need for additional external logic.
Each peripheral device i n  a  microcomputer system
usually has a "service rout ine associated with It. The
routine manages the software interface between the
device and the CPU. The functional definition o f  the
8255A is  programmed by the I / 0  service routine and
becomes an extension of the system software. By ex-
amining the  I /O devices interface characteristics for
both date transfer end timing, and matching this infor-
mation to the examples and tables in the detailed opera-
tional description, a  control word can easily be devel-
oped to initialize the 8255A to exactly "fit" the applica-
tion. Figures 19 through 25 present e  few examples of
typical applications of the 8255A.

R I T I R AV T

Pr.

NOOT
101.1WITT I

A M A

ARID' IIouTrOri

ET"

MOLD T

PA,

PA,
Ps,
PA,

'A.
PA,

PC.

N.
N.
N.
Ph

DATA READY
ACK
W W I  WED

POIWARCWIER

- - T .  DATA P I N E ,
ACA

oKONIPEPD
A P N E A

Nuare f t
RELAY.

CONTROL LOON M D  C O M A S

Figure 19. P r i n t e r  Inter lace

INTERRUPT
R T O U I S T

PC, „ „ .

B M A
PA ,

PA ,

PA

PA ,
. 0 0 1  I
ONPUTI

PA ,

pc,
PCs

PS,

a ,
PO,

PS,
0100E I

IOUTPUTI
PST

PC,

' C P

TO ,  M T

R ,

▪  P U L L Y
DECODED

KEYBOARD

S▪ POT

CONTROL

STRODE

ACK

I N T E R R U P T
mourn -

t i

▪  D U R m o u o m s
SELF SCAN

U [ R E P L A Y

DACILIPACE

C L E A R

D ATA  R E A D Y

ACK

' L A R K I N G

CANCEL WORD

Figure 20. K e y b o a r d  and Display  In ter lace

A I T E R A I R

W O E  I
110.011

Poo,

PA,

PA,

PA,

PA,

I A ,

PA,

K,
K,
t i
K,

N O M E
NARDI

ti
TWIT

CONTROL

P R O M

ACKKOWLEDOE

K .  I T

TOW LT

—

pR, — T h p

WE `1>
—

TERINAUL
ADORED.

Figure 21. K e y b o a r d  and Terminal  Address
Interface
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PA,
PA,
PA,
11%,

M O M
100TALITI P A ,

PA,
PC,

TC•

M A O L
Pc.

M001 0
01.15111

1.01 ?..31J1.0

1010T

0 0 M V . T .
M A O

p g .

WS DATA
TIVT .

100

ANAL0(10vTAvl

ANALOG INRIT

Figure 22. Digital to Analog, Analog to Digital

..411. mown
A T .  I T  . 4 - 4 - 1

oc,

M 0 0 . 0  A

CAT CONTROL L .
• C m . . 1 1 A  O .

A, •  , , , , ,  W . .
A •  CUOMO C . T P O L

MmIT
COMTAOL

A 11 . 0 . •
AAR
I M A M . °

.11‘11.1
COLLO. V S
C011000 M N  S .

CLOMOMM10.1001..01
A D O . .
Mb V

PA,

TT1 •MOO(

I L A T
ROCANST

P L O . .  OMA
COMTMOL

. 0  0 1 0 .

p o l •
ACK . 1
p o .  M A I N
ACK 100/1

T A A .  11'  U . .
11 A O . V
. 0 1 0

Figure 23. Basic Floppy Disk Interface

NTIARLAT
. 0 4 1 . 1

LEL ELpo, r • e t  A

A;:;114

S T C . 0 0

MACM1Me TOOL

0 r K  - -  2 O L I T  O STOAT/STOPL O W  NMOO
T C F  P L . .  R

. A 0 . 1  TOOL
L I I I 1 e 1 4 11

 L 0 M O M N
110CH 0  M 0 1 1  . T . 0 • 1 1

(OUTPUT)  . 1 1 T  STEP 0 . 1 0 4

T.40
 % L A O  IMAALS

001.10110CV (TOP

Figure 24. Basic CRT Controller Interlace F i g u r e  25. Machine Tool Controller Interface

6 - 3 7 3  A F 1 1 - 0 0 7 . G



inter

Symbol Parameter MM. Max. Unit Test Conditions

VIL Input Low Voltage -0.5 0.8 V
VII./ Input High Voltage 2.0 Vec V
Vol_ (D8) Output Low Voltage (Data Bus) 0.45' V lin -  2.5mA
VoL(PER I Output Low Voltage (Peripheral Port) 0.45' V 1OL =  1 . 7 m A

VoH (DB) Output High Voltage (Data Bus) 2.4 V (oh = -4000A
VoNIPER I Output High Voltage (Peripheral Port) 2.4 V 10H - -200AA
lown III Darlington Drive Current -1.0 -4.0 mA R Esc- = 75011; VExT. 1.5V
100 Power Supply Current 120 mA

hL Input Load Current 010 AA VIN =  V c c  t o  O V

10FL Output Float Leakage 010  AA Vouir = Vcc to .45V

Symbol. Parameter Mn. T1rp. Max. Unit Toot Conditions

C m Input Capacitance 10 pF fc = 1MHz
Ciro I/O Capacitance 20 pF Unmeasured pins returned to GND

Symbol Parameter
8255A 8256A•5

HaltMbs. Max. MM. Mex.

tAR Address Stable Before READ 0 0 ns

tRA Address Stable After READ 0 0 ns

trim READ Pulse Width 300 300 ns

tR 0 Data Valid From READ111 250 200 ns

tOF Data Float After READ 10 150 10 100 ns

tFiv Time Between R EADs and/or WRITEs 850 850 ns

8255AI8255A•5

1  ABSOLUTE MAXIMUM RATINGS'

Ambient Temperature Under Bias 0 ° C  to 70°C
Storage Temperature - 6 5 ° C  to 150°C
Voltage on Any Pin

With Respect to Ground - 0 . 5 V  to +7V
Power Dissipation  1  Watt

'NOTICE: Stresses above those listed under "Absolute
Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional owe-
/Ion o/ the device at these or any other conditions above
those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

D.C. CHARACTERIST ICS  ( T A  = 0 C to 70°C, Vcc -  +5V -10%. GND O V )  •

t. Available on any 6 pins from Port 8 and C.

C A PA C I TA N C E  ( T A  -  25°C. Vcc = GND -  014

A.C. CHARACTERIST ICS  ( T A  = 0°C to 70°C. Vcc + 5 V  t 10%, GND = OV) •

Bus Parameters
READ
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Symbol Rnowneter
8255A 8256A.15

UnitMln. Max. Min. Max.

S A W Address Stable Before WRITE 0 0 ns

, W A Address Stable After WR IT E 20 20 ns

IWw WRITE Pulse Width 400 303 n5

t o w Data Valid to WRITE IT.E.1 100 100 ns

, W D Data Valid After WRITE 3o 30 ns

SymbOl Powwow/Aar
8255A 8255A-S

UnitMen. Mae. MM. Max.

t I N B WR = I  to Output/11 350 350 ns
toy Peripheral Data Before RD 0 0 ns
tun Peripheral Data After RD 0 0 ns

1 A K ACK Pulse Width 300 300 ns
I v STB Pulse Width 500 500 ns
tps Per. Data Before T.E. of STB 0 0 ns

tdm Per. Data After T.E. of STB 180

_

180 ns

SAD ACK •  0 to Output/11 300 3013 ns
tic') A C K -  1 to Output Float

,.-
20 250 20 250 ns

'woo WR = 1 to OBF -, 001 650 650 ns

, A 0 B ACK = 0 to OBF -  t i l l 350 1.- 3 5 0 ns

tsie STB -  0 to IBF -  t i n 300 300 ns

' R I B
RD -  1 to IBF •  W I 300 300 ns

, R I T RD -  0  to INTR -  001 400 400 ns

Isti STB = 1 to INTR = I t i l
..,_

300 300 ns

t A r r ACK = I t o  INTR = 1111 350 350 ns

, W I T WR = 0  to INTR i- 011,3/ 450 — 4 5 0 ns

A . C .  C H A R A C T E R I S T I C S  ( C o n t i n u e d )
WRITE

OTHER TIMINGS

NOTES:
1. Test Conditions-. CL =  150 pF
2. Pena l  of Roan pulse must be at least 50µa dunn9 or after COMP on. Subsequent Resat pulse can be 500 ns min
3. 114TRI may occur es early as 9711;.
• For Extended Temperature EXPRESS, use M8255A electrical parameters

A.C. T E S T I N G  INPUT,  O U T P U T  WAVEFORM A . C .  TESTING LOAD CIRCUIT

01.A.1,011711.17

A C  T E S T I N G  HAHTJTS ARE G R I V E N A r 2 A v  AGA, L O C K ) 4 5 3  r u n
A L O G E  0  T H A . G  6 t X . S o x f  RENTS ARE P A X  AT . . . . , p  ov O H  A LOGIC
AND OSA, ADDI AAGGAC 0

sevres
e a l s
T I S T

w . R G A S  VOL TAG( S Ekni003 n s T w G  To  OuARAKTE E THE
CISIGATION C l  0•01.2POIS JIG C-AWAGTAHCI

5-375
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WAVEFORMS

MODE 0 (BASIC OUTPUT)

Toon —

a .  P I  P O

OUTPUT

'OA
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WAVEFORMS (Continued)

MODE 1 (STROUD INPUT)

rn

IE

I N T '

Nb

•11111.1111/61.

6-377 w o o ? . . 0
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1  WAVEFORMS (Continu•d)

MODE 2 (BIDIRECTIONAL)

tiArTrri.

CiF

' N T .

Age

M F

F i R M I I E R A L

D A T •  FROM
PEAIPMINAL T O  I O U

D ATA  FROM
O M  TO PT A I M E  NAL

NOTE: A n y  uquenes *Owe  WADCNrS bolas  KER ond ST§ occurs ' ,Owe RD r  omminible.
INTR -  •  WA 1R •  STO •  WIT) + 5 6 /  •  MASK •  ACK • W W I

WRITE TIMING

c o = C

D AT •  ERA

READ TIMING

D ATA  FROM
S  TO a d o

. A . L (
'or

D ATA SUE N I G H  1 . 4 . 0 A N C I  1  V A L I D  , o 0 G r i  IMPEDANCE

6-3711 AnK0744C
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SAMPLE PROGRAMS

C.1 SAMPLE PROGRAMS

F i r s t  i n i t i a l i z e  the  DTX350 t o  the  proper mode a n d
select t h e  o p e r a t i o n  f o r  input  o r  output from the
DTX350. V e r i f y  t h a t  the  DTX350 jumpers are  properly
configured f o r  t h e  mode and port  desired ( r e f e r  t o
Chapter 2 ) .
In  t h e  fo l lowing  programs, a  value i s  w r i t t e n  i n t o
the r e g i s t e r s  o f  t h e  DTX350 and then read back t o
check the  va lue ,  which appears i n  decimal. A  p r o b e
may b e  u s e d  t o  c h e c k  t h e  b i t s  o f  the  port  being
used.

EXAMPLE PROGRAM 1 :  PORT A; MODE 0  OUTPUT(LATCHED)
This sample program was wr i t ten  using a  DT2806 h o s t
board ( w h i c h  h a s  a  factory-configured base address
of 370H).  T h e  jumper configuration w a s  s e t  u s i n g
only jumpers  E l -E2, s i n c e  j u s t  P o r t  A was t o  be
used.

10 OUT &H4F70,&H80
20 LET ADD =  &H4370
30 FOR X  =  255 TO 0

STEP - 1
40 OUT ADD,X
50 A =  INP(ADD)
60 PRINT A
70 NEXT X
80 END

:REM DTX350 INITIALIZATION
:REM ADDRESS OF PORT A
:REM DECREMENT DATA
:REM FROM FF TO 00
:REM LOAD X INTO PORT A
:REM READ ADDRESS
:REM VALUE OF PORT A
:REM WRITE ADDRESS VALUE

I

1
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o

r

EXAMPLE 2 :  PORT A ,  B ,  C ;  MODE 0  OUTPUT(LATCHED)
This sample p r o g r a m  w a s  w r i t t e n  u s i n g  a  DT2806
board. T h i s  b o a r d  u s e d  t h e  s a m e  j u m p e r
con f igu ra t ion  a s  t h e  board i n  EXAMPLE 1 .  T h e  DTX350
jumper c o n f i g u r a t i o n  w a s  changed  s o  t h a t  P o r t  C
would be  w r i t t e n  t o  and r e a d  f r o m  b y  p u t t i n g  i n
jumpers: E 7 -E8, E9-E10, E11-E12, E13-E14, E19-E20,
E21-E22, E23-E24, and E25-E26, i n  a d d i t i o n  t o  t h e
fac to ry -conf igured jumpers E1-E2.

10 OUT &H4F70,&H80
20 LET ADD =  &H4370
30 FOR X = 1  TO 3
40 OUT ADD,&H55
50 A =  INP(ADD)
60 PRINT A
70 OUT ADD,&HAA
80 B =  INP(ADD)
90 PRINT B
93 ADD =  ADD +H400
96 NEXT X
99 END

:REM DTX350 INITIALIZATION
:REM ADDRESS OF PORT A
:REM THREE PORTS TO
:REM LOOP THROUGH
:REM START CHECKERBOARD
:REM TEST
:REM READ ADDRESS
:REM VALUE OF PORT
:REM WRITE ADDRESS VALUE

:REM INCREMENT TO NEXT PORT

C-3
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