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Introduction

The PC-36 8255 relay driver card Is a programmable parallel interface
for the IBM-PC/XT and compatible machines. Although it has been
specifically designed to drive the PC-37 solid state relay adaptor
unit, It is afso ideally suited for driving other solid state relays,

or small electromechanical relays. The software disc supplled as
standard gives examples of testing, setting, and resetting the ports.

The 24 1/0 lines of the PC-36 are arranged in three 8-bit ports {A.B
and C). They can be programmed In two groups of twelve, and used In
three main modes of operation:

Mode 0: Each of the two groups may be programmed in three sets of four
lines of Input or output.

Mode 1: Each of the two groups is progranmmed io have eight lines of
Input or output, and three of the remalning lines in each group are
used for Interrupt control signals and handshaking.

Mode 2: This s a bi-directional mode, using eight lines for a bi-
directional bus, and five for handshaking. The fifth line Is borrowed
from the other group.

The 24 1/Olines, + 5V, + 12V, and ground lines are available at the 37-
pin D-connector at the rear of the PC-36.

The PC-36A differs from the PC-36 by having 256 possible addresses,
and occupying eight byte locations instead of four. The four registers
are duplicated: for example. if the base address 778H Is chosen, the
four registers will appear at locations 778-778 and 77C-77F, and may
be accessed at elther location. Full switching detalls will be found

at the rear of this manual.

To run the sampie applications software, boot your PC and, using the
demcnstration diskette, type "autoexec.bat <return>".



The PC-37 solid slate relay adaptor unit is designed to be driven by
the PC-38. It Is supplied with either 8 or 16 Opto-22 P240 D4 relays
fitted. These can each switch a continuous AC load of 240V at 4A.
Switching is performed at the AC voltage zerc crossaver, 1o prevenl
surge currents and electromagnetic Interference.

Ports A and B of the PC-36 only are used to drive the PC-37, but Port
C’s 8 lines are available at the PC-37 terminal block, together with
+5V, +12V and ground. The terminal block Is labelled with all Input
and output lines. The Darlington transistor arrays, IC1to 1C3, are
specially designed for relay driving applications, and are fully TTL
and CMOS compatible.

The PC-38 eleciro-mechanical relay adapitor card Is driven by the PC-36
in the same way as Is the PC-37. This card Is designed to switch up

to 32 AC or DC iloads under software control of an IBM-PC/XT or
compatible machine. Each contact of the 16 DPDT relays can switch two
resistive loads of 24V /3A DC or 100V/3A AC. Inductive loads can also
be switched If the user takes precaulions against contact arcing,
which can result in the contacts sticking.

All the relay contacts {6 per relay) are available on a screw panel on
the PC-38. The B Pori C 1 /0 lines of the PC-36 are also available on

& screw terminal on the PC-38. They can be used for digital 1/O. The
Darlington transistor arrays used on the PC-38 are the same as those

on the PC-37.



Opto-22 model P240 D4 solid stale refay

Nominal AC line volts 240

Nominal current rating 44

1 cycle surge {peak) B85A

Nominal signal I/p resistance 1000 ochms

Signal pickup voits avDC

Signal dropout volts iVvDBC

Peak repetitive volis {(max) 500

Max. contact volts drop t.6

Max. offstage leakage S5mA

AC volts operating range 24 - 280

Standard isolation volts 4KV RMS

Dissipation watls/amp 1

Operating temp. -40t0 + 100 deg. C

Operaling freq. 2510 65Hz

Turn-on time 0.5 cycle max. zero voltage

Turn-off ime 0.5 cycle max. zero cusrent

DV/DT oft state 200V /microsecond

DV /DT commutating Snubbed for rated current at
0.5 power factor




€ 8255A/8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE
® MCS-35"™™ Compatible 8255A-5 ® Direct Bit Set/Reset Capablilty Easing
Control Appiication interiace
# Reduces System Package Count
m Improved DC Driving Capabitity

® 24 Programmable 1/0 Plns
m Completsly TT:. Compatible
® Fully Compatible with intel

Microprocessor Familes ® Avaliable in EXPRESS
: ‘ — Standard Temperature RAsnge
| Improved Timing Characteristics — Extended Tom ture R

m 40 Pin DIP Package or 44 Lead PLCC
(See Intel Packaging: Order Humber: 231308}

'Tholnldazssnb-bonuﬂwposnpmgmmblolvomaslmodloruuwﬂhm.lmlaoptoom:l
has 24 /0 pins which may be individually programmed in 2 groups of 12 snd used in 3 major modes o
operalion. In the first mode {MODE 0), each group of 12 1/0O pins may be programmed in sets of 4 to be inpu
or outpul. In MODE 1, the second mode. sach group may be programmed ic have 8 kines of input or output. O
tha remaining 4 pins, 3 are used for handshaking and interrupt conltrol signals. The third mode: of operalior
(MODE 2} is a bidiractional bus mode which uses 8 fines for a bidirectional bus, and 5 fines, borrowing one
Irom the other group, for handshaking.
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8255A FUNCTIONAL DESCRIPTION

General

The B255A i3 & programmabile peripheral interlace
{PP1) de~ce casigned lor use in Intel microcomputer
systams. ils function ks thal of a general purpcse /O
component lo intediace penpheral equipment o the
microcomputer system bus. The funclional configu-
12800 of the 8255A is programmed by the syslem
software 30 thal normally no sxternal logic s neces-
sary 1o inlerlaca periphecal devices or struchres

Data Bus Buifer

This 3-state bidivechonal 8-bit buffer is used lo nter-
face the 8255A 10 the system data bus. Data iy
ransmitted or received by the bulfer upon exscution
ol input or output instructions by the CPU. Controf
words and status information srs aiso bansfered
through Ihe data bus bufler.

Read/Write and Control Logic

The tunction of this block is lo manage al of
internal snd extermnal transfers of both Data

the
and
Control or Status words. it sccepts inputs from the

AILBLAIBINNA 4

CPU Address snd Control busses and in hwn, issues
commands lo both of the Control Groups.

{Cs)

Chip Sefecl. A “low™ on this input pin snabies the
communication between the 8255A snd the CPU.

(RD)

Resd. A “iow™ on this input pin enables the 82554
o send Ihe data or stalus information 1o the CPU on
the data bus. In essence, & allows the CPU 1o “read
Irom™ the 8255A.

(WR)

Write. A “low”” on this input pin enables the CPU 10
write dais or control words Inlo the B255A.

{Ag and Ay)

Pori Seiect 0 snd Port Select 1. Thess Input 3ig-
nals, in conjunction with the RD and WR inputs, con-
ol the selection of one of the ttwee ports or the
conkcol word regisiers. They are nocrally connected
10 the least significant bits of the address bus (Ag
and A}

l 1
—— _._.'-—. — J‘ »”, _f, ¢:$::I~
cansan. : — ""1‘ ‘ L_
| AU
A :_.’_;' =D
= g € Ry 46 Sndd. 1
.. E— (: :
] avoa —
7 | I S £ e
I
p— - | <
- T caminee K = k=D
- - i
| 7 |
a1
IN08-I

Figure 3. 82554 Block Disgram Showing Data Bus Buffer and Read/Wrlte Contro} Loglc Functlons
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8255A BASIC OPERATION

Ay | ap | AD | WH 5 fnpul Operation {READ)
ofofo ] 1+ ]| o|rona 5 Daasus
ojt]o ;— ._D' Port B — DataBus
1{o]0] 1|0 |PortC — DalaBus
OCutput Operatlon
{WRITE}
gjo]1 0 | 0 |DalaBus — PortA
op1 1 0+0 Data Bus — PorlB
11011 0 | 0 | DataBus — PontC
1§11 1] 0] 0 |DstaBus — Conlrol
 Disabie Funcition
XiXx X | 1 | DataBus — 3-State
0 { 1 | 0 |imegal Condition
X|X]1}{] 1} 0 |DataBus — 3-Slate
{RESET)

Ressl. A “high” on this inpul clears the conlrol reg-
ister and all poris (A, B, C) are set 1o the imput mode.

Group A and Group B Controls

The Runctional configuration ol each port is pro-
grammed by the systems soltware. in assence, the
CPU “outpuls” 8 control word 10 the 8255A The
control word contains Informalion such ss “mode”,
“bil sel”, "bil resel”, slc.. thal iniLakizes tha lunc-
tional configuration ol the B255A.

Each ol the Controd blocks [(Group A and Group B}
accepts “commands”™ kom Ihe Read Wrile Control
Logic, receives “control words™ lrom the intornal
data bus and issuos tho proper commands 1o 1S as-
sociated porls.

Controt Group A—Port A and Port C vpper [CT-C4)
Conrol Group B—Port B and Porl C lower (C3-C0)

The Control Word Register can Only be writlen into.
Mo Read operation of the Conirol Word Register is
slowed.

Ports A, B, and C

The 8255A contains three 8-bil poris [A, B, and C).
AN can be conligured in a wide versisty ol funclional
characlerislics by the system software but sach has
its own special features or “personakly” lo fucther
enhance the power and fexibility of the 8255A.

Port A. One B-bit dala output laich/buller and one
B-bit dats inpul latch.

Port B. One 8-bil data inpul/output latch/bufler and
one B-bit data input builer,

Port C. One 8-bit data oulput latch/buller and one
8-bil data inpul bufler {no lalch for inpul). This port
can be divided inlo two 4-bit ports under ths mode
control. Each 4-bit port contsins 2 4-bit latch and it
can ba used for the control signal outputs and stalus
signal inpuls in conjunction wilh porls A and B.
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Pin Names
Dy-Dy Data Bus (Bi-Directional)
RESET Reset Input
(o] Chip Select
wh Wrile Input
A0, A1 Port Address
PAZ-PAO Port A (BIT)
PE7-PBO Port B (BIT}
PC7-PCD Port C(BIT)
Voo +5 Volts
GND 0 Volts

8255A OPERATIONAL DESCRIPTION

Mode Selection

There are thres basic modes of operalion that can

be selected by the syslem soltware:




ntef

B8255A/8255A-5
Mode 0—Basic Input/Dutpmat comraon mone
. Mode 1—Strobed Input/Oulpul F]"‘ I o H o l n.] o, | . l n']
Mode 2—Bi-Diweclional Bus L1 ?
When the resat input goes “high™ all poris will be set
1o the inpul mode li.e., all 24 knes will be in the high
impedance state). Alter the resel is removed the onowrs
B255A can remain in the inpul mode with no addi-
Honal initialization required. During the sxecution of ——
the system program any of the other modes may be $-outeur
selecied using & singie oulput instruction. This al- p—
lows a single B255A o service a variely ol peniphera! 1o
devices with a simple sotiware maintenance routing.
mOoOd MELICTION
The modes for Port A and Porl B can be separately Higeeetd
delined, while Port C is Jivided inlo two portions as
required by the Port A and Porl B definitions. All of
the oulput registers, including the stalus iip-flops,
will be resel whenever the mode is changed. Modes anour &
may be combined so that their functional definition ORT € IPPERS
can be “tailored” 1o almost any 1/0 siructure. For fomen
instance; Group B can be programmed in Mode 0 1o
monitor simple swilch closings o display computa- ronra
tonal results, Group A could be programmed in o
Mode 1 o monitor a keyboard or tape reader on an
inlerrupt-driven basis. oot
o1 ~ 00t 1
1X = M00E T
| OO B : )
L CONTROL SUS L 1 1 MOOE BET FLAG
" 1+ MTIVE
\: 231308-7

moog1 —f B A T
] o
™ on v oo, T
NODE 2 3 A
’ w || ‘ BHOIMECTIONAL
T e ™
231308 -8

Figure 5. Basic Mode Delinitions snd Bus
Interface

Figure 6. Mode Definition Format

The mode definitions and possible mode combina:
tions may seem confusing al first but after a cursory
review of the complete device operation a simple,
iogicat I/C approach will surlace. The design of the
8255A has isken inlo account things such as elli-
cient PC board layoul, control signal definition vs PC
layout and complete functional Bexibiity 1o supporl
aimos! any peripheral devics with no exiernal logic.
Such design represents the mmdmum use of the
avaiable pins.

Single Bit Set/Reset Fealure

Any of the eight bits of Porl C can be Set or Reset
using a single OUTpul instruction. This {eaturs re-
duces soltware requirements in Control-based appk-
cations.
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Flgure 7. Bi! Sel/Reset Format

When Port C is being used as stalus/conisol for Port
A or B, these bils canbe sel or resel by using the Bit
Set/Raset oparation jus! as i they were dals output
ports,

Interrupt Control Functions

When the 8255A is programmeed 1o operate inymode
1 or mode 2, conirol signals are provided that can be
used as inlerrupl request inputs to the CPU. The in-
lerrupt reques! signais, generated from pont C, can
‘b-imodambyuIWonmIﬁmm
associaled INTE Mip-flop, using the bil set/reset
function of port C.

MODE 8 {BASIC INPUT)

This function allows the Programmer o disaliow or
allow & spacific I/0 device ko inlerrupt the CPU with-
out alfecting any other device in the interrup! struc-
twre.

INTE ikp-fiop definition:
{BIT-SET}INTE is set—Interrupt snable
(BIT-AESET}—INTE is RESET—Interrupl disable

NOTE:
A¥ Mask fip-flops are sutomatically reset during
mode selection and device Reset.

Operating Modes

MODE © (Basic Input/Output). This functional con-
figuration providas simple input and oulput opers-
m‘luudldhhumﬂo"mw
is requived, data is simply written to or read from &
specified poet.

Mode O Basic Funciions! Definitions:

* Two 8-bit porls snd two 4-bit poris.

* Any port can be input or oulpul.

* Outputs are laiched.

* Inpuls are not laiched.

* 16 differsnt lnpul/Output configurations are pos-
sibis In this Mode.

tom
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MODE 0 {BASIC OUTPUT)

. e — 1~
. \\ A
| p—— o ———-— e
E - ‘ - x|
TRoan a0 X K
oursur ){
b e - g — _.-I
MODE 0 PORT DEFINITION o
U SN . Growr ) . Growd
[ [ Dy Dy Dy Posta | ‘:’;::, ’ Porl B
[+ 0 OUTPUT OUTPUT 1] OUTPUT
0 0 ¥ ouTPUT OUTPUT 1 OQUTPUT
D 0 DUTPUT ouTPUT 2 INPUT
-] o] 1 OUTPUT OUTPUT 3 INPUT
0 1 ] outPuUT INPUT 4 ouTPuUT
] 1 1 DUTPUT INPUT 5 OouUTPUT
[t} 1 L] QUTPUT INPUT 6 INPUT
) ) 1 output | wmeur | 7 | weur
1 0 L] INPUT ouUTPUT 8 OUTPUT
1 o L] INPUT DUTPUT 9 ouTPUT
1 0 0 INPUT oUTPUT 10 INPUT
1 [ 1 INPUT ouTPUT 1 INPUT
s 1 0 INPUT INPUT 12 QUTPUT
] 1 ] INPUT NPUT 13 QUTPUT
1 1 0 INPUT | INPUT 14 NPUT
L ! 1 INCAYT et _Tr. NPUE
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MODE CONFIGURATIONS

TONTROL WORD 5
% ©° & b 5 5 b
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DONTROL WORD 5.
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Operating Modes

MODE 1 {Strobed Input/Output). This functional
configuration provides 8 means lor transferring I/0
data to or from a specified port in conjunclion with
strobas of “handzhaking™ signals. In mode 1, port A
and port B uss ine Bnes on port C 1o generale or
accept thess “handshaking™ signals.

Mode 1 Basic Functional Definitions:

* Two Groups (Group A and Group B}

* Each group contalns one B8-bit dala porl and one
4-bit conlroi/data pod.

* The 8-bit data porl can be ekther input or outpul.
Both inpuls and outputs e latched.

¢ The 4-bit port is used for control snd sialus of tha
8-bit data post.

14

input Control Signal Definition

3TH (Strobe Inpui). A “low™ on this inpul loads
dala inta the input {aich.

IBF {Input Buffer Full F/F)

A “high™ on this oulpul Indicaies thal the dats has
besn loaded inlo the input laich; in essence, an sc-
knowledgement. 1BF Is set by STB Input being low
and is reset by the sising edge of the RD input.

INTR (Iinterrupt Request)

A "high™ on this cutput can be used 1o interrupt the
CPUwhonanﬁwdovb.hrmsmg service.
INTR is set by the STB is & “one”, IBF is & “one™
and INTE is & “one™. It Is resel by Ihe faling edgs of
RD. This procedre sliows an input device 1o re-
quest service lrom the CPU by simply strobing its
data into the port.
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INTE A INTE B
ControNed by bit salfresat of PCy Conlrolted by bil sel/reset of PCy.
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Figure 8. MODE 1input
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Figurs 9. MODE 1 {Strobed input)
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OCutput Control Signal Definition

OBF (Output Butler Fult F/F). The DBF output will
90 “low” lo indicale that the CPU has written data
oullolhaspodﬁodportmmiFiFﬂhu}IgE
the rising edge of the WH input and reset by
Inpul being low.

ACK (Acknowiedgs input). & “low” on this input
Informs the B255A that the data from port A or port
B has been accepled. in essence, a responss from
the peripherai device indicaling that il has received
the data output by the CPU.

INTR (Intesrupt Request). A “high™ on this oulput
can be used to interrupt the CPU when an oulput

device has accepled data transmified by the CPU.
INTR is sot when ATK is & “one”, DBF is a “one”,
%INWE&-"m’.tbmh«hmm‘md

INTE A
Controlled by bit set/reset of PCy.

INTE B
Controfled by bit sel/reset of PCy.

MOOE 1 (PORT A} MOOE 1 {POAT B)
o ea Ty mmts
CONTROL WORD COMTAOL WORO
Oy Oy O 9, D, O, O, B, 'b°¢"l"¢°:°t°|"-‘
[ [o]+ [« TuDD M [ PXDDIX] T[4
LY —— R,
¥ = merusy
.- ourrUT
f—— ey,
e R ——eq
L -
231308-30 231308-21
Figure 10. MODE 1 Output
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wrn b - \\ y
AR
X .
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Figure 11. MODE 1 {Strobed Output)
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PORT A—{STROBED OUTPUT)
PORT B—{STROBED MWPUT)

Figure 12. Combinations of MODE 1

Combinations of MODE 1

Port A and Port B can be individually defined as in-
put or outpul in MODE # to support a wide varisty of
sirobed 1YO appiications.

Operaling Modes

MODE 2 (Strobed Uidirectional Bus 1/0). This
funciional conliguration provides a meens for com-
municaling with a peripheral device or siructure on a
single 8-bil bus for both Wsnsmijling snd receiving
dals [bidirectional bus )/0). “Handshaking™ signals
are provided lo maintain proper bus flow discipiine in
& similar manner to MODE 1. Inlerrupt generation
and snable/disable funclions sre aiso availabie.

MODE 2 Basic Functional Definitions:

* Used in Group A only.

* One B-bit, bi-dirsctional bus Port {Port A) and a 5-
- bil conirol Port {Port C).

* Both inputs and oulgess are laiched.

* The 5-bil conlnot port [Porl C) is used for control
and' stalus for the 8-bit, bi-dieaclional bus port
{Port A).

17

Bidirectional Bus I/Q Control Signal
Definition

INTR {interrupt Request). A high on this oulput can
be used to intersup! the CPU for both input of oulpul
operakions.

Output Operations

OBF {Dutput Buifer Full). The DBF oulput will go
"low™ 1o indicate thal the CPU has written data out
1o port A.

ACK (Acknowledge). A “low™ on Ihis inpul enables
the lni-state output bufler of port A to send out the
data. Otherwise, the output bulter will be in the high
impedance slale. .

INTE 1 {The INTE Flip-Flop Assoclated with
OBF). Conlrolled by bit sel/sesel of PCy.

Input Operations

STB {Strobe Input]. A “low™ on this inpul foads
dalte into the inpot latch.




' l'lter 8255A/8255A-5 -

1BF {inpul Bufies Full F/F). A “high” on this oulput  INTE 2 (The INTE Fiip-Flop Assaciated with IBF),
indicates |hat dala has been foaded into Ihe input Controlied by bt set/rasel ol PC,.

falch
CONTROL Snep
O By B D, B, B, B, b, | e
} L] t LAl AT ‘
. [ —— o,
e,
- [ ' -:-ur -,
2 LEE P11 Fl)
; . -
LEZ T T))
: — —
L
- GCROUF § moDq
o~ moDe §
7 - OOt A i ]
23130835 - i a
Figure 13. MODE Controt Word 231308- 3¢

Figure 14. MODE 2

\] earsmom ‘

 CPU TOD 82584

1

231308-37

NOTE:
Arvy saquence whers WH ocows betors ATR end STB occurs befors A 1s permessible J

[ t——5 11N

MNTIRR  1BF « KASK « 518 « AD + JBF « BASK » ATR « Wit

Figure 15. MODE 2 (Bidirectional)
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et ot et e =

RODE 2 AND MODF O (NIt WMODE 7 AND MODE 0 ([OUFPLINY
[ LY o f - o-mem |
o ra, CT ) ra v, C .7':)
-, - bt < | -

- adn, COMIROL PR N b .
" 80,000

gofoesnosy

ey, woad ",
B B0y 3, S, 9,5, 5,

g pns

LA B 10,
"y ", . e o -
» M
':“ |.}lﬂlll .- BT N
v
e 2 e L% ks R
an .- . o | R
o, « 3 | ., ., .
.
- e - . -4
20008 2 0.9
MOXIE 7 AMD MODE 1 OUTPUT) MOCE 7 ANG MMCOCL ¥ (Ul
[ SEE———
[0 P
LY e,
[ (“"":. >
—
[, S
‘ ol - — -
PENIROL ESS J - i, -

ONTROYL mwny _c“l_ -,

AL L

DX . L e e
- " g R

mm:ID Y -

< fp——- o,

‘ wlo o i
R < ati, ’ =%
| w g ~, u——y
[ <, ey
231308 -1 ] St
731208 -41
Figure 1§. MODE Y/, Combinetions
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Mode Definition Summary
MODE 0 ] MOOE 1 MODE 2
N our ™ ouT GROUP A OMLY
PAg N our )| ouT -—
PA, our L] out —
PA; ] out w ouT —
PA, ] ouT w ouT -
PA, | N out H out -
PA; | N ouT N ouT -
PAg N ouv N our ! —
PA; N our " our | -—
FBy | IN our N our —_—
PB, N out N our —
P8, N our | L) out —_
P8, in out N out —_ MODE 0
PB, " out N out — OR MODE 1
PO N our N out —_— ONLY
PBg N our N ouT _—
PBy W | our N out -
PCy N out WIRg WNTRg o
PC, N our BFp ; vo
PC, M | our Slﬁ vo
PC; | W our TR, INTR,, INTH,,
PCy N out | S5TB,. (le] 8T8,
PCy N our 1BF,, Vo 8F
PGCq N ouT wo K, ER:
PC; L out 10 OBF», OBF,,

Special
Considerations

Thete are several combinations of modes when not
ol of the bits in Porl C are used for control or status.
. The remeining bits can be used as lollows:

H Programmed as inpuls—

Al input lines can be accessed during & normat Pod
C 1sad.

Il Programmad as Outputs—

Bits in C vpper {PCy-PCy) musl be individually ac-
cessad using the bil set/resel function

Bits mn C fower [PC3-PCq) can be accessed usng
#he nt seliresel lunckon or accessed as & three-
soma by writng inlo Port C.

Source Current Capabliily on Porl B
and Port C ,

Any sel of eight oulpul buffers, selecled tandomly
from Poris B and C can source 1 mA at 1.5 volts.

fon type diivers and high-voliage displays thel re
quire such source current.

Reading Port C Status

in Mode 0, Port C ransfers deta 10 or hom the pe-
ripheral devics. When the 8255 is programmed lo
function in Modes 1 or 2, Port C generales or ac-
copts “hand-shaking™ signais with. the peripheral de-
vice. Rsading the conlenis of Port C sliows the pro-
grammes 10 lest or verify the “siatus™ of sach pe-
ripheral device and changs the program flow ac-
coudingly.

There is no special instrnuclion o read the status in-

jormaton kom Por C. A normal read operation of
Pod C is eneculed lo periosm this huncion.

20
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WP PO A T ’ -:::::"
P L T LT . LT, __]____
! v I II] -, {ul!.l~~~_‘{~1:ﬂ we, gmn:‘.l‘ r * :: :: ‘_:
* .-o-wa o - ‘:: .:: : -;.-::"
DUTPLI DO 2P Fe : : ._.:
% % b o & b 0 D, e e B ]
. hted Rmamy' =1 |. meansre
., | frorm, | uane i FO¥, honera, o] e
| [l T . =&
| a0 o asewr n :: — S
i 291708 %9 [ SO
Figure 17. MODE 1 Stalus Word Formal o — |
— —— : . -
» % N B W DB b W "3‘ : : L] rasen reve
[ = XX =
T T ewn ": A . ‘ —
NEFRND B NPT 5 O MODE # B4 ECTIOM bl NN i
231308 - 42 o
Figure 18. MODE 2 Status Word Format rsae T e —
23130843
APPLICATIONS OF THE 8255A Figure 19. Printer Interface
The 8255A ls a very poweriul fool for interiacing pe- bt
ripheral equipment io the microcompuler system. """".—J
represents the optimum wee of avallable pins and is <
feuble snough io inferface almost sny 170 device I b -
without the need for addiionsl sademal logic. ", a4  nar
Each perdpheral device In & MicrDEOmpUter - o civeoume
woually hes & rouline™ sssocisied with i. [ [y
The rouline menages the soltware inleriace be- — :"- ot

this information o the sxamples and is- .
blss in the delsiled operationsl descriplion, a conirol ~, 8
word can saslly be developed 10 inliglize the 8255A "~ *
10 sxaclly “M"~ ihe spplicsiion. Figures 19 through :: ) s scae
25 represent & lew sxamples of typical spplications ™ : ‘
of the B255A. iy by ;
went iy 4, . ]
", cLean
~<, i BATA READY
| 7, acn.
»e, \__:: Cancee wone
':.".‘.":'——J

NN

Figure 20. Xeyboerd snd Display Interface

21




TRASE W MR

23130847

ik

2108-90

T

Figure 2. Basic Floppy Disk interface

Figure 24. Basic CRT Controfler interface

23130846

1

(7%

ww .

Figure 21. Keyboard and
Terminal Address Interface

FLINEdE F

[

i

P

H

ecimanr

it

23130848

Figure 22. Digltal to Anslog, Analog to Digital
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TR
[T ’_!
[ " ("- ]
L. y
rafo—— o fn, e
- . =
e, o, messes
Ay *
;u.: N *
", iy
kel ]
st [
-,
Rsnd MADINE P00
:,:- *, 380N mvy
;5| oFFLNe
-‘N oo
f L P
L
woat s § %8, MEraTeone
| se, VERY SHPSTRAON
il §
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8, — —el surnemncy sror
231008~

Figure 25. Machine Tool Controller interface

ABSOLUTE MAXIMUM RATINGS®
Amblent Temperaisrs UnderBias ...... 0'Clo 70°C
Storage Temperakue .......... -65'Cto +150°C
Voltage on Any Pin

with Respecilo Ground. ......... -05Vie + 7V
PowerDissipalion ..._._...........c.o.a.. 1 Watl

*Nobice: Stresses above those ksted under “Abso-
iste Maximum Ratings” may cause pecmanent dam-
age 1o the device. T¥s is a stress raling only and
functional operabionrt of the device af these or any
other conditions above those indicatled in e opera-
stmammm‘sm:m Ex-

D.C. CHARACTERISTICS T, = 0°C 10 70°C, Vo = + 5V 1 10%, GND = OV*

L N wmmummmamc

Symbol Parameter Min | Max | Unit Test Conditions

| v Input Low Voltage -05] o8 v
1 vm Input High Voltege 20 | Veo v

Vo (08) | 'Output Low Voltage [Dsta Bus) joas* | v | g =25ma

Voo IPER} | Output Low Voltage {Periphersl Port) toas*] v |l =17ma

Vo IDB) | Output High Voltage (Data Bus) 24 | ¥V | lou = —400 pA

Vou {PER) | Output High Voltage [Pacipheral Port) | 2.4 I v |ion= —200pa
M“‘ - Dasfington Drive Current j —t0] —40] mA | Aeyr = 7500 Vexy = 1.5V

c Power Supply Currsnt 120 | mA

| Input Load Gurrent 10 | wA | Vi = Vo loov

lorL Ouilput Floal Leakage £10 | uA | Vour = Vecto0.45v
»oTE:

23



S255A/8255A-5

CAPACITANCE 7, = 25°C, Vo = GND = OV

Symbol Parameter Min | Typ | Max | Unit . Test Conditions
Cyy Input Capacitance 10 pFE | 1o = 1Mttt ]
Cyg 170 Capacitance 20 pF Unmeesured ping returned fo GNDAY |

A.C. CHARACTERISTICS Ty - 0°C1o 76°C, Ve =

Bus Parameters

F SV £ 10%, GND = OV*

READ
Symbol Parameter S235A S2950-§ Unit
Mo | Max | on | Max
tan Address Stable before READ o ° ne
tan J.ddress Stable alter READ 0 0 n
ton READ Pulse Width | 200 200 ne
tap Data Vaiid from READIT) 250 200 | e
Toe Data Float after READ 10 150 | 10 100 ne
v Time between READs and/or WRITEs | 850 850 ne
WRITE
Symbol Parameter 93554 $255A-5 Unit
™™ Max in Max
[ Address Stable befors WRITE o 0 ne
wa Addross Stable after WRITE 20 20 ne
| tww WAITE Puise Width 400 300 ne
[ tow Data Vakid to WRITE (T.E) 100 100 e -
wp Data Valid after WRITE 30 0 ne
OTHER TIMINGS
Symbol Parameter $255A s ] Unit
Mia | Max ™ Max
o WR = 110 Outputi) 350 350 e
[ Peripheral Data belore RD o 0 ne
[ Poripheral Deta afier AD o o e
tax ACK Puise WIdth 300 200 ne
15 STB Puise Width 500 500 ne
e Por. Data befors T.E. of STB 0 0 e
[ Per. Data sher T.E. of STB 180 180 ™
[ ACK = 0 to Outputi) 200 300 e
o ACK = 1 to Output Fioal 20 250 20 250 n

24
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AC. CHARACTERISTICS (Continued)

Symbol Parameler 2554 4285A-5 Unit
Min Max Min Max
Wwoe WH = {10 08F = pil} 650 850 ns
Taoe ACK = 00 0BF = (1) so 350 ns
[ STB = 010 IBF = 111 300 300 ne
e RAD = 110 18F = 0iY) 200 300 ns
[ RD = D10 INTA ~ 01} 400 400 ns
ey STB = 110 INTR = (0 300 300 n
Wy ACK = 110INTR = 1) 350 aso ne
[ WR = D10 INTR = O(t. 3 850 850 ne

NOTES:
1. Vot Condilons: ©y = 150 pF.

1mummmuumusupmum-mmwmmmummm

3. INTR'T mey ocour as sarty ae WR | .

4. Sasmpled, not 100% teeled.
“For Estended Tamperalure EXPRESS. use MO255A slecirical paramalers.
AC. TESTING INPUT, OUTPUT WAVEFORM ALC. TESTING LOAD CIACINT
put’Ovipnt
e 20 e sd —— .
:> e ey <: T, 1egd mesr ] I ‘ v R
“ s "

1130850
mlﬂ'l"mdh-lﬂhlt*‘l'“lm
Jor & Logic "0". Tiving meamsements we made of 20V ler &
Logie “1~ and 8.0V Jos & Logit * 9. i
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WAVEFORMS

MODE 0 {BASIC INPUT)

o }( A
'o—!- — -—'I——-l:
_ —~ K
———— D — |

e se X

231308-52

om X

AL an

L.

XJL

DUTMUT

231308-53




i‘lel' 8255A/8255A-5

WAVEFORMS (Continued)

MODE 1 [STROBED INPUT)

m ) 4

wroaon _ _ _ - —
h 21130834
MODE 1 {STROBED OUTPUT)
- \

T Y

z

21308-58 |
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WAVEFORMS (Continued)

MODE 2 {B:DIRECTIONAL)

‘\l —

gy e}
m a
L _J } !
e ] R
e -—4 ' -4
7 = 7
- L
PATS IR0 ATA PRON
PRI AAL TO &P P 1S MR R,
NOTE:
mmmmmmmmMW‘m‘m‘uW.
PNTR = 1BF » KASK « ET8 « AD + OOF » WASK « ATR « Wy
WRITE TIMING READ TINING

L d

agp. C8 !I:_‘_——. — 4_ gy E¥ “ — Lh
- Y ‘ K ) {

- L 108 oot P OBAMCE VALND | alon meraAMCY

e
23130088
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ETERFACE TYPES VLN200IA THRU ULN200SA
cmcns BARUNGTON TRANSISTOR ARRATS
313087 SICEVOIR 1909 - Siv 308 SOCTuOEn so0n

AT

NIGH VOL TAGE HIGH CUNRENT DARLINGTON TRRANSISTOR ARRAYS
[T L]

. 200 m Rowd Colinctor Currant [Single Crorput) BUSL 5 LIV PUCH A0Y (TP vigwt )
» Vagh Veluge Dvtpun .. B8V o] fol fo) fa] fo] {51 [+ )
a Dugni Clang Disdes ] .
& gt Compotible with Various Types of Legic T } j L
& Mutwy Driver Applicstiorn | ! - _j
w b Snsurchangsshie with Spragus b ) f A
. m”‘us-u k_ \ ‘l\_” .1 r-
D 040304040
dmergtien
e ULMIUIA. ULNIORTA, LI NJOR3A, L
-—-m-m‘bﬁm-—-m“qmﬂmh—-mmﬁa
Toads. T muslng of & single. durtington sul i

nsmen-avihels Beng dates o
BB oot Ortputs ond agums may cuih b8 par dioied lnt Nghes aursent copabiliey. Appicstiors inchate roine
o Shwn hgmme diven. lamg drivers, dieley drivers ILED sl puv Seshirgel, tina drieers, snut logs Instiocs. For
L] rslany, sor e Srmgh $PSa00
oo UUISTA & 3 gorarsl surpons srvoy st oo e weed with BTL. TTL. FHOR CHMOK, v The DUNINOTA 3
iaftadly dmigred for was wth 1 30 2-volt PAOS dovionr srad sonh ingut Ras 5 o Sode aod roviotor e tavies 19
iy o gt orvent 18 3 20 Bowit. The ULNISOSA. o 8 2 PAEE sovion Bosn vusinesr 10 aneh dortington pois. This
Wous apurstion dicactty wah TTL or Soult CMOS. The ULMIUOLA hian a0 sppraprions saviey ingut seslonss te slion b
apertion ety from CHOE or P-3008 evnndy mapy voliages of §40 15 4350 50 71:irvd epeet cvevens b habog:
Wt of v AL AIEEIA whis S romuirad voltags by om Thae that rpsirad Dy i VUMBSBEA,. The 1AL NISOEA Rt &
I“*mmu-mt—dh—“mﬂmmu—\hmﬁdu

Taniing ol S diriving agaren @ not 5 soamen.
whusngting ook doriington poir}

woyrs |
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m.ﬁ-mg
A Ny - 1880

-
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FBR321 SERIES
2x C/O 3A-24vDC; 3A-100VAC

ENGINEERING DATA
B r

Specilcatans

Cantect Arrengoment
Cantact Ratsng

trenaat Contect Memstance
Contacy Materrat

Nated Cal Voltage

Cod Power Drampetn
Cod Tempesasurs M

| insalanor: Remstence
Dssiecioe Withstpndvong Voltege

Operave Tune

] Reteeme Teme

Life € npectancy. Mechancel

oroT

JA ot 24V OC, resstnn

A ae MO0V AC_ remsinvs
100mil man su 8V OC_ O 5SA
Gold sveriay whver

$.8.9 12,20V OC
O BN approx ol reted voitege
45°C approx ot rated vottage

SO0V AC for | mevate

20me mon ot rated n;I-.

MOOMATE i ot SO0V DC [rwetinl]

‘Elocwrcalt 100 = 10" ops. e ot 1oted Soad
Veawen | wwsse
i Dusl empltude 1 Smmi
| Shock 06 {1 1med
‘T-w-l-.- -30°C w0 *SO°C
S T pe——
. Rated | | Coil Resistance | Pick.up
Contact L
‘ Voltage | inf2 t15% Voltage Type No.
Arrangement | ..y bc at 20°C at 20°C ¥e
DPDT ‘2 230 less than | )
80% of FBR321DO1
rated
voltage
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PC-36 8255
1/0 card

Multiple address
version

In 1988, a new version of the PC-36 was Introduced, which
superseded the previous version. There are two baslc differences
between the new and the old versions:

The card has a new addressing system with 256 possible address
locations, selected by DIP switch.

The PC-36 now occupies 8 byte locations rather than four. The
four actual registers are dupficated in this space. For example,
if the base address is selected as 778H, then the four registers
appear at locations 778-77B as well as locatlons 77C-77F, and may

be accessed at either location.

In all other respects the new PC-36 is identical to the clder
version. The two addresses available on the old PC-36 can be
duplicated on the new:

77C (factory default for old and new cards): SW4 on, all other
switches off.

7FC: all switches off.

The switch settings for all addresses follow.
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Swiich Seltings. The foowing lable shows which swilches musl be ON for each address.

OH
8H
10H

H8H

130H
138H

148H
150H
158H
160H
188H
170H
178H
180H

SW1, SW2, SW3. SW4, SW5, SWS,
SWi. SwB

SW1, SW2. SW3. SW4, SW5, SWE.
Sw7

SW1, SW2, SW3. SW4, SW5, SWe6,
Sws

SW1, SW2, SW3, SW4, SW5, SW6
SWi, SW2, SW3, SW4, SW5, SwW7,
Swa

SW1, SW2, SW3. SW4, SW5, Sw7
SW1, SW2, SW3. SW4, SW5, SW8
SW1, SW2, SW3, SW4, SW5

SW1, SW2. SW3, SW4, SW6, SW7,
Sws

SW1, SW2, SW3, S5W4, SW6, SWY
SW1, SW2, SW3, SW4, SW6, Sw8
SW1, SW2, SW3, SW4, SW6

SW1, SW2, SW3, SW4, SW7. Swa
SW1, SW2, SW3I, SW4, Swy

SW1, SW2, SW3, SW4, SwW8

SW1, SW2, SW3, Swi

SW1, SW2, SW3, SW5, SW6, SW7
Sws

SW1, SW2, SW3, SW5, SW6, SW7
SW1, SW2, SW3, SW5, SW6, Swa
SW1, SW2, SW3, SW5, 5W6

5W1, SW2, SW3, SW5, SW7, Sws
SW1, SW2, SW3. SWS5, SW7

SW1, SW2, SW3, SW5, Swa

SW1, SW2, SW3, SW5

SW1, SW2, SW3, SW6, SWT7, Sws
SW1, SW2, SW3, 5W6, SW7

SW1, SW2, SW3, SW6, Sw8

SW1, SW2, SW3, SW6

SW1, SW2, SW3, SW7, Sws

SW1, SW2, SwW3, Sw7

SW1, SW2, SW3, SwWs

SWi, Sw2, swa

SW1, SW2, SW4, SW5, SW6, SW7
Sws

SW1, SW2, SW4, SW5, SW6, SW7
SW1, SW2, SW4, SW5, SW6, Swa
SW1. SW2, SW4, SW5, SW6

SW1, SW2, SW4, SW5, SW7 SW8
SW1, SW2, SW4, SWS, SW7

SW1, SW2, SW4, SW5, SWa

SW1, SW2, SW4, SW5

SW1, SW2, SW4, SW6, SW7, Sws
SW1, SW2, SW4, SW6, SW7

SW1, SW2, SW4, SW86, Sws

SW1, SW2, SW4, SW6

SW1, SW2, SW4, SWT Swa

SW1, SW2, SW4, SW7

SW1, SW2, SWd, swa

SW1, SW2, sw4

SW1, SW2, SW5, SW6, SW7, SW8
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186H

190H

198H

1AOH
1ABH
1BoH
188H
1CoH
1C8H
1DOH
1D8H
1EOH
1EBH
1FOH
1F8H
200H

208H
210H
218H
2204
228H
230H
238H
240H
248H
250H
258H
260H
268H
270H
2768H
280H
288H
290H
298H
2A0H
2ABH
2B0H
2B8H
2C0H
2CBH
2D0H
2D8H
2E0H
2EBH
2FOH
2FBH
004

310H
318H
320H
328H

SW1, SW2, SW5, SW6, SW7

SWT, SW2, SW5, SW6, sws

SW1, SW2, SW5, SW6

SWi, SW2, SW5, SWz Sws

SW1, SW2, SW5, SW7

SW1, SW2, Sw5, sws

SW1, SW2, Sws

SW1, SW2, SW6. SW7, SW8

SW1, SW2, SW6. SW7

SW1, SW2, Swe, Swa

SW1, SW2, SWé6

SW1, SW2, SW7 Sws

SW1, SW2, SW7

SW1, SW2, sws

SW1, Sw2 .
SW1, SW3, SW4, SW5, SW6, SW7
Swsa :

SWt, SW3, SW4, SW5, SWE, SW7
SW1, SW3, SW4, SW5, SW6, Swa
SW1, SW3, SW4, SW5, SW6
SW1, SW3J, SW4, SW5, SW7 Swa
SW1, SW3, SW4, SW5, SW7
SW1t, SW3, SW4, SW5, Swa
SW1, SW3, SW4, SW5

SW1, SW3, SW4, SW6, SW7. SW8
SWt, SW3, SW4, SW6, SW7
SW1, SW3, SW4, SW6, SW8
SW1, SW3, SW4, SW6

SW1, SW3, SW4, SW7 Swe
SW1, SW3, SwW4, sw7

SW1, SW3, SW4, sSws

SwW1, SW3, Sw4

SW1, SW3, SW5, SW6, SWZ, SW8
SW1, SW3, SW5, SWE, SW7
SW1, SW3, SW5, SW6, Swg
SW1, SW3, SW5, SWe

SW1, SW3, SW5, SW7, Swa
SW1, SW3, SW5, SW7

SWt, SW3, SWS5, Sws

SWi, SW3, Sws

SWt, SWJ, SW6, SWZ Swa

SW1, SW3, , SW6, sw7

SW1, SW3, SW6, sws

SW1, SW3, SW6

SW1, SW3, SW7 Swes

SWI1, SW3. Sw7

SW1, Sw3. Swe

SW1, SW3

SW1, SW4, SW5, SW6, SW7 SW8
SW1, SW4, SWS5, SW6E, SW7T
SW1, SW4, SW5, SW6, SW8
SW1, SW4, SW5, SW6

SW1, SW4, SW5, SW7 Swe
SW1, SW4, SWS5, SW7

SW1, SW4, SW5, SWB

SW1, SW4, SW5




348H
350H
358H

370H
378H

388H
390H
398H
3A0H
3ABH
3B0H
3BsH
3CoH
3JcsH
JDOH
3D8H
3EOH
3E8H
IFoH
JFeH
400H

408H
410H
418H
4204
428H
430H
438H
440H
4484
450H
458H
450H
468H
470H
478H
480H
488H
490H
498H
4A0H
4ABH
4BOH
4B8H
ACOH
4CBH
4D0H
4DBH
4E0H
4E6H
4FOH
500H
508H

5W1, SW4, SWe. SW7 Swe
SW1. SW4, SWe, SwW7

SW1, SW4, SW6, SW8

SW1, SW4, SWE

SW1, Sw4, SW7. Swe

SW1, Sw4, Sw7

SW1, Sw4, swa

Sw1, Sw4

SW1, SW5, SW6, SWJ, SW8
SWi1, SW5, SW6, SW7

SWi, SW5, SWE, SW8

SW1, SW5, SW6

SW1, SW5, SW7 Sw8

SW1, SWS, SW7

SW1, SW5, Swa

SwW1, SW5

SW1, SW6, SW7, SW8

SWI. SW6, SW7

SW1, SW6. Swe

SW1, SW6

SWi1, SW7, Swa

SWi1, Sw7

Swi, Swa

Swi

SW2. SW3. SWJ4, SWS5, SW6, SW7
Swa

SW2, SWJ, SW4, SW5, SW6, SW7
SW2, SWJ, SW4, SWS, SW8, SwWa
SW2, SW3, SW4, SW5, Sws
SW2, SW3, SW4, SWS5, SW7 Sw8
SW2, SW3, SW4, SWS5, SW7
SW2, SW3, SW4, SW5, Swa
SW2. SW3, SW4, SW5

SW2, SW3, SW4, SW86, SW7 SW8
SW2, SW3, SW4, SWe, SW7
SW2, SW3, SW4, Swe, Swa
SwW2, SW3, SW4, Swe

SW2, SW3, SW4, SW7 Swe
SW2, SW3, SW4, SW7

SW2. SW3, Sw4, swa

SW2, Swa, SWd

SW2, SW3, SW5, SW6, SWZ SW8
SW2, SW3, SW5, SW6, SW7
SW2, SW3, SW5, SWe, Swa
SW2, SW3. SW5, SW6

SW2, SW3, SWS, SW7 swa

SW2, SW3J, SWS, SW7

SW2, Sw3, SW5, Swe

SW2, SW3, SWSs

SW2, SW2. 5WS, SW7 Swe
SW2, SW3. SW6, SW7

SW2, SW3, SW6, swa

SW2 Sw3, Swé6

SW2, SW3, SW7, Sws

SwW2, SW3J, SWr

Sw2, SW3, SwW8

SW2, SW4, SW5, SW6, SWZ Sws
SW2. SW4, SW5, SW8, SW7
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590H
598H
SA0H
SABH

588H

5C8H
5DOH
506H
SEOH
SEBH
5FOH
S5FeH
600H

G10H
518H
6204
628H

638H
6404
648H
650H
658H
660H
668H
670H
678H

690H
698H
6A0H
6A8H
680H

6COH
6C8H
6D0H
5D8H

SW2, SW4, SWS, SWe, SWs
SW2, S5W4, SWS5, SWe
SW2, SW4, SW5, SWZ Swa
SW2, SW4, SW5, SWT
SW2, SW4, SW5, Swe
SW2, SW4, SW5

SW2, SW4, SW6, SW7 Swe
SW2, SW4, SWS, SW7
SW2, SW4, SWe, Swa
SWz2, SW4, Swe

SW2, SW4, SW7 Sws
SW2, SWY, SW7

SW2, SW4, SW8

SW2, SW4

SW2, SW5, SWB, SW7. SW8
SW2, SWS5, SW8, SW7
5W2, SW5, SWB, Swa
SW2, SWS5, SW6

SW2, SW5, SW7 Swa

SW2, SW5, SW7

Sw2, SW5, Swa

SwW2, SW5

SwW2, SW8, SW7 Sws
SW2, Swd, SW7

SW2, SW6, Sws

SW2, SWé

SW2, SW7 SW8

Sw2, Sw7

Sw2, swa

sw2

SW3, SW4, SW5, SWe, SW7 Swa
SW3, SW4, SWS, SW6, SW7
SW3, SW4, SW5, SW6, SWa
SW3, SW4, SW5, SW6
SW3, SW4, SW5, SWT Sws
SW3, SW4, SW5, SWT
SW3., SW4, SW5, SwWe
SW3. SW4, SW5

SWJ, SW4, SWE, SWT Sws8
SW3, SW4, SW5, SW7
SW3, SW4, SW8, sSws
SW3. SW4, SW6

SW3, Sw4, SW7 Swe

SW3. SwW4, SW7

SW3, SW4, SWa

SWJ, Sw4

SW3, SW5. SWE, SWZ SwW8
SW3. SW5, SW6, SW7
SW3, SW5, SWE. Swe
SW3, SWS5, SWE

SW3, SW5, SW7 Swa

SW3, SW5, SW7

SW3, SW5, Sw8

SW3, SW5

SW3, SW6, SWT. Swe

SW3, SW6, SW7

SW3, SW6, SW8

SW3, SW6



6E0H SW3, SW7, SW8

6E8H SW3, SW7

6FOH  SW3, SW8

6FBH  SW3

700H SW4, SW5, SW6, SW7, SW8

708H SW4, SW5, SW5, SW7

710H SW4, SW5, SW6, SW8

71I8H  SW4, SW5, SW6

720H SW4, SW5, SW7, SW8

728H  SWA, SW5, SW7

730H SW4, SWS5, SW8

738H SW4, SW5

740H SW4, SWE. SW7, SWB
. 748H  SWA, SW6, SW7

750H  SW4, SW6, SW8

758H SW4, SW6

760H  SwW4, SW7 SW8

768H SW4, SW7

770H SW4, SW8

776H SW4

780H SWS, SW6, SWZ SWB

788H SWS, SW6, SW7

790H SWS5, SW6, SWa8

796H  SWS, SW6

7AOH SWS5, SWZ Sw8

FABH SW5, SW7

7B0H SWS. SW8

7B8H SW5

7COH SW6, SW7. Swe

7CBH SW6, SW7

7DOH  SW6, SW8

7D8H SW6

7EOH SWZ SW8

TESH SW7

7FOH  Swa

FFEH  None
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