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CHAPTER 1 INTRODUCTION

The 8255 I/O0 card is a programmable
peripheral interface for PC/XT. PC/AT, 80386,
80486 or compatible. The interface card
contains 8253 chip and 8255 chips, the 8253
chip provides programmable interval
timer/counter functions and the 8255 chips
provide programmable input/output functions.

The features of the 8255 1/O Card are:

Programmable I/0 control functions.

Up to 48 I/0 lines.

Maximum of 2MHZ count rate.

Three independent 16 bits counter.
Support several operating modes which
are programmable.

Sixteen LED indicate when I/O is
operating.

* Port address selectable.

* ok % % %

*

Package contents:

* 8255/8253 I/0 card.

* 8255/8253 user’s manual.

* 8255/8253 terminator board (option).
* Two expansion flat cables (option).



CHAPTER 2 HARDWARE CONFIGURATION

2.1 Configuration for DIP Switch

Before you use the 8255 I/O card, you
must ensure that the I/0 address and the
clock are set correctly. Observe the figure
belows the proper settings for the 8255 I/O
card are described in the following: ‘
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1. /O address

JP2: Short (default)
JP2

Select &H300 - &H30F as I/0 port
address. The I/0 address correspond to three
8 bits ports and three counters are:

&H300: Port 1A input/output buffer.

&H301: Port 1B input/output buffer.

&H302: Port 1C input/output buffer.

&H303: Port 1 control register.

&H304: Port 22 input/output buffer.

&H305: Port 2B input/output buffer.

&H306: Port 2C input/output buffer.

&H307: Port 2 control register.

&H308: Counter 0 input/output buffer.

&H309: Counter 1 input/output buffer.

&H30A: Counter 2 input/output buffer.

&H30B: Counter control register.




I/0 Address

JP2: Open
JP2 > o
Select &H360 - &H36F as I/0 port

address. The I/O address correspond to three

8 bits ports and three counters are:
&H360: Port 1A input/output buffer.
&H361: Port 1B input/output buffer.
&H362: Port 1C input/output buffer.
&H363: Port 1 control register.
&H364: Port 2A input/output buffer.
&H365: Port 2B input/output buffer.
&H366: Port 2C input/output buffer.
&H367: Port 2 control register.
&H368: Counter 0 input/output buffer.
&H369: Counter 1 input/output buffer.
&H36A: Counter 2 input/output buffer.

&H36B: Counter control register.



2. Clock Selection

JP1

. -

1 2 3
JP1-1 = Short (default) :

Select internal clock to
JP1-2 = Short (default) :

Select internal clock to
JP1-3 = Short (default) :

Select internal clock to
JP1-1 = Open :

Select external clock to

JPl-2 = Open :

JP1-3 = Open :

Select external clock to

counter

counter

counter

counter

counter

counter



2.2 Hardware Installation

Your 8255 I/O card is designed to be
inserted in any available slot in your . PC/XT
or compatibles. In order to gain access to
the expansion slots and the program switches
on the mainboard, follow the steps listed

below:

Set the 8255 I/0 card switch.

Turn off all power of your computer
and all peripheral devices before
installing your 8255 I/O card.

Remove the cover of the computer.
Insert vyour preconfigured card into
any available slot. Make sure your I/0
card is firmly seated in the chosen
slot.

Replace the cover of the computer.

You are now ready to use your 8255 I/0
card for several applications.



2.3 Pin Assignment

PIN

Port 1

1 GND PIN
3 GND
5 PAl
7 CLKO
9 GATEO
11 ouT2
13 CLK1
15 OUT1
17 PAS
19 PA7
21 PC6
23 PC4
25 PC1
27 PB7
29 PB6
31 PB5
33 PB4
35 PB3
37 +5V
39 +12V

————————— ——— -

2 GND
4 PA3
6 PA2
8 PAO
10 OouToO
12 CLK2
14 GATE2
16 GATE1l
18 PA4
20 PA6
22 PC7
24 PC5
26 PCO
28 PC2
30 PC3
32 PBO
34 PB1
36 PB2
38 -5V
40 =12V




Pin Assignment

Port 2
PIN 1 GND PIN 2 GND
3 GND 4 GND
5 GND 6 GND
7 GND 8 GND
9 GND 10 GND
11 GND 12 GND
13 PAO 14 PAl
15 PA2 16 PA3
17 PA4 18 PAS
19 PA6 20 PA7
21 PC7 22 PCe6
23 PCS 24 PC4
25 PCO 26 PC1l
27 PC2 28 PB7
29 PC3 30 PB6
31 PBO 32 PB5
33 PB1 34 PB4
35 PB2 36 PB3
37 +5V 38 -5V
39 +12V 40 =12V



CHAPTER 3 DIAGNOSTIC

1. BASIC Version

100 REM 8255 /O CARD TESTING PROGRAM

110 SCREEN 0,0,0: WIDTH 80,25: KEY OFF: CLS

120 LOCATE 10,10: PRINT “8255 /O CARD TESTING"
130 LOCATE 12.10: PRINT “TWO 8255 PORT A,B,C OUTPUT SQUARE WAVE"
140 LOCATE 14,10: PRINT *8253 COUNTER 0 DIVIDE BY 2"
150 LOCATE 16,10: PRINT “COUNTER 1 DIVIDE BY 50"
160 LOCATE 18,10: PRINT “COUNTER 2 DIVIDE BY 100"
250 REM 8253 TESTING

255 PORT = &H300

260 OUT PORT+11,&H36

270 OUT PORT+11,&H76

280 OUT PORT+11,&HB6

200 OUT PORT+8,&H2: OUT PORT+8,8H0

300 OUT PORT+9,8H32: OUT PORT+9,&H0

310 OUT PORT+10,&H64: OUT PORT+10,&H0

320 PORT=&H300

330 OUT PORT+3,&H80

340 A=0: GOSUB 500

345 FOR K = 0 TO 1000: NEXT K

350 A=&HFF: GOSUB 500

360 PORT=PORT+4

370 OUT PORT+3,&H80

380 A=0: GOSUB 500

385 FOR K=0 TO 1000: NEXT K

390 A=&HFF: GOSUB 500

400 GOTO 320

500 FOR =0 TO 2

510 OUT PORT+,A

520 NEXT |

530 RETURN

10




2. PASCAL Version

program diagnostic( input, output );
uses
Crt;

var
a, i, test : integer;

procedure subtest;
begin
fori:=0to2do
portftest+i] := a;
end;

begin
{8255 1/0 Card Testing Program )
clrscr;
gotoxy(10,10);
writeln(‘8255 I/O CARD TESTING);
gotoxy(10,12);
writeln('TWO 8255 PORT A, B, C OUTPUT SQUARE
gotoxy(10,14);
writeIn("8253 COUNTER 0 DIVIDE BY 2%y,
gotoxy(10,16);
writein(‘8253 COUNTER 1 DIVIDE BY 50');
gotoxy(10,18);
writeln('8253 COUNTER 2 DIVIDE BY 100%);

{8253 Testing }

test := $300;

porttest+11] := $386;

port[test+11] := $76;

port[test+11] := $B6;

portjtest+8] := $02; portltest+8] := $0;
portftest+9] := $32; portftest+9] := $0;
porttest+10] := $64; port[test+10] := $0;

repeat
test := $300;
pori[test+3] := $80;
a:=0; subtest;
for i:=0 to 1000 do;
a:= §ff; subtest;
test := test + 4,
portitest+3] := $80;
a:=0; subtest;
fori:= 0 to 1000 do;
a:=$ff,  subtest,

until keypressed;

end.

11



3. C version

#include <stdio.h>
#include <conio.h>

int test,i,a;

void subtest()

{

main(}{

for(i=0;i<=2;i++) outportb(test+i,a);

cirscr(),

gotoxy(10,10);

puts(*8255 /O CARD TESTING"),
gotoxy(10,12);

puts(“TWO 8255 PORT A,B,C OUTPUT SQUARE WAVE"),
gotoxy(10,14),

puts(“8253 COUNTER 0 DIVIDE BY 27);
gotoxy(10,16);

puts(“8253 COUNTER 1 DIVIDE BY 507);
gotoxy(10,18);

puts(*82563 COUNTER 222 DIVIDE BY 1007);

test = 0x300;
outportb(test+11,0x38);
outportb(test+11,0x76);
outportb(test+11,0xb6);
outportb(testt+8,0x02),
outportb(test+8,0x00);
autportb(test+8,0x32);
outportb(test+8,0x00);
outportb(test+10,0x64);
outportb(test+10,0x00);

dof
test = 0x300;
outportb(test+3,0x80),
a=0;
subtest(),
for(i=0;i<=1000;i++);
a = Oxff,
subtest();
Ywhile(lkbhit(}),

12




APPENDIX A TERMINATOR BOARD

The 8255 terminator board prov1des
expansion signal connection for convenience
purpose. When power control on the normal
condition, the LED will llght The 1ayout of
8255 terminator board 1is shown in the
follows.

13
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The signal assignment is shown in the
- follows.

1. TB1
PORT 1 PAO
PORT 1 PAl
PORT 1 PA2
PORT 1 PA3
PORT 1 PA4
PORT 1 PAS
PORT 1 PA6
PORT 1 PA7
PORT 1 PBO
PORT 1 PB1
PORT 1 PB2
- PORT 1 PB3
PORT 1 PB4
PORT 1 PB5
PORT 1 PB6
PORT 1 PB7

15



2. TB2

PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT

MNNNNNNNRRPRRERPRPRE

PCO
PC1
PC2
PC3
PC4
PC5
PCé6
PC7
PAO
PAl
PA2
PA3
PA4
PA5S
PA6
PA7
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3. TB3

PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT

NNDNMNNNDNDNNDNNDNDNDNDNDNDDONDNDNDN

PBO
PBl1
PB2
PB3
PB4
PB5
PB6
PB7
PCO
PC1
PC2
PC3
PC4
PC5
PCé6
PC7

17




4, TB4

CLKO
GATEO
OouUTO
CLK1
GATEl
ouT1l
CLK2
GATE2
OUT2
GND1
GND2
+5V
-5V
GND1
GND1
GND2

18



APPENDIX B

DATA SHEET

The 8253 and 8255 data sheet are list in

the following:

FUNCTIONAL DESCRIPTION
General

The 8253 Is a programmsbie Interval timér/countar
specliicelly designsd for use with the Intel™ Micro-
compuler systems. lts ‘funcilion Is ihst ol a general
purpose, muiti-timing element tha! can be treated as an
array of 1/0 ports In the sysiem sofiware,

The 8253 solves one of tha most ccmmon problemsinany
microcomputer syslem, the generalion of accurate lime
delays under software control Instead of selttng up iming
toops insystems software, lha programmer configures the
8253 to matlch his requlrements, initlalizes one of lhe
counlers of the 8253 with the desired quantily, then upor
command the 8253 will count-out the delay and inteirupt
the CPU when it has complelad i1s tasks 1l |s easy to see
that the soltware overhead Is minimal and that mulliple
delays can gasily be maintained by assignmeonl of priotily
levels.
Other countar/times funclions lhat are non-delay 1n
nalure but alsa common 10 mast microcompulers can be
implemenied with the 8253

* Programmable Rate Generalor

* Event Counter

* Binary Rate Mulliplier

e Real Time Clock

* Digital One-Shol

» Complex Motor Controllar

Daia Bus Buller
This 3-state, bi-directional, 8-bit buileris used toInteriace
the 8253 to the system data bus. Data Is transmilted or
received by the buiter upon execution of INput or OUTpul
CPU instructions. The Dats Bus Buller has three basic
functions.

1. Programming the MODES nf the 8253

2 Loading the count regisiers,

3 Reading the count values
Read/Wrlte Logic
The Read/Write Loglc accepls inputs from the sysiem bua
&nd In turn generatas control signals lor overall device
operstion. it I8 enabled or disabied by CS so that no
operation can accur to change the function unless the
dsvice has been selecied by Ihe system logic.

fiD (Read)
A “low” on this Inpul inlorms the 8251 that the CPU Is
inputling data in |he lorm of a counters value

WR (Wrlte)

A "low” on this inpul Informs the 8253 that the CPU Is
outpulting data In he form of mode Information or loading
countears.

19

AD, A1

These Inputs are normaily connecled to the sddress wus,
Thelr function |s 1o select one of Ihe threa counters lo be
operated on and lo address the conlirol word register for
mode selecilon.

€5 (Chip Selecy

A “low" on this Inpul enables the 8253. Mo reading or
writing wlll occur unless the device 1s selecied The CS
Input has no etfect upon the acluzl operahnn of the
counters
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Figure 3. Block Disgram Showing Data Bus Bulfer and
Read/Write Loglc Funejions

Cs [ AD | WR | Ay | Ag

] 1 0 9 o Load Counter No. 0

0 1 0 0 1 Load Counter No. 1

a 1 0 1 a Load Counter No. 2

0 1 4 1 1 Write Made Word

0 0 1 0 0 Read Counter No. 0

0 0 1 0 1 Read Counter No. 1

0 0 1 1 0 Read Counter No. 2

0 o | 1 1 1 No-Operation J-State
1 X X X X Disable 3-State

a 1 1 X X No-Operation 3 State




8255A/8255A-5

Control Word Reglater

The Controt Ward Register isselecled when AO. Al are 11
It then accepts informalion from the data bus buller and
stores 1 1n 3 register The information siored in this
register controfs the operatonal MOOE of each counter,
selection of binary ot BCD counling and.the loading ol
each count regisler

The Canirol Word Register can only be writlen into, no
read operation ol 1ts contents 13 avaitatle

C ter #0, C tor #1, C tor- #2

These three tunctional blocks areidentical in operation 3o
only a singte Counter wiit be described €ach Counter
consisis of 3 single. 16-bit, pre-setiadble DOWN couniter
The counter can operate in erther binaty ar BCD and its
input, gate and output are conlhigured by the selection ot
MODES slored in the Contiol Word Regrsier.

The counters are fully independent and esch can have
separala Mode conligurahon and counhng operation.
binary or BCD. Aiso. there are speciat teatures in the
contiol word that handte the loading ot (he count value so
that soltware overnead can be mumimized for these
lunctions

The reading of the conlents of each counier is available lo
the programmer with simple READ operations for eavant
counting applicalions and special commands and logic
are included in the 8253 so that the contents of each
counter can be read “on the lly” without having to Inhibil
the clock inpul.

8253 SYSTEM INTERFACE

The 8253 is a component of the Inlel™ Microcomputer
Systems and Interfaces in the sames manner as ali cther
peripherals ol the family. It ls treated by the syslems
sofiware a3 an array of peripheral /O poris; three are
counters and the lourth Is a contsol register for MODE
programming

Basically. the select Inputs AQ, At connect lo the AD. At
address bus signals of the CPU. The CS can ba dernived
dwectly lrom the address bus using a linear select meihod
Or il can be connecled to the output o a decoder. suchas
an latel* 8205 lor larger systems.
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Figure 4. Block Disgram Showing Conlrol Word
Regisier and Counter Functions
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OPERATIONAL DESCRIPTION

General

The compiete funcliondi delinition . of lhe 8253 is
programmed by the systems soltware. A set ol conlrol
words musl be senl ou!l- by the CPU to lnilialize each
counter of the 8253 wiih Ihe deslred MQODE and quantity
Informallon. Prior to Initlalization, the MODE, count, and
output of all counters Is undelined. These contro! words
progsam the MODE, Loading sequence and salection of
blnary or BCO counting

Once programmed, the 825313 ready lo perlorm whatever
timing tasks il is assigned 10 accamplish.

The actual counting operalion of each counler Is
complelely independen! and addilional logic is provided
on-chip 90 thal the usual problems associated wilh
elficrert moniloring and management of external,
asynchronous evunts or rates 10 the miciocompuler
system have been eliminaled.

Programming (he 8253

Allofthe MUDES lor each counter are programmed by the
sysiems sollware by simple 1/Q operalions

Each counler of Ihe 8253 15 individually prograinmed by
writing a conliol word into the Conlrol Word Register
{AD, A1 = 11)

Conlrol Word Formal

Dy  Dg Dg D¢ Dy D; Dy Dy
[ ser [sco [ aur [Rio Jmz]mi [wo | BCo |

Detinitlon ot Controf
SC — Select QOunlc;'

sC1 SCo
[} 0 Sefecy, Counter 0
0 1 Select Counter 1
1 0 Select Counter 2
1 1+ Illegal

AL — Read/Load:

RLY ALD
Y 0 Counter Latching operation [see
READ/WRITE Procedure Sectiand
] 0 Read/Load most significant hyte only
0 1 Aead/Load least significant byte only.
1 1 Read/Loadl least significant byte first,
then most signilicant byte.

M — MODE:

M2 Mt ™Mo
Q 1] 0 Mode 0
0 [1] 1 | Modet
X 1 0 | Mode 2
X | 1| 1] Moge3
t 1] 0 | Modr 4
1 [ 1 | Mode 6
BCOD:
4] Binary Counter 16-bils
1 Binary Coded Decimal {BCD) Counter
{4 Decades)

Counitor Loading

The count register Is nol loaded unth the count valye Is
wiltten (one or lwo byles, depending on the mode
selected by Lhe AL bits), followed by a rising edge and a
falling edge of the clock. Any read ol the counter prior to
thet falling clock edge may yleld Invalld data.

MODE Delinition

MODE 0: Interrupt on Terminsl Count. The oulput wilt
be Initlally low aller the mode sel operalion. After the
count |s loaded Into the salacted count 1epister, lhe out-
pul will ramaln fow and the counler will count. When ter-
minal count Is reacﬁsd the output will go high and re.
main high until 1he selpclsd rount reglster |y reloaded
with |he mode or a new count Is loaded. The counler
conltlnues to decremant after lerminal coun! has been
reached.,

Rewrlling a counter register during counting rasulls In
the foliowinp:

(1) Wilte 1st byte slops the current counling.
(2) Wrile 2nd byle slarts the new count.

MODE 1: Programmabla One.Shot. The outpu! will go
low on the.counl loilowing Lhe rising edge ol the gale in.
pul..

The oulpul will go high on the lerminat count. It a new
count value i3 loaded whils the outpul Is low it wlil not
aftact the duralion ol the one-shot pulse until ths suc-
ceeding lrigger. The currenl count can be read at any
time withoul allecling the one-shot pulse.

Tha' one-shat Is relriggerable, hence the oulpul Il re.

malin low lor the {ull count alter any rising edr s of the
gate Inpul.

21



8255A/8255A-5

MODE 2: Rale Generator. Divide by N counter. The out
pul will be low for one period of the Inpul clock. The
period from one oulput pulse to the nex! equals the
number of input counts In the count register. I the
count reglater Is reloaded between outpul pulses the
prasent period will not be aliacted, but the subsequent
pariod wlil rellect Lhe new value.

The gate Input, when iow, will force the output high.
whan the gals Input goes high, the counter will start
from the irltial count. Yhus, the gale Input can be used
1o synchronize the counter.

When this mode s sal,vtho output will remaln high until
alter thia counl reglster Is loaded. The oulpul then can
also be synchronlzed by software.

MODE 3: Square Wave Rate Generator.Similar to MODE
2 excapt that the output wlill remain high until ona hall
tha counl has been compiated (lor even numbers) and
go low for the olher halfl of the counl. This Is accom-
plished by decrementing the countar by lwo on the lall-
ing edgo of each clock pulse, When the counter reaches
terminal count, the state of the oulpul Is changed and
the counter Is reloaded with the lull coun{ and the whole
process Is repeated.

i1 the count Is odd and the ouiput is high, the Jirs! clock
pulse (aller the count |3 foaded) decrements the count
by 1. Subsequent clock pulaes decrement ths clock by
2. After timeout, the outpul goes low and the full count
Is reloaded. The flrst clock pulse {following the reload)
decrements the counter by 3. Subsequent clock pulses
decrement the count by 2 untll imaout. Then the whole
process is repealed. In Lhis way, i the counl Is odd, the
outpul wlil be high for (N+ 1)2 counts and low. for
(N — 1¥2 counls. .

MODE 4: Software Triggered Sirobe. Alter the mode Is
sot, the oulpul will be high. Whan the count is toaded.
the counter will bagin counting. On terminal counl, the

22

output will go low |ur one input clock period, then will
go high again..

It the count ragtster Is reloaded during counting, the new
count will ba loaded on the next CLK puise. The count wit!
be Inhibitad white the GATE Inpul Is low.

MODE &: Hardware Triggersd Strobs. The counter wiil
start counting aller the rising edge of the trigger Inpul
and wlill go low lor ane clock period when the ferminal
count Is reached. The counter is relriggerable. The oul-
put willt not go low until the full count aller the rising
edge ol any trigger.

Signal Low
Sialus | Or Going
Modes Low Rising High
[ Disatles - Enaties
counting counling
! 1 initietes —
counting
2) Resels putow!
sttar neal clock
1 3
2 | Disavles 1) Relosds
counting Enabtes
2) Sets output counter counting
2) inltiales
immedistely couniin,
Mgn unling
3 1) Disavies
counling Initietes Ensbins
2) Seis oulput countng cownting
- Immedialely
hign
4 Disables - Enasbies
counting counting
L] Initistas -
counting

Figura 5. Gate Pin Operations Summary




B255A/8255A-5

8253 READ/WRITE PROCEDURE
Writs Operations

The systems soltware must pragram each caurter of Ihe
8253 wilhi the mode and guantity desired The program-
mer must wite oul to the 8253 a MODE control word end
the programmed number of count register by les {1 or 2}
prior to actually using the selecled counter

The acluvat orcer ol the programining 1s quite lexible
Wniling out ol the MODE conlral word can be in any
sequence of counler seiechion, e g, ccunler ¥V does rnl
have lo be hest or counter #21ast Each canunter's MODE
conlral word register has a separate acdress so thal its
loadirg 1s comgletely sequence independent {SCO, SC1)

Tne loading of the Count Register wslh (he aclual count
«alue, however. mus! be done in exactly Ihe seq.ence
programmed in the MODE ccnirol weid {HLO. AL} Trus
loading ol the counter’'s count regrster s shill sequence
irdepe~dent hke the MCDE control ward loading, bul
when a selecied count register is 10 be 15adéd it must be
loaded with the number ol bylas prugram.ned in the
MODE contro! word {RLO. RL 1) The one or iwr bytes la
be loaded in the counl register do rot have 10 (ollow the
associaled MODE controtwera They canteprogrammad
at any time lutlowing the MOCE conlrai word loading as
long as 1he corsect number of byles is leaded in 2rder

All courlers are down counters. Thus, tha value loaded
inlo the count regisler wiil actually te decrnmerled.
Loading all zcroes «ntc a count regsster will resull in the
maximym courl (2% lor Binary o 10*fur BCC) 1n MODE 0
the naw count will rat restart untl the tead has been
compieted 1 will accepl one of two byies depending on
how {he MODE cortrel words [RLO, AL 1) are grogram-
med. I fien proceed with the restarl operation

MQDE Contral Word

Counter n
LS8 Count Register byte
Counter n
‘Msa Cuunt Register byte
Counter n

Nots: Forawi shown is e umple axample al tosding the 8253 and
doas not imply that 1t is 1ha only format (hal can ba used.

Figure 8. Programming Formal
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Al AO
MODE Contrel Word
1 1
No. 1 Caunter O
No. 2 MOQOE Conticl Word 1 '
Counter 3
MODE Contrcl Word
3 1
Na. 3 Counter 2 !
- Count Register Byls
No. 4 : 1
° LsB Counter 1 0
Count Register Bytle 0 1
Na.5 | MSB Courter 1
Count Register Byte
N a
No.6 | LS Counter 2 1 0
Count Register 8yte
No.? | MSB
© Counter 2 ! 0
Count Register Byte
N
o. 8 | LS8 Counter 0 o a
Count Register Byte
Nc. B | Msa
° Counter 0 0 °

Note:. The eaclusive addresses of each counter’t coun! fregistar make
the task bl peogranming the B253 2 very simple matter, and
manimem gtfe -tve wse ol the Geyice will result 1f this featurs
1 1oly utshired

Figure 9. Alternsls Programming Formate
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Read Operations

in most countar applications it becomes necessary lo resd
the vaiue' of lhe count’ In progress and make L]
compulational decision based on this quanlil'y. Even!
tounlers are probably the most common application that
.pses \his lunction. The 8253 confains logic that will aliow
ihe programmér to rasily tead the contents ol any ol the
Ihree counlers withoul disturbind lhe sctual count in
progress.

There are iwo methods that“ijg programmer ¢an use te
Tead the value of the counters’ The lirst method involves
the use of simpie /O read operalions of the selected
counter. Bytconlrolling the A, AV Inputs o the 82531 the
programmer can select the taunter to be read (remember
that no read operation of the mode register is allowed AQ.
A1-11). The only requirement with this melhod is thal in
order to assure astabla count reading \he aclual operation
o! therselected counter musl be inhihited eithes by
controfling the Gate inpu! or by externatiogic (hatinhibits
the clock inpul The contents of the counter selected witl
be availabte as foliows:

liest 170 Read coniaing the least signilicant byle (LSB;

second /O Read conlains..lhe ;most signilicant byte
(MSB)

Due 10 the Internat logic of the 8253 it s absolutely
necessary io complete the entire reading procedure Il lwo
byles are programmed to be read then iwo bytes mus! be
read before any loading WR command can be senl o ine
same rounter.

Read Operation Chart

Al AD RO
0 [} 0 Read Counter No. 0
0 1 [} Read Counter No. 1
1 0 0 . Read Counter No. 2
1 1 o 1ltegat

Reading While Counting

In order lac (he programmer lo read the contents of any
counter withaut ellecting ot dislurbing Ihe counling
operation the A253 has spectal inlernal logic that can be
sccessed using simple WR commands 1o the MODE
register Baswcally. when the programmet wishes 10 rend
Ihe contents of a selected counter “on the ly ‘heloadsthe
MODE register with a special rode Which latches the
present count value inlo 8 storage regisier so that il
conlents conlain. an accutale. stable quantiy The
prbgrammer then Issues a norniai read commasd 0 the
selecled counter and Ihe contents of Ihe latched registeris
avaliable.

MODE Raglister for Latching Count
AD, Al = 11

o7 D6 pos | pa| p3 | D2 | O1 Do
SCi SCo 0 0 X X X X

SC1.8C0 — speciy counter to be Isiched.
DsS.D4
x — don’l care.

— DO designales counter lalching operation

The same limitalon appllies \o 1his mode o! reading lhe
countar as the previous mathod. That is, il (s mandatory
to completa ihe entire read operation as programmed.
This command has no sffect on the counter's mode.

* 1L.5MHz

CLK

cLx

)i an 3083 clock oulpul Is 10 drive sn 82538 clock Inpul, it must be reduced lo 2 MKz or hess

82536

Flgure 10. MCS-35™ Clock Interface”
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8255A FUNCTIONAL DESCRIPTION

Qeneral

The 8255A is a programmable peripheral Inlerface (PPl)
device designed for -use In Intel®* microcomauter
systams, Jis fudction is that of a geheral purpose 1O
component to injerface peripheral equlpment 1o the
microcompuler system bus. The funcilonal contlgura-
tlon of the 8255A {s programmead by the system soltwars
20 that normally no external loglc is necessary to «nlei-
face peripheral devices or structures.

Data Bus Buffer

This 3-etale bidirectional 8-bit bulfer is used to interlace
the 8255A 1o he aystem data bus. Data Is iranamitted or
recalved by the bulfer upon execution of Inpul or output
Insiructions by the CPU. Control words and stalus Infor-
malion are also transtérred through the data bus buifer.

{AD)

flead. A “low" on lhis Inpul oln anables the 8255A to
sand the data or slatus information to the CPU on the
dala bus. In essancas, It allows the CPU o “read from"
the B255A.

(WR)
‘Write. A "tow" on this Input pin anables the CPU lo write
data or control words inlo the 8255A.

{Ag and Ay)

Port Select 0 and Port Select 1. These Input signals, In
conjunclion with the RD and WR Inputs, conlrof the
selection of one of 1he three ports or the control word
registara. They are normally connected' to the leasl
significant blis of the address bus (Ag and Ay).

8255A BASIC OPERATION

Ay | Ag| AD | WR | €3 | INPUT OPERATION IREADI
Read/Write and Control Logic ol o [ 1 0 | PORT A~ DATABUS
0 ] [ 0 0 | PORYB = DATA 8US
The function of this block is 1o manage all of the Internal [ 0 ) 1 9 | PORT C~ DATA BUS
and extemnal trsnsiers of both Data and Control or Status OUTPUT OPERATION
wolds. It accepts inputs from the CPU Address end Con- (WRITE)
trol busses and in turn, issues commands to both of the g ‘l‘ L} Lt} O | DATABUS~PORY A
1 [ 0 | DATABUS—~PORTS
Control Groups. 1 [} 1 [ 0 | DATABUS=PORTC
] ] 1 0 0 | DATA BUS—~ CONTROL
_ DISABLE FUNCTION
(Cs) x| x [ x T | DATA BUS = 3-STATE
Chip Select. A “low" on this Inpul pin enables the com- ' ! ° ! O [ 'LLEGAL CONDITION
muniction between the 82554 and the CPU. X X 1 ! 0 | DATA BUS - 3-STATE
7 g
- e G o - =D
- toning -
—
- owrttonn aate s
PO Gy’
i
—

Flgure 3. 8255A Block Dipgram Showing Dals Bus Bulfes and Read/Write Control Loglc Functions
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(RESET)

Reset. A “high” on Ihis Input clears the contro! register
and ail ports {A, B, C) ara sel to the tnpul mode.

Group A and Group B Controls
The tunctlonal confiquratlon of each port Is nrogram-
med by the systema soltware. In essence, the CPU “oul
ruts” a control word to the 8255A. The control word con-
tains inlormation such as "mode’; “blt set’, "bil resel”,
2lc., that initlalizes [he lunctional contiguralion of the
B2S5A.
Each ol the Control hlacks {Grouo A and Group B) accepts
“commands” lron the Arad/Write Control Logic, receves
zantrol words™ frons the inteinal data bus and sssues the
proper commands 1o ils assocrated poris.
Control Group A — Port A and Port Cupper CT C4)
Control Groun 8 — Port B and Port C lower {C3 CO)
The Contre! Word Regrster can Oaly he wrilten into, No
Read oper tion ol the Conirol Word Register Is allowed.

Ports A, B, and C

The B255A contains thrae 8:bit ports (A, B. and C). All
can be configured in a wide variely of functional charac-
terislica by lhe syslem software but pach has lls own
special teatures or "personailty” to turther enhance Lhe
nower and llexibliity-o! the B255A.

Port A. Cne 8 bit data outpul latchibutier and ane 8-bHl
data Input lalch.

Port B. One B-bll data inputfoulput lalch/buffer and one
§-bil dala Inpul butfer.

Port C. One B-bit data oulpul latch/buller and one B-bit
dala Inpul buller (no tatch for Input). This port can be
divided Into 1wo 4-bit poris under the mode conlrol.
Each 4-blt port conlains a 4.bll latch and It can be used
lor the control signal oulpuls and slatus signalinputs in
conjunction with poits A and B

PIN CONFIGURATION

o

—pmte
b L RPSSIURYY

& et s o
.
-l e ke
- e
-~—f
-
" 4 - -
prp— L) tona - e
-
———— -

- — |

ercly ~/ whese
rar|s ) eae
sarg |y MsI
osel)e wlyear
By wlyae
. N R
o ulie,
i »f to,
ul1o,
wl1o,
[IIIV N B
~f1o,
LISEH
D e oo
"
”
»
.
e ”
”
PIN NAMES.
L
.
©:-9¢ TRTA BUS 1) OIRECTIONALT
AiSET ROSTT wPUT
4] T SLECT
i n{aAn NPUT
- AL NPGT
Ao Al FORT ADOATLS
JaT A0 | FORT AeiT)
731786 FORT 8 T}
o wonY C R
vie Svout
Ao PR

Figure 4. B225A Block Diagram Showing Group A and

Group B Contral Functions
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8255A OPERATIONAL DESCRIPTION

Mode Seleclion

There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic lnput/Oulpu:
Mode 1 — Strobed Input/Qutput
Mode 2 — Bi-Directional Bus

When the resel input goes “high*. all ports wili be sef to
the Input mode (i.e., alt 24 lines wiil be In the high im.
pedance siale). Alter the rese! Is removed the 8255A can
remain in the Input mode with no additional initlalizalion
required. Ouring the execulion of the syslém program
any of the other modes may be selected using a single
autput inslruclion. This allows a single 8255A to service
a varlely of peripheral devices with a simple soflware
malntenance 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 and Port B definitions. All of the output reglsters, in-
cluding the status flip-flops, will be reset whenever the
mode Is changed. Modes may be combined so that their
tunciional definitlon can be “tailored’ to almost any 1/0
structure. For Instance; Group 8 can be progrsmmed in
Mode 0 to monitor simpte switch closings or display compu-
tationat results, Group A could be programmed in Mode ¥
10 monltor a keyboard or tape reader on an interrupt-driven

CONTROL WOKO

BERRRENR
L1

GROUP B

FORT C 1L OWER)
1. Myt
0« ouTrul

POR)
e INpUT
0« 0UTryY

MODE SELECTION
0 ~ MODE &
t = MOOE 1

CAQWF &

PORT C l1wPERL
-— 1oy
0eOUIFLT

MODE SELECTION

basis. 00 - MOOE &

21 = MOUE

1K = MO0E 3
I ADUHLSS BUS MO0 SET FLAC

1{ 1o ACTIVE

{ CONTAOL 8US
1 [ 11
DATA B3 1

©, Ol Ae Ry
=] I

Uyl L]
et e, e, raea,
[
moct 1 —] 8 AT
e 1] 1] 2
AR Soaws TS
woor ? ~—I__8 — LY ¢

@,o Ill [ l | I [ + [ orntcriomac

e, ! \—Ta_' A, Pa,

Figure 5. Basic Mode Definitions
and Bus Interface

Figure 6. Mode Definition Format

The mode definitions and possible mode combinations
may seem confusing at first but after a cursory review ol
the complela device operalion a simple, logical VO ap-
proach will surface. The deslgn of the 8255A has taken
into account things such as efficient PC board layoul,
control signal delinilion vs PC layout and-complete
lunctional Hexibillly to support almost any pearipheral
device with no external Ir yic. Such design represents
the maximum use of the avallable pins.

Single Bit Set/Resel Feature

Any. of the eight bits of Port C can be Set or Reset using a
singls OUTput instruction, This feature reduces software
raquirements in Cohtrol-based applications.
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CONTHUL MORL

] 817 SETRCSET
. « B v-set
o-RESCT
06
caaF

BT SELECT

ERE00BED!
611 [of1{nla1a] "}
fojol ] fojo] 118,
Elloﬂl|\ngl]:

BITSEVRESET FLAG
0~ ACTIVE

Figu.e 7. Bit SetVReset Format

When Port € 15 hewng usat an stetsd/enstnl tar Port Aor 8,
these bits can be set or et by sung the Bit Set/Rezel up
eration just a4 (b thery werk1i3ta wutput ooty

interrupt Conlm'l Functions

When 1he BZ55A 18 programmed 10 aunrats in mode | Gf
mode 2, control signals are provided tha! can be .sed as
interrupt request inputs 10 1he CPU The anterrupl re.
quest signals, generated Irom part Ccan b infibiled Or
erablec by setling ar reselhing the 355ncated INTE hp.
tiop, using the bl setirese! tunchon of port C

This functinn allows 1he Prograrmmer 1o dicsilow of eliow &
specitic 1/0 device to interrupt the CPU mith gt sHleqiing
any other device in the interrup! structure
INTE flip-Hap delinition:
(BITSET) — INTE s SET — Inrerrupr enzhile
(BIT-RESET) - INTE 1s RESET - Interrupt disable
Noute: All Mask flip-flops sre automatically rewnt dunng
mode selection and device Reset.

Operaling Modes

MODE 0 {Basic input/Output). This functional configura-
tion provides simple input and output operaticns for
each ol the three ports. No "handshaking™ is required.
data is simply written to or read Irom a specified port.

Mode 0 Basic Functionai Definttions:

* Two 8-bit ports and two 4-bit ports.

® Any port can be input or outpuat.

® Outpuls are latchea,

® lnputs are not latched.

® 16 different Input/Quiput contigurations are possible
in this Mode,

WO 3

__

DU ——

b
(VeI

DU Y

&8 At a0

or

MODE 0 (Basic input)

0,0, X

Twa

O )
A

MODE 0 (8asic Output)
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MODE 0 Port Delinition

A B GROUP A GROUP B
PORY C PORT C

04 (D3| 01| Dg | PoRTA | o | # | PoRTE | Cens
o [0 | o | o | outrur | outrur | o | ourteur | oureur
o [0 [ o | v ]ourrutr | outrut [ 1 [ oureur | ineur

o | o [ o [ output | outputr [ 2 [ inpur QUTPUT
o [ o \ 1 | output | outPur | 3 [ ineur INPUT

o 1 o | 0 [ OUTPUT | INPUT a | outPuT | outPur
o 1 0 1 | ouTPUT | iNPUT 5 | outpuT [ InPUT

o [ 1 ] o | ouTPuT | anPuT 6 | INPUT OUTPUT
[ 1 1 v | output | Invut 7 | INPUT INPUT

1 o [ o | o | INneUT output | B [ OoUuTPUT | ouTtPUT
1 o | o | v | INeUT OuTPUT | 8 | outpuT | INPUT

1 0 [ o | INPUT outPut | 10 | INPUT ouTPUT
1 0o | 1 v | INPUT OUTPUT | 11 | INPUT INPUT

1 1 o | 0o | INPUT INPUT 12 | OUTPUT | OUTPUT
Y 1 [} T | INPUT INPUT 13 | OUTPUT | INPUT

[ [ 1 0 | INPUT INPUT 14 | INPUT OUTPUT
1 1 1 1| INPUT INPUT 15 | INPUT INPUT

MODE 0 Configurations
CONTROL WORD #0 CONTROL WORD #2
3 ) Oy Dy, By 0O, 0 O,

CLLLL

nog

CLLTLLT

T

At ra, ey - a8,
[ azssa Ty
b— 4, S L
[ — :{ 0,0, < <|-
A, | S LY
st ra [ LIS
CONTAOL WORD 8% CONTROL WORD #3

% o O 0, o

e ]

Boooooon

0,0 e

paa,

A rayay

{- bt s,
<

S,

e,

% 6, 0 0 0

0, o, o,

Clefefede]e] 1]

29
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CONTROL WORG o4

noE

() D¢ DX Dy D’
I I I | ° I ° l

N ST S,

LETITS
e — e,

N

3, 0y | c-

ey

of—tt—ra, e,

CONTROL wORD o ¥

0y D¢ 0y D ©y 0y Dy Oy
T

Ll leeqe]t]

Y DTSR,

182384
*
—— e, T,
¢ \

I
—r— g, o,

s} ——F———re. 18,

noonnoon

Al rayra,

182004
{ e 4% pe, e,
¢

Dy 0y

et v, e,

of——t ey,

noonoonn

Y P SN

[arsea’

4
PR L

.
—_— ey,

o) —4L e,

CONTROL WORD #8
Dy U3 0, Dy 0O

CLLT-LLTT]

HYI"Y
{ _—-/‘—- re, o,
c

0,0, 1

i-

CONTROL WOND #10
G, Uy

noononng

»

TEL AP
[oassa’

— e,
0, 0y @ c [

SN LIRS

L} .—/—'——u,'l,

CONTROL WORD #T1
© o 0 b © D D

[LILLLLL]

st

L ———

{ c—f‘— re, pc,
3
— e

sty
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CLLLLT T

a -—A c— A, ra,

0y Dy =—-~-—=|

—_—
¢ [
| 4—.&,1,

[} VLIS

COMTROL wOND @14

[TTTTLLT]
- Py B .

0} D, S————|

-——rt— i, i,
¢ [
e

[) ESAL . re, ra,

CONIADL wORD #1)
o, 0, ©, B, O, N

CTTLLTLT]

| ST
st
r|—rt—r, .
D‘D..——‘ Cl .
PR R

nopoonon

At e, »a,

L ————

e
Jl
Lt ve, re,

s—rt—yn,

Operaling Modes

MODE 1 (Strobed InputiOutput). This funclional cone
tiguration provides a means for tcansfarring YO dala lo
or from g speclfied port In conjunction with sizabss or
“handshaking™ signais. In mode 1, port A and Port B use
the lines on port C o generale or sccapt these "hand-
shaking™ signals.

Moile 1 Basic Functional Definitions:

® Two Groups {Group A and Group B)

® ‘Esch group contains one B bit data ‘port ard one 4-bit
control/Usta port.

® Tha 8:bit data port csn be cither Input or output.
Both inputs and outputs are latched.

@ The 4-bit port Is used for control and status of the
B-bit data pont
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input Control Signal Dafinition

STB (Stiobe Input). A "low” on Ihis Input loads data into
the input laich.

IBF (Input Butler full FIF)

A “high™ on this output Indicates that the data has bren
lcaded into the Input fatch; In essence, an acknowladgement
18F is set by STB Input being low and is resat by ths rising
edge of the AD input,

INTA (Interrupt Request)

A “high” on this putput can be used 10 Interrupt the CcPU
when an input device Is requesting service. INTH Is set by
the STB is s "one”, IBF Is s “one” and INTE Is a "one".
ILis reset by the falling edge of AD. This procedure allows
an input device to request service from the CPU by simply
strobing its data into Lhe port,

INTE A
Controlled by bit set/reset of PC .
INTEB
Controlled bv bit set/reset of PC.

contnm wraa

0, Uy 1, €, Dy O, D, D,

(Lol T FIXIXD

[T

Il
© - QUTPUT

=00t 1 1PORT A}

[N 4]

oY)

CONTADL wORR

D, U, Oy B, D, O, O, Dy

DD X

MODE 1 (FORT B

e

Figure 8. MODE 1 Input

| ‘"——’V
[11]

o= Thyg -~

Yy po—

iR

e T |

Ay Sp——
PERIPHERAL

D ——

e g ——]

Figurs 9. MODE 1 (Strobed Input)

32




8255A/8255A-5

Output Control Signal Definition

MOOE 1 {PORT A

OBF (Output Buller Full FIF). The OBF outpul will go Ao K]
“low" lo indlcale that the CPU has wrilten data out to CoNTROL wono
the specilied port, The OBF F/F wlill ba sel by the rising D) O4 Oy Uy O3 Oy O, Dy
edge of the WR Inpul and reset by ACK Input being low. [T To D

s
ACK (Acknowlsdge Inpul). A “low" on this Inputinforms o oorroT
the 8255A thai the data from porl A or por! B has been ac-
cepted. In essence, a responss [rom the peripheral
device indicating ihal it has recelved lhe dala outpul by WA ——eof
the CPU. L

| moor 1 iroat 8

INTR (Interrupt Requesl). A “high” on (his outpul can be

used to interrupt the CPU when an oulpul device has ac- CONTROL WORD Prthl 8
cepled dala transmitted by the CPU. INTR Is sat when By 0y 0, 8, Oy Dy 0, Dy
ACK I8 a “ong”, OBF Is a “one" and INTE I3 a “one™. it I et e
rasel by the fglling sdge of WR. HM%NMUHM
INTE A
Controlled by bit set/reset cf PCq.
INTE 8 =

Controlied by bit set/reset of PC .

Figure 10. MODE 1 Output

\ VA WY

wrn ""“i / 4—
e £\

- \ s } ‘l
" TRUT
-d'\n

Figure 11. Mode 1 (Sirobed Outpul)
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Combinations ol MODE 1

Port A snd Port B cen bg Individuslly delined as input or
output in Mode 1 to support s wide variety of strobed 1/0
spplications.

[ @

[ S

CONTROL WORD

Uy Oy Ny 0, D, O, O, Oy Ty b TR,
2
<y y|oope 10
e iNrUr
8 ousPUY i 3
ok ——q e GaT,
e, |— iz,

2 SRS

i
PORY A — (KTROBLD INPUT}
PORT 2 ~ (BT HOSLD OUTIUT|

agra, —_.>
R -—of w,|— 57,

e fo—o KE%,
CONTROL WORD

Dy Dy DOy O, Oy D, Oy« <, —— wn,
[T X reooeie vo
P
s, n K0
B — - o |— ma,

P 17y

", wrrn,

PORY 2 - [STROCED DUTPUTE
PORE ® « [$TADREO INPUTT

Figure 12. Combinatlons of MODE 1

Opersling Modeas

MODE 2 (Strobed Bldirecilonal Bus VO). This tunctional
configuration provides a means for communlicaling with
a peripheral device or siruciure on a singie B-bit bus for
both {ransmitling and recelving dala (bidirectional bus
110). "*Handshaking” aignais are provided to malntain
proper bua flow discipiing,n a simllar manner to MODE
1. Interrupt generalion and enable/disable functions are
1130 avallable.

MOUDE 2 Baslc Functional Delinitions:

® Used In Group A only.

@ One B-bit, bi-directional bus Port {Port A} snd a 5-bit
control Port (Part C).

o Both Inputs snd outputs are latched.

e The 6-bit contro! port (Port C} Is used for control
and status for the B-bit, bi-directions! bus port {Port
Al

Bidirsclional Bus /O Control Signal Definltion
INTR {Intesrupt Request), A high on this output can be

used to inlerrupt Lhe CPU for both inpul or output opera-
{lons.

Oulput Operations

OBF (Oulput Bulter Fui). The OBF outpul will go "low™
to Indicaie lhat ihe CPU has written dala out lo port A.

ACK (Acknowledge). A “low" on this Inpul snables lhe
irl-stale oulput bulifer of porl A to send oul the dala.
Othsrwise, the outpul builer will be In the high Im-
pedance slate.

INTE 1 {The INTE Flip-Flop Associsted with OBF). Con-
lrolfed by bil setreset ol PC,.

Input Operations

§7B (Strobe lnput)

SYB (Strobe Input). A "low” on this input loads data inlo
the Input laich, .

1BF {Input Bulfer Full FIF). A "high™ on lhis oulput in-
dicales thal data has besn loaded Into the Input latch.

INTE 2 {Ths INTE Fllp-Fiop Associaled with IBF). Con.
trolled by bit sel/rasel of PC,.
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Mode Definition Summary

MODE 0 MODE 1 MODE 2
IN out iN out GROUP A ONLY
PAg N our N out -~
PAy IN our N out -~
PAy IN ouT <N ouT -
PA3 IN out N out -~
rAy N out N out D
PAg IN out N our -~
PAg IN QuT N out -
PAy N out IN ouT -
PBg N out N out —_
Pa, IN out IN out —_—
P8y N our IN out _
P8y ] out IN out -— MODE 0
Pay iN our IN our —_— OR MODE
Pog N ou N our —_— ONLY
Pag IN ‘onn IN out -_
PBy N our N our —_
PCo N our INTRp INTRg o
PCy N out 1BFg OBFg 1o
PCy IN out $8g ACKy 1o
PCy N our INTRA INTRA INTR,
PCyq IN ouTt $T8 . 110 §Thp
pCg IN our 1BF o o 1BF 5
pcg IN our 110 ACK A ACK 5
PCy IN out 1o CBF a 08F 5

Special Mode Combination Considerations

There are several combinajions or mades when not all of the
bits in Port C are used for control or status. The remaining
bis can be used as follows:

If Programmed as Inputs —

All Input lines can be accesed during a normal Port C
read.

1 Programmed as Outputs —

Bits in C upper {PC;-PC4) must be Indlvidually accessed
using the bit sat/reset function.

Bits In C lower (PC3-PCq) can be aciessed using the bit
set/reset funciion or accessed as a threcsome by writing
inta Port C.

Source Current Capabllity on Port B and Port C

Any set of eight output buffers, selected ranagomly from
Ports B end C can source TmA at 1.5 volts, This leature
allows the 8255 to directly drive Darlington type drivers
and high-voltage displays that requira such source current.

Reading Port C Status

in Mode 0, Port C transfers data to or Irom the peripheral
device. When the 8255 is programmed to function in Mades
1 or 2, Port C generates or accepts “‘hand shaking' signals
with the peripheral device, Reading the cantents of Pornt C

allows the programmer 10 test or verlfy the *“‘status” of each
peripheral device and change the program flow accordingly.

There Is no special Instruction to read the status Informa-
*lon from Port C. A normal read operation of Port C Is
executed to perform this function.

INPUT CONFIGURATILM

9 b P ‘0, 0 ‘o 9o 0o
I "w I (L] | ar, ]mvt‘[vu‘l‘lru.rlur. Ilmﬁ.l

GROUr 8

LT Y

DUTFUT CONFITURATION

Sy O O e Y} ] Oy _Ye
[m,lwvgl wo I o lm"‘lm"'l et Imtu,l
t

caour o

GROL »

Flgure 17. MODE 1 Status Word Format

Uy O O O D5 ©, D Dy
IOTAIml:,l 1aF, |m(,lmrn~.D<]><|>q
anour & GRour 8

»
DEFINCD BY MOOE 0 OR MOOT 1 STLECTION)

Figure 18. MODE 2 Status Word Format
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APPENDIX C WARRANTY INFORMATION

SmartLab warrants that for a period of
one year from the date of purchase (unless
otherwise specified in the warranty card)
that the goods supplied will perform
according to the specifications defined in
the user manual. Furthermore that the DCI
SmartLab product will be supplied free from
defects in materials and workmanship and be
fully functional under normal usage.

In the event of the failure of a
SmartLab porduct within the specified
warranty period, SmartLab will, at its
option, replace or repair the item at no
additional charge. This limited warranty does
not cover damage resulting from incorrect
use, electrical interference, accident, or
modification of the product.

All goods returned for warranty repair
must have the serial number intact. Goods
without serial numbers attached will not be
covered by the warranty.

Transportation costs for goods returned
must be paid by the purchaser. Repaired
goods will be dispatched at the expense of
SmartLab.
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To ensure that your SmartlLab product is
covered by the warranty provisions, it is
necessary that you return the Warranty card.

Under this Limited Warranty,
SmartLab’s obligations will be limited to
repair or replacement only, of goods found to
be defective as specified above during the
warranty period. SmartLab is not liable to
the purchaser for any damages or losses of
any kind, through the use of, or inability to
use, the Smartlab product.

SmartLab the right to determine what
constitutes warranty repair or replacement.

Return Authorization: It is necessary that
any returned goods are clearly marked with an
RA  number that has been issued by
SmartLab. Goods returned without this
authorization will not be attended to.
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APPENDIX D WINDOW LIBRARY FOR 8255/8253 1/0 CARD

The port.dll file provides I/0 functions for 8255/8253 I/0 cards,
each function is specified as follows. Where port and data are
defined as integer.

1. int bCI_inb(port)
Read one byte from port address.
2. int DCI_inw(port)
Read one word (16 bits) from port address.
3. DCI_outb(port,data)
Write data (byte) to port.
4. DCI_outw(port,data)
Write data (word) to port.

Under visual BASIC, to declare the function and call the
function is specified as follows.

1. General declaration
Declare Sub DCI_outb Lib "a:\port.dll"
(ByVal port As Integer, ByVal data As Integer)

Declare Function DCI_inb Lib "a:\port.dll”
(ByVal port As Integer) As Integer

2. Library call
DCI_outb port,data /*for output*/
res = DCI_inb(port+4) /*for input#*/

Under Borland C :

1. General declaration
hModule = LoadLibrary("a:\port.dll"):
myin = GetProcAddress(hModule,"DCI_inb");
myout = GetProcAddress(hModule,"DCI_outb"):

2. Library call
myout (port,odata);
idata = myin(port+4):

We provide sample program in the distribution diskette.

For Visual BASIC, please refer "8255_2.mak" and "8255_2.frm" files.
For Borland C, please refer "8255_2. c" and "8255_2. def" files.
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