MULTI 8255/8253 CARD
OPERATION MANUAL
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CHAPTER 1 INTRODUCTION

The multiple 8255 I/0 card is a
programmable peripheral interface for PC/XT,
PC/AT or compatibles. The interface card
provides 192 parallel input output (PIO)
programmable line, and six independent
16 bits counter/clock.

The features of the multi-8255 /O card are:

* Programmable I/O control functions.
* Up to 192 parallel I/0 lines.

* Maximum of 2.35MHZ count rate.

* Six independent 16 bits counters.

* Support several operating modes which
are programmable.

* Port address selectable.



CHAPTER 2 HARDWARE CONFIGURATION

2.1 Configuration for jumpers setting

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

The
address,

JP1 1is
the

used to
address mapping of 8255

select I/0

port
chips

and 8253 chips are shown in the followings:

address mapping

chip no. JP1 short JP1 open
8255(1) 280-283 300-303
8255 (2) 284-287 304-307
8255 (3) 288-28B 308-30B
8255 (4) 28C-28F 30C-30F
8255 (5) 290-293 310-313
8255 (6) 294-297 314-317
8255(7) 298-29B 318-31B
8255 (8) 29C-29F 31C-31F
8253 (1) 2A0-2A3 320-323
8253 (2) 2A8-2AB 328-32B




JP1l: Open

JP1

H

Select  &H300 - &H32B as I/0 port
address. The 1I/O0 functions are shown in the
following:

&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 2A input/output buffer.

&H303: Port 2B input/output buffer.

&H306: Port 2C input/output buffer.

&H307: Port 2 control register.

&H308: Port 3A input/output buffer.

&H309: Port 3B input/oﬁtput buffer.

&H30A: Port 3C input/output buffer.

&H30B: Port 3 control register.



&H30C:

&H30D:

&H30E:

&H30F:

&H310:

&H311:

&H312:

&H313:

&H314:

&H315:

&H316:

&H317:

&H318:

&H319:

&H31A:

&H31B:

&H31C:

&H31D:

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

4A input/output buffer.
4B input/output buffer.
4C input/output buffer.
4 control register.

5A input/output buffer.
5B input/output buffer.
5C input/output buffer.
5 control register.

6A input/output buffer.
6B input/output buffer.
6C input/output buffer.
6 control register.

7A input/output buffer.
7B input/output buffer.
7C input/output buffer.
7 control register.

8A input/outpﬁt buffer.

8B input/output buffer.



&H31E:

&H31F:

&H320:

&H321:

&H322:

&H323:

&H328:

&H329:

&H3 2A:

&H32B:

Port 8C

input/output buffer.

Port 8 control register.

Counter

Counter

Counter

Counter

Counter

Counter

Counter

Counter

1A input/output buffer.
1B input/output buffer.
1C input/output buffer.
1 control register.

2A input/output buffer.
2B input/output buffer.
2C input/output buffer.

2 control register.



JP1:

Select
address. The

followings:

&H280:
&H281:
&H282:
&H283:
&H284:
&H285:

&H286:

&H287 :
&H288:
&H289:
&H28A:

&H28B:

Close (Default)
JP1
&H280 - &H2AB as I/0 port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

Port

I/0 functions are shown in the

1A input/output buffer.
1B input/output buffer.
1C input/output buffer.
1 control register.

2A input/output buffer.
2B ihput/output buffer.
2C input/output buffer.
2 control register.

3A input/output buffer.
3B input/output buffer.
3C input/output buffer.

3 control register.



&H28C:
&H28D:
&H28E:
&H28F:
&H290:
&H291:
&H292:
&H293:
&H?294:
&H295:
&H296:
&H297:
&H298:
&H299:
&HZ29A:
&H29B:
&H29C:

&H29D:

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port

Port

4A input/output buffer.
4B input/output buffer.
4C input/output buffer.
4 contrcl register.

5A input/output buffer.
5B input/output buffer.
5C input/output buffer.
5 control register.

6A input/output buffer.
6B input/output buffer.
6C input/output buffer.
6 control register.

7A input/output buffer.
7B input/output buffer.
7C input/output buffer.
7 control régister.

8A input/output buffer.

8B input/output buffer.
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&H29E:

&H29F :

&H2AO0:

&H2Al:

&H2A2:

&H2A3:

&H2A8:

&H2A9:

&H2AA:

&H2AB:

Port 8C

input/output buffer.

Port 8 control register.

Counter

Counter

Counter

Counter

Counter

Counter

Counter

Counter

1A input/output buffer.
1B input/output buffer.
1C input/output buffer.
1 control register.

2A input/ocutput buffer.
2B input/output buffer.
2C input/output buffer.

2 control register.

10



2. Clock Selection

Jp2 JP2 is wused to select
8253 (1).
JP2
1 2 3
JP2-1 = Short (default)
Select internal clock to
JP2-2 = Short (default) :
Select internal clock to
JP2-3 = Short (default) :
Select internal clock to
JP2-1 = Open
Select external clock to
JP2-2 = Open
Select external clock to
JP2-3 = Open
Select external clock to

11

clock

counter

counter

counter

counter

counter

counter

of

1A.

1B.

1cC.

1A.

1B.

1cC.



JP3 : JP3 is used to select
8253 (2) .
JP3
1 2 3
JP3-1 = Short (default)

Select internal clock
Jp3-2 = Short (default)

Select internal clock
JP3-3 = Short (default)

Select internal clock
JP3-1 = Open

Select external clock
JP3-2 = Open

Select external clock
JpP3-3 = Open :

Select external clock

12

to

to

to

to

to

to

clock

counter

counter

counter

counter

counter

counter

of

2A.

2A.

2B.



2.2 Hardware Installation

Your multi-8255 I/0 card is designed to
be inserted in any available slot in your
PC/XT, PC/AT, or compatibles. In order to
gain access to the expansion slots and the
program switches on the mainboard, follow the
steps listed below:

1. Set the multi-8255 I/0 card switch.

2. Turn off all power of your computer
and all peripheral devices before
installing your multi-8255 I/0 card.

3. Remove the cover of the computer.

4. Insert your preconfigured card into
any available slot. Make sure your I/O
card 1is firmly seated in the chosen
slot.

5. Replace the cover of the computer,

6. You are now ready to use your multi-

8255 I/0 card for several
applications.

13



2.3 Pin Assignment

There are four 50 pins I/0 connectors,
where CN1, CN2, CN3, CN4 corresponds to 8255
I/0 ports, and CN5 corresponds to 8253
counter.

14



CONNECTOR CN1 : 8255(U6) and 8255 (U7)

PIN 1 1PAO PIN 26 GND
2 1PAl 27 2PAO
3 1PA2 28 2PAl
4 1PA3 29 2PA2
5 1PA4 30 2PA3
6 1PAS 31 2PA4
7 1PA6 32 2PA5
8 1PA7 33 2PAb6
9 1PBO 34 2PA7

10 1PB1 35 2PBO
11 1PB2 36 2PB1
12 1PB3 37 2PB2
13 1PB4 38 2PB3
14 1PBS 39 2PB4
15 1PB6 40 2PB5
16 1PB7 41 2PB6
17 1PCO 42 2PB7
18 1PC1 43 2PCO
19 1PC2 44 2PC1
20 1PC3 45 2PC2
21 1PC4 46 2PC3
22 1PC5 47 2PC4
23 1PCé6 48 2PCH
24 1PC7 49 2PC6
25 GND 50 2PC7
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CONNECTOR CN2 : 8255(U8) and 8255 (U9) -

PIN 1 3PAO { PIN 26 GND
2 3PAl 27 4PAO
3 3PA2 28 4PA1
4 3PA3 29 4PA2
5 3PA4 30 4PA3
6 3PAS 31 4PA4
7 3PA6 32 4PAS5
8 3PA7 33 4PAG
9 3PBO 34 4PA7

10 3PB1 35 4PBO
11 3PB2 36 4PB1
12 3PB3 37 4PB2 -
13 3PB4 38 4PB3
14 3PB5 39 4PB4
15 3PB6 40 4PB5
16 3PB7 41 4PB6
17 3PCO 42 4PB7
18 3PC1 43 4PCO
19 3PC2 44 4PC1
20 3PC3 45 4PC2
21 3PC4 46 4PC3
22 3PC5 47 4PC4
23 3PC6 48 4PC5
24 3PC7 49 4PC6
25 GND 50 4PC7
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CONNECTOR CN3 : 8255(Ul) and 8255(U2)

PIN 1 5PAO PIN 26 GND
2 5PAl 27 6PAOQ
3 5PA2 28 6PAl
4 5PA3 29 6PA2
5 5PA4 30 6PA3
6 5PA5 31 6PA4
7 5PA6 32 6PAS
8 5PA7 33 6PAG6
9 5PBO 34 6PA7

10 5PB1 35 6PBO
11 5PB2 36 6PB1
12 5PB3 37 6PB2
13 5PB4 38 6PB3
14 5PB5 39 6PB4
15 5PB6 40 6PB5
16 5PB7 41 6PB6
17 5PCO 42 6PB7
18 5PC1 43 6PCO
19 5PC2 44 6PC1
20 5PC3 45 6PC2
21 5PC4 46 6PC3
22 5PC5 47 6PC4
23 5PC6 48 6PC5
24 5PC7 49 6PC6
25 GND 50 6PC7
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CONNECTOR CN4 : 8255(U3) and 8255(U4)

7PA0 PIN 26 GND

PIN 1
2 7PAl 27 8PAO
3 7PA2 28 8PAl
4 7PA3 29 8PA2
5 7PA4 30 8PA3
6 7PAS 31 8PA4
7 7PA6 32 8PAS5
8 7PA7 33 8PA6
9 7PBO 34 8PA7

10 7PB1 35 8PBO
11 7PB2 36 8PB1
12 7PB3 37 8PB2
13 7PB4 38 8PB3
14 7PB5 | 39 8PB4
15 7PB6 | 40 8PB5
16 7PB7 41 8PB6
17 7PCO 42 8PB7
18 7PC1 43 8PCO
19 7PC2 44 8PC1
20 7pC3 | 45 8PC2
21 7PC4 46 8PC3
22 7PC5 | 47 8PC4
23 7PC6 48 8PC5
24 7PC7 49 8PC6
25 GND 50 8PC7
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CONNECTOR CN5 : 8253 (U5) and 8253 (U10)

PIN 1 GND PIN 26 +5V
2 1ACK 27 GND
3 1AGAT 28 -5V
4 1A0UT 29 GND
5 GND 30 +12V
6 1BCK 31 GND
7 1BGAT 32 =12V
8 1BOUT 33 GND
9 GND 34 GND

10 1CCK
11 1CGAT
12 1CcouT
13 GND

14 2ACK
15 2AGAT
16 2A0UT
17 GND

18 2BCK
19 2BGAT
20 2BOUT
21 GND

22 2CCK
23 2CGAT
24 2COoUT
25 GND

19



CHAPTER 3 DATA SHEET

The
the following:

FUNCTIONAL DESCRIPTION

Genersl

Tio 0253 ls & programmable Interval timer/counter
speciiically designed for use with lhe Intel™ Micro-
compuler systems. Its ‘function is thst of s general
purpose, multi-timing sfement that can be ireated as an
array of I/O ports in the system software.

The 8253 soives one of the most commor problems in any
microcomputer system, the generalion ol accurate lime
delsys under sofllware conirol. Inslead of setting up iming
toops in syslems software, the programme: conliguresihe
8253 lo malch his requlrements, initlatizes one of the
counters o! the 8253 with the desired quantily, then upo~
comntand the 8253 wilt count-oul the detay and inleirup!
the CPU when il has completed Its tasks. 1L Is easy to see
tbat the soltware overhead Js minimal and that muliiple
delays can easlly be maintained by assignmont of priotity
levels.
Other countar/timer functions thet are non-delay In
nature but alsn common 10 mosl microcomputers can be
implemented wilh the 8253

e Programmabie Rate Gensralor

¢ Event Counter

» Binary Rate Mulliplier

* Real Time Ciock

» Digilal One-Shol

* Comglex Motor Contiotlar

Dala Bus Bufter
This 3-siate, bi-directional, 8-bit butier Is used lo Intertace
the 8253 to Lhe sysiem data bus. Dats is lransmilted or
received by the bulfer upof execution of INput or OUTput
CPU Instructions. The Daia Bus Buller hés three basic
{unctions.

1. Pragramming the MODES nt the 8253

2. Loading the counl registers,

3. Reading Ihe count values —
Read/Write Logic
The Read/Wrile Logic accepts Inpuls from the syslem bus
and In turn gensrates control signals lor overall device
oparation. 1t I8 enabled or disabled by CS so thal no
operalion can occur to change the function.uniess the
device has been selected by the system loglc.

RD (Read)
A “iow” on this inpul intorms the B253 Lhat the CPU is
inpulting data In the form of a counters value

WR (Write)

A “low” on Ihis lnput inlorms the 8253 that the CPU is
outpulting datain lhe form ol mods information or losding
counters

20
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AQ, A1

These Inputs are normally connected to the address vus
Thelr function Is 1o select one of tha three counters to be
operaled on and to address the control word regisier for
mode selection.

€3 (Chip Selecy

A “low" on this inpul gnables the 8253. No resdirg of
weillng will occur unless Lhe device is selecied The CS
Input has no etfect upnn Ihe aclual operabnn o' the
countery
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Figure 3. Block Disgram Showing Data Bus Butfer and
Read/Wrile Logic Funaslions

Cs | RD | WA | Ay | Ag

0 1 Q 0 0 Load Counter No. 0
0 1 Q o] 1 Load Counte: No. |
0 ! 0 1 0 Load Counter No. 2
0 LI I 1 Write Mods Word

0 0 1 0 0 Read Counter No. §
0 0 1 0 1 Read Counter No. |
Q 0 1 1 0 Resd Counter No. 2
[ 0 1 1 1 No-Operation 3-State
1 X X X X Disable 3-State

1] 1 1 X X No-Operstion 3-State




B8255A/8255A-5

Control Word Reglater

The Control Word Regisier is selecied when AQ Al aie 11
it then accepls inlormaiton lrom |he data bus bulfer and
stores i i 3 register The information slored in s
regaster controts the operaional MODE of each counter,
selection of binary or BCD counling and.the loading of
each counl register

The Conirol Woard Register can only bs wnilten 1nto, no
read operalion of ;13 contenis s available

Counter #0, Countier #1, Counter #2

These three funclional blocks areidentical in aperalion 30
only a single Counter will be described Each Counter
consists of a single. 16-bil. pre-setiabie. DOWN caunter
The counter can nperale in eifher binary ar BCD and s
input, gate and ou!put are configured by Ihe selection of
MOOES siored in the Control Word Register

The counteis are Ilully independent and each can have
separats Mode conligurabion snd counling operation.
binary or BCD. Also. there ars special fealuras in ths
control word 1hat handle the ioading of 11e count value so
that soltware overhead can be minimized lor these
functions

The reading of Ine conlents of each counier is ava:iadleto
the programmer with simpie READ operations for eveni
counting applications and special commands and logic
are inctuded in the 8253 so Ihal the contenis of each
counler can be read “on Lhe lly” withoul having ta Inhibit
the clock input.

8253 SYSTEM INTERFACE

The 8253 is a component of the intel™ Microcomputer
Systams snd interfaces in the sams manner as all other
peripherals of the family, It is t7eated by the systems
soltwsre a3 an array of peripheral 1/Q ports; three ars
counters and the fourth is a control ragister for MODE
programming.

Basicaily, the select inputs AQ, A1 connect o the AD. At
adcress bus signais of the CPU. The C3 can be derved
directly fram the address bus using a linear seieci meihod
Or it can be connected (o the oulput ol a decader. such as
an Intei* 8205 for larger sysiems.

0, ~] oata
o0 o as
swsen

RO = — e

A ——

l— cin e
v .
°°":"' L—— Garea

e OUT #

[IY ]

aLaps L,
whg K ‘> PN —cans
ORI v~ e
f—— ou¢ 1
P
o1 .__.._._j ) S
bt
CORYROL ’/‘—— Va2 COUmTER
wOAD B GATL ?
neanrin fN——— b

—— out:

INTEANAL BUS ﬂ

Figuie 4. Block Disgram Shawling Control Word
Register and Counter Functions
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Figure 5. 253 Syutem Inlesface

21



OPERATIONAL DESCRIPTION

General

The complete funcliondl delinition .of lhe 8253 is
programmed by the systems soltwars. A sel of control
words must be sent out- by the CPU lo {ailialize each
counter of the 8253 wihh the destied MODE and quanlity
Informatlon. Prior to initiailzation, the MODE, count, and
cutput ol all counters Is undetined. These control words
program the MODE, Loading sequence and seleciion of
binary or BCO counting

Once pragrammed, the 8253 is ready lo perlorm whalever
timing 1asks it is assigned 1o accomplish,

The actual counting operalion ol each counter s
completely independent and additional logic is pravided
on-chip so thal lhe usuai probiems assoclaled with
etticienl monitoring and managemenl of external.
asyochronous cvunts or rates 16 Lhe microcomputer
syslem have been eliminated.

Programming the 8253

Al gl the MUDES tor ench counter are programmed by the
systems soflware by simple 170 operatians

Each counter of the 8253 1s indwvdually prograrnmed by
wiiling a conliol word into the Conlrol Word Register.
(AD. At = 11}

Conlrol Word ¥ ormat
D, Dg Ds D4 Dy Dy Dy Dy
[sc1 [sco [ it [ RLo [ma2] a1 Jmo [ scn |

Dalinllion of Controf
SC — Select Counle:-

0 0 | ModeQ
0 1 | Mode 1
1 0 | Mode 2
Mode 3
Mode 4
Modt b

0 Binary Counter 16-bits

sc1 sCOo
Y 0 Setect, Counter O
Q 1 Setecl Counter 1
1 Y Select Counter 2
1 1 egal

AL — Read/Load:

RL} RLO
’ Q 0 Caunter Letching operation [see
READ/WRITE Procechire Section!
Pl a flead/Load most signibicant hyte only
0 1 Read/Load teast sigmificant byts only.
1 1 Reau/Load least signihicant byte birst,
then most significant byte,

Binary Coded Decimal {BCD) Counter
(4 Decades)

Countler Loading

Tha count regisier Is not toaded until the count value Is
written (one or iwo bytes, depending on the mode
selected by the AL bits), foliowed by a rising edge and a
lalling edge of the clock. Any read ol the counter prior to
thal lalling clock edge may yleld Invalid dala.

MODE Delinition

MODE 0: Interrupt on Terminal Count. The output will
be Initlally low alter the mode set operatlon. After the
count |s loadad Into the selecled count register, the out-
put will remain low and the counter will count. When ter-
minal counl ls reached the outputl wilt go high and re-
main high unth the selected count reglster is reloaded
with the mode or a new counl Is loaded. The counter
conilnues 1o decrement alter lerminal coun! has been
reached.

Rewrlling a counler regisier durlng counling rasulls In
the followling:

(1) Wrile 131 byts stops the current counting
(2) Wrile 2nd byle starts the new counl.

MODE 1: Programmable One-Shol. The outpul wi! go
low on the count lollowing the rising edge of the gate In-
put. .

The oulpul will go high on the terminal count. If a new
counl value 18 loaded while the outpul s low il will not
aftact the duralion ol lhe one-shot pulse until the suc.
ceeding Ligger. The current count can be read at ary
Itme withou! alfacting the one-sho! pulse.

Tha one-shol Is relriggerable, hence the oulput i re-
mali low for the full counl after any rising edr s of the
gate input.
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8255A/8255A-5

MODE 2: Rate Generator. Divida by N counter. Tha oul-,
put will be law for one period of the inpul clock. The
perlod from one oulput pulse to the nex! equais the
number ol Input counts In the counl register. Il the
counl regisler Is reloaded belween outpul pulses the
present perlod will nol be allected, but the subsequent
pertod wlill reflecl the new value.

The gate input, when low, will force the outpul high.
When the gate input goes high, the counlar will start
from the Inltial count. Thus, the gate Input‘can be used
to synchronize the counter.

When this moda I3 sel, the output wlill remalin high untli
alter Wie counl reglsier |s loaded. The oulpul then can
also be synchronlzed by software.

MODE 3: Square Wave Rate Genarator.SImilar to MODE
2 exc?apt thal the oulput will remaln high until one hall
the count has been completed (for even numbaers) and
go low lor the other half ol 1he count. This is accom-
plished by decrementing the counter by twa on the fall-
ing edge ol each clock pulse. When the counter reaches
terminal count, the state of the output Is changed and
the counter s reloaded with the full count and the whola
process Is repeated.

1l the count Is odd and the oulput is high, the lirst clock
puise (after the count I8 loaded) decrements the count
by 1. Subsequent ciock pulses decrement Iha clock by
2. Aller imeoul, the oulput goes low and the full count
Is reloaded. The tirst clock pulse (lollowing the reload)
decraments the counter by 3. Subsequent ctock pulses
decrement Lha couni by 2 untif timgoul. Than the whole
process Is repealed. In this way, If the count Is odd, the
oulpul will be high for {N+ 1}2 counts and low for
(N - 1¥2 counts.

MODE 4: Software Triggered Strobe. Afler the mode Is

oulpul witl go low for one inpul clock period, then witl
go high agaln..

It the counl reglster Is reloaded during counting, the new
count will be loaded on the next CLK pulse. The count wit
be inhiblted while the GATE Inpul Is low.

MODE 5: Hardwarse Triggered Strobs. The counter wift
starl counting alter the rising edge of the trigger Input
and will go low lor ona ctock perlod when the terminat
count Is reached. The courler I8 retriggerabte. The out-
pul will nol go low unlil the lull count after the rising
edge of any iriggar.

Signal Low
Status | Or Going
Modes Low Rising High
] Dusabies - Enadles
counting counling
1 13 initates -
counting
2) Resets ouiput
atter nasl ciack
) 5
H4 1} Disables 1) Relosds
caunting Enables
2) Seis outout counter counting
2) Initistes
immediataly countl
high < g
3 1) Disavies
counhng Initistes Enables
71 Sets putpul couniing cowning
Immesiaiely
high
4 Disables _ Enables
counting counting
L] Initistes —
counling

set, the oulput will be high. When the caunt is toaded,
the counter wlll bagin counting. On lerminal count, the

Figurs 5. Gate Pln Operations Summary
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8255A/8255A-5

8253 READ/WRITE PROCEDURE
Write Operations

The syslems soflware must program each counter ol the
8253 wil!s the mode and quantity desired The program-
merirust wiita oul to the 8253 a MODE corlrol word and
the progzammed -number of count register hytes (1 0r 2)
pror te actually using the sefecled covnter

The actual creer ol the programming 15 quile llexible
Wriling out of the MODE conlrot werd can be in ary
seqguence ol counter selection, e g . ccurler 80 does rint
have lo be hirst or courtar 82 tast Each counter’'s MODE
contral word reqister has a separate acdress so thatits
loadirg 1s completely scquenca independsnl (SCO. 5C1)

The loading ol the Count Register with Iha actual count
value. 'owever. must be dane 1n exacllv |he sequence
programmed 1 the MODE control wero (HLD, RL1). This
loading of the counter's count regislec *5 shill sequence
independenl hke the MODE conirol word toading, but
when 2 selected count register is 10 be leaded it musl be
loaded with the nurmber of byles prograin.red in the
MOOE control ward (RLO, RLYY The one 0/ Iw= bytes to
bz loaded in the courl regisicr do nol have 1o tollaw the
associated MODE controlword They can e programmad
8! any time following the MODE conlrul wnrd toading as
long as the correct number of bytes is leaged in arder

All counters are down courters, Thus, the value tuaded
tnto the count registar will aclually te decremented.
Loading all zerdes «ilc a count register wall result in the
maximum count {2' to; Binary or 10*lor BCL) tn MODE 0
the naw counl will not restart unbl the load has been
completed It will accept one of (two bytas drperdirg on
how the MODE controt words {RLDO, AL 1) are grogram-
med. 1 e proceed with tha restarl opershon

MODE Control Word

Counter n
Count Register byte
Ls8 e egnter By
Counter n
Ms8 Courlt Register byte
Counter n

xampte of lnsuing the 8253 and
can ta uied

Note: $ormat thawn ls 8 nmpl
does nat imply that it s the only farmat

Figure 8. Programming Formal

Al | AQ
No. | MODBE Control Word ' 1
Counter 0
MQOE Contral Word
. 1
No. 2 Counter | !
No. 3 MODE Control Word ' 1
Couriter 2
Count Register Byte
No. 4 1
° LS8 Courter 1 0
Couns Register Byte 0 N
No.5 | MSB Counter 1
Count Register Byle
No. 6 | LSB Counter 2 1 0
Count Register Byte
No. S
o.7 | MSB Counter 2 1 0
Count Register Byte
No.
0.8 | LSB Counter 0 o 0
Counlt Register Byte
N M
0. B 58 Counter 0 0 0

Note: The sxcluvve sduresies of each countar’s count registar maks
the task ol prograerrming the B253 a very cxmple matier, and
inanimum aila-tve uie of the deyice wilt cosult 1) this Leaturs
1 lully uth et

24

Figure 8. Alternsle Programming Formats
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Read Opemations

in most countar applications it becomes necessary 1oread
\he value’ of the count In progress and make &
compulational decision based on \his quantity. Event
‘counters are probably the mos! common application that
‘uses this tunction. The 8253 conlains logic that will stiow
ihe programmeér to rasily read he contents of any of the
Jhree counters withoul disiurbina the actual count i
progress.

[There are two methods that'1iq programmer can use tc
1ead the ¥slue of Ihe couniers” The ticst method involves
the use of simple /0 read operaiions af the selecleo
counter. Bytcontrolling tha AQ. Al inputs io the 8253 the
programmer can select the tounter to be read (remember
that no read operation of the mode register is altowed AD.
A1-11). The only requirement with this methad s thatn
Prder to assure a stable counl reading the actual operstion
of lhe:selecled counter must be inhibiled either by
controlling the Gate input of by exlernaiiogic thal Inhibits
the clock inpul The contenis of lhe counter selected will
be avaiiable as foliows:

firs! 1/0 Read contains lhe leasl significant byte {LSB;

second 1/0 Read contains..ihe :mos! significan! byte
(MSB)

Due lo the Internal logic of the 8253 it is absolulely
necessary lo complete the enlire reading procedure tHiwo
bytes are programmed o be read then lwo byles mus! be
read before any toading WR command can be seni {o ine
same counter,

Resd Operation Chart

Al AD " RO

0 0 0 Read Counter No.
0 1 0 Read Counter No, 1
1 a 0 Read Counter No, 2
1 1 4] Itegat

Reading Whiis Counting

In order Inr the programmer lo read Ihe contents ol any
counter wilhout eflecling or dislurbing the counting
operation the 8253 has speciat inlernal logic thal can be
accessed using simple WR commards 1o Ihe MODE
regislter Basically. when the programmer wishes lo read
Ihe conterds of a selected counter *onthelly "heloads ihe
MODE regisler with a special node hich taiches the
present count value inlo a sloiage register so hat ‘its
¢onlenls cortain. an accurate, slable quantily The
programmer then Issues a normzi read commaed o the
selected counter and 1he conlents of the laiched register is
avallable

MODE Registar for Latching Count

AQ, Al = 11
D7 06 05 | 04| D3 | D2 | DYV [ DO
SCt SCO o a X X X X

SC1.5C0 — specify counter 10 be |alched.
Ds,04
X

— 00 designales counter laiching opecalion
— don’l care.

The same limitalion applies Lo this mode of reading the
counler as the previous method. Thal is, it Is mandatory
to complate the antirs read operation as programmed.
This command has no effact on the counter’s mode.

IMHz
CLK

* 1.5MHz

cLx

“1f an 3085 clock oulpul Is 10 drive sn 8253-5 clock inpul, )l musl be 1educed 1o 2 MHZ or less

82536

Flgure 10. MCS-85™ Clock interface"
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8255A FUNCTIONAL DESCRIPTION

General

The B255A s & programmable paripheral Interiace {PPh
devica designed for use In Inlel* microcompuler
systems. lis fuiction Is that of a geharal puroose IO
componegnt lo Inferface peripheral saulpment to the
microcomputer systam busi The functional contigura-
lion of the 8255A Is programmed by the system soltware
s0 lhat normally no exlernal logic is necsssary lo nler-
face paripheral devices or structures,

Dsta Bus Buifer

This 3-state bidirectional 8-bit buffer Is used 1o interface
the 8255A lo the system data bus. Data Is lransmitted or
recelved by the buffer upon execution of Input or oulput
Instructions by the CPU, Control words and status Infor-
malion are also transtérred through the data bua butfer.

Read/Wrile and Control Logic

The function of this block is to manags all of the Internal
and externsl trensiers of both Data and Control or Status
wotds. It accepts Inputs from the CPU Address and Con-
trol busses and in turn, Issues commands to both of the
Control Groups.

(€S)
Chip Selsct. A “low™ on this Input pin enables the com-
muniction between ths 82554 and the CPU.

(RD)

Resd. A "low" on this input oin enables the 8255A to
send lhe data or stalus iniormation to the CPU on the
data bus, In essence, Il ailows the CPU lo “read lrom"”
the 8255A.

(WR)
‘Wrile. A "low" on this Inpul pin enables the CPU to wrile
data or conlrol words Into lhe 8255A.

{Ag and A,)

Port Select 0 and Port Seleci 1. These input signals, In
conjunction with the RD and WR Inputs, conlroi the
seleciion of one ol Ihe threa poris or the control word
registers. They are normally connected 1o the leasl
significant bits of the address bus (Ag and A ).

8255A BASIC OPERATION

A Ag WH INPUT OPERAYION (READ)

i

PORT A = DATA BUS
PORT B = DATA 8US

a5
] ()
1 ']

]

-lalo
ololo |

1
1
1

[} PORT C = DATA BUS
OUTPUY OPERATION

{WRITE)

DATA BUS -~ PORT A

DATA BUS -~ PORT 8

DATA BUS - PORT C

—-l=lolo
~lof=la
ololeio
ojo|olo

OATA BUS - CONTROL

DISABLE FUNCTION
DATA BUS = 3-STATE

ILLEGAL CONDITION
DATA BUS - 3-S5TATE

i
[

AN

romra

nwa o

® omicions, 8aT8 o ¥ :i, N
d

A ] Pm— i
2

o
-t dua
eatama,

C:“‘ =ttt

ey

o

[T

— A

Figure 3. 8255A Block Dipgram Showing Oata Bus Buffer and Read/Wrlte Control Loglc Functions
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IRESET)

Resgel. A "high™ on this innut clears the conlrot regisier
and all ports (A, B, C) arg set 10 the Input mode

Group A and Group B Conlrois

The functlona! conliqurallon af each port Is nprogram.
med by lhe systemns soltware. In essence. the CPU “oul-
Futs" a control word 1o the B2G5A. Tha conlrol word con-
lains Information such as "mode™; “bil sel™,’ bit reset”,
21c., Ihal Initlatizes the lunctional contiguralion ot the
B255A.

Each ot the Contrnl blecks (Groyo A and Group B) accepts
“eommand<” hem the Rrad/Wriie Control Logie, receives
“control wards” from the m|:~;n.u data bus and ssues she

proper commands 10 i< associated ports.
Control Group A = Port A and Part Cupper {CT C41
Corrol Group B —-Port 8 and Port € lowrer {C2 COI
The Contre! Woid Regisler can Only be wrillen into. No
Aead oper tior of the Centrol Word Register s allowed.

Ports A, B, and C

The B255A contains thrpe B bt porls (A, B, and C). All
can be canfigured In a wide va'iely ol lunctlorai charac-
teristlcs by the syslem soflware but each has Iis pwn
apeclal teatures ar ‘personality” to further enhance the
Jower and Haxibliily of the B255A.

Foilt A. Cre B bil data output lalch/buller and one 8:bil
dala Input lalch.

Porl B, Ons B-bil dala Input/oulput laich/bullar and one
8-blt data Input buller,

Port C. One 8-bll dala outpul falch/buller and one 8-bit
dala Input buffer (no latch for input). This port can be
divided Inlo two 4-blt porls under the mode conirot.
Each 4-bi port contains a 4-bil latch and il can be used
for the control signal outpuls and slatus signal Inpuls in
conjunction with ports A and B.

PIN CONFIGURATION

o——

B et pte e

Y

Y

f

f

ﬂ ’
erat o1 | ro,

" “ :
— e ol v A
— Ot nlve

:.j—'\ un
—-

- -/ wf3ree
13 r[yeas
' m[Jeas
. nfyear
. nflae
. {5 erer
. uiie,
. »{le,
. wlie,
. e,
- ussa ol
. ) BEN

rert e "
o m ”
“wl | »
e LTTH £ |
(I8 Y )
PIN NAMES.
©.-0, CATA BUS 81 OINLCTIONALY
RESET ATSIT er]
[T
L34 WAD P
K ARITL AT
Ac At FOAT ADDATSS
FATPAR | PORT A (BITI
707 80 ORT 8w
LT SOAT LT
Tie cveuty
ane 90 1y

Figure 4. 8225A Block Diagram Showing Group A and

Group B Control Functions
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8255A OPERATIONAL DESCRIPTION

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

Mode 0 — Basic tnput/Output
Mode 1 — Strobed Input/Output
Mode 2 ~ Bi-Directional Bus

When the reset input goes “high' all ports will be set to
the Input mode {l.e., all 24 lines will be in the high Im-
pedance state). Alter tha reset is removed the 8255A can
remain In the Input mode wilh no additional initializatlon
required. During the executlon of the sysiem program
any of the other modes may be seiected using a single
output Inslruction. This allows a single 8255A 1o service
a varlety ol peripherat devices with a simple soltware
malntenance routine.

The modes for Port A snd Port B can be separately defined,
while Port C Is divided into twa portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, wlll be reset whenever the
mode Is changed. Modes may be combined so that theit
tunctional definitlon can be “tailored” to almost any 1/0
structure. For Instance; Group 8 can be programmed in
Mode O 1o menitor simple switch clasings or display compu-
tationat results, Group A could be programmed in Mode 1
to monltor a keyboard or tape readder on an interrupt-driven
basis.

r ADUHL 35 GUS [ ]
]
[ CONTA0L 8UL v ]
11 1T
TATA 8U3 d

X 0,0, Ay Ay
=]

110 Ld 190
L Y S Y W'
o0t 1 —f B < AT
W 1] T 2
e, comeoL  conrnor ragtA
wooe 1 —1__8 PR SE— AT
N
@N ] I l! l l l ' 8|81 DIAECTIONAL
m\,"‘ " W »a Ay

Figure 5. Basic Mode Definitions
and Bus Interface
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COMTADL WOKD

[LLLLLLT
| .

GROUP 8

PORT C 1L OWER]
1o INeUT
0« ourr1

PORT C ILWPERI

MOOE SFLECTION
90 - MO0t ©
01 = MOUE 1
1X - MOOE 2

MOOE $TT FLAC
1% ACTIVE

Figure 6. Mode Delinition Format

The mode definitions and possible mode combinallons
may seem confusing at first but after a cursory review of
the complets Jevice oparalion a simple, logical VO ap-
proach witl surface, Tha design of the B255A has 1aken
into account Lhings such as efficiemt PC board layout,
conirol signal definition vs PC layou! and-compiete
functional ftexibility to support almosl any peripheral
davice with no external ir gic. Such design represents
the maximum use of the avallable pins

Single Bit SeUResel Foature

Any. of the eight blts of Port C can be Set or Reset using s
single OUTput Instruction. This feature reduces soitware
requirements In Cohtrol-based applications.

-_,
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CONTBLL ~CRU

[ T -[ L @7 SETRESET
e 1o SET
s o-RISET
DUNT
CARE
BT siLEct
R[S 8]
| pOEODGE
flehiofo] 1784
olclel [ ] ]a
BT SEIMESET FLAC
0~ ACTVE

Figu.e 7. Bit SeVReset Format

When Purt G is beng usind oy stotusdiantral tar Port A or B,
these bits can be set or resit by asing the B Set/Reset up
eration Just 45 1 they werk Jata outpul poits

interrupt Contradl Funclions

Wren the B255A s programmed 1G Spariten mode | or
mode 2, cantcol signats are provicrd that can be used as
intertupt request 1nputs 1o the CPU  The anlarespl re
quest signals, generaled om Gt C can b inmitnted or
enables by sething o resetting the ussomizted INTE Hip
flop, using he bt setresel funchion of port C

This funiction allows the Programme: to dicallow or eliow &
specific 1/0 device to interrupt the CPU withgur aftecting
ary other device in the interrupl struzture
INTE tlip-flop detinition:
(BIT-SET) — INTE 15 SET — Interrup:
{BIT-RESET) - INTE is RESETY - In

Note:

abite

rrupt fisabie

Al Mask flip-flops are autaomaticzliy retet durirg
maode selection and device Reset.

Operating Modes

MODE 0 (Basic Inpu¥Qutpul). This turcticnal conligura-
tion provides simple 1nput and Qutput operatiors !or
each cf the Ihree porls No "“handshaking” is required,
data is simply writter 1o or read lrom a specified port

Mode D Basic Functionat Definttions:

¢ Two 8:bit ports and twa 4-bit ports,

Any port can be input or cutpul.

Dutpuis are latcheqa,

Vrputs are net latched.

16 different Input/Quiput configuratisns are pussible
in this Made.

.
.
°
.

tan
"o SK s
fo——tin ——| e tna —=
N
INPUT
G - ‘ma
4
& av ac ><
u,on————-————-——-( { b — -
o tor
MODE 0 (Basic Input)
N
o= tow ——f>— o
X ‘-
aw twa
Qa0 )‘x
ouTruT

b—\u—-{

MODE 0 (Baslc OQutput)
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MODE 0 Port Delinition

A B GROUP A GROUP B
Dy | D3 | Dy | Og | PORT A ::;2:) # | PORTB T:;Ecn .
¢ o | o | o] oureur | output | o | outpur | oureut
0 | o |8 | 1 | ouTPUT | OUTPUT | 1 | ouTPUT | iNPUT
0 | 0 | 1 | o | ouTPuT | ouTPUT | 2 | INPUT ouTPUT
o | o | 1 |+ |oureur | outeut |3 [ ineuT INPUT
0 | v | 0 | 0 [OUTPGT | INPUT 4 | ouTPUT | ouTPUT
0 | 1 | 0 | 1 | outPuT | INPUT 5 | OUTPUT | INPUT
0 | v | 1 | o [outeur | InPUT 6 | INPUT ouTPUT
o |1 | 1 | 1 | outPur | INPUT 7 [INPUT INPUT
1 o T o [ 0o | neur ouTpPuT | 8 [ DUTPUT | ouTPUT
" | o | o | 1 | ineUT OuTPUT | 8 | OUTPUT | INPUT
INEREREREI: OuTPUT | 10 | INPUT QuUTPUT
v [0 | v | 1 | NPUT OUTPUT | 11 | INPUT INPUT
v [ 1 [0 [ o | INPUT INPUT 12 | OUTPUT | OUTPUT
v [ 1 [ o | v | iNeUT INPUT | 13 | OUTPUT | INPUT
v |1 v | o | INPUT INPUT | 14 | INPUT OUTPUT
1 1 1 | 1 INPUT INPUT 15 INPUT INPUT
MODE 0 Conlfigurations
CONTROL WOR( #0 COMTACL WORD a1
D Oy D Uy Dy 0y 0 D, % O By O, D, D 9 0
Clelefefefe]eTe] Llelelefefef ]}
Al ey Ab— A v,
{ n2ssa Uessa;
— -t e, -,
DO —ereeere—e—er| :{ 0,0, c «I.
—r =, -, 1,
L e s,
CONTROL WORD #' CONTIROL WORO w1
S O % © ©o, 0 b D, & 6 b B 0 9 0, 0
Llelefefefeff] Clefelefef- 1]
s ea,en, e
‘R, [C=NY
rF—— F—rt e, .
0,0y < -L 0,0y Wr——er——o] < {
e ) et rey e,
[ 1Y S sle—rtt— e,
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CONIROL MORD o4

CONTROL WORD »§

nooononn

by Dy O, Db Dy
nlvln

[T

S B
D, 0 =——————

__.,‘.'_o TR, PAy
et e, v,
R

e,

2, 0,

1$1388

¢ |

T S,

—_— e, e,
X

—F— 0,y

— e,

CONTAUL KOAD #%
©, Dy 0y O,

CONTROL WORO ¢

Cl]]

v O
[

T Tl

)
1]o

nonoE

L8284

L

UYL )

e — ey re,

—tl s
ey,
—_— e, e,

e,

S Y .
CONTROL WORD # CONTANL WORD e 10

D’ U. =7l Dl Dl n' DI 8 Dl DU Ty b‘ 0’ Ol C‘ “l
CTeT-T-T T 11 el 1]

—_—
090,

3
182584

Lt o ra-

{——#— re, %,

T
ey

ot — e, s,

|

LISy

LN
_{-:—. POy PCy

PRSI MR

CON 1HOL WORD 87

s O 0y

0y

LOWTROL WORD 811
Oy

0' ol

ﬁ,lu 0,

el

0y
t

Tl nonne

o
‘|

1

T

0.0, ~———]

s
—7 My A

s
e,
[P PP S————

L — o, 1,

4——/'——";".
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CONTROL WORO 012

2954

€y By e e c-

—
K
A

CONIADL wORC 418
%y

[LTTTLT

’“ | —

By 0y

O C e T

CONTROL waRhD 13

L —

COMTAOL wORD 811
D, Oy Dy D, O,

CLLLLLTL]

Y e e e 1

0, 0, @emeee

[ ‘_4’:'_— re, >,
3
—F—

sl—pi— o,

Operatling Modes

MODE 1 (Strobed Input/Output). This lunctional con-
figuraticn provides a means for translerring VO dala to
or from g specified port in conjunction with stsobes or
“handshaking” signals. In moda 1, port A and Port B use
the lines on port C to gensrate or accapt these "hand-
shaking™ signals,

Mcile 1 Basic Functionat Defindtions:

¢ Two Groups (Group A snd Group B}

® Each group cantaing one B bit data port and one 4-bit
contral/data part.

® Tha B:bit data port can be either Input or outpul.
Both inputs and outputs sre latched.

¢ The 4blt port Is used for control and status of the
8-bit data port



8255A/8255A-5

input Control Signal Definltion

STB (Strobe inpul). A "low™ on this input lcads dalalnle
the input lalch. ‘

I8F (Input Buller Fuil FIF)

A "high” on this output indicates that the dala has bren
loaded irto the input latch; In essence, an acknowlndgement
IBF is set by STB Input being low and is reset by the rising
edge ol the RD input.

INTR (Interrup! Requesl)

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 8 “one”, IBF Is 3 "one' and INTE isa "one”.
It is reset by the falling edge of AD. This procedure allows
an input device to request service from the CPU by simply
sirobing its data into the port,

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

MODE A (PORL A

A, e,

()

—— Ty

CoMIANL NPRQ

—nr,

Lo et
o OUTIUT

— WA,

A ——ed

gy [+~ 10

MODE | (PORT B
{ a0l 1)

-—m,

conTanL woRn

Dy ¥y Dy N, 0, O, O, Dy

NREECEED

e INF,

— iy

Figure 8, MODE 1 input

TR

ety ==

NPT FROM
PERIPHERAL

- —— )

)
o=

Fiaure 9. MODE 1 (Strobed Input)
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Output Control Signat Definition

O8F (Outpul Buffer Full FiF). The OBF output will go

"low" to indicale that the CPU has wrlillen data oul lo
the spacilied port. The OBF F/F will be set by the rising
sdge of the WR inpul and resel by ACK (npu! being low.

ACK {Acknowisdge Inpul). A “tow" on this Inputinforms
the 8255A that the data from pori A or port B has been ac-
ceptad. In essence, a response from the peripheral
device Indicaling that It has recelved the dala output by
the CPU.

INTR {Interrupl Raquest). A “high" on this oulput can be
used to Interrupt the CPU when an output device'has ac-
ceptad data transmitied by the CPU. INTR is setl when
ACK Ja a "one*, OBF Is a “one" and INTE is a “one". Il is
resel by the t3lling edge of WR.

INTE A
Controlled by bit set/reset-cf PCg.
INTEB
Controlled by bit set/reset of PC.

CONTROL WORD

D, D, Dy 0y O3 0, D, Dy
[+ Jo T+ [ Ju[XIXIX]

L]

1o NPUT
Qe DUTPUT

CONTROL WURD

0y O, By 0, D, D, B, D,

[ DDPEA =14

MODE 1 [POART A)

[T

nl, 1

MOOE | (PORT 81

e,

|——e 0¥,

e iz,

—— INTR,

Figure 10. MODE 1 Output

e )

WK \
boms e —— w17 —- |

N

e

e ¥,

P

R O ———

Ir TRUT

- o

Figure 11, Mode 1 (Strabed Output)
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Combinations ol MODE 1

Port A snd Port 8 cen be Individually dellned us input or
output in Mode 1 to support a wide variety of strobed 1/0
spplications.

rayPAy @

D ——edf oo T

CONTAOL WORD

Dy Dy Dy D, 0, Oy D, O [} LN

LTelefe]mf e X [ P
oy

- D
W —ed < f— i,
2, | &Zxy
ol vt

POAT & — (ETAOAED IWWUT)
PONT B - [RTROSED OUTFUT)

A -—q | —— T,

e[ o— 2,
TONTROL WOND

Dy Dy Dy 0y Dy Oy O D, rC, | = A,
LT T X A
LY
s, k)
B —— -t 0y fo—— K18,

e f—— v,

Ky min,

PORT & - [STROGED QUTPUTI
PORT B - (STRONLD INPUTY

Figure 12. Combinatlons of MODE 1

Opersiing Modas

MODE 2 (Strobed Bidirsctional Bus VO). Thia lunctional
configuralion provides a means for communicating with
a peripheral device or siructure on a singta 8-bit bus for
both transmitiing and recelving data (bidirectional bus
10). “Handshaking"” signals are provided to maintain
proper bus {iow disclplins In a similar manner o MODE
1. Interrupt generation and enable/disable tunclions are
1lsc available.

MODE 2 Baslc Funclional Dslinltions:

® Used in Group A only.

® One 8-bit, bl-directional bus Port {Port A} snd a b-bit
cantrol Port {(Port C).

& Both Inputs snd outputs are latched.

® TYhe 6-bit control port (Port C) Is used for control
and status for the 8-bit, bi-directional bus port (Port
A).

Bidirectional Bus /O Control Signal Definition
INTR (Interrupt Request). A high on this output can be

used lo interrupl the CPU for both Input or output opera-
{lona.

Output Opaeralions

OBF (Oulput Bufter Ful). The OBF output will go “low"
10 Indicsle that the CPU has wrlilen data out to port A.

ACK {Acknowledge). A “low" on this inpul enables lhe
tri-stale oulput buller of pori A 1o send ou! the data.
Otherwise, the output buller will ba in ths high im-
padance stale.

INTE 1 (The INTE Flip-Flop Associated with OBF). Con-
troifed by bil selresst ol PC,.

Input Operstions
§TB (Strobe Input)

STB (Strobe Input). A "'low' on this input loads dala Inlo
the inpui latch, -

1BF (input Bufier Full FIF). A "“high™ on Lhis oulput In-
dicales lhal dala has been loaded Into the Input Iatch.

INTE 2 (The INTE Fllp.Flop Associated with IBF). Con.
trolled by bit seUreset of PC,.
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Mode Definition Summary

MODE 0 MODE 1 MODE 2
N out iN our GROUP A DNLY
PAg IN QUT IN our -
PAy N our IN out -
PAy IN out w our -~
PAy N our IN ouy -—
Ay N our N our -—
PAg IN out N our -
PAg IN ouv N out -
PAy IN out IN out -~
PBg ] our IN out e
8,y IN out IN out —_—
P8y N our IN out _
rBy N ouT IN ouy —— MODE 0
Poyg IN ou IN ouTt _— OR MODE
Pag IN ou N out _ ONLY
Pag N oul IN out _
By N ouTr IN our —_—
PCo N out INTRp INTRg 1o
PCy N out 187y OBFg 1o
PCy IN out STBg ACKg 170
PCy N our INTRL INTR, INTR,
PCy N our §TBa uo §7Ba
PCg IN our 18F & 10 1BF
PCq IN out 110 ACK A ACK 5
PCy N out 1o CBF 4 OBF

Speclal Mods Comblinalion Consideralions
There are several combinstions o1 modes when not all of tha
bits in Port C are used for control or status. The rematning
bis can be used as follows:
If Programmed as Inputs —
All Input lines can be acces.ad during a normal Port C
read.
If Prograramed as Outputs —
Bits in C upper {PCy-PC4) must be Individually accessed
using the Bt set/reset function.
Bits In C lower {PC3-PCq) can be accessed using the bit
set/reset functlon or accessed as a threesome by wrlting
Into Port C,

Source Current Capability on Port B and Port C

Any set of eight output buffers, selected ranoomly from
Ports B and C can source TmA at 1.5 volts. This feature
allows the B255 1o directly drive Derlington type drivers
end high-voltage displays that requirs such source current.

Reading Port C Status

In Mode O, Port C transfers data to or {rom the peripheral
device. When the 8255 is programmed to functlon in Modes
1 or 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
periphera! device snd chenge the program flow accordingly.

Thera is no special Instruction to read the status informa-
*lon from Port C. A normal read pperation of Port C Is
executed to perform this function.

INPUT COMFICURATI N
o, ‘o, © 0, D, 0,

[l mfe)

anoue & Ghoue ¥

OUIFUT CONFIQURATION
c, By 0o D, o, o, Dy, O,
| o8F, I"‘"‘ vo l vo Ilmu,lmu,l o7, lmu.]
= ru i
GROAW ¢

GAOU? O

Figure 17. MODE 1 Status Word Format

D) O Dy D, Dy Oy 9, O
IW‘ Imnll 186, [mn, lnnu‘D<|>q>q
anowr & oRours

DEFINIO BY 5%0( 0 OA MOOT 1 SELICTION]

Figure 18. MODE 2 Status Word Format
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