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Architecture ¢
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Intel has developed several peripheral control chips for , - .
DA Microprocessors and adamsall Glas 4|

80x86 family
—provide complete I/O interface to x86 chip doola Inte rfa ces

Other Peripheral Devices &)liaJl
8253/8254 —Programmable Interval Timer (PIT)
8259 —Programmable Interrupt Controller (PIC)
8237 —Direct memory Access Controller (DMAC)

< Key board
Command
) Control bus
8086 8255 > Printer Y0 Controller

> LED Display

8255 Programmable Peripheral Interface

A 55 bus
ddress bus Data

Status
Data bus 1/O Device

System bus

8086 zllaall aa 5 iilaa Joali day yill uts e 8 bit (0 Leie JS Jaa) &bl 5 &8 835 30 3aa 5 PPI 8055
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2 oA/ J2all 24 pin e <l Gl Bak ; JAsY)sa 82C55
Lalail SO Jasi A,B,C Sile sane SO ) anid /_’\,
(mode 0, mode 1, mode 2)  ;_, A
(o S el ae Jaall jUasi) Alls ) #Us3 8MHz clock  6yliall

== Pin Diagram of 8255

:\:\LM\ C'_s\J;)S\

1
Group PA .

iy 1o U R’"H

e S SN - A Gl'oup - <:> PA, - P PA-_ 2 PA,

.. r_l 4 -- -

] D - . TR

Group A CS p RESET

Port C K——> PC, - PC, GND ! D,

D; - upper Ay 3 D,
— . Dz

8-bit internal ~ D,

data bus Group B Upper 55‘4 19 8255 D,

Port ¢ K PC: - PCq Port C | pc. :; D;

lower PCom D,

f g :
Grou - N oo o 15 <

I control B P Gr WPBB ——> PB; - PB, Port € Eg: 16 PB,
T Logic M R i B PB;
RESET control PB, o PB; > Port B
CS l Port B PB, 19 PB,
PB, 0 PB,
Axchitecture of 8255 PPI
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Selection of ports 4 sl il [Av doainall las gl

0 0 0 Port A 0 0 0 PORT A 80 H
0 0 1 Port B 0 0 1 PORT B 81H
0 1 0 Port C

0 1 0 PORT C 82 H
0 1 1 Control Register

0 1 1 Control 83 H

1 X X No Seletion X

Selecting Port / Programming 8255
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Control Word .
DA‘J Programming 8255A

A Control Word is an 8-bit data that stored in control

register. Control Words are two types: djligJl ,

-~ [MlOdes of Operation
(a) BSR Control Word 875E b . dint g
(b) Mode definition Control Word can be contisured in two modes

e BSR (Bit Set Reset) Mode

¢ |/O (Input-Output) Mode: Mode 0, Mode 1 and Mode 2
e If bit 7 of control word is a logic 0 then 8255 will be Modes are configured by Control Word

configured as BSR (Bit Set Rest) mode.
* In this mode we can set or reset the pins of port C

BSR Mode (Configured by Bit Set-Reset Control Word)

D7 D6 D5 D4 D3 D2 D1 DO Control Word

[ !

If D7=0. BSR Mode If D7=1, VO Mode

Problems: v

(a) Write a control word to reset PC5. d . |
(Ans: OAH) Mode 0 Mode 1 Mode 2
(b) Write a Control Word to Set PC2.

(Ans: O5H)
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%\7 Architecture ¢

L LUELERE bl o)
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Bit set/reset
=] set
=0 reset

O O O O o o o o
X X X X X X X X
X X X X X X X X
X X X X X X X X
= R R =R O O O O
R B, O O r r O O
R O R O R O R
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D ™ Architecture ¢
7 ‘!.V, : ;

-y Programming 8255 8255 4xx
O 8255 has three operation modes: mode 0, mode 1, and mode 2

Command Byte A (Programs ports A, B, C)
76 5 43 2 1 0

1
Group A — Group B
Pflrrt:C_ (PCT - PC4) Port C (PC3 - PCO)
mput 1 = mput
0 output 0 = output
Port A Port B
1 = mput 1 = nput
0 = output 0 = output
Mode Mode
00 = mode O 0 =gy
01 = mode 1 1 Seuch?
1x = mode2

Command Byte B (Scts or resets any bits in port C)
7 6 5 4 3 21 1 0

dlx| x| x

N E—
Bit set/reset
1 = set
0 = reset
https://manara.Edu,SS\’/?lﬂcts a bit
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: Input or 4adlas s 71 A)JAY Mode 1 1 halll
Output with Handshake

O Aadlaal) @l L) Jabs Jaall) 138 8 (5 o
Jiky £ g4l J3 PPI 8255 2a 5l g gllaall
i)

1 1 2adlly Jaad) &) Jaa

(5) 5 J2 Gl gS B 9 A (il gal) LIS Jaatad
Aadlas pa 8-bit- z A

(adighd DB 9 A (il gl (e JS padiud-2
alddin) (Say g dadlas @l LAIS C 4 5

D 7) A)JA) b ghiS € (e Gaiial) uladll
A Jaall 0 3A5-3

Asdalial) shia ac3-4

Pj Architecture o\

daols 8255 PPIH Jeall Lalail ) 1
0)tioJl
Lol 7 ,AN/JA) :Mode 0 0 Ll
Simple Input or Output

8-bit 1/0 (i S ports A, B (Uil gl addicd
A-bit 5 58 C Al gall g
by 7 A o) JAaS W) Sl gl (e () A (S
12 0 2adl) A a ) cll gl 7 AT/JAAN & e

Outputs are latched z Al (pjai-1

Inputs are not latched Jaall ¢y AT axe -2

Aadal8all ) Aadlaall AI<a) SliLia (a3
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%Y/ Architecture ¢

ool 8255 PPI Jenll Lalaif ) e

: Bidirectional Data ola3¥) (A Uil J35 2 Mode 2 bl
Transfer

COmsaala o bl Jas caladas 8 ol S5 Jaaill 138 andiias

L colad¥) A 4 oS Jaadl) 138 8 A Sl sall A LSy 1
1 5l 0 Gehaadll aaf 8 B ) sl S

Aadliadl) Ol LAY C 4l sall o shad (0 (eed A D) gl a2l 2
bl Jald aie

Lo 51 € Al (n Al ) Lo st ol LiSey .3
B Al sl dndlina <ol HLEIS ol Jas 7 ja/JA0
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Control word Format

Group A

1=1/0 mode 0=BSR

mode

Mode selection
00=Mode 0
01=Mode 1
10=Mode 2

Port A

1=input 0=0utput

Port C
(upper : PC7-PC4)
1=input 0=0utput

D7 D6 /D5 4 |D3 D2 D1| DO

e —

Y

6)jliaJl

Architecture i

Group B |

Port C
(Lower: PC3-PCO)
1=input 0=0utput

Port B

1=input 0=0utput

Mode

selection

1=Mode 1
0=Mode 0

https://manara.edu.sy/
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%V Architecture ¢

Group A
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Example [>f\7 Architecture o

Configure the ports of an
8255 chip in mode 0, with
Part B and Poart C upper
(PCU) as inputs and Port A
and Port C lower (PCL) as » 8A |
outputs. j
240t o0t ot itodtait.o
Group A - SIS
Group A | D7 | D6 | DS | D4 | D3| D2 | D1 ]| DO
\_1_1
1=I/O0 mode O=BSR
mode Port C
(Lower: PC3-PCO)
Mode selection e =
00=Mode O 1=input O=0Output
Qi=Mode 1
10=Mode 2 Port B
| 1=input 0=0Output
Port A ‘
1=input 0=Output Mode
selection
Port C i=Mode 1
(upper : PC7-PC4) O=Mode O
1=input O=0utput
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CONTROL WORD

GROUP B

PORT C (LOWER)
1=INPU
0=0UTPUT

PORTB
1 =INPUT

0=0UTPUT

MODE SELECTION
0 =MODE 0

1 =MODE 1

GROUP A

PORT C (UPPER)

»l 1=INP

0=0UTPUT

PORT A
o] 1=INPUT

0=0UTPUT

MODE SELECTION
00 =MODE 0

*1 01 =MODE 1
1X = MODE 2

»| MODE SET FLAG
1=ACTIVE

Y

6jliall

/0 Mode

Mode Configuring |/O
Mode is configured by Mode Definition Control Word
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Problem 2: A control word is given CW=CDH. P:IV Problem1: Write a control word to
Explain the conditions of ports of 8255A. sooLa cConfigure port A as input port in mode O
6ioll gnd port B in mode 1 as output port

Solution

Solution:

D7=1; /0 Mode. The control word is 94H.
D6=1 and D5=0; Port A is in Mode 2.

D4=0; Port A is output port

D3=1; Port C (Upper) is input port. DO and D3 are low if port C is used as output or if unused.

D2=1; Port B is in Mode 1.

D1=0; Port B is output Port.

D0=0; Port C (Lower) is input port.

Q3: Configure Port A in Mode 2, Port B as o/p in mode 1.

https://manara.edu.sy/
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Pj Architecture ¢
dooLa 8255 C 4 gll GllA Jready pdualy aSadl) 4alS
6)liaJl PCBSR Control word ontd.

C sl e 4 AN 8 Taal 5 s 1] G el
O X[ X | X| 1 0 0 1 |= O09H,...

PC bit set Setto 1l
it se | |
/ reset Don’t Bit 4 of PC | | |
control cares Required instructions
word MOV AL, O9H
OUT 7FH, AL

https://manara.edu.sy/
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P Architecture ¢
MA]_‘?_ 8255 C aul sl Cilila Jrants beais aSail) dalS
6)liaJl PCBSR Control word contd.

C 4l sall (e 6 AN Jiuar2 (el

O X | X | X]| 1 1 0 O |= O0CH,...
_ Resetto O
}Dr(;sbeltt Set Don’t Bit 6 of PC
control cares Required instructions
word MOV AL, OCH
OUT 7FH, AL
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