Ol (a3 1/0 5 el pasi
Al Al Jlasyl
data <lbal) o haal —
i dee D dga) S /O DleSatia Jand
5 ¢l 5 systems bus aUaill (el Jas 5
. 1/0 Q)
5 3eaY) ode dalatiall
1O sl (e g Sl AW /0 clalaial
Data <Ll —
Command »l —
Status s —

rﬁ"j

w
)

IIII.

6jliall

Architecture ¢

|/0O System Design
i s Cilallas
G;)ds“/@k&dﬂ eLEd e&a*gii

z A~ J23 45 65,536 O

data bus <blnll (el G sk e alladdl s e bl Ja(]

A sl o)) sie waail AJ15:0] onsbiall b alaainl 0

g oAl Glly asiy ol Jaall clile dasieg(AX 5l) AL a0

Al

AX

8086

= Data bus ~
1L 1T I
1/0 1/0 1/0
N A | .

Address bus A[15:0]
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Intel has developed several peripheral control chips for : - .
DA Microprocessors and adamsall Glas |

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

Other Peripheral Devices GJU—"‘I[ 8755 p ble Perioheral Interf
8253/8254 —Programmable Interval Timer (PIT) rogrammanble Feripheral fntertace

8259 —Programmable Interrupt Controller (PIC)
8237 —Direct memory Access Controller (DMAC)
Data bus 1/0O Device

< Key board
Command
Control bus
8086 <::> 8255 > Printer e

> LED Display

A ss bus
ddress bus Data

Status

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

https://manara.edu.sy/


https://manara.edu.sy/

:\:\Lga.d\ Q\J;jl\

Pin Diagram of 8255

z AN Jaall 24 pin oo <l el ek 5 JiaY) sas 5 82C55 LA]&
Llail &3 Jaxd A, B,C Gle sana GO ) anids 8)Lial
(mode 0, mode 1, mode 2) ==

Cra S) GS\.:LA\ &= Jandl jUsti) Alls | C\.S;S 8MHz clock

PA. ™ T 0o W& 40 [ PA,
Port A | T ]2 3900 P L Port A
PA, 3 38 PA
oF 3/
II.‘L,_, 4 3? [_1'1--
GND o © "”E . b,
| 7 35
A D
A | 8 33 | Dl
— 0 32 ?
e D
Upper | o'l 10 8255 31 )
Port C PC, :; 29 : D,
HP(:-. ')3 I]:l
-~ 13 = | N
[ower i:: 0] 14 i; | :’}
- 1 15 - oo
Port C | »c i BT 25 PB.
et T 24 PB,
PR, . o 23 PB; > Port B
Port B PB, 19 2 PB,
PB, 0 5 PB,

https://manara.edu.sy/
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Selection of ports 4 sl Lial

:\#:\Mj‘ CA\J;)S\

0 o | 0 Port A
0 0 1 Port B
0 1 0 Port C
0 1 1 Control Register

Selecting Port / Programming 8255

https://manara.edu.sy/
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%\7 Architecture ¢

Programming 8255
MOV DX OFFF6h;
MOV AL 80h;
OUT DX AL;

Port A
MOV DX OFFFOh;
OUT DX AL;

Do-0O7F

Port B
MOV DX OFFF2h;
OUT DX AL:

Port C
MOV DX OFFF4h;
OUT DX AL;

: r oz xR

Y\/\/\/

https://manara.edu.sy/
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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=0Cutput

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=0Output

Mode

selection

1=Mode 1
0=Mode 0

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

Group A

https://manara.edu.sy/
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Example

—
Configure the ports of an

8255 chip in maode 0O, with
Part B and Poart C upper
(PCU) as inputs and Port A
and Port C lower (PCL) as
outputs.

3.4
D7 |

Group A | 0

1=1I/0O0 mode O=BSR
mode

Mode selection
00=Mode O

01i=Mode 1
10=Mode 2

Port A
1i=input O=Output

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

Architecture i

SA 1

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

| 1=input 0=0utput

Port B

Mode

selection
i=Mode 1
0=Mode O

https://manara.edu.sy/
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Pﬂ Architecture oL

dsola
1 1/0 3 3eals Juaidl zliss
(data, 3,583l COlaall Calite ) J g o)) A1) —
.status,..)

(1/0 mapping) 1/03) lasbaas Je J gpa sl ainy o
100-9:Ler Cpppmlad (1S5 321 3 —
Memory-mapped 1/O 3_SIAl Jasads 38 5 = Hall/Jal 5
Isolated 1/0 Jeiwall &= Al/J2aN »

(to send Juai¥) Y S iy (pe alail 3 el —
data, ...)
Programmed 1/0 gl z Al Jaall »
Direct memory access 381l ) yibwl) el o
(DMA)
Interrupt-driven 1/O dadalaally daall = Al Jaall o

https://manara.edu.sy/
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1/0 address mapping 1/0 o) sie hayass D
Memory-mapped 1/O 3813l it ég |/O — A‘V

uﬁJuAMUSSU Bel AL dgud Augl) Of-bﬁ‘ .
.5 S fﬂyjfﬂ!
dQUSY g read 388N <) L&) (udd EEIE
Write
1/0 Lﬁ\ Jadadil) |3a addid Slallzall ?LM .
.mapping
:Isolated 1/0 Jiiwall z Al Jaal) —
JEia /O pgbs S o
m:\u..a 2\41353 Sf-\ﬁ Q\JL&! o
Jiwall z AL JAN Pentium Clpdlas s x5 o
isolated 1/0  FFFFA
64 <ublisl€ 64 o )d8a (e jua awady
KB address space
8-, 16- <Ol e Al 4l rans »
‘and 32-bit 1/0 ports
.h.\ha.d LSQJ CJAM Jadl) das UM Mb@\ — 00000
‘memory-mapped 1/0 &_s1|

Direct I/O

1/0
addressing
space

Architecture ¢
1/0 556a) ) J saa sl
Accessing 1/0 DeviceS

FFFFF

1/0

0000d

Memory addressing
space

Memory-mapped 1/0

https://manara.edu.sy/
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DAY/ Architecture ot
o 8088 zlladl & ) sl yslic ua
o 8088 Port Addressing Space

Addressing Space 4 sl 3] Sl Cladatll JMA e el J a0

IN AL, 80H
A IN AX, 6H
OUT 3CH, AL
OUT O0AOH, AX

DX Jawsadl DA (e J a0

SPT
X I (e IN AL, DX
A - IN AX, DX
OUT DX, AL
00F8 . iﬁ‘ OUT DX, AX
0000 J /

https://manara.edu.sy/
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Input Port Implementation Jaa 4. s L PH
II ;.‘-
‘ E'u'

A7l —
A6 —(
A5 —(
Ad —
A3 —
A2 —
Al —Q
A0 —(

Circuit Implementation & _lall 2a:li] 6ol
ICH & Jaall 4y o sie o) (st —
LAl 56 J ke
Data bus<—Tri-state buffer <, Jall <y
Input data

[ ce

D I0/M

8088

Architecture i

oA

el by s
bl Galy Apbyaall Input
————— > Decoder f
Sl el L)

Al 53 g bl Juai) axe die dailaall e sl 5 3ea ) 7 o —

Jaal

Juay) cliby Llasall 5 el Jis 7 Al 4 5 ae gllaal) Juai) 2
CPUJ by =l

JAaal) Gy Jai g adlle dad 7 Al dailaa priar Jae i) 85l uSati

bl pals
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Pﬁ}’ Architecture i

Saos = D&l i) Jals 5,k

gl

.Simple 1/0 Gubarad) 1 aY) JAay)
.Simple Strobed 1/0 Lyl zanll =1 AY) Jasy)
.Single Handshake 1/0 Z3aY) dadlbad) alaiisl
.Double Handshake 1/0 45Ul dadladl aladiul

n W NP

https://manara.edu.sy/
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i paa ik Trpsneaas i 1

[

AJd: o0

Iecturs 15

Strobe Contral

Architecture i

e il oy )l 1 il

* Employh a singli eamrad lise o tisse sach tramdis

* Thir sirabs may be activated By eithir the sourcs & the deslinatSan unie

>< data >< simple
(no handshake)

scurce-Inibatrs Srobe et natinn-Intiabed Strabe
far Data Trareder fov Data Teansher
=k Disprarm Be=k Diapam
P _I'“'-_-h— o -H'I'-'I
|"" e . |

R R R R R R R TR AT

Flrrdeyg: Dlppam

- s Tx
e I

Handshaking for 1/0O

C5E 710, Comparier Organizatien and Arckempene

Harpeet Baur, CSETT

_strobe
\’}

ACK </ Single

Handshake
data
strobe (C\ %

Rx ACK - Double

Handshake
’  Data transferred after the
data first STB and ACK.

https://manara.edu.sy/
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1/0 Device 1/0J 5 3¢al e Jli %

6jliall

Keyboard zsilaall da e
S g @M\ Z\Aﬂ . B
Key depressions and .4Ssy mildall @ .‘. _'

releases
scan code g 5 duds Flidall cd may Uagly o

Ay Al a8 S mall 5 il ) A Wiey — A7_—C

) " A6
ghs A5 —O
hﬂ&ﬁdﬁ&ﬁtﬁd\wsﬁg.ﬁnm» ﬁg:
Zilial |
Uidall 4880 gal) ASCIT Ay 48Me Al (sl » Al —(
< o i A0 —C

Architecture i

Z oA 4l s 2w

Output Port Implementation

Circuit Implementation 5 Al aanliC]

OCH s z Al 4l s o)) e (i —

Data bugs—— >

Latch :>Output data

DD—

8-bit parallel 8-BitK 4aw due & 43 o3 A e 3y —
1/O port

PPI 8255 8as g1l J3& (pa clld g8a% (Say o

WRI10/M

CLK
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8255 1/0 ports &bl s Jeas

Pj Architecture ¢

dsols /0 5 3¢al e JEsl/O Device
oLal
Ffmtlrll [0RD ——> KD O e AW 8255 PP sas 5l <lliad o
conirol | —— —
bus [OWR ——= WR 8—bit U.AJ.U
Al5‘i§ * Port A (PA)
b\ To » Port B (PB)
A6 — = ( / > data
?W 1" w-pr * Port C (PC)
From A5 — 8235 PPI ) i
address LAJ\.ASMU.\J\ u.mjh.c U@ ) —
bus | A2 —Ad i
8255 register Port address
Al Al PA (input port) 60H
5 tls PB (output port) 61H
PC (input port) 62H
Command register 63H

https://manara.edu.sy/
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I/O Data Transfer 1/0J) bl Ja Pf Architecture oL

dsola
6)ligall

sk e il Jiiilee jud o Bhdi sz Al daall Gl laphaas 4l .

cllal) Ji sl — - 5 ,SIA)

st (R o Partial mapping > lashas —

Programmed 1/0 4aw sl z Al Jaal) ;I\\A/I;; - Full Mapping oIS Jakas —
DA e i) ek — @\SM‘AAJSGMDJS:\M}‘U\ADC-‘)S\A.\SAJ o

Programmed 1/0 4sw il z JA0 Jaall Glas g o 60H Wl sl e

Interrupt dxblaall e
Three basic techniques <30l 4ualuy) Slysll o

Programmed I/0O — PAT7 U (e #likall dlla 36 pra

| DMA —  PA7 =0 — key depressed
Interrupt-driven I/O — . PAO =1 — key released

7-bit (e oue 35805 Slllia
« PAO-PAG

https://manara.edu.sy/
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8255 daa jull AL0a1 Al Ldasall saa )

8255 Programmable Peripheral Interface

8088

Y

&jliall
Data bus
> D[7:0] —_—
A0—
Al—» <:>PB[7:0]
RD Control port
WR™™ < >PC[7:O]
RESET—
A7 CS
A6—C
A5—C
Ad—
A3
A2
1IO/M— Al Ao | Port
0 0 PA
0o 1 PB
1 0 PC
1 1 Control

Architecture ¢l

|/O Data Transfer 1/0J) clily Ja

Programmed 1/O geasall z Al Jaall .

busy- JURBY) <l yib YA (e diy —
waliting
polling _lusic¥l Alasll Laus
Example JG« e

C_u\ﬁ.d\ 4;)5 e C\_\SA '6;:\)5 Cpanaly —

low 4ol AW PA7 Gla il e
eiliall aaf larin o3 08 a0l ) il

CM‘ a)sw B;\J'é o
38 3l ASCI ) e ) Lies i o

https://manara.edu.sy/
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4% Architecture ¢
o 8 saiall alad ]l

>

0)liaJl
Power —* + 5 GFE_UF'
supplizs L———> GND | Group T Per KT o
. S A PaT - PO
contnol (e p
I
Group &
Cmy- B R — T
Bi-directional Upper (414 PCT - PC4
data bus=s Data
ST bus ] =
- butter .
D7 - O0 sbit —
T emal | T Pe © KT
data bus Lower (ly PC3 - PCO
L |
RD ——* Reaar
— Grou
WR —————s it . GI'E-B'-IF- g
#1 ———p| Contral iy ¢ < b BT, S —
Logic control . 140
A ———————§ PB? - PED
Faset — o i ':ir:' ‘

= )
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Pf , Architecture ¢
8255 Z\AA).\M aLal) dagl w\ 3as 4l

deol ~

sti-e) 8255 Programmable Peripheral Interface

Group A

Port A (PA7-PAQ) and upper
half of port C (PC7 - PC4)

Group B

Port B (PB7-PB0) and lower
half of port C (PC3 - PC0)

'O Port Assignments

Ay A Function

0 0 Port A

0 1 Port B

1 0 Port C

1 1 Command Register

https://manara.edu.sy/
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P ™ Architecture ¢
7 ‘!.k, : N

iy 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)
7T 6 3 4 3 2 1 0

1
Group A — Group B
P?rt:C_ (PCT - PC4) Port C (PC3 - PCO)
mput 1 = mnput
0 output J = output
Port A Port B
1 = mput 1 = nput
0 = output 0 = output
Mode Mode
00 = mode 0 O =g
01 = mode 1 1 Sttt
1x = mode2

Command Byte B (Scts or resets any bits in port C)
7 6 5 4 3 2 1 0

d|x| 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 ¢\

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

https://manara.edu.sy/
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DAY/ 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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STB The strobe mput loads data mnto the port latch on a 0-to-1 transitiD
IFB Input buffer full is an output indicating that the input latch
contain  information deola
INTR Interrupt request is an output that requests an mnterrupt 0)liaJl
INTE The interrupt enable signal is neither an input nor an output; it is an
internal bit programmed via the PCd{port A) or PC2{(port B) hts.
PC7PC6 The port C pins 7 and 6 are general-purpose I'O pins that are
available for any purpose.
Mode1 Port A Thning Diagram
PORT A
INTE —— QTR
»IBF
IBF {Buffer full) N
»INTR
Peory o INTR {Interrupt request)
Model Port B —
ED
PORTB
INTE N
B +——STB
Port ™
b e —___ |
Data strobed Data read by
> INTR into port N1 CrOProcessor

Architecture ¢

Programming 8255 8255 4ax »

:Mode 0 0 L0
z ol daa il € gl 4 IS5 C SA, B, Sl sl sy Wiy —
4-bit Legie IS Lagany (e (pilitns (i) o0 (AIC A sl annsi Sy —
:1 Mode 1 i

goA S J20 clS By A sl g
.handshaking daéladl Ja¥ C 44 sl aniiius

< PA[T7:0] —> PA[7:0]

PC4— STB, PCT—
PC5— IBF PC6— ACK,
PCI— INTR, PCI— INTR,

8255 K— PB[7:0] 8255 —> PB[7:0]
PCZ— STB, PCZ— OBF
PCT— IBF PCT— ACK,,
PCO— INTR, PCI— INTR,

PCS, PC4, 5—>

https://manara.edu.sy/
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PAD Architecture ¢bi

o 8255 PPIJ Jaad) Lalail il e
B : Mode 2 <2 kil

oY) Al o) SI A Al gl e i
handshaking 4sibadl C 44 gl aodius
A hailly 510 hail z A 5 JAS JerdB Al ) daa Sy —
<——> PA[7:0]
PC7— OBF,
PC6[— ACK,
PC4[«— STB,
go55 PC5 " IBF,
PC3[— INTR,

PC2— In Out STBs OBFg
PC1— In Out IBFy  ACK,
PCO” In Out INTR; INTR
<——> PB[7:0] —— NTRg  INJRg
Made 0 Mode 1

T40H ) sl die 8255 A yd Jeadil jue 5 GlSis aanan
mode 0, Ja2 0 daaills 8255 a5 3 A A sl Jaicdiis st il Cilaglail) de gana i€
PC4- J3xS PCO-PC3 s output z a5 0 kil port B B 4l sl port A as input

fz AS PCY

https://manara.edu.sy/
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INTR

OBF
ACK
sTB

IF¥B

INTE

PC2.PC1
and PCO0

Y

deola

Output buffer full is an output indicating that the output buﬂ]:b_cd[
contains data for the bi-directional bus

Acknowledge 1s an mput that enables tn-state buffers which are
otherwise in therr high-impedance state

Interrupt request is an output that requests an mterrupt

The strobe mput loads data into the port A latch
Input buffer full is an output indicating that the mput latch
contains information for the external bi-directional bus

Interrupt enable are internal bits that enable the INTR pin.
Bit PC6(INTE1) and PC4{INTE2)

Theses port C pins are general-purpose I'O pins that are
available for any purpose.

Architecture ¢

8255 PPIH Jaxll Llail &l jue

PC3

—» INTR

( PORT A )
™

INTE

PCo

4+————ACK

PC7

—® OBF

PC4

4+——5TB

PC35

—»®IBF

PC2-0

+—» 10O

Mode 1 Strobed (abiw (e g e (o el badall o Sy

.Mode 1 Strobed Output s Input

https://manara.edu.sy/
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DAY/ Architecture ¢

dsola 8255 C 4l sl Gl Jieatiy pbaaly 2S4S
o)Liall PCBSR Control word contd.

aSail) AalS (P e C 4l Clils 8 1 paca ) uieaiy oSall (S

X | X | X | SB2|SB1|SBO | S/R*

0

!
PC bit set
/ reset
control
word

Select bit of PC / [1-Setto 1
Don’t to be set/reset |0-ResettoO

cares O 0 O Bit O of Port C
O 0 1 Bit 1 of Port C

1 1 1 Bit 7 of Port C

https://manara.edu.sy/
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Pj Architecture ¢
-y 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

https://manara.edu.sy/
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Architecture ¢
LE@Q A JAAl 4 gl dxlalaal) dadliag

‘:'J'-‘—ﬂ-” Handshake Interrupt |/o port

8255
4l gl aea Adalad) dadlaal) ciliys
1JAas Lelas 2ic A
INT, is PC3
|BFA is PC5 l l ‘STB*A (PC4)
IBF, INT,

(PC5) (PC3)

https://manara.edu.sy/
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Lelbeok e Sl z AN Jlea al 5% Leie Pﬁ Architecture ¢

Aledl) cpe Ladlall 5 LEYI S 13 Lad yiiay Jleall 2820 Handshake Interrupt j/p port
- IBF (input buffer full)=0 STB /
SLledll ye Glilall Jlu )b & 8 (0= cilS 13
die dllxdll STB* (Strobe) 3_ L) =iy 5 PB7-0 / \
3‘;9 ! IBF
JA ¢add yall (g siuall A STB* 3 )LE) Jaiss Laxic
TBF el Ui 5y Al il INT —
) RD
) 35 Laa INTE LS Jadl dadalial) (Sl Jla 8 Data \ /
el dalalis \
from ——F /
dadaliall 3 5L) Allad o L] Al sl 36 )y pellaall o g3, 1/0 dev.
INT 5 IBF GioWEY) Jandi (ks o3 g

https://manara.edu.sy/
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P:, Architecture ¢

&jliall

LILEE PSS et
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L el daall Llaall e Y| i .
ixal 5 r A=Y PT/ Architecture ¢

Zd)'.'\;.d\ 3 "Lmj\
CALL  3lie  CALL e ill malinl b il iy a2 ¥ dmola 4.19 J.ﬂ\ C.A\ J-d‘ ;lsm\ uLuSu

“%‘L)M B u‘ 45‘“-‘-‘)5\ G‘“\-’)-.‘M 4_49 ‘.—‘%J ol c;-‘“.-.‘-‘JM

S8 d Gl sleall 5 operand ;
IPJie 33 gl Jaf (pe 4 gllaall a1 dal e 5 daadl () o 8l iyl Ao 3 B20a4)
4 LS 55 ein 3 s, )l s I o ) i) 0 oS g o
LSl o8t JUiS) ie 5, (o Al el ) 28 ey Cus (o al)

3lalia daaladl 40U Aadanlly L_,,.ug.ul\ @U),J\ ) eS;.ﬂ\ J g2y
Gc)sl\ G.AU),\S\

Operand G s oLl
Near- proc ] wwf‘.‘” . e «
Memptr 16 Bl el BaLial) Aaple’
Regptr 16 [ CroABoaa & Al 5 Cy 16 Dl 3aaad) dadll Gl 3 gall ) sic Jads day
b e o) o Lebiand o sl el (e (Y AP L Y paia e AL
Memptr32 | | DAl 8 - - A i) 31l

CALL near - proc

Sl L8 —3 70050 H H oSl A8, 70050 H H CALL [ S| ]
shatidl J& 7004F H IP high shatidl J8 7004F H [ CS high CA LL BX

Sl A8 —»7004E H IP low syl 7004E H CS low
#3idl ey 7004DH 7004D H [ IP high
G~ oV T004CH Sl A8y T004CH IP low 5agal) danlas @
ol 7 % N
he Sl 530l el (5 sl gualipd) ) oSl s ) el 3y gt o o o i S )
(a) (®) , RET
(4-3) Jsa
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SIS g i ) el
MAIN PROGRAM
MAIN PROG SEGMENT
ASSUME CS : MAIN PROG
MOV AX, 5000 H

MOV DS,AX
MOVAX,6000 H

MOV SS, AX

MOV SP, 0100 H

MOV BX , 2000 H
MOV AL,[ SI ]

MOV CX,[DI ]

CALL MULT

MOV [ BX ], AX

MOV [ BX+2 ], DX

HLT

MAIN PROG ENDS

(AU g o il mali ) Ll

SUBROUTINE
SUPR SEGMENT
ASSUME CS : SUBR
MULT PROC FAR
CBW

IMUL CX

RET

MUL T ENDP
SUBR ENDS

6jliall

Architecture ¢

Ahiadla
. bit 16 <ili 4a/j/ seds operand Jssial aag 1)/

L [ e Lavaall Llasl) ey
Apaal) 5kl

RET/ RET el (& denll 2y a0 Y
RET | JVswe | operand | IP dad g lajinl s oansy)
il slaliall Jaf (1 CS dad o)
et Jyaiall ang 13 (Bamll
- 5agall Aedai 8 Operand
Clsine ) iy 4ilé
spJ)

Jlia

ehia (B (oot @abin JB e (oo i Lo A el S
Ol Jshay 88 13 Taae g ol ali )| AT 3 a0l
@ O3 SCX OAe 5 aal s by Jsha 3 L) (53 20 pae
AL 033 8 o= Al malill e divy (ot ) eali il
il 53 Lgal) LA 5 SIA Cpa Aulliie il jam 8 At
O as#IS| 5 aa) s culy Al gla (o3 aaall ) Dl el
DAY 2l )
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Output Port Implementation z & 43 s i P:, Architecture ok
deola BESREPTRTtE,
6jliall -
~=|nput Port Implementation

T VO
p-tlops .0 8-bit input port When tri-states are enabled,
data from MICrOprocessor 3308: microprocessor can read
Toggle switches state of toggle switches into
are data source. 10k o AL (using IN instruction).
MRITITIEIRIENY \ 74AL5244

Data Bus

Light-emitting
diodes emit
when Q output

is set to logic 0. : SEL
= L/'O port address decoded to SEL
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Df Architecture ¢

deol ~

8255 1/0 ports il s Jua s e [ MO =Rl SAl/O Device
= 8- L _yms Chaae M 8255 PP sas ol ellic
bit
From [m ——= D  Port A (PA)
b (PR - Port B (PB)
e + Port C (PC)
A6 _ﬁ p—r < /8 Eiﬁ o WS Al gl cpglie (ym jay
s AS — 2 8255 register Port address
R R PA (input port) 60H
: i; PB (output port) 61H
PC (input port) 62H
Command register 63H
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|/0 Data Transfer 1/04) by Ja PA‘V Architecture o
oo oﬁ\ﬂ\h@gcﬂ\&ﬂ\uh\yh@@hﬁu .

b e i) U Al )j’“:‘“' Partial mapping s Jahas —

i) Ja sk — Full mapping S Jasbaas —

it (R il gl Haall da 5 il o Alla el @ LiSa

| Jsdl e S g Bl Al 30 ) 8 LSy

Programmed 1/0 4as el z 5all Jaall Glas 5 — S = 60H
DMA —

A e ) Heh — 7-bit'Ga i & iy il —

Programmed 1/0 da_ual) z A1 Jaall Slaa g o « PAO - PAG6

o Imterrupt LR - PA7 JDa (e Uikl Ala 46y
Three basic techniques &I 4l Gilal) o

Programmed 1/0 — « PA7 =0 — key depressed

DMA —  PAO =1 — key released
Interrupt-driven I/0 —

https://manara.edu.sy/


https://manara.edu.sy/

Programming 8255 8255 4a : P ﬁ Architecture ciuid
a1 A oS A Ayl sl ey AY/
handshaking daduadl C & sl paaius— degl 2 1/O Data Transfer 1/04) <Uly Jas

50 Ly g s o JAS JardB Al Ay (S ool
S Programmed 1/0O gl z Jall Jaall e
<——> PALT:0] busy-waiting JUai¥) <l i JMA (he 24y —
PC7— OBF : L 5 e
PC6l+—— ACK, polling JlusiwYL; M\F:;w e
PC4i+—— STB, o o >famp e
8255 PC5— IBF, oilial 4a 5l G
PC3— INTR, low el 32l PA7 dola sl o
PC2—s In Out STB; OBFg aaf Jara o5 08 a3l ) el
PC1—> In Out IBF; ACKg il
PCO—> In Out INTR; INTR il £ dak el § o
<——> PB[7:0] “—— — « i be) )3
Mode 0 Mode 1 438 o IASCI ) dad ) Lgiian 53 o
P40H o)) siall die 8255 day i Jndil oo i lie a1 il g i ) .

mode Ja> 0 kel 8255 sasg 4 A A gll Juddhy rand Al Giladdadl) de gana i) 2
JaxX PCO-PC3 s output zua 0 kaill port B B 44l 5 0, port A as input
¢z AS PC4-PC7
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INTR

OBF

ACK

STB

I¥B

INTE

PC2.PC1
and PCO0

Interrupt request is an output that requests an mterrupt

Output buffer full is an output indicating that the output buf

contains data for the bi-directional bus deola

: : ] : fglju_oJ[
Acknowledge iz an input that enables tri-state buffers which are —.°
otherwise i thewr high-impedance state

The strobe mput loads data into the port A latch

Input buffer full is an output indicating that the mput latch
contains information for the external bi-directional bus

Interrupt enable are internal bits that enable the INTR pin.
Bit PC6(INTE1) and PC4{INTE2)

Theses port C pins are general-purpose I'O pins that are
available for any purpose.

Mode 1 Strobed Input b e g 3 e (Fe il il sy (Sa
.Mode 1 Strobed Output s

Architecture ¢

INTE

INTE

PC3

—»INTR

. PORTA )

PC6

+——ACK

PC7

—» OBF

PC4

+——STB

PC3

—IBF

pC20

+— 10

https://manara.edu.sy/


https://manara.edu.sy/

DA@ Architecture ¢y
deola C aol sdl U Jaendy piaty 2Sail) dalS

&)liaJl 8255 PCBSR Control word contd.

aSaill A€ VA (e C Dl ) A 8 1 pocay i iy aSail) oSy

X | X | X | SB2|SB1| SBO | S/R*

0

!
PC bit set
/ reset
control
word

Select bit of PC / (1 -Setto 1
Don't to be set/reset |0-Resetto0

cares O 0 O Bit O of Port C
O 0 1 Bit 1 of Port C

1 1 1 Bit7ofPortC
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Pj Architecture ¢

6)jliaJl

C sl (e 4 AN 8 Taal 5 a1 G el
O X X[ X]|_ 1 0] 0 1 |= 09H,...

|
PC bit lt v —Setto 1
it se | _ l
/ reset Don’t Bit 4 of PC | | |
control cares Required instructions
word MOV AL, 09H
OUT 7FH, AL
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Pf Architecture i

6)lioJl

C el (e 60N jaar? p
O X | X|X]| 1 1 0 0 |= OCH,...

PC bit lt ' — Resetto 0
it se | | }
/ reset Don’t Bit 6 of PC | | |
control cares Required instructions
word MOV AL, OCH
OUT 7FH, AL
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aa Adalal) dadlaal) cililys
JAS Lelas die A A gl
INT, is PC3
STB*, is PC4

IBF, is PC5

PAY/ Architecture ¢\

o) A J2al D sl Aablia) dadlias
8)Liall
e Handshake Interrupt i/p port

8255

Port A| | <——= PA7-0

||

IBF, INT,
(PC5) (PC3)
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Jaall Al gl Axdalaall g dndliagll Df Architecture ¢l
Handshake Interrupt i/p port dsola JAal) 4y gl dxdalaall g dndliadll
2 it Handshake Interrupt i/p port

o el N bl e cliby = AD) Slea il (580 Ledie
Cal€ 1) Lagd ity leall (8 Jan 1 hailb dld=ll B Dl sl g ———

ABF (input buffer full)=0 4lel) (s 4anlall 3 LY 1/
J=&s5 PB7-0 Sl e SULAN Juu b p 58y 0= CilS NG o / \

oaddiall (g giuall vie Aldll STB* (Strobe) 3L
Al gal) ULl JAsS cadh yall (g gtall J) STB* 3 )LE) Jaisi Laaie  INT

IBF el Ju=éi 5 y235 RD¥ \ /
Aaklie L)) 535 Les INT5 L) i dakliall € Jla 3 DAT2 \
' "\ from /
leal
1/0 dev.

b o s Andaliall 3 LE) Alled L) 400 gall 36) 48y zllaall o g3,
ANT s IBF oy play) Jamds
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WR*

OBF

*

INT

ACK*

Data sent out
on port pins

| ; I
|I .I_-"
¥

6jliall

Architecture ¢
B Al 4l sl Aabaliall 5 dndliadl
Handshake Interrupt i/p port

8255
Aalal) dadlaall ey

e dic B 4yl gl ae
ITAS

— > PB
.0

ACK*, is PC2 Port

INT, is PCO
B H

OBF*, is PC1

Ll
OBF*, INT

B

(PC1) (PCO)
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/0 Cilee 8 dsailiad) s Ll

Jani 3alS JMA (pe Fadaliall Jonds ol oSy
(PCBSR) C 4 sall juduai g

daall 4 s Jole () Baaas il a5 o s
Z AN A 5 dalalia

z AN dole 10 Slea ¢ 1 ) i el X
AN Aadilia Jais () cr jal) dalie dlesy

A5l s 361 llaall o s

D Architecture oL
Z B Al i) sl dadaliall g dniladll

deola |
o)lial Handshake Interrupt i/p port

GullS 1) Lagd iy 4D il gl i) e by JLliuly 7 AL Sl o Lanis
(output buffer full) =0 3_LY

B LG Jadyg PB7-0 gl oo i) Sy 2 g8y <0 = cuils )AL
uaddial) g fiwal) 2ic dllad ACK* .(Acknowledge) ACK

A sl (e il ) A) (s oan cadial) (g siall ) ACKBE L) JALS Lanis

131 4w dACKasls
Jos dakilla ) a9 Laa  INTAL Sl (g o 4l gl dabalia (pSal (5 2 13),
el

) (5375 Laa dadalial) 5 L&) Adlad oL 4 o) ) 5 AT culy Sl b pllaall 268
ANT SACKOSE ) (4 JS s
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Dj Architecture oL

deola
ool
PA & PB 4lla o A1¥aS € aladia (Say siua Jaailly Jaad) axe aic
PC7 PC6é PC5 PC4 PC3 PC2 PC1 PCO

OBF* |[INTE |IBF |INTE |INT |INTE |IBF/OBF* |INT

P
<«

P
<«

v
v

PA status in Mode PA status in PB status in Mode 1

1 o/p (along with Mode 1i/p i/p or o/p
INT)

IBF = i/p buffer full
PA status in Mode 2 OBF* = o/p buffer full

INT = Interrupt INTE = Interrupt Enable
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