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PPl 8255

The Intel 8255A is a general purpose programmable 1/C
device which is designed for use with all Intel and mos
other microprocessors. It provides 24 1/O pins which ma
be individually programmed in 2 groups of 12 pin anc
used In 3 major modes of operation
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c=0 35 Oreser Inputs or outputs. In MODE 1, each group
et M Ere may be programmed to have 8 lines of input
s N Fot = or output. 3 of the remaining 4 pins are used
P - for handshaking and interrupt control
PC40]13 28006 signals. MODE 2 is a strobed bi-directional
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Features:

3 10 ports PA, PB, PC & TTL compatible
It Is programmable ;parallel 1/0 device
Fully compatible with intel microprocessor

*PC has 2 4-bit parts: PC upper (PCU) and PC lower (PCL),
each can be set independently for | or O. Each PC bit can be
set/reset individually in BSR mode.

*PA and PCU are Group A (GA) and PB and PCL are Group
B (GB)

Direct bit set/reset capability is available for port C
». Operates in 3 modes mode 0, mode 1, mode 2

Improved dc driving capability
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Block diagram of 8255
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DO D7 - These are the data input/output lines for the device.
information read from and written to the 8255 occurs via these 8 dzq
lines.
CS (Chip Select Input). If this line is a logical 0, the microprocessor ¢
read and write to the 82
RD (Read Input) Whenever this input line is a logical O and the RD inpu
a logical O, the 8255 data outputs are enabled onto the system data b
WR (Write Input) Whenever this input line is a logical 0 and the CS inpu
a logical O, data is written to the 8255 from the system data b
AOD - AL (Address Inputs) The logical combination of these two input i
determines which internal register of the 8255 data is written to or re
from.

RESET The 8255 is placed into its reset state if this input line is a logi
1. All  peripheral ports are set to the Input moc
PAO - PA7, PBO - PB7, PCO - PC7 These signal lines are used as 8
/O ports. They can be connected to peripheral devices. The 8255
three 8 bit I/O ports and each one can be connected to the physical li
of an external device. These lines are labeled PAO-PA7, PBO-PB7, a
PCO-PC7. The groups of the signals are divided into three different
ports labeled port A (PA), port B (PB), and port C (PC).
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Control Word Register
In I/O mode if 7t bit is 1
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The three modes are:

Mode 0: basic input / output
Mode 1: strobed input / output
Mode 2: bi-directional bus




CONTROL WoRND
1ry DG D5 D4 D3 02 D1 Do

If the 7 th bit of CWR is 0 8255 initialize in mode

I I I
| = b x| Bit set/reset
I 1==set
Don't 0 =reset
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Examples:

If you want to set/reset bit O of port C then set D3 to D1 to
000.

Bit 1 of port C will be set/reset if you code 001 to D3 to D1.
Bit 6 of port C is set/reset if D3 to D1 is 110.
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Operating Modes Mode 0 (Basic Input/Output). This functional configuration
provides simple input operations for each of the three ports. No “handshaking
IS required data is simply written to or read from a specified port.

Mode O Basic Functional Definitions:
 Two 8-bit ports as port A and port B and two 4-bit port as PC low and PC u
«Any port can be input or output.
«If any port is programmed as output the out put are latched
«If any port is programmed as ouput the out put are latched

« 16 different Input/output configurations are not possible in this Mode.
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*No facility for interrupt driven 1/0O

Operation

*CPU generates CS AO and Al to select the the port for I/O
operation according to the specified add —

*Then CPU generates the RD/WR signal to read or write




MODE 1 (Strobed Input/Output). This functional configuratio

provides a means for transferring 1/O data to or from a specifie(

port in conjunction with strobes or “handshaking” signals. In

mode 1, port A and Port B use the lines on port C to generate 0
accept these “handshaking” signals.

Mode 1 Basic Functional Definitions:
» Two groups (Group A and Group B)

*Each group contains one 8-bit data port and one 4-bit
control/data port
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*The 8-bit data port can be either Inputs or output Both inputs
and outputs are latched.

* The 4-bit port is used for control and status of the 8-bit data
port.



Features of mode 1

*Two 8 bit port A & B used as 1/O port

*Each port use three lines from port ¢ as hand shake signal
*Remaining line of port C can be used as I/o line

*The input and output data are latched

Port C handshake signal can be used to interrupt the CPU
means interrupt logic is supported by 8255 to transfer data
from 8255 to CPU

Operation
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«STB generated by peripheral then 8255 generates IBF In
response of STB

*INTR Is generated by 8255 accordance with STB IBF and
INTE




Combination of MODE 1

Port A and B can be Individually defined as Input or output |
Mode 1 to support a wide varlety of strobed I/O application.
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Fig. 9.27 : Timing diagram of mode 1 input mode




MODE 1 INPUT MODE OPRATION

STB : - it is generated by peripheral to indicate that it has
transmitted data to input port

IBF : - this signal is generated by 8255 in response to STB
INTR : - this is active high signal given by 8255 to CPU

INTE : -if INTE Is set interrupt will be generated depending upo
STB & IBF

INTR = INTE* STB*IBF
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Peripheral 1
»j Input
9 |data lines
M OBF
Port it
C bits ACK

S5 data lines

Port

C bits

- INTRg

OBF

ACK

Mode 1 : Output mode interfacing

Fig. 9.29

*OBF: - It Is active low signal generated by 8255 and used by
peripheral as input when CPU wants to send the data on

specified port

» ALK: -peripheral read the data and generate ALK in response

of OBF

* INTR Is generated by 8255 to interrupt CPU if INTE is set
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P4, Py and Pg. in mode 1 output mode
Fig. 9.30

*INTR = OBF*ALK*INTE =1
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Mode 2 (Strobed Bidirectional Bus 1/O). This functional
configuration provides a means for communicating with a
peripheral device or structure on a single 8-bit bus for both
transmitting and receiving data (bi-directional bus 1/O).
“Handshaking” signals are provided to maintain proper bus flow
discipline in a similar manner to MODE.

1. Interrupt generation and enable/disable functions are also
available.

MODE 2 Basic Functional Definitions:
« Used in Group A only.

*One 8-bit, bi-directional bus Port (Port A) and a 5-bit control Por
(Port C).

*Both Inputs and Outputs are latched.
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*The 5-bit control port (Port C) is used for control and status for t
8-bit,bi-directional bus port (Port A).




MODE 2
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Fig, 9.33 : Mode 2 interfacing

Fig. 9.34 : P, ,Py & P in mode 2
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8155 Multifunction Device

Features:

«2kbits static RAM 256x8

2 programmable 8 bit I/O ports
1 programmable 6 bit I/O port
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1 programmable 14 bit binary counter/timer

Internal address latch to demux ADO-AD?7, using ALE line




8155 Multipurpose Programmable Device

=8155 Is multi purpose programmable device ,consisting three 1/C
port and 256 kb memory and one timer

=Here it eliminate the need of external demultiplexing of ADO-
AD7

=Multipurpose device 8355 include I/O port and one ROM where
8755 include a EPROM

=The control section of 8155 include 2 section

www.mycsvtunotes.in - MYcsvtu Notes

=Three 1/O section of 8155 can be used as input or out put port
where 2 1/O port are of 8 bit and one of the I/O port is of 6 bit

=6 bit 1/0 port can be used as handshake signal for other two 1/0
port



Pin out : - 40 pins

C

PC3

FC4
TIMER I
RESET
PCS

TIMEROUT
[ Pt

(CE IN B815E)
RD

W

ALE

AD0

A0

A2

AD3

AD4

ADS

ADE

ADF

'S5

5155

oo
PC2
PC1
PCO
FPEY
PBEG
PEBES
PB4
FEBE3
PEBEZ
PE1
FBO
PAF
PAG
PAS
FPA4
PAa3
Paz
PAaT
PAD

ADO-AD7 I/0 Addr/Data bus mux'd
RESET I Reset input

CE-bar or CE I Chip enable (55/56)

ALE I Address latch enable '
RD-bar I Read input .
WR-bar I Write input

IO/Mbar I I/O or memory secti -
PAQ-7 I/0 Port A (8 bit)

PBO-7 I/0 Port B (8 bit)

PCO-5 I/0 Port C (6 bit)

TIMER-IN I Timer input
TIMER-OUT-bar O Timer output




256 x 8
Static
RAM
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TIMER OUT e | Vs (0 V)

Block diagram of 8155




Block diagram of 8155
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Registers:

0 0 0 Command/status regq.

0 0 1 PA E
8
=

0 1 0 PB -

o 1 @ 1 PC :
3

1 0 0 Timer LSB s

1 0 1 Timer MSB

(ALE high, AD0=A0 etc)
(




CWR of 8155

D, D, Dy D, D -Ds D, D,
R Koo & Port A

il

Input
1 = Output

—= Port B_

o Port C

00 = ALT I
11 = ALT 2 | See (b
01 = ALT 3
10 = ALT 4

MYcsvtu Notes

——» [E, = Interrupt Enable Port A
Enable

O = Disable

l - [E; = Interrupt Enable Port B

Timer Commands
NOP—No effect on timer i
Stop—Stop counting if timer 18 running;
otherwise, no effect on timer
10 = Stop After TC (terminal count)—Stop after at end of the count
if timer i1s running; otherwise, no
effect on timer
11 = Start—Start timer if it is not running
—If timer is running. stop at end of the count.
Reload new mode and count, and start again
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Loading Format
M, | M, Tya | Tia | Ty | Tyo Ty Ty

T, T, Ts Ts | T; T; T, Ty

(a)
0
L
o
pd
S
Modes M, M, Timer Qutput *U;)
'E In this mode, the timer output remains high 0 0 Single Square Wave Cycle >L_’
‘or half the count and goes low for the l s S
semaining count, thus providing a single | N2 N/2
square wave, The pulse width is determined : -
by the count and the clock frequency. P
(&)
i In this mode, the initial timer count is 0 1 Square Wave 5
automatically reloaded at the end of each T c
count, thus providing a continuous square wave. | N2 N/2 N/2 N/2 l_ g
3
3
< In this mode, a single clock pulse is provided 10 Single Pulse Upon Terminal Count :
at the end of the count. T
I N —
| 4
| Timer Clock
> This is similar to Mode 2, except the [ Pulse Every Terminal Count
initial count is reloaded to provide a continuous T
wave form. = N SRR & e U-
I Timer Clock

N = Count in Timer
(b)




8253/8254 Programmable Interval Timer/Counter

Features
e Status read-back command
e Counter latch command

» Read/write least significant bit (LSB) only, most significant bit (MSB) only, or
LSB first then MSB

MYcsvtu Notes

« Six programmable counter modes
Interrupt on terminal count
Hardware retriggerable one-shot

Rate generator
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0
0
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0 Square wave mode

o Software-triggered strobe

o Hardware-triggered strobe (retriggerable)

* Binary or binary coded decimal strobe

» Developed in VHDL and synthesizes to approximately 5,000 gates

Functionally based on the Intel 82C54



http://www.altera.com/products/ip/ampp/cast/documents/m-cas-8254.pdf

Description

The 8254 programmable interval time/counter megafunction is a high-
performance function that is designed to solve the common timing control
problems in microcomputer system design. It provides three independent 16-
bit counters, and each counter may operate in a different mode. All modes are
software programmable. The 8254 megafunction solves one of the most
common problems in any microcomputer system: the generation of accurate
time delays under software control. Instead of setting up timing loops in
software, the 8254 megafunction can be programmed to match requirements
by programming one of the counters for the desired delay

MYcsvtu Notes
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BLOCK DIAGRAM OF 8253/54

CLK O

COUNTER
” “ 0 GATE 0

ouUT D

MYcsvtu Notes

CLK 1
GATE 1
ouT 1
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CONTROL LRz
WORD COUNTER GATE 2

REGISTER =
ouT 2




D0-D7: -these are * bit bi-directional data bus ,connect to system
bus

CS bar :- chip selection active low input to select 8253 chip
RD/WR:- bar input line to send or read the data though DO-D7
AD-AL:- address line to select the counter and CWR

CLKO,CLKL, CLK2:- thiese are clock input to 3 independent
Counter,pulse applied at this pin is counted by respective counter

GATED to GATEZ:- active high input pin to allow external hard
to control the respective counter the basic function is to start anc
the counter
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OUTOto OUTZ2:- active high output line used to give output of
counter the output depends on selected mode




8253 contains following blocks

Data bus buffer : - it 1s used to interface 8253 with system data
bus, it is bi-directional the direction is decided by RD/WR logic

Read/\Write logic : -control signal used with A0 Al and CS bar
connected with IOR bar /IOW bar or MEMR/MEMW bar

depending on mapping
Control Word Register :- it is selected when A0-1& Al-1
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Counter : -3 independent 16 bit counter ,can be programmed to
separately through control Word Register to decide mode of
counter ,counter has thee input as CLK,GATE, and one output as
OouT




Control Word Register

SC1|SCO| Selection
0| o0 Counter0 Mode of Counting
0 1 Counterl -
T T o T Counter O(Binary Counter
1 1 | Read back 1(BCD Counter
RL1(RLO Read/Load M2 | M1 |MO Mode
. . 0|l 0]|oO MODE 0
0 | 0 Counter latching opration| 5T o [ 1 MODEL
0 | 1 | Read/load LSB only *11]0 MODE?2
- 1 1 MODES3
1| 0| Read/load MSB only T oo S
1 | 1 |Read/load LSBthan MSB| [ 1 [ o | 1 MODES
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8253/8254 Modes of opration

Interrupt on terminal count
*Programmable one-shot
*Rate generator

*Square wave mode
«Software-triggered strobe

*Hardware-triggered strobe
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Mode 0 :- Interrupt on terminal count

»Here 2 WR bar signal is needed to load the CWR (CWR is loaded
11H) and counter by count value

5 4
Mode 0 Case (a)
LSB =03
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Mode O Case (b)
CW»= 11H LSB =04




MODE 1 : -Programmable one shot

 CWR is loaded by 13 H to initialize 8253in mode 1 once CWR
loaded OUT output goes low

CLK,

WR

Mode 1 Case (a)
GATE, _.

WWW.MYCSVIUNGLES. I MYCSVIU NOtES

:CW=13H LSB:=4 :
L/ |\

Mode 1 Case (c) GATEOE

OUTQ ’______./




'MODE 2 : - Rate Generator/Pulse Generator
»CWR is loaded by 15 H ,once the CWR is loaded OUT output goe




Mode 3 : -Square Wave Generator

»CWR is loaded by 17 H ,once the CWR is loaded OUT output goe
high

- CW=17H
WR

h) GATE, f J

OUT,
CW=17 H LSB=5

R T

(P) gaTE, _/

OUT, —————F

— CW=17H LSB=4
WR \
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(c) GATE,

oUT,




Mode 4 : -Software Triggered Strobe
»CWR is loaded by 19 H ,once the CWR is loaded OUT output ¢

CW=19H LSB=04

OUT, - ____/

CW=19 H

WR

“Unreo/

OuUT, I




Mode 5 : -hardware Triggered Strobe

»CWR is loaded by 1B H ,once the CWR is loaded OUT output goe
high

a4

CW=1B__ LSB=04
WR i

iTA
OUToi / j
' 4 3 2

CW=1B H | sSB=03 LSB=04
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Interrupt system

« Single level interrupt system

«  Multiple level interrupt System

Single level Interrupt System

1. CPU provide only one interrupt request line

2. MP ignore all other interrupt system during execution of any
Interrupt service routine

3. Here the problem to identify the and giving the priority to
Interrupting device can be solve using software and hardware
polling

10.35.71 DITILIT EeFS T ~rw ooy —
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Data bus [ Y o

INTR
INTA

e la, G| &,

Device 1 Device 2 2

+Vcc




Multiple level Interrupt system

1. Here the interrupt control logic provide multiple interrupt li
and pass one of them as per the priority of interrupting devic

2. MP can accept other interrupt during execution of any ;
Interrupt service routine 2
g
=
HIGHUPL BUULTAUOLL PIE. 1U.O SHUWS LIS IIUISYe!L O INMUILUIIE ITNerrupt sysiems, -
Address bus 'é
G < IR, é
Micro— fINTR Igf;rtrr%?t ' %
processor logic |e¢ IF.'I
INTA 1
IR,

Device Device, . . . Device,

Fig. 10.6 : Multiline or multilevel interrupt system
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MP 8085 interrupt structure
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Hardware interrupt

1.trap 2. RST7.5 3. RST6.5, RST5.5 INTR
Software interrupt

RSTOto RST 7




TRAP : -

It is nonmaskable edged and level triggered request

It is used for emergency purpose

*MP doesn’t execute any INTA cycle to read the interrupt information

*MP execute idle machine cycle to acknowledge this interrupt during this cycl
RST 4.5 is executed and bring the control on 0024 H

*It has highest priority among all interrupt

*RST 7.5

It is maskable edged triggered interrupt requested line
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*MP doesn’t execute any INTA cycle to read the interrupt information

*MP execute idle machine cycle to acknowledge this interrupt during this cycl
RST 7.5 is executed and bring the control on 003c H

*It has highest priority among all maskable interrupt
Disabled by SIM and DI




RST 6.5 & RST 5.5
*This are level triggered interrupt

*MP doesn’t execute any INTA cycle to read the interrupt information

*MP execute idle machine cycle to acknowledge this interrupt during
this cycle RST 6.5/ RST 5.5 is executed and bring the control on
0034/002C H

It is maskable interrupt
INTR
oIt is level triggerd interrupt request line

*MP execute INTA cycle to read the interrupt information from
Interrupting device

«Starting address depends on interrupt information
*Not affected by SIM
*Enable and disable by El & DI
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Software interrupt

|t is software generated interrupt
[t can’t be maskable

*Has highest priority among all

*Here jump instruction must be stored in to corresponding locati
to transfer MP controle to user defined ISR addr
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*Trap RST 7.5,6.5,5.5 take
only one M/C to acknowledge
request

*Response time Is very low

*Nos of memory location for
each ISR is very low hence
JUMP inst must be use to
transfer the MP’s control from
predetermined location to user
defined location

RST 0
75

5 1,

ClR T

(R 7.5) Resst
RST 7.5 intemupt—g._°—

recognized

RST

65

R
T 152

*003CH RST75

0038 H RST 7

I

Interrupt enable

flip-flop

=S

DI
Reset
Any interrupt lecognized5>"

R

IE

Q

INTR

Fig. 10.7 : Simplified diagram of 8085 interrmnt eteeims.

Interrupt Structure

0034 H RST 6.5

/0030H AST s

002CH RSTs5

0028 H RST 5




————— —

_for RST N, instruction is predefined. Following table depicis the same :

Instruction Opcode Address of ISR
RST 0 11000111 = C7 0000H ( 8 x 0) = 0000H
RST 1 11001111 = CF 0008H (8 x 1) = 0008H
RST 2 11010111 = D7 0010H (8 x2) = 0010H
RST 3 11011111 = DF 0018H (8 x3) = 0018H.
RST 4 11100111 = E7 0020H (8 x 4) = 0020H
RST 5 11101111 = EF 0028H (8 x 5) = 0028H
RST 6 11110111 = F7 0030H (& x 6) = 0030H
RST 7 11111111 = FF 0038H (& x 7) = 0038H

e difference between two successive locations is only 8 bytes. Hence jump irs

Difference between two successive location is 8 byte hence if
the ISR is greater then 8byte so JUMP instruction must be use

to stored in corresponding location to transfer MP’s control
corresponding location



|_1ﬁ TRAP REQ
1 =] Q i/
T 5 > FE
Clear
RESET IN@__-Z_
TRAFP ACK 1 7.5 (RIM)
oy = (o] —\ RST 7.5 REQ
RST 7.5 el -D"::I J
et == P FF
Clear :d/)__‘)
R 7.5 (SIM) (@)
e S z
RST 7.5 ACK (RIM) S
=
s o >
R 7.5 8
masik >
latch
m7sem —y 1 pe ia =
RST 6.5
8 L S-SRI D RST 6.5 REQ =
I L s 0
M 6.5 (SI1M) O
1 Shres“fmses =t
mask (RIM) c
latch >
=
= 5)
RST 5.5
E 1 5.5 (R1IM) TE A RST 5.5 REQ é
L
M 5.5 (SITM) S o) .J :
h Rss |M55
mask (RimM)
latch
MSE (SIM =
INTR ¢ )
:I— @ ™\ INTR RECQ
-
El s Q
INTE

FF

RESETIN _DI—15—> > R
Any interrupt ACK

Fig. 10.8 : Intermal logic diagram of imterrupt control logic

Internal logic control of interrupt control logic




El -ENABLE INTERRUPT

*It is used to enable all the maskable interrupt

oIt sets an INTE f/f of interrupt control logic

*It is single byte instruction takes only one M/c

eIt is also used to enable maskable interrupt during execution of ISR
It does not effect on trap\

DI- DISABLE INTERRUPT

* It is used to disable all maskable interrupt
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oIt reset an INTE f/f of interrupt control logic
It is single byte instruction takes only one M/c
oIt is also used to prevent a critical part of program from maskable interrupt

*It does not effect on trap




SIM :SET INTERRUPT MASK

It is one byte instruction used to enable all maskable interrupt
It does not affect on TRAP and INTR

eIt is also used in serial data transmission

oIt transfer SIM format from accumulator to control logic

oIt also transfer serial data bit D7 to the SOD pin
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SOD: - serial output data

SDE : - serial data enable (1 enable , O disable)

R7.5:-resetR 7.5 F/F (1 reset F/F, 0 no effect on F/F)
M7.5,M6.5,M5.5: - mask RST (1 mask or disable ,0 unmask)

MSE: - mask set enable (1 -d2,d1,dO bit are effective 0 — bits are ignored )




RIM : READ INTERRUPT MASK
oIt is single byte instruction used to check the status of all maskable interrupt
oIt also transfer serial data bit from SID line to D7 bit of accumulator

It does not provide status of trap & INTR

*This instruction transfer the content of interrupt control logic to accumulato

*It is used to check status of pending interrupt
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SID:-serial data bit
17.5,16.5,15.5:-RST bit is pending(1 pending ,0 not effected)
|E:-Interrupt enable (1 INTE F/F is SET , O F/F reset)

M7.5,M6.5,M5.5:-Mask RST (1 Masked or disable , O
unmasked)




INTERRUPT CONTROLE LOGIC OPERATIONS

Trap
*PPI generate trap to set trap F/F

*In response to this MP completes current instruction and execute ideal cycle
during this cycle MP calculate starting addr of ISR 0024H

*Than MP reset trap and INTE F/F and MP execute 2 M/C to store PC content t
stack memory

RST 7.5
PPl activate RST 7.5to set RST 7.5 F/F

If R 7.51ds set and INTE F/F set and mask 7.5 F/F reset logic activates an RS
7.5 request

www.mycsvtunotes.in - MYcsvtu Notes

*In response to this MP completes current instruction and execute ideal cycle
during this cycle MP calculate starting addr of ISR 003CH

*MP execute 2 M/C to store PC content to stack memory
RST 6.5 AND RST 5.5 Same as RST 7.5



INTR : -
* the PPI activates INTR signal
*In response to this INTE F/F is set

*MP completes current instruction cycle and execute one interruf
acknowledgement cycle (INTA)for call instruction from external
hardware

www.mycsvtunotes.in - MYcsvtu Notes



8259 Programmable Interrupt controller

Features:
-8 levels of interrupts.
«Can be cascaded in master-slave configuration to handle 64 levels of interrupts.

Internal priority resolve.

MYcsvtu Notes

Fixed priority mode and rotating priority mode.
Individually maskable interrupts.
*Modes and masks can be changed dynamically.

*Accepts IRQ, determines priority, checks whether incoming priority > current
level being serviced, issues interrupt signal.
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In 8085 mode, provides 3 byte CALL instruction. In 8086 mode, provides 8 bit
vector number.

Polled and vectored mode.
«Starting address of ISR or vector number is programmable.

*No clock required.




Block Diagram of 8259

0259 internal block diagram

| INTA, INT
D0-07 ==| Data bug |=— | | 1
Pin function huffer ? Cantrol logic
. E
Lol 28| R I I
R 2|20 A0—» Read/ N
RD(3 26 (INTA WH—s| wiite  |— A In-service Prianty Interrupt
07 |4 20|IR7 Al—s|  logic L register  |<=> |resalver |<== |request |:
B 24 |IFE (I5R) register |:
05 |6 23|IRS M 1 E (IRR)
DA|F 5259 22|IR4 I
0518 PIC 21]1R3 C
gf ?n fg :E CASD «—| Cascade [ } ‘
CAST s—| buffer/ |— Interrupt mask register (IMR]
Do 18|10 CASZ «—|comparatar
CASON12 T7INT —
CAST13 16[5P/EN SEEN I
gnd |14 15|CASZ




Bi-directional, tristated, buffered data lines. Connected to data bus

gD/ directly or through buffers
RD-bar | Active low read control
WR-bar | Active low write control
AO Address input line, used to select control register
CS-bar | Active low chip select
Bi-directional, 3 bit cascade lines. In master mode, PIC places slave
CASO0-2 | no. on these lines. In slave mode, the PIC reads slave ID no. from m
on these lines. It may be regarded as slave-select.
SP-bar | Slave program / enable. In non-buffered mode, it is SP-bar input, us
/ EN- distinguish master/slave PIC. In buffered mode, it is output line used
bar enable buffers
INT Interrupt line, connected to INTR of microprocessor
INTA- . . .
o Interrupt ack, received active low from microprocessor
IRO-7 Asynchronous IRQ input lines, generated by peripherals.

MYcsvtu Notes
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Control logic :-1t generates INT signal in response to this MP
send INTA bar, it release 3 byte call instruction or one byte
vectored addr

IR - Interrupt request —it is used to store all the pending
request ,MP can read the content of this register by issuing
appropriate command word

ISR In service routine :- it 1s used to store all the interrupt
levels currently being serviced each bit of this register is set by
priority resolver and reset by end of interrupt command word
,MP can read the content of this register by issuing appropriate
command word
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Priority resolver : it determines the priority of lIR

IMR (interrupt mask register ): -1t Is programmable register,
IS used to mask out unwanted interrupt




Interrupt sequence (single PIC)

One or more of the IR lines goes high.
Corresponding IRR bit is set.

8259 evaluates the request and sends INT to CPU.
CPU sends INTA-bar.

Highest priority ISR is set. IRR is reset.

8259 releases CALL instruction on data bus.

CALL causes CPU to initiate two more INTA-bar's.
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8259 releases the subroutine address, first low byte then
high byte.

9. ISR bit is reset depending on mode.




Single PIC System

(085 microprocessor.

TR k—) S
IR je— 7
s

IR, fe—
A o A P
With  ° ! IR3je— S— g
address J 8259A re;iren;f S E
latch :7 Address _ == IRy[e 3
&gates decoder CS £
A - IRgje— %

INTR [¢ INTR IRgle—

INTA M INTA IR« J

Fig, 10.29 : Single PIC system

UTFRRUIPT OPFRATION -




Cascaded PICs system (vectored mode)

« 8 pics may be cascaded to act as slave unit ot maser PIC thus tot
nos of 64 pics may be connected to MP

*In this system INT of salve PIC are connected to corresponding
pin of master PIC

*Each PIC has its own addr know as slave identification nos
3 lines of CASO to CAS2 of master PIC are connected to slave p

*SP of master 1S connected to VVcc and SP line of slave Pic IS
Grounded

www.mycsvtunotes.in - MYcsvtu Notes

Each slave Is identified by its slave identification nos through C/
0to CAS 2



Cascaded PIC

AD, = AD
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n
Q
S
o
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INTA P 4;
(7))
fFi O
AD 2y E
WR >
£
0
8085 )
o
c
$ y J 4y A v 2
Ae  DyD,AD W A, DD; TR WA Ay DyD; AD WR Ay 5)
TNTA LI TNTA - TNTA - TNTA i g
INTR}e- INT 1R, INT 1Fy b= 1R, 1R, fa- 17, 15, 'Tc';:,. E
v 1R, 1Ry fe-1Ry INT 18, g—m,[_ INT R, fe—
Mastor PIC SP/EN e o
SF/EN 5P /EN
oo b Slave PIC 1 Slave PIC 7
cs Ts 1
lt; 1R, *cs 1Ay la-185 %] - iR, }ql"u > 1R, ‘ﬁs
A" CAS, CAS, CAS, CAS, ©AS; CAS, CAS, CAS, CAS, CAS, CAS, CAS,
-4 Ny
v 4 L 4
Az
; b
dacoder |
Ma 8 74138 b
p
Ay A .

Fig, 10,30 : Cascaded PIC gystem /O mapped I/O




Polled PIC system : -
*In this system Mp check status of each PIC

*Nos of PIC that can be connected with MP is very large

*The PPI activate one are more IR this sets the corresponding IIF
*MP issues a poll command to status of 8259
*The MP executes a 1/O read cycle to read polled word from PIC

*MP decodes polled word and call subroutine

www.mycsvtunotes.in - MYcsvtu Notes

o|f | = 0 the MP issue a poll command to another PIC in this wa
the MP checks status of all PIC



Polled PIC system

128 x 8 = 1024 peripherals). Fig. 10.31 shows 8259A interface in polled mode.

' ™ IRy jle—— IR
DO-—D7 .,_',— T s B 510 0 0

(7]

IR je—— IR, £

Ao : <

ioR : E

IOW IR, le—— IR, N

=

Lt IR, Je—— IR £

: Address 0 8 0

i decoder IR, le——— IR 2

Aq » = A v =

>

. -‘;

it latch : S
with late >
& gates iy IR1s %

IRy je——— IRqq17

IR, fe—— IRqgp3

Fig. 10.31 : Polled PIC system (/O mapped I/O)
Operation :




Initialization of Command Word [ ICW 1]

|C4: - This indicate whether ICWA4 is required or not( 1 ICW 4 is
Issued , 0 ICW 4 is not issued )

SNGL: - Iindicate whether PIC is cascaded or not (1 single PIC , 0
cascaded PIC)

ADI : -1t determine the spacing between successive interrupt routi
(1 space between to ISR is 8 byte, 0 space between to ISR is 4 byte

www.mycsvtunotes.in - MYcsvtu Notes

LTIM - (If 1 all IR input level triggered,0 all IR input level
triggered )

AL AB,AT 1 - this bits are used to provide 4 or 8 byte spacing
between successive ISR ( where the A0 to A$ is provided by 8259)



Initialization of Command Word [ ICW 2]

*This bit is used to program higher byte of ISR addr in 8085

*Here AO line should be 1

*Here DO to D7 line used to program hihger addr bit of ISR addr
*Where DO to D3 are provided by 8259 it self to choose IROto IR 7

Initialization of Command Word [ ICW 3] master format
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This 1s ICW 3 for master PIC here AO is 1 means this ICW
should be store in master PIC ,this tells the master PIC that
which IR input Is connected to slave




Initialization of Command Word [ ICW 3] slave format

*This CWR must be written in slave PIC
*Here |1D2,1D1,1D0 bit are used to assign 3 bit slave identification
number(000 to 111 for salveO to slave?)

Initialization of Command Word [ ICW 4]
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*This CWR is used to initialize the 8259 in different modes
[D0 =1 8085 mode ,0 8086 mode][D1 =1normal EOI,0= AutoEO

 [D2 :- master/slave][D3 BUFFER mode][SFNM Special fully nes
mode]




Operational command word [OCW 1]
«After initialization 8259 is ready to accept IR

«OCW can change the priority,modes of opration,controle and EOI
command

*Here OCW 1 is used to mask out un wanted interrupt

Operational command word [OCW 2]

*Provide EOI which Clear appropriate ISR ,Rotate priority in
normal and auto EOI mode
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Operational command word [OCW 3] This command is use
*To operate 8259 in special mask mode ,polled mode
*To read IIR and ISR
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