Microprocessor | 8255 (programmable peripheral interface)

8255 is a popularly used parallel, programmable input-output device. It can be used
to transfer data under various condition from simple input-output to interrupt input-
output. This is economical, functional, flexible but is a little complex and general
purpose i/o device that can be used with almost any microprocessor.

8255 pin diagram —

It has 24 pins that can be grouped in two 8-bit parallel ports: A and B called Port
A(PA) and Port B(PB) with the remaining eight known as Port C(PC). Port C can be
further divided into groups of 4-bits ports named Cupper(Cu) and Clower(Cl). There
are 40 pins and operates in +5 regulated power supply.
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Modes of 8255 — It works in two modes:
1. Bit setreset (BSR) mode
2. Input/output (I/O) mode

To know in which mode the interface is working we need to know the value
of Control word. Control word is a part of control register in 8255 which specify an
I/O function for each port. This is format of control word 8255.

Control Word Format

D7 | D6 D5 | D4 | D3 | D2 | D1 DO

l Mode selection
Port A
0 - Mode O

1 - Mode 1

1 - I/O mode 0-Output

0 - BSR mode v

Mode Selection Port C Upper 1 - Input

1-Input 0 - Output
0-Output ‘L

Port C Lower

00 - Mode O

01 - Mode 1

10 - Mode 2
1 - Input

0 - Output




If the most significant bit of control word or D7 is 1 then 8255 works in I/O mode else,
if it's value is O it works in BSR mode.

1. BSR Mode — When MSB of the control register is zero(0), 8255 works in Bit
Set-Reset mode.in this only PC bit are used for set and reset.

2. 1/0O Mode — When MSB of the control register is one(1), 8255 works in Input-
Output mode.it is further divided into three categories.

3. Mode 0 - In this mode all three ports (PA, PB, PC) can work as simple input
function or output function also in this mode there is no interrupt handling
capabilities.

4. Mode 1 - In this either port A or port B can work and port C bits are used as
Handshake signal before actual data transmission plus it has interrupt handling
capabilities.

5. Mode 2 - In this only port A works and port B can work either in Mode 0 or
Mode 1 and the 6 bits of port C are used as Handshake signal plus it also has
to interrupt handling capability.

To communicate with peripherals through 8255 three steps are necessary:

1. Determine the addresses of Port A, B, C and Control register according to Chip
Select Logic and the Address lines A0 and Al.

2. Write a control word in control register.

3. Write 1/O intructions to communicate with peripherals through port A, B, C.

The common applications of 8255 are:

« Traffic light control
o Generating square wave
e Interfacing with DC motors and stepper motors



Programmable peripheral interface 8255

PPI1 8255 is a general purpose programmable I/O device designed to interface the
CPU with its outside world such as ADC, DAC, keyboard etc. We can program it
according to the given condition. It can be used with almost any microprocessor.

It consists of three 8-bit bidirectional I/O ports i.e. PORT A, PORT B and PORT C.
We can assign different ports as input or output functions.

It consists of 40 pins and operates in +5V regulated power supply. Port C is further
divided into two 4-bit ports i.e. port C lower and port C upper and port C can work in
either BSR (bit set rest) mode or in mode O of input-output mode of 8255. Port B can
work in either mode or in mode 1 of input-output mode. Port A can work either in
mode 0, mode 1 or mode 2 of input-output mode.

It has two control groups, control group A and control group B. Control group A
consist of port A and port C upper. Control group B consists of port C lower and port
B.

Depending upon the value if CS’, A1 and A0 we can select different ports in different
modes as input-output function or BSR. This is done by writing a suitable word in
control register (control word DO-D7).



0 0 0 PORT A 80H
0 0 1 PORT B 81H
0 1 0 PORT C 82H
0 1 1 Control Register 83 H
1 X X No Seletion X
Pin diagram —

PA3 1 ~ 40 PAL

PAZ 2 39 PAS

PA1 3 38 PAB

FPAO 4 37 PAT

RD'—) 5 36 WR'

Ccs = 6 35 RESE

GND€H 7 34 DO

W55 —» 8 33 D1

a1 =34 9 32 D2

a0 &f10 8255 31k 03

PC7 11 30 D4

PCE 12 29 D5

PCS 13 28 Db

PC4 14 27 D7

PCO 15 26 VCC

PC2 16 25 PB7

PC3 17 24 PBG

PBO 18 23 PBS

PB1 19 22 PB4

PB2 20 21 PB3

PAQO — PA7 — Pins of port A
PBO - PB7 — Pins of port B
PCO — PC7 - Pins of port C

DO - D7 — Data pins for the transfer of data
RESET — Reset input

RD’ - Read input

WR’ — Write input

CS’ — Chip select

Al and AO - Address pins



8255 microprocessor operating modes

There are 2 modes in 8255 microprocessor:

1. Bit set reset (BSR) mode — This mode is used to set or reset the bits of port C
only, and selected when the most significant bit (D7) in the control register is O.
Control Register is as follows:

D7=0] D6 D5 D4 D3 D2 D1 DO

Z N
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PC bit number
O : Reset

1: Set
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This mode affects only one bit of port C at a time because, as user set the bit, it
remains set until and unless user changes it. User needs to load the bit pattern in
control register to change the bit.

2. Input/output mode (I/O) — This mode is selected when the most significant bit (D7)
in the control register is 1.

Mode 0 — Simple or basic I/0O mode:

Port A, B and C can work either as input function or as output function. The
outputs are latched but the inputs are not latched. It has interrupt handling
capability.

Mode 1 — Handshake or strobbed I/O:

In this either port A or B can work and port C bits are used to provide
handshaking. The outputs as well as inputs are latched. It has interrupt handling



capability. Before actual data transfer there is transmission of signal to match
speed of CPU and printer.

Example: When CPU wants to send data to slow peripheral device like printer,
it will send handshaking signal to printer to tell whether it is ready or not to
transfer the data. When printer will be ready it will send one acknowledgement
to CPU then there will be transfer of data through data bus.

DO - D7
2

Strobe

CPU - 1 Printer
S

Busy

Mode 2 — Bidirectional 1/O:

In this mode only port A will work, port B can either is in mode 0 or 1 and port C bits are
used as handshake signal. The outputs as well as inputs are latched. It has interrupt
handling capability. Control Register is as follows:

D7=1] D6 D5 D3 D2 D1 DO j

PA mode selection I/O function of PB /O function of PCL
00 : mO I/OfuncofPCU 0:1/0 0:0/P
01:m1 /0 function of PA 0:0/P 1:0/P 1:1/P

1X: m2 0:0/P 1P

T3P
PB mode selection

0: mO
1:mi

The most significant bit (D7) is 1 for the 1/O mode and 0 for the BSR mode.
D6 & D5lt is used to set the port A mode.
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D4 is used to tell whether port A is taking input or displaying the result. If itis 1
then it is taking input otherwise displaying output.
D3 is used to tell whether port C higher bits is taking input or displaying the result.
If it is 1 then it is taking input otherwise displaying output.
D2 tells the mode of port B. If it is O then port B is in mO mode otherwise in m1
mode.
D1 is used to tell whether port B is taking input or displaying the result. If itis 1
then it is taking input otherwise displaying output.
DO is used to tell whether port C lower bits is taking input or displaying the result.
If it is 1 then it is taking input otherwise displaying output.
When 8255 microprocessor is reset, it will clear the control word register contents,
setting all the ports to input mode.



