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8255A PPI:

The 8255A is a general purpose programmable I/O device designed for use with
microprocessors. It can be programmed to transfer data under various conditions. It
consists of three 8-bit bidirectional I/O ports (24 I/O lines) that can be configured to
meet different system I/O needs.

The 8255A contains three 8-bit ports (A, B and C). These ports are used to
control the external devices and it can be configured as I/O ports. The 8 bits of port C
can be used as individual bits or be grouped in two 4-bit ports: C upper (CU) and C
lower (Cr). The three ports are divided in two groups Group A (Port A and upper Port
C) Group B (Port B and lower Port C).

Group A Group B
I I
F | [ |
Port C Upper Port C lower
s (C7 to C4) (C3 to CO) s
The 8255 is contained in a 40-pin, whose pin out is shown below:
8255 PIN Names
PA3 + 1 40 1L PA4
PA2 + 2 39 T PAS RESET — Reset input
rPAl1 + 3 38 T~ PAG6
PAG + 4 37 T PA7Y C?T - Chip selected
RD 5 36 +~WR
CS 16 35 T+ RESET p7F . .
oo o< =G Ko AD - Read mput
Al T8 33 + DI o
A0 —+9 32 L D2 WH - Write mput
PC?7 + 10 31 +D3
PC6 -+ 11 30+ D4 Ag A, — Port Address
PCs L 12 29 1T D5
PC4 1+ 13 28 + D6 PA;—PA;—PORT A
PCO |+ 14 27 1T D7
PC1 T°15 26 + VCC PB;—-PB; - PORTB
PC2 T 16 25 +PB7
PC3 + 17 24 +PB6 PC;-PC,-PORTC
PBO 1 18 23T PBS5
PB1 <+ 19 22 T PB4 VCC - +5v
PB2 T 20 21 T PB3

GND - Ground
D0 —D7 —Data 'O



Signals of 8255A.:-
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Function of Pins:

Data bus (D(-D;): These are 8-bit bi-directional buses, connected to uP data bus
for transferring data.

VCC and GND: +5V power supply and OV.

(CS) Chip Select: A “low’ on this input pin enables the communication between
the 8255A, and the CPU.

(RD) Read: A “low” on this Input pin enables the 8255A to send the data or status
information to the CPU, it allows the CPU to “read from the 8255A.

(WR) Write: A. “ low” on the input pin enables the CPU to write data or control
words into the 8255A.

RESET: This is used to reset the device. That means clear control registers and all
the ports are set to the input mode.

PA(-PA;: It is the 8-bit bi-directional I/O pins used to send the data to peripheral
or to receive the data from peripheral.

PB(-PB;: Similar to PA

PCy-PC;: This is also 8-bit bidirectional I/O pins. These lines are divided into two
groups: PC, to PC; (Lower Groups), PC4 to PC; (Higher groups), these two
groups working in separately use 4 data’s.

(A0 and A1l): The selection of input port and control word register is done by
using A0 and Al.



Port A
g g 1 Port B
SO Port C
0 LS Control Register

1 X X 8255isnot selected

The block diagram is shown below:
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RESET v
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It has 4 groups:-

1. Data bus buffer.

2. Read Write control logic.

3. Group A and Group B controls.

4. Port A, Band C.

* Data bus buffer: It is an 8-bit bidirectional used to interface the internal data bus
of 8255 to the system data bus by reading and writing operations. The direction of
data buffer is decided by Read Write Control Logic.
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Read Write control logic: This is getting the input signals from control bus and
Address bus:

Control signal are RD and WR.

Address signals are A0, Al, and CS.

8255 operation is enabled or disabled by CS.

Group A and Group B controls: Group A and B get the Control Signal from
CPU and send the command to the individual control blocks.

Group A send the control signal to port A and Port C (Upper) PC;-PC,.

Group B send the control signal to port B and Port C (Lower) PC;-PC,.

Port A, B and C: The 8255A contains three 8-bit ports (A, B and C).

Port A: This has an 8 bit latched/buffered O/P and 8 bit input latch. It can be
programmed in 3 modes — mode 0, mode 1 & mode 2.

Port B: This has an 8 bit latched / buffered O/P and 8 bit input latch. It can be
programmed in mode 0 & model.

Port C: This has an 8 bit latched input buffer and 8 bit output latched/buffer. This
port can be divided into two 4 bit ports and can be used as control signals for port

A and port B. It can be programmed by bit set/reset operation.

Control word:-

The contents of the control register called the control word specify an I/O function
for each port.

This register can be accessed to write a control word when A0 & Al are at logic 1.
Control word register can only be written into and no read operation of the CW
register is allowed.

Bit D7 of the control register specifies either the I/O function or the Bit Set/Reset
function.

If Bit D7 =1, bits D6- D1 determine I/O functions in various mode.

If bit D7 = 0, port C operates in the Bit Set/Reset (BSR) mode.

Modes of Operation:

There are two basic modes of operation of 8255A.

Bit Set-Reset mode — this mode is used to set or reset the bits of port C.

I/O mode — In this mode, the 8255A ports work as programmable 1/O ports.



MODE 0 (Simple input / Output): In this mode, port A, port B and port C is used as
input or output.

MODE 1 (Input/output with Hand shake): In this mode, input or output is transferred
by hand shaking Signals. Port A and/or B are used input or output with handshake of
port C.

Handshaking signals is used to transfer data between whose data transfer is not
same.

MODE 2 (bi-directional I/O data transfer): This mode allows bidirectional data
transfer over a single 8-bit data bus using handshake signals.

This feature is possible only Group A, Port A is working as 8-biy bidirectional, PC;-
PC; is used for handshaking purpose. Port B can be setup either in mode 0 or 1.

8255 Control Word:-

Modes of 8255
D, B D. DD DD D,

‘ 0/1 ‘
¥
W /
BSR Mode I/O Mode
(Bit set/Reset) l l
e Mode 0 Mode 1 Mode 2
ETen Simple /O Handshake /O for ~ Bidirectional
No effect on E ports A and/or B data bus for
/O mode Dr ot
ABandC port A
Port C bits
are used for Port B either
handshake in Mode 0O or 1

Port C bits are
used for
handshake

BSR (Bit Set/Reset) Mode: In this mode any of the 8-bits of port C can be set or reset
depending on DO of the control word. The bit to be set or reset is selected by bit select
flags D3, D2 and D1 of the CWR as shown:



D D, D, Selected bits of port
0 L] 1] | I
0 0 1 D,
0 1 0 D,
0 i 1 D,
1 L] 0 Dy
1 0 1 Dy
1 | 0 T
1 1 1 D,

BSR Maode : CWER Format

Control Word Format in the BSR Mode

CONTROL WORD

BIT SET/RESET
1=8ET
0=RESET

CARE

BIT SELECT
IHBEEL

b M. 4

= =] =f -]
(=]
=

= =] =fwn

0
0
1

w

Caontral Word

| o7

| o6 | ps [ pa m[nz]n1|nn!emupa

[Port
{Lower: PC3 - PCO)
et 1 = Inpud

{0 = Outpul

Port B
L [1=Inpul
{0 = Cutput
| Made Sslection

.0 = Mode 0
_1‘—'Modi:|t

Group A
[Portc '
{Upper. PCT - PC4)

1= Input

0 = Qutput

Port A
11 = Input
10 = Dutput
| Mode Selacton
00 = Moda 0
01 = Mode 1
1% = Moda 2

1= WD Mode

10 = BSR Mode



I/O (Input/output) Mode:

Mode 0: Simple Input or Output

In this mode, ports A and B are used as two simple 8 bit ports and port C as two 4 bit
ports.

Any port can be used as an input or output port (each port can be programmed to
function as simply an input port or an output port).

The input/output features in Mode 0 are:-

¢ Output ports are latched.

e Input ports are buffered.

e 16 different Input/output configurations are possible.

Mode 1: Input or Output with handshake

The features of this mode are

e Two ports (A and B) function as 8 bit I/O ports. They can be configured either as
input or output ports.

e Each port uses three lines from port C as handshake signals. The remaining two
lines of port C can be used for simple I/O functions.

e Input and output data are latched.

e Interrupt logic is supported.

Mode 1: Input Control Signals:

Port A used 3 upper lines PC3, 4, 5, while Port B used PCO0, 1, 2. The functions
of these signals are as follows:

e Strobe STB.

e Input Buffer Full IBF.

e Interrupt Request INTR.

e Interrupt Enable INTE.



8255 Control Word—Mode 1 Input

" o D; D¢ Ds D, Dy D, D, Dy
K Port A Input Port A with Lilofi] |”U| x|
JJe— STB, ;ag’r;isigake 10 Moda«J e I—» Port B [nput
sf—— IBF, Port A Mode | J > Port B Mode 1
Port A Input = = PCq 7
b INTR, (l) _ E’ffplm

I

(b)
t——— STB
2 % | Port B with
——— [BF, Handshake

Status Word—Mode | [nput
D, Do D D, D; D, D D
[vo 1O [iBF,[INTE,| INTR, | INTEg | IBF; | INTR, |

INTRy
Port B Input

PC, . f——+ 110

{a) (c)

Mode 1: Output Control Signals:

Port A used 3 upper lines PC3, 6, 7, while Port B used PCO, 1, 2. The functions
of these signals are as follows:

e Strobe STB.

e Input Buffer Full IBF.

e Interrupt Request INTR.

e Interrupt Enable INTE.

| Port A :
[NTE* . Oulput D]r Dﬁ DS D4 D:‘ DZ D1 D{i

o — [1]o]1Toin]1T0]¥]
k._Y....J

b Port B
PCejt— ACK,, ro MOdE*I L Output

Port A

rona, —= Port B Mode 1|

Port A s o PC_J 5

————— INTR, Qutput 1 -—-. Input
= ®) 0 = Output
O_B_FB Status Word

D, Dy DyD, D, D, DDy
[GBE, [INTE Ji/0]1/0] INTR, [INTE,| OBFg] INTR,}

(c)

——= INTRg

| Port B

- Output _J
PCy st

(a)




Mode 2: Bidirectional Data Transfer

This mode is used primarily in applications such as data transfer between two microcom-
puters or floppy disk controller interface. In this mode, port A can be configured as the
bidirectional port and port B in either Mode 0 or Mode 1. Port A uses five signals from port
C as controls signals for data transfer. The remaining three signals from port C can be used
either as simple I/O or as handshake signals for port B.

e The communication between

accomplished using the 8255A PPI in Mode 2.

bidirectional two microcomputer can be

Control word Mode 2:
D7 D6 |D5| D4 D3 D2 D1 DO
1 1 X| X X 1/0 1/0 1/0
I/0 [mode 2 |Don't|Don't| Prt®B | Port B | PCzio
mode care | care xzj: (1) /O (: : ::l t
Status word Mode 2:
D7 D6 D5 D4 D3 D2 D1 DO
OBF, | INTE, | IBF, | INTE, | INTE, | X X X

e PC2-0 are used as handshake signals by Port B when configured in Mode 1. This is
immaterial whether Port B is configured as I/P or O/P port.

e PC5-3 are used as handshake signals by Port A when configured as I/P port in
Mode 1.

e PC7,6,3 are used as handshake signals by Port A when configured as O/P port in
Mode 1.

e PC7-3 are used as handshake signals by Port A when configured in Mode 2.



Ex. 1: Configure Port A as i/p in Mode 0, Port B as o/p in mode 0, Port C (Lower) as

o/p and Port C (Upper) as 1/p ports.

Ex. 2: Configure Port A as i/p in Mode 1, Port B as o/p in mode 1, Port C7-8 as i/p

ports. (PC5-0 are handshake lines, some i/p lines and others o/p. So they are shown as
X)
Ex. 3: Configure Port A in Mode 2, Port B as o/p in mode 1. (PC5-0 are handshake
lines for Port A and PC2-0 are handshake signals for port B)

Ex. 4: what is the control word for the following:

Port A: simple input, Port B: simple output, Port CL: output, Port CU: input

Port A: output with handshake, Port B: input with handshake, Port CL: output, Port
CU: input

Port A: Output, Port B: Output, Port CU: Output, Port CL: Output all mode 0.

Port A: Input, Port B: Input, Port CU: Input, Port CL: Input all mode O.

iy — 2t s Hex
J|. N A = - 3 1) ‘ :'__ . i ikdreia Pl
.i.._::-ﬁ___D_'"{h Ay Ay Ao Ay B | A A
My = i € = kv i adonoo|o 0 = Ry A
A= {‘g:‘ a1 e P Ul o= [
[E3R0G —q KO i (Y = A C
Ay B 21
[TWE — WH Ressi | [ = J7i Coinl
| Fegisier
Inl ib}

Example 4-5 | ‘

The 8255 shown in Figure 4-6 is configured as follows: port A as input, B as output, and all the bits of

port C as output. ‘

(a) Find the port addresses assigned to A, B, C, and the control register.

(b) Find the control byte (word) for this configuration. . o _

D7 D7 : 8
IOW— WR ‘_—__‘J> B
JoR—RD .}
i A1 — A1
— s :J> cy
A7T—C '




Example 4-6

(a) Find the port address for Figure 4-7, '
(b) Find the control word if PA =out, PB=in, PC0 - PC3 =in, and PC4 - PC7=out.

Gy E
oW —WR g
IODR —RD
A2 —— A0 — A0 <::CL
] At — A1
] cS :D cu
AT —

Figure 4-7. Configuration for Example 4-6

Ex. 5:- Design (draw and explain) an interfacing circuit using the 8255 to read data
from an A/D converter and then display the data to meet the following requirement:-

e Setup port A to read data.

e Setup PCO to start of conversion and PC7 to read the ready status of the converter.
e Display current data on 7 segment connected to port B

e  Write the CW and BSR for port C.

sSummary:
1- 8255 is similar to 8155 but with richer feature set.
2— 8255 Modes can over—-come scenarios where 8155 can't perform.

Questions:
1- What are 8255A modes ?
2—- What 1s BSR mode °?





