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8255 Programmable Peripheral Interface 

 

The 8255A is a general purpose programmable I/O device designed to transfer 
the data from I/O to interrupt I/O under certain conditions as required. It can be used 
with almost any microprocessor. 

It consists of three 8-bit bidirectional I/O ports (24I/O lines) which can be 
configured as per the requirement. 

Ports of 8255A 

8255A has three ports, i.e., PORT A, PORT B, and PORT C. 

• Port A contains one 8-bit output latch/buffer and one 8-bit input buffer. 

• Port B is similar to PORT A. 

• Port C can be split into two parts, i.e. PORT C lower (PC0-PC3) and PORT C upper (PC7-
PC4) by the control word. 

These three ports are further divided into two groups, i.e. Group A includes 
PORT A and upper PORT C. Group B includes PORT B and lower PORT C. These 
two groups can be programmed in three different modes, i.e. the first mode is named 
as mode 0, the second mode is named as Mode 1 and the third mode is named as 
Mode 2. 

Operating Modes 

8255A has three different operating modes − 

• Mode 0 − In this mode, Port A and B is used as two 8-bit ports and Port C as two 4-bit ports. 
Each port can be programmed in either input mode or output mode where outputs are 
latched and inputs are not latched. Ports do not have interrupt capability. 

• Mode 1 − In this mode, Port A and B is used as 8-bit I/O ports. They can be configured as 
either input or output ports. Each port uses three lines from port C as handshake signals. 
Inputs and outputs are latched. 

• Mode 2 − In this mode, Port A can be configured as the bidirectional port and Port B either 
in Mode 0 or Mode 1. Port A uses five signals from Port C as handshake signals for data 
transfer. The remaining three signals from Port C can be used either as simple I/O or as 
handshake for port B. 

Features of 8255A 

The prominent features of 8255A are as follows − 

• It consists of 3 8-bit IO ports i.e. PA, PB, and PC. 
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• Address/data bus must be externally demux'd. 

• It is TTL compatible. 

• It has improved DC driving capability. 

8255 Architecture 

The following figure shows the architecture of 8255A − 

 

 
 

 

 

 

 

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 0 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. 
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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 D0-D7). 

CS’ A1 A0 SELECTION ADDRESS 

0 0 0 PORT A 80 H 

0 0 1 PORT B 81 H 

0 1 0 PORT C 82 H 

0 1 1 Control Register 83 H 

1 

 

X X No Seletion X 
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8259 Programmable Interrupt Controller 

 

The 8259 is known as the Programmable Interrupt Controller (PIC) 
microprocessor. In 8085 and 8086 there are five hardware interrupts and two hardware 
interrupts respectively. Bu adding 8259, we can increase the interrupt handling 
capability. This chip combines the multi-interrupt input source to single interrupt output. 
This provides 8-interrupts from IR0 to IR7. Let us see some features of this 
microprocessor. 

• This chip is designed for 8085 and 8086. 

• It can be programmed either in edge triggered, or in level triggered mode 

• We can mask individual bits of Interrupt Request Register. 

• By cascading 8259 chips, we can increase interrupts up to 64 interrupt lines 

• Clock cycle is not needed. 

The pin  diagram  is like below - 
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The block diagram is like below                                -

  

  

Block Description 

Data Bus Buffer This block is used to communicate between 8259 and 8085/8086 by acting 
as buffer. It takes the control word from 8085/8086 and send it to the 8259. 
It transfers the opcode of the selected interrupts and address of ISR to the 
other connected microprocessor. It can send maximum 8-bit at a time. 

R/W Control Logic This block works when the value of pin CS is 0. This block is used to flow 
the data depending upon the inputs of RD and WR. These are active low 
pins for read and write. 

Control Logic It controls the functionality of each block. It has pin called INTR. This is 
connected to other microprocessors for taking the interrupt request. The 
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Block Description 

INT pin is used to give the output. If 8259 is enabled, and also the interrupt 
flags of other microprocessors are high then this causes the value of the 
output INT pin high, and in this way this chip can responds requests made 
by other microprocessors. 

Interrupt Request 
Register 

It stores all interrupt level that are requesting for interrupt service. 

Interrupt Service 
Register 

It stores interrupt level that are currently being execute. 

Interrupt Mask Register It stores interrupt level that will be masked, by storing the masking bits of 
interrupt level. 

Priority Resolver It checks all three registers, and set the priority of the interrupts. Interrupt 
with the highest priority is set in the ISR register. It also reset the interrupt 
level which is already been serviced in the IRR. 

Cascade Buffer To increase number of interrupt pin, we can cascade more number of pins, 
by using cascade buffer. When we are going to increase the interrupt 
capability, CSA lines are used to control multiple interrupts. 
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8279 Keyboard/Display Interface 

 

8279 programmable keyboard/display controller is designed by Intel that 

interfaces a keyboard with the CPU. The keyboard first scans the keyboard and 

identifies if any key has been pressed. It then sends their relative response of the 

pressed key to the CPU and vice-a-versa. 

How Many Ways the Keyboard is Interfaced with the CPU? 

The Keyboard can be interfaced either in the interrupt or the polled mode. In 

the Interrupt mode, the processor is requested service only if any key is pressed, 

otherwise the CPU will continue with its main task. 

In the Polled mode, the CPU periodically reads an internal flag of 8279 to check 

whether any key is pressed or not with key pressure. 

How Does 8279 Keyboard Work? 

The keyboard consists of maximum 64 keys, which are interfaced with the CPU 

by using the key-codes. These key-codes are de-bounced and stored in an 8-byte 

FIFORAM, which can be accessed by the CPU. If more than 8 characters are entered 

in the FIFO, then it means more than eight keys are pressed at a time. This is when the 

overrun status is set. 

If a FIFO contains a valid key entry, then the CPU is interrupted in an interrupt 

mode else the CPU checks the status in polling to read the entry. Once the CPU reads 

a key entry, then FIFO is updated, and the key entry is pushed out of the FIFO to 

generate space for new entries. 
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Architecture and Description 

 

I/O Control and Data Buffer 

This unit controls the flow of data through the microprocessor. It is enabled only 
when D is low. Its data buffer interfaces the external bus of the system with the internal 
bus of the microprocessor. The pins A0, RD, and WR are used for command, status or 
data read/write operations. 

Control and Timing Register and Timing Control 

This unit contains registers to store the keyboard, display modes, and other 
operations as programmed by the CPU. The timing and control unit handles the timings 
for the operation of the circuit. 

Scan Counter 
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It has two modes i.e. Encoded mode and Decoded mode. In the encoded 
mode, the counter provides the binary count that is to be externally decoded to provide 
the scan lines for the keyboard and display. 

In the decoded scan mode, the counter internally decodes the least significant 2 bits 
and provides a decoded 1 out of 4 scan on SL0-SL3. 

Return Buffers, Keyboard Debounce, and Control 

This unit first scans the key closure row-wise, if found then the keyboard 
debounce unit debounces the key entry. In case, the same key is detected, then the 
code of that key is directly transferred to the sensor RAM along with SHIFT & 
CONTROL key status. 

FIFO/Sensor RAM and Status Logic 

This unit acts as 8-byte first-in-first-out (FIFO) RAM where the key code of every 
pressed key is entered into the RAM as per their sequence. The status logic generates 
an interrupt request after each FIFO read operation till the FIFO gets empty. 

n the scanned sensor matrix mode, this unit acts as sensor RAM where its each 
row is loaded with the status of their corresponding row of sensors into the matrix. 
When the sensor changes its state, the IRQ line changes to high and interrupts the 
CPU. 

Display Address Registers and Display RAM 

This unit consists of display address registers which holds the addresses of the 
word currently read/written by the CPU to/from the display RAM. 

Operational Modes of 8279 

There are two modes of operation on 8279 − Input Mode and Output Mode. 

Input Mode 

This mode deals with the input given by the keyboard and this mode is further classified 
into 3 modes. 

• Scanned Keyboard Mode − In this mode, the key matrix can be interfaced using either 
encoded or decoded scans. In the encoded scan, an 8×8 keyboard or in the decoded scan, 
a 4×8 keyboard can be interfaced. The code of key pressed with SHIFT and CONTROL 
status is stored into the FIFO RAM. 

• Scanned Sensor Matrix − In this mode, a sensor array can be interfaced with the 
processor using either encoder or decoder scans. In the encoder scan, 8×8 sensor matrix 
or with decoder scan 4×8 sensor matrix can be interfaced. 
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• Strobed Input − In this mode, when the control line is set to 0, the data on the return lines is 
stored in the FIFO byte by byte. 

Output Mode 

This mode deals with display-related operations. This mode is further classified into 
two output modes. 

• Display Scan − This mode allows 8/16 character multiplexed displays to be organized as 
dual 4-bit/single 8-bit display units. 

• Display Entry − This mode allows the data to be entered for display either from the right 
side/left side. 

 



Addressing modes in 8085 microprocessor 

The way of specifying data to be operated by an instruction is called addressing mode. 

Types of addressing modes – 
In 8085 microprocessor there are 5 types of addressing modes: 

1. Immediate Addressing Mode – 

In immediate addressing mode the source operand is always data. If the data is 8-bit, then 

the instruction will be of 2 bytes, if the data is of 16-bit then the instruction will be of 3 

bytes. 

 

Examples: 
MVI B 45 (move the data 45H immediately to register B) 

LXI H 3050 (load the H-L pair with the operand 3050H immediately) 

JMP address (jump to the operand address immediately) 

2. Register Addressing Mode – 

In register addressing mode, the data to be operated is available inside the register(s) and 

register(s) is(are) operands. Therefore the operation is performed within various registers 

of the microprocessor. 

Examples: 
MOV A, B (move the contents of register B to register A) 

ADD B (add contents of registers A and B and store the result in register A) 

INR A (increment the contents of register A by one) 

3. Direct Addressing Mode – 
In direct addressing mode, the data to be operated is available inside a memory location 

and that memory location is directly specified as an operand. The operand is directly 

available in the instruction itself. 

Examples: 

LDA 2050 (load the contents of memory location into accumulator A) 

LHLD address (load contents of 16-bit memory location into H-L register pair) 

IN 35 (read the data from port whose address is 01) 

4. Register Indirect Addressing Mode – 
IN register indirect addressing mode, the data to be operated is available inside a memory 

location and that memory location is indirectly specified b a register pair. 

Examples: 
MOV A, M (move the contents of the memory location pointed by the H-L pair to the 

accumulator) 

LDAX B (move contains of B-C register to the accumulator) 

LXIH 9570 (load immediate the H-L pair with the address of the location 9570) 

5. Implied/Implicit Addressing Mode – 

In implied/implicit addressing mode the operand is hidden and the data to be operated is 

available in the instruction itself. 

Examples: 

CMA (finds and stores the 1’s complement of the contains of accumultor A in A)  

RRC (rotate accumulator A right by one bit) 

RLC (rotate accumulator A left by one bit) 

 



 ARIGNAR  ANNA GOVT ARTS AND SCIENCE COLLEGE 
 

CREATE D BY V.CHANEMOUGAVEL    Asst .Prof     (Dept of CS) 
 

 

Interrupts in 8085 microprocessor 

When microprocessor receives any interrupt signal from peripheral(s) which are 

requesting its services, it stops its current execution and program control is transferred to a sub-

routine by generating CALL signal and after executing sub-routine by generating RET signal 

again program control is transferred to main program from where it had stopped. 

When microprocessor receives interrupt signals, it sends an acknowledgement (INTA) to the 

peripheral which is requesting for its service. 

Interrupts can be classified into various categories based on different parameters: 

 

 

 

1. Hardware and Software Interrupts :                  -                    

When microprocessors receive interrupt signals through pins (hardware) of 

microprocessor, they are known as Hardware Interrupts. There are 5 Hardware 

Interrupts in 8085 microprocessor. They are – INTR, RST 7.5, RST 6.5, RST 5.5, TRAP 

 

Software Interrupts are those which are inserted in between the program which means 

these are mnemonics of microprocessor. There are 8 software interrupts in 8085 

microprocessor. They are – RST 0, RST 1, RST 2, RST 3, RST 4, RST 5, RST 6, RST 7. 

2. Vectored and Non-Vectored Interrupts:                          – 

Vectored Interrupts are those which have fixed vector address (starting address of sub-

routine) and after executing these, program control is transferred to that address. 

Vector Addresses are calculated by the formula 8 * TYPE 

3.  

INTERRUPT VECTOR ADDRESS 

TRAP (RST 4.5) 24 H 

RST 5.5 2C H 
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INTERRUPT VECTOR ADDRESS 

RST 6.5 34 H 

RST 7.5 3C H 

4. For Software interrupts vector addresses are given by: 

INTERRUPT VECTOR ADDRESS 

RST 0 00 H 

RST 1 08 H 

RST 2 10 H 

RST 3 18 H 

RST 4 20 H 

RST 5 28 H 

RST 6 30 H 

RST 7 38 H 

5. Non-Vectored Interrupts are those in which vector address is not predefined. The 

interrupting device gives the address of sub-routine for these interrupts. INTR is the only 

non-vectored interrupt in 8085 microprocessor. 

 

6. Maskable and Non-Maskable Interrupts:                               – 

Maskable Interrupts are those which can be disabled or ignored by the microprocessor. 

These interrupts are either edge-triggered or level-triggered, so they can be 
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disabled. INTR, RST 7.5, RST 6.5, RST 5.5 are maskable interrupts in 8085 

microprocessor. 

 

Non-Maskable Interrupts are those which cannot be disabled or ignored by 

microprocessor. TRAP is a non-maskable interrupt. It consists of both level as well as 

edge triggering and is used in critical power failure conditions. 

 

Priority of Interrupts – 

When microprocessor receives multiple interrupt requests simultaneously, it will execute 

the interrupt service request (ISR) according to the priority of the interrupts. 
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Synchronous Transmission 

In synchronous transmission, data moves in a completely paired approach, in 
the form of chunks or frames.  Synchronisation between the source and target is 
required so that the source knows where the new byte begins, since there are no 
spaces included between the data. 

Synchronous transmission is effective, dependable, and often utilised for 
transmitting a large amount of data.  It offers real-time communication between 
linked devices. 

An example of synchronous transmission would be the transfer of a large text 
file.  Before the file is transmitted, it is first dissected into blocks of sentences.  The 
blocks are then transferred over the communication link to the target location. 
 

Because there are no beginning and end bits, the data transfer rate is quicker 
but there’s an increased possibility of errors occurring.  Over time, the clocks will get 
out of sync, and the target device would have the incorrect time, so some bytes 
could become damaged on account of lost bits.  To resolve this issue, it’s necessary 
to regularly re-synchronise the clocks, as well as to make use of check digits to 
ensure that the bytes are correctly received and translated. 

Characteristics of Synchronous Transmission 
• There are no spaces in between characters being sent. 
• Timing is provided by modems or other devices at the end of the 

transmission. 
• Special ’syn’ characters goes before the data being sent. 
• The syn characters are included between chunks of data for timing functions. 

 
 

Examples of Synchronous Transmission 
• Chatrooms 
• Video conferencing 
• Telephonic conversations 
• Face-to-face interactions 

 

Asynchronous Transmission 

In asynchronous transmission, data moves in a half-paired approach, 1 byte 
or 1 character at a time.  It sends the data in a constant current of bytes.  The size of 
a character transmitted is 8 bits, with a parity bit added both at the beginning and at 
the end, making it a total of 10 bits.  It doesn’t need a clock for integration—rather, it 
utilises the parity bits to tell the receiver how to translate the data. 

It is straightforward, quick, cost-effective, and doesn’t need 2-way communication to 
function. 

https://teachcomputerscience.com/characters/
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Characteristics of Asynchronous Transmission 
• Each character is headed by a beginning bit and concluded with one or more 

end bits. 
• There may be gaps or spaces in between characters. 

Examples of Asynchronous Transmission 
• Emails 
• Forums 
• Letters 
• Radios 
• Televisions 

Synchronous and Asynchronous Transmission 

Point of Comparison Synchronous Transmission Asynchronous Transmission                                                                                                        

Definition 
Transmits data in the form of 
chunks or frames 

Transmits 1 byte or character at a 
time 

Speed of Transmission Quick Slow 

Cost Expensive Cost-effective 

Time Interval Constant Random 

Gaps between the 
data? 

Yes No 

Examples 
Chat Rooms, Telephonic 
Conversations, Video 
Conferencing 

Email, Forums, Letters 

 

Synchronous vs. Asynchronous Transmission 

1. In synchronous transmission data is transmitted in the form of chunks, while in 
asynchronous transmission data is transmitted one byte at a time. 

2. Synchronous transmission needs a clock signal between the source and 
target to let the target know of the new byte.  In comparison, with 
asynchronous transmission, a clock signal is not needed because of the parity 
bits that are attached to the data being transmitted, which serves as a start 
indicator of the new byte. 

3. The data transfer rate of synchronous transmission is faster since it transmits 
in chunks of data, compared to asynchronous transmission which transmits 
one byte at a time. 

4. Asynchronous transmission is straightforward and cost-effective, while 
synchronous transmission is complicated and relatively pricey. 

5. Synchronous transmission is systematic and necessitates lower overhead 
figures compared to asynchronous transmission. 
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 Both synchronous and asynchronous transmission have their benefits and 
limitations.  Asynchronous transmission is used for sending a small amount of data 
while synchronous transmission is used for sending bulk amounts of data.  Thus, we 
can say that both synchronous and asynchronous transmission are essential for the 
overall process of data transmission. 
 

https://teachcomputerscience.com/data-transmission/

