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PROGRAMMABLE PERIPHERAL INTERFACE

Internal Architecture of 8255:
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FEATURES OF 8255

 Out of these three modes, M0 and M1 can operate on Group A

& Group B whereas M2 can operate only on Group A.
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PIN CONFIGURATION OF 8255A
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CONTROL WORD REGISTER FORMAT 

Microprocessors and Microcontrollers

 8255 operates in two basic modes: 

I/O Mode

Bit Set-Reset Mode

 8255 has three operation in I/O mode:  mode 0, mode 1, and mode 2
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BSR Mode:
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Programming 8255
 Mode 0:

— Ports A, B, and C can be individually programmed as input or output ports

— Port C is divided into two 4-bit ports which are independent from each other

 Mode 1:

— Ports A and B are programmed as input or output ports

— Port C is used for handshaking
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Input and Output control signals of 8255 in mode1
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Fig 4.5 Input and Output control signals of 8255 in mode1



Programming 8255
 Mode 2:

— Port A is programmed to be bi-directional

— Port C is for handshaking

— Port B can be either input or output in mode 0 or mode 1
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Fig 4.6 Input and Output control signals of 8255 in mode2
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Fig 4.7 Input and Output control signals of 

8255 in mode2
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EXAMPLE OF INTERFACING 8255 WITH 8086
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EXAMPLE OF INTERFACING 8255 WITH 8086
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I/O MODES OF OPERATION

Mode 0:

 Also known as basic input/output mode.

 Data can be simply read from and written to the input and

output ports respectively.

 Two 8-bit ports (Port A and Port B) & two 4-bit ports (Port C

upper and Port C lower) are considered.

 Any port can be used as input/output port

 A maximum of 4 ports are available so that 16 I/O

configurations are possible.

 Output ports are latched (become fixed in a particular state)

and input ports are not latched.

Microprocessors and Microcontrollers
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Mode 1:

 Two groups i.e. group A and group B are available for strobed

data transfer.

 Each group consist of one 8-bit data I/O port and one 4-bit

control/data port.

 The 8-bit data can be either used as input or an output port.

Both the inputs and outputs are latched.

 In port C, PC0 – PC2 are used to generate control signals for

port B and PC3 – PC5 are used to generate control signals for

port A. The lines PC6,PC7 may be used as independent data

lines.
Microprocessors and Microcontrollers
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Mode 1 input control signal definitions:

INTR (Interrupt request):

 Active high output signal can be used to interrupt the CPU

whenever an input device requests the service.

 INTR is set by a high at STB pin and a high at IBF pin. INTE

is an internal flag that can be controlled by the bit set/reset

mode of either PC4 (INTEA ) or PC2 (INTEB ).

 INTR is reset by a falling edge on RD input

Microprocessors and Microcontrollers
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Mode 1 output control signal definitions:
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Mode 1:
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Mode 2(Strobed bidirectional I/O)

 Can be used for communicating peripheral devices. Handshaking signals

are provided to maintain proper data flow and synchronization between the

data transmitter and receiver.

 RD and WR decide whether the 8255 is going to operate as an input port or

an output port.

Features of mode 2:

 Single 8-bit port in group A is available and also port B can be programmed

in Mode 0 or Mode 1. Mode 2 is not available for Port B.

 The 8-bit port is bidirectional and additionally a 5 bit control port is

available.

 Three I/O lines are available at port C i.e. PC2 – PC0

 Inputs and outputs, both are latched.

 The 5-bit control port C (PC3 – PC7 ) is used for generating/accepting

handshake signals for the 8-bit data transfer on port A.

Microprocessors and Microcontrollers
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Control Signals in Mode 2:

 INTR (Interrupt Request): A high on this output can be used

to interrupt the CPU for input or output operations.

Control signals for output operations:

 OBF bar (Output Buffer Full): This signal when falls to

logic low level, indicates that CPU has written data to port A.

 ACK bar (Acknowledge): This control input when falls to

logic low level, acknowledges that the previous data byre is

received by the destination and the next byte may be sent by

the processor.

 INTE1: Interrupt enable signal.

Control signals for input operations:

 STB bar(Strobe input): A low on this line is used to strobe

the data into the input latches of 8255.

 IBF (Input Buffer Full): When the data is loaded into input

buffer, this signal rises to logic 1.Microprocessors and Microcontrollers
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Mode 2 control word and logic diagram:
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Mode 1 control word format:

Mode 2 control word format:
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Mode definition summary:
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SEMICONDUCTOR MEMORIES INTERFACING

 Semiconductor memory is used in any electronics assembly

that uses computer processing technology.

 Semiconductor memory is the essential electronics component

needed for any computer based PCB assembly.

 A variety of different memory technologies are available -

each one suited to different applications..

 The memory devices that are considered for interfacing with

8086 is the SRAM and DRAM.

 SRAM stands for Static RAM and DRAM stands for Dynamic

RAM.

Microprocessors and Microcontrollers
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SRAM:

 The advantage with SRAM is that there is no requirement of

refreshing mechanism like in DRAM.

 These semiconductor devices are able to support faster read

when compared with DRAM.

 The cycle time is much shorter because it does not need to

pause between accesses.

 They consume more power, they are less dense and more

expensive than DRAM.

 As a result of this SRAM is normally used for caches, while

DRAM is used as the main semiconductor memory

technology.

Microprocessors and Microcontrollers
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 The semiconductor memories are organized as two

dimensional arrays of memory locations.

 For example 4K x 8 contain 4K byte memory locations i.e.

4096 locations. Each location consist of 8-bit data and only

one of 4096 locations can be selected at once.

 Once a location is selected all the bits in it are accessible using

a group of conductors called data bus.

 For accessing 4K bytes of memory, 12 address lines are

required. In general to address a memory location out of N

memory locations, we require n address lines which is given as

n = log N (base 2)

Microprocessors and Microcontrollers
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SRAM Interfacing: Interface two 4K x 8 EPROMS and two 4K 

x 8 RAM chips with 8086. Select suitable maps.
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DRAM:

 Dynamic RAM is a form of random access memory.

 DRAM uses a capacitor to store each bit of data, and the level

of charge on each capacitor determines whether that bit is a

logical 1 or 0.

 These capacitors do not hold their charge indefinitely, and

therefore the data needs to be refreshed periodically

 The process of refreshing the data in RAM is known as

refresh cycle. During this refresh period, all other operations

related to memory subsystems are suspended.

 DRAM is the form of semiconductor memory that is often

used in equipment including personal computers and

workstations where it forms the main RAM for the computer.

 This refreshing activity leads to reduced system performance.

Microprocessors and Microcontrollers
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DRAM Refreshing Logic:
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8259A PROGRAMMABLE INTERRUPT 

CONTROLLER
Architecture of 8259A:
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Pin Description of 8259A:
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CS: Active low chip select for enabling RD and WR operations

of 8259A. INTA’ is independent of CS.

WR’: Active low write enable input to 8259A. Enables it to

accept command words from CPU.

RD’: Active low read enable input to 8259A. Low on this line

enables the 8259A to release status onto the data bus of CPU.

D7-D0: Bidirectional data bus that carry 8-bit data either to

control word or from status word registers. Also carries

interrupt vector information.

CAS0-CAS2 Cascade Lines: A single 8259A provide 8 vectored

interrupts. If more interrupts are required then used in cascade

mode in which master 8259A along with 8 slaves 8259A can

provide 64 vectored interrupt lines. These three lines act as

select lines for addressing the slaves.

Microprocessors and Microcontrollers
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PS’/EN’: Dual purpose pin. When the 8259A is used in buffer

mode, it can be used as a buffer enable to control buffer

transceivers. If not in buffer mode, used as input to designate

the chip is used as a master (SP’=1) or a slave(EN’=0).

INT: Goes high when a valid interrupt request is asserted. Used

to interrupt the CPU and connected to the interrupt input of

CPU.

IR0-IR7(Interrupt Requests): In edge triggered mode an

interrupt service is requested by raising an IR pin from a low

to a high state. Held high until it is acknowledged. If used in

level triggered mode, latches to a high level.

Microprocessors and Microcontrollers
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Initialization sequence of 8259A:
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Initialization Command Words:
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ICW3:

 Used when there are more than one 8259A’s with respect to ICW1 SGNL

bit.

 Loads an eight bit register i.e. slave register.

 There are two types with respect to ICW3 i.e. master mode and slave mode.

Slave mode of ICW3:

Microprocessors and Microcontrollers
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Master mode of ICW3:
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ICW4:
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Operation Command Words:

 In 8259A once ICW is initialized then it is ready for normal

function i.e. for accepting the normal interrupts.

 8259A handles the interrupt in its own way called modes of

operation.

 These modes of operation can be selected by programming the

internal registers called Operation Command Word registers.

 The data written into them is called Operation Command

Word. There are three Operational Command Words i.e.

OCW1, OCW2, OCW3.

 OCW1 used to mask/unmask the unwanted interrupt requests

 OCW2 used to control the end of interrupt

 OCW3 used to enable special mask mode

Microprocessors and Microcontrollers
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OCW1:

OCW2:
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OCW3:
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Operation modes of 8259A

FULLY NESTED MODE:

 Default mode of operation.

 IR0 has the highest priorty

 ISR bit is set and remains till EOI

 Priority can be changed by programming the rotating priority

modes

EOI:

 Used to reset the ISR.

 Specific and non-specific.

 Specific mode can determine which ISR bit is to be reset on

EOI.

Microprocessors and Microcontrollers
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 Non specific auomatically reset the ISR bit.

Automatic EOI:

 In ICW4, 8259A operates in AEOI mode till AEOI value will

be equal to 1. Performs a non-specific EOI operation.

 This mode has to be used when the nested interrupt is not in

use.

ROTATING PRIOTITY MODE:

Automatic rotation:

 Used in the applications where all the devices are of equal

priority.

 In this mode, the Interrupt Request which is currently being

served will get the least priority. The Interrupt Request which

is next in the sequence will get the highest priority and this

will be continued,
Microprocessors and Microcontrollers
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Specific Rotation Mode:

 In this mode a bottom priority level can be selected using L2,

L1, L0 in OCW2 & R=1, SL=1, EOI=0.

 For example if IR5 is selected as bottom priority, then IR5 will

have the least priority and IR4 will have the next highest

priority. Thus IR4 will have the next highest priority.

 These priorities can be changed during an EOI command by

programming the rotate on specific EOI command.

SPECIAL MASK MODE:

 In this mode when a mask bit is set in OCW1, 8259A will

enable the interrupts from the other levels which are not

masked.

Microprocessors and Microcontrollers
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SPECIAL FULLY NESTED MODE:

 Used in more cascading systems and priority has to be

programmed in the master using ICW4.

 In the master and slave communication, if a certain slave is in

service then slave can send an interrupt request to the master

and the device connected to the slave has the highest priority

than the one currently being served.

 The master will interrupt the CPU only if the interrupting

device has the highest or the same priority

Microprocessors and Microcontrollers
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 In the Interrupt Service Routine the software has to check whether the

request is from the slave or not. This can be done by sending a non-specific

EOI command to the slave and then reading its ISR.

 If it is zero, then a non-specific EOI can be sent to the master and otherwise

no EOI has to be sent.

BUFFERED MODE AND CASCADED MODE:

Buffered Mode:

 In this mode the 8259A sends a buffer enable signal on SP’/EN’ whenever

the data is placed on the bus.

Cascade Mode:

 CAS0 - CAS2 will act as chip select inputs for slaves. In this mode the

slave INT outputs are connected with IR master inputs.

 Vector address will be released during the second pulse of INTA’ sequence.

Microprocessors and Microcontrollers
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 Each 8259A in the system must be separately initialized and

programmed to work in different modes. EOI command has to

be issued twice i.e. one for the master and the other for the

slave.

Microprocessors and Microcontrollers
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EDGE/LEVEL TRIGGERED MODE & POLL MODE:

Edge/Level Triggered Mode:

 Decides whether the interrupt should be edge triggered or level

triggered. If LTIM bit of ICW1 = 0 then they are edge

triggered. Otherwise interrupts are level triggered.

Poll Mode:

 In this mode of operation, the INT output of 8259A is

neglected i.e. INT output is either not connected or either

masked.

 The poll mode is entered by setting P=1 in OCW3.

Microprocessors and Microcontrollers
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Interfacing and Programming 8259A:

 For programming 8259A with 8086 microprocessor, we

require the ICW and OCW initializations.

 For the above given problem the various ICW and OCW are

initialized with their suitable values.

Microprocessors and Microcontrollers
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DIRECT MEMORY ACCESS

Features:

 Fastest among all the modes of data transfer. In this device

may directly transfer the data to/from memory without the

intervention of CPU.

 The device requests the CPU through the DMA controller to

hold the data. The DMA data transfer is initiated only after

receiving the HLDA signal from the CPU.

 DMA data transfer can be done through the DMA controller.

Such DMA controller was introduced by Intel i.e. DMA

Controller 8257 which has four channels.

 The DMA on behalf of the devices requests the CPU for bus

access using bus request i.e. HOLD in minimum mode and

RQ’/GT’ in maximum mode.
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 On receiving the HLDA signal or RQ/GT signal the requesting

device gets access of the bus and completes the required

number of DMA cycles for the data transfer.
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Internal architecture of DMA controller (8257):
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Register organization of 8257:

 8257 performs the DMA operation over four DMA channels.

Each of the four channels of 8257 has a pair of two 16 bit

registers.

 The registers are DMA address register and terminal count

register. Mode set register and status register are the common

registers for all four channels.

 Thus there are total of 10 registers. The CPU select the one of

these 10 registers using A0-A3 bits.

DMA Address Register:

 Each DMA channel has one DMA address register. This stores

the address of starting memory location.

 This starting address will be loaded in the DMA address

register of the channel.
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Terminal Count Register (16 bit):

 Each channel has one Terminal Count register. This register will make sure

that the data transfer will be finished after the required number of DMA

clock cycles are finished.

 The bits from 0 to 14 will be initialized with binary equivalent of DMA

clock cycles minus 1. After each DMA clock cycle the terminal count

register content will be decremented by 1 and finally becomes zero after all

the DMA cycles are finished.

 The 14 and 15 bits of this register indicate the type of DMA operation.

(Bit15 Bit14 : 00 -verify, 01- write, 10 - read, 11 - illegal)

Mode set register:

 Used to enable the DMA channels individually and also to set various

modes of operation.

 Till DMA register and Terminal Count register contain the valid data the

DMA channel should not be enabled.

 If it is enabled without the valid data in DMA register and Terminal Count

register then the memory data can be destroyed.
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 The DMA mode set register bit definitions is shown below.

 D0-D3 enable one of the four DMA channels of 8257. If D4 is

set then rotating priority is enabled and if 0 then fixed priority

is enabled.

 D5 = 1 indicates that the duration of MEMW and IOW can be

extended.
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 D6 = 1 then indicates that selected channel is disabled after the

terminal count register condition is reached. It prevents the

further DMA cycles on the channel. If it is 0 then indicates that

the register is not disabled even after count reaches zero.

 Auto load bit if set then enables the channel 2 for the repeat

operations.

Status register:

 If update flag is set then channel 2 register is loaded with

contents of channel 3 register. Can be cleared by resetting

8257.
Microprocessors and Microcontrollers
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PIN DIAGRAM OF 8257 DMA

Microprocessors and Microcontrollers



Aditya Engineering College  (A)

 DRQ0−DRQ3

These are the four individual channel DMA request inputs,

which are used by the peripheral devices for using DMA

services.

When the fixed priority mode is selected, then DRQ0 has the

highest priority and DRQ3 has the lowest priority among them.

 DACKo − DACK3

These are the active-low DMA acknowledge lines, which

updates the requesting peripheral.

These lines can also act as strobe lines for the requesting

devices.
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 Do − D7

These are bidirectional, data lines which are used to interface

the system bus with the internal data bus of DMA controller.

In the Slave mode, it carries command words to 8257 and

status word from 8257.

In the master mode, these lines are used to send higher byte of

the generated address to the latch.

 IOR

It is an active-low bidirectional tri-state input line, which is

used by the CPU to read internal registers of 8257 in the Slave

mode.

In the master mode, it is used to read data from the peripheral

devices during a memory write cycle.

Microprocessors and Microcontrollers
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 IOW

It is an active low bi-direction tri-state line, which is used to

load the contents of the data bus to the 8-bit mode register or

upper/lower byte of a 16-bit DMA address register or terminal

count register.

In the master mode, it is used to load the data to the peripheral

devices during DMA memory read cycle.

 CLK

It is a clock frequency signal which is required for the internal

operation of 8257.

 RESET

This signal is used to RESET the DMA controller by disabling

all the DMA channels.

Microprocessors and Microcontrollers



Aditya Engineering College  (A)

 Ao - A3

These are the four least significant address lines. In the slave mode, they

act as an input, which selects one of the registers to be read or written.

In the master mode, they are the four least significant memory address

output lines generated by 8257.

 CS

It is an active-low chip select line.

In the Slave mode, it enables the read/write operations to/from 8257.

In the master mode, it disables the read/write operations to/from 8257.

 A4 - A7

These are the higher nibble of the lower byte address generated by DMA in

the master mode.

 READY

It is an active-high asynchronous input signal, which makes DMA ready by

inserting wait states.
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 HRQ

This signal is used to receive the hold request signal from the

output device.

In the slave mode, it is connected with a DRQ input line 8257.

In Master mode, it is connected with HOLD input of the CPU.

 HLDA

It is the hold acknowledgement signal which indicates the

DMA controller that the bus has been granted to the requesting

peripheral by the CPU when it is set to 1.

 MEMR

It is the low memory read signal, which is used to read the data

from the addressed memory locations during DMA read

cycles.
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 MEMW

It is the active-low three state signal which is used to write the

data to the addressed memory location during DMA write

operation.

 ADSTB

This signal is used to strobe the higher byte of the memory

address generated by the DMA controller into the latches.

 AEN

This signal is used to disable the address bus/data bus.

 TC

It stands for ‘Terminal Count’, which indicates the present

DMA cycle to the present peripheral devices.
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 Vcc

It is the power signal which is required for the operation of the

circuit.
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DMA Transfer and Operations based on 8257:

 Can do three types of operations i.e. verify DMA operation,

write operation, and read operation.

 A single byte transfer with an 8257 can be done using any one

of the 8257 DRQ inputs.

 In request 8257 will send HRQ signal to the CPU at its HLD

input and wait for acknowledgement at the HLDA input.

 Indication of bus availability can be known if the HLDA signal

is received by the DMA controller.

 The DACK’ line is pulled low to indicate that the request for

I/O device through DMA is done by the CPU.

 DMA controller generate the read and write commands to

transfer the byte from/to I/O device.
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 HRQ line is pulled low by the DMA controller so that CPU can

again take the access of bus line. DRQ must be high in until

acknowledged.

 If more than one channel is requested by an I/O device

simultaneously then the transfer that will occur is known as burst

transfer.

 After each transfer of data the DMA controller checks for the DRQ

line. If it is high then completes the current transfer of data and

releases the HRQ line i.e. makes it low.

 8257 use four clock cycles to complete a transfer of data. The 8257

can be used as either memory mapped device or I/O mapped device.

 In memory mapped device memory related instructions can only be

used while in I/O mapped device IN and OUT instructions can be

used .

 I/O mapped I/Os have a separate address space from the memory

while Memory-mapped I/Os share the memory space with external

memory.Microprocessors and Microcontrollers
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Priorities of DMA requests:

 There are two priority schemes i.e. fixed priority scheme and

rotating priority scheme.

Fixed priority scheme:

 Each device connected to a channel is assigned a fixed priority.

In this scheme DRQ3 has the least priority and DRQ0 has the

highest priority.

DRQ3<DRQ2<DRQ1<DRQ0

Rotating priority scheme:

 Here the priorities assigned are not fixed. For example if

DRQ0 has the highest priority and once the channel 0 is

serviced its priority goes down.

 Next channel 1 gets the highest priority till it will be serviced

and then continues for the remaining channels.
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 The priority allotment in rotating priority mode is shown

.below.
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Programming and reading the 8257 registers:

 Depending upon the instruction executed by the CPU the selected register

can either read or write the data.

 Mode set register can only be written and status register can only be read.

 There will be two successive read/write operations in which the 16 bit

register pair of each channel is either read or written.

 Each channel will have a register which will have LSB and MSB. The LSB

and MSB will have the same address.

 They will be differentiated by an internal first/last flip-flop. If it is zero then

indicates that LSB to be read or written. If it is one then indicates that MSB

to be read or written.

 A0-A2 indicate the specific register. A3 used to differentiate between

channel registers and common registers.

 A4-A15 used to derive the chip select of 8257. To say DMA address

registers must be in pairs i.e. LSB access must be followed by MSB access.

Microprocessors and Microcontrollers



Aditya Engineering College  (A)

Direct Memory Access

Programmable DMA Controller 8237:

 Fastest among all the modes of data transfer. In this device

may directly transfer the data to/from memory without the

intervention of CPU.

 The device requests the CPU through the DMA controller to

hold the data. The DMA data transfer is initiated only after

receiving the HLDA signal from the CPU.

 8237 is capable of transferring a bulk of data between system

memory and peripherals.

 Also memory to memory data transfer is available in this

peripheral.

 8237 also support more independent channels but they can be

extended to any number by cascading more number of 8237.
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Internal architecture of 8237:
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Register Organization of 8237:

 8237 consist of total 12 different registers. Some of these

registers are common for all channels.

Current Address Register:

 The size of the Current address register is 16 bits which is

present in each of four DMA channels. Current address

register holds the current memory address.

 The address is automatically incremented or automatically

decremented after each transfer.

 The programming can be done byte wise i.e. lower byte first

and then higher byte.
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Current Word Register:

 Each channel has a 16 bit current word register. It holds the

number of data byte transfers to be carried out.

 The word count is decremented after each transfer and new

value is stored again to the current word register.

 When the count becomes zero, an EOP (End of Process) signal

will be generated.

Base address and Base word count registers:

 Each channel has a pair of these registers. They maintain a

copy of respective initial current address register and current

word register respectively i.e. first pair will maintain a current

address register and second pair will maintain a current word

register.
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Command register:

 This 8 bit register controls the complete operation of 8237.

Can be programmed by CPU and cleared by reset operation.

 The register format is shown below.
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Mode register:

 Each of the DMA channel has an 8-bit mode register.

 The register format of mode register is shown below.
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Request register:

 Each channel has a request bit associated with it. They are

nonmaskable.

 Each bit is set or reset under program control / cleared upon

generation of TC.

 This entire register is cleared upon reset. The register format is

shown below.
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Mask register:

 Each of the four channels has a mask bit which can be set

under program control to disable the incoming DREQ

requests.

 Bits of the register are set when the corresponding channel

produces an EOP signal.

 After reset operation the register is set to FF which will disable

the DMA requests till the register is cleared.

 The register can be programmed to define the mask bits

individually or simultaneously.

 The register formats for defining the mask bits individually or

simultaneously is mentioned below.
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To program individually:

To program simultaneously:
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Status register:

 Keeps track of all the DMA channel pending requests and

status of their terminal counts.

 D0-D3 of this register are updated every time once any

channel reaches Terminal Count.

 Cleared on reset and also on each status read operation.

 Bits D4-D7 are set if the corresponding channels request

services.
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Transfer modes of 8237:

Single transfer mode:

 Device transfers only one byte per request. The word count is

decremented after each transfer.

 The address is either decremented or incremented depending

upon programming.

 When the count becomes zero, the Terminal Count state is

reached. For each transfer DREQ must be active until DACK

is activated.

Block transfer mode:

 8237 is activated by DREQ to continue the transfer until a TC

is reached.

 The transfer cycle may be terminated due to EOP.
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Demand transfer mode:

 Continues transfer until a TC is reached or an external EOP is

detected.

Cascade Mode:

 In this mode more than one 8237 can be connected together to

provide more than four DMA channels.

 The priorities are preserved at each level.
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8237 Commands and Programming:

Clear first/last flip-flop:

 There exists an internal flip-flop in 8237 called First/Last flip-

flop.

 Decides whether the lower byte or upper byte of selected 16

bit register will be read/written.

 Selected register means the current address register or the

current word count register.

Clear Mask Register:

 A mask register when set, can disable the DMA channels. A

clear mask register command will clear the bits of mask

register individually.
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Master Clear Command:

 Using this command all the internal registers of 8237 are

cleared and all the bits of mask register are set.

 After executing this command the DMA controller disables the

DMA channels and enters an idle cycle.
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Addresses of the internal registers of 8237:
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Interfacing of 8237 and 8086:

 8237 is able to transfer data on D0-D7 and 8086 memory

system transfers data on D8-D15.

 D0-D7 data lines are the even address data transfer and D8-

D15 are the odd address of the memory system.
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Steps to program 8237 DMA:

 First write down the given data.

 Next with respect to given data initialize the registers.

 Various register formats to be outputted into their specific addresses.

 Command word register

 Mode register

 Mask register

 Clear byte counter flip-flop with respect to its address.

 Base and current address register with respect to mentioned channel (CH 0

& CH 1) needs to be cleared and then initialized

 Clear byte counter flip-flop with respect to its address.

 Word count register to be initialized into its address. Has to be done in

successive bytes.

 Request register to be initialized.

 Wait for transfer to start.

 Termination of program.
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INTERFACING THROUGH 8255

Interfacing of keyboard:

 A Matrix keypad is the most commonly used input device in

many of the application areas like digital circuits, telephone

communications, calculators, ATMs, and so on.

 A matrix keypad consists of a set of push button or switches

which are arranged in a matrix format of rows and columns.

 These keypads are available in configurations like 3×4 and

4×4 based on the application it is implemented for.
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 The internal diagram for keypad is shown below.
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Concept of key debouncing:

 The push buttons are used for interfacing switches to

microprocessors based systems when pressed for certain

number of times.

 The processor will wait until the keys (which are pressed) will

reach the study state. This mechanism is known as key

debouncing.

 It can be eliminated by using software or hardware techniques

i.e. the processor waits for some time (ms) and checks whether

that is the key that is being pressed.

 In software technique, known as wait and see method, the

program simply for 10 ms and reexamines the same key again

to see if it is still pressed.
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Example program:

 Interface a 4*4 keyboard with 8086 using 8255. Write an ALP

for detecting a key closure and return the key code in AL. The

debouncing period for a key is 10ms. Use software key

debouncing technique. DEBOUNCE is an available 10 ms

delay routine.
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Interfacing circuit for keyboard with 8086:
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Interfacing of stepper motor

 Stepper motor is a device to obtain an accurate position

control of a rotating shaft.

 The rotation of the shaft will be in terms of steps. To rotate

the shaft, the sequence of pulses are to be applied to the

winding of the stepper motor in proper sequence.

 The number of pulses required for one complete rotation of

the shaft of the stepper motor are equal to its number of

internal teeth on rotor.

 The position of the shaft can be fixed by locking the stator

teeth and rotor teeth.

 When a pulse is applied to the winding input, the rotor rotates

by one teeth position or an angle ‘x’.
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• The angle ‘x’ may be calculated by

• The typical stepper motor have parameters like

torque (3kg-cm), operating voltage (12V), current

rating (0.2A), and a step angle of 1.8 deg.
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 For a 4-phase stepper motor, the winding arrangement will be

done as shown below.

Protection of winding:

 This is necessary so that when any excess current flows

through the winding, the winding circuit cannot be damaged.
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Interfacing of A/D and D/A converters:

 The analog to digital converter is treated as an input device by

the microprocessor that sends an initializing signal to the ADC

to start the analog to digital conversion process.

 The process of analog to digital conversion is slow and the

processor has to wait until the conversion will be finished.

After the conversion is finished, the ADC sends an End of

Conversion (EOC) signal to inform the microprocessor.

 The tasks of issuing the SOC pulse to ADC, reading EOC

signal from the ADC, and reading the digital output of the

ADC are carried out by the CPU using 8255 I/O ports.

 The time taken from the active edge of SOC pulse till the

active edge of EOC signal is called the conversion delay of the

ADC.
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 The conversion delay will range from microseconds to

milliseconds. A number of ADC’s are available in the market

and the ADC which has to be selected will depend on cost,

resolution, and speed of conversion.

 Successive approximation and dual slope integration

techniques are the most popular used techniques.

 The steps that have to be followed for conversion in ADC are

as follows:

 Apply the analog input to the input of ADC.

 Issue Start of Conversion (SOC) pulse to ADC.

 Read End of Conversion (EOC) signal to mark the end of conversion

process.

 Read the digital data output of ADC as equivalent digital output.

 The analog input voltage which is given at ADC input must be

a constant from the beginning to the end of conversion.
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 This constant analog input voltage can be ensured by using a

sample and hold circuit which samples the analog signal and

holds it for a specified time duration.

 The microprocessor may issue a hold signal to the sample and

hold circuit. If the applied input changes before the

conversion, the digital output may not be a correct value.

ADC 0808/0809:

 The analog to digital converter chips 0808 and 0809 are 8-bit

CMOS successive approximation converters.

 Successive approximation is the fastest technique used for

conversion of analog to digital.

 The conversion delay is 100 μs at a clock frequency of 640

KHz.

 These converters have 3:8 analog multiplexer so that at a time

8 different analog inputs can be connected.Microprocessors and Microcontrollers
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 Out of these eight inputs, only one can be selected for

conversion using the address lines ADD A, ADD B, ADD C.
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Block diagram of ADC 0808:
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Pin diagram of ADC 0808/0809:
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Specifications of ADC 0808:
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Interfacing of 8086 to ADC 0808:
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Digital to Analog Interfacing

 The IC number for the conversion of digital to analog signal is

DAC 0800.

 This is a monolithic 8-bit DAC manufactured by National

Semiconductors.

 The power supply voltage range from 4.5V to 18V and the

supply V+ will be usually +5V or +12V. V- can be kept at a

minimum of -12V.
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 Interfacing DAC 0800 to 8086:
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