Introduction

To communicate with the outside world,
microprocessor use peripherals (I/O devices)

Input devices — Keyboards, A/D converters
etc.,

Output devices — CRT, Printers, LEDs etc.,

Peripherals are connected to the
microprocessors through electronic circuit
known as interfacing circuits.
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* Some of the general purpose interfacing devices
— 1/O ports
— Programmable peripherals interface (PPI)
— DMA controllers(Direct memory access)
— Interrupt controller

* Some of the special purpose interfacing devices
— CRT controller
— Keyboard
— Display
— Floppy Disc controllers



Some peripheral interfacing chips of
8085 and 8086 microprocessors.

Programmable peripherals interface Inter 8255 (PPI)
Programmable Interrupt controller (PIC) Intel 8259

Programmable communication interface (PCl) Intel
8251

Keyboard display Controller Intel 8279
Programmable counter /Inverter timer Intel 8253
A/D and D/A Converter Interfacing
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Address Space Partitioning

* Two schemes for the allocation of addresses
to memories and |/O devices
— Memory mapped I/0O
—1/O mapped I/O



Memory mapped I/O

It has only one address space

Address space is defined as the set of all
possible addresses that a microprocessor can
generate

Some addresses assigned to memories and
Some addresses to 1/O devices

Memory locations are assigned with addresses
from 8000 to 84FF

It is suitable for small system.



/0 mapped I/O scheme

* In this scheme, addresses assigned to
memories locations can also be assigned to
|/O devices

* When the signal is high, then address on the
address bus is for an I/O devices

* When the signal is low, then address on the
address bus is for memory locations.



/0 mapped I/O scheme

Two extra instruction IN and OUT are used to
address |/O devices.

The IN instruction is used to read the data of
an input devices.

The OUT instruction is used to send the data
of an input devices.

This scheme is suitable for a large system.
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Operating mode of 8255

* Bit Set Reset (BSR) Mode
* |/O Mode



Bit Set Reset (BSR) Mode

BSR Control Word Format i

Dﬂ
Bit Set/Resel

| Dy | Dg | Ds Dy Dy D; Dy

| l. l # |__—4r 1{-5Sel

! X X X 0 - Reset

| Don't Care

| L 1 1

| Bit Set/Reset 0 0 0 |Set/Reset PC

| Flag o | o | 1 |sevResetPCy

i O%holien 0 1 0 |Set/Reset PC; Port C can be
! 0 | 1 | 1 |seuReset PC;}|- SetReset

| 1 | o | o |SevResetPc,| Dependingon the
| 1 | 0| 1 [SeUResetPCs| °'D0

| 1 1 | 0 |Set/Reset PCq

| 1 1 1 |Set/Reset PC,

BSR control word format



|/O Mode

 The 8255 has the following 3 modes of
operation
— Mode 0 - Simple Input/output

— Mode 1 - Input / Output with the Handshake or
strobed

— Mode 2 - Bi-directional 1/0O



|/O Mode

Mode 0 — Simple Input/output

— Port A and port B are used as two simple 8-bit 1/0
port

— Port C as two 4-bit port
* Features
— QOutputs are latched
— Inputs are buffered not latched

— Ports do not have handshake or interrupt
capability



1|/O Mode

* Mode 1 - Input / Output with the Handshake

— Input or output data transfer is controlled by
handshaking signals.

— Handshaking signals are used to transfer data
between devices whose data transfer speeds are
not same.

— Port A and Port B are designed to operate with the
Port C.

— When Port A and Port B are programmed in Mode
1, 6 pins of port C is used for their control.



|/O Mode
* DO-D7 data bus

— bi directional, tri state data bus line

— It is used to transfer data and control word from
8085 to 8255

* RD (Read)

— When this pin is low, the CPU can read data in the
port or status word through the data buffer

* WR (write)

— When this pin is low, the CPU can write data in the
port or in the control register through the data
buffer



|/O Mode

Mode 2 — Bi-directional |/O

Port A can be programmed to operate as a
bidirectional port.

The mode 2 operation is only for port A

When port A is programmed in Mode 2, the
Port B can be used in either Mode 1 or Mode
0.

Mode 2 operation the port a is controlled by
PC, to PC, of port C.
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Pin diagram of 8255

D7 - DO Data Bus
PA7 — PAOD |Port A

PB7 - PBD | Port B

PC7 - PCO |Port C

Cs Chip Select
AD, Al Address bits
RD Read Input
WR Write Input
RESET Reset Input
Vcc +5V

GND 0 Volts

PASC - d0pPa4
FAZL]2 39[1PAS
PA1C]3 38 [1PAE
FADLC4 37 PA7
RGOS 3B O WR
{m 35 Oesser
GNDO7 34100
A10lse 330101
ApClo 32002
pc7Cjin 003
pcsCl11 B255A sphpa
pcsC}12 290105
pC4C]13 28106
pcoCiia 27 QD7
PC1C345 260%er
pc2Cl1E 25 1PET
pc3Cli7 24 [1PEE
PREOCI1E 231PAS
PE1CI14 2201084
PE2CI20 21 [PE3




PROGRAMMING and OPERATION of
8255

Programming in MODE O
D7 —setto 1
D6,D5,D2- all set to 0 —-MODE 0

D4,D3,D1 and DO- determine weather the
corresponding ports are to configured as input
or output
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Programming in MODE 1

vo | vo | 1BF, |INTE,|INTR,|INTE,| IBF, |INTR,

j¢——Group A »|€—— Group B—»]
(a) Status Word for Mode 1 Input Configuration

p, b D D, D, D, D, D,
OBF, [INTE,| 1O | /O |INTR,|INTE;| OBF, |INTRg
[ €&—Group A | ——Group B—»|
(b) Status Word for Mode 1 Output Configuration
Fig. 9a.8: Status word for mode 1 (a) Input (b) Output configuration




IBF- input buffer full
INTR- interrupt request
INTE-interrupt enable

OBF-output buffer full
INTR-interrupt request
INTE-interrupt enable



Programming in MODE 2

Programming 8255

0 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
o——= PA[7:0]
PC7 [— OBF
PCG [ ACK,
PCa ~— ST8,
g255 PGS |/ IBF,
PC3 " INTR,
PCO |— In ©Out 5TB, OBF,
PCO— In  Out IBF, ACKg

PCO In Out INT INT
<——> PB[7:0] e '%“E(—F}
Mode 0 Mode 1
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Interfacing cable
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LED Operation
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e 3.22 Microprocessor Interface to LED



Microprocessor interface to LED
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Microprocessor interface to 7 segment LED
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Microprocessor interface to 7
segment LED (serial)
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INTERFACE-LED display
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ADC INTERFACE

Vdd
1
Analog , | Binary
signal ADC — | output
input 1 i




BLOCK diagram of ADC 0808

Block Diagram of ADC 0808/0809
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Figure 3.31 Block Diagram of ADDC 0808/ADC 0809
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PIN diagram of ADC 0808

Pin Diagram of ADC 0808/0809 —_/ |
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DAC INTERFACE

d

. Analog
DAC signal
_ 1 output

Binary
input




Pin diagram of DA
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Pin diagram of DAC
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Figure 3.36 Pin Diagram of DAC 1408



INTERFACING diagram for DAC




TEMPERATURE CONTROL

Temperature sensor —convert temp to
electrical signal by thermistor

Transducer convert physical data into
electrical signal

Physical data —temp, light, flow, speed etc...

LM34 & LM35 —temperature sensor by
NATIONAL SEMICONDUCTOR CO-OPERATION



LM34

Output voltage is
linearly proportional to
Fahrenheit temp

No external calibration

10mV for each degree
of Fahrenheit temp

LM35

Output voltage is
linearly proportional to
Celsius temp

No external calibration

10mV for each degree
of Centigrate temp






STEPPER MOTOR CONTROL interface

Digital motor used to translate electrical pulse
into mechanical movement

Center tap winding connected to 12 V supply

Motor can be excited by grounding four
terminals of the two windings

ROTOR-Stepper motor has permanent magnet
rotor .It is also known as shaft

STEP ANGLE-It is minimum degree of rotation
associated with a single step
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Stepper Motor Interface
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Excitation Table
 Step | X1 | X2 | X3 | X4




Traffic Light Control System

Allow traffic from W to E and E to W transition
for 20 seconds

Give transition period of 5 seconds (yellow
bulbs ON)

Allow traffic from N to s and S to n for 20
seconds

Give transition period of 5 seconds (yellow
bulbs ON)

Repeat the process



Traffic Light Control System
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Interfacing diagram for Traffic Light
Control System
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Pins Light | Pins Light ‘
PA, R, | PB, | Ry
PA, Y, PB, Yq
PA, G, PB, G,
PA, R, PB, Re
PA, Y, ] PB4 Y,
PA; G, PBg G,

Table 1




Traffic Light Control System
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KEYBOARD INTERFACING

program for Keyboard Interface in §085

Intel $255 Control Word = 1 0 0 1 0 0 0 0 = 90H, Port A = INPUT,
Port B = OUTPUT,

, Mode=0
: Pori Nos — Port A = 00, Port B = 01, Port C = 02, control Register Port = 03

MV A, 90H
OUT 03; initinlize Intel B255
Loopt: MVI C, 01; Row counter
MOW A, C
S5TA ZXIZ, store Row Mo in 2222

Set address X XXX of code Table (First Row)

Loopl: LXI H, XXXX
su1 ol

RAL
RAL
RAL ;(A) = (RowNo,- 1= 8
ADD L

MOV LA ; Address of Firsi Row Set
MOV A, C

ouT 01



oo

TNy E

5EZAERY ERRTREE

* usethe code for processing

INR. A
Cr oo



JZ  Loop0
STA ZZZIZ
MOV C,A

JMP  Loopl

DB ~-— === —— XXXXis code Table.



LED INTERFACE

Program for Ssven Ssgment LED display Interface in 8055

: Intel BOBS software for seven — segment display
3 Inmtel 8255 initinlization

i ports A, B, C are output ports

i Control word =1 0000000=80H

i Port Mos — A = 00, B =01, C =02, Control Register = 03
i circuil connections

€0 (0™ bit of port C) connected to clock, BO(O™ bit of port B) connected 1o code
input

MVI A, BOH
ouT 03

LXI H, CODE ; CODE Contains display
codes in memory

MVI D, 00 ' Digit Mo
i Loopl MOV A, D
ADD L
MOV L, A
MOV C, M v Segment code in register C
MVI B, 08 v Bit counter
MOV A, C
ANI D
our o

Thatout Cleal




; Repeat for the next segment

i Repeat for the next digit

MSB :

FINISH :

ouT
MVI
ouT

ouT

MOV
RRC
MOV

ouT

A, 01

A, 00

AC

CA
01
O1H, AL

IMP CLOCK

MOV
CPI

EEEF

AD

LOOP 1



TEM PERATURE CONTROL

in 5P, 2800H

MVl A 9EH

OUT  BIH (CWH)
START: MWL AL O3H

oUT BEZH(PORTC)

MVI A,03H

OUT EIH(FORTC)
Li: i3] B2ZH{PORTC)

RAL

HNC LI

N BOH{PORTA)

MOV B, A

CPl A, DATA

i ra START

i OFF

MVI A, OIH

OOT  S1IH{PORT B)

JMP DISPLAY

MV A, OOH

OUT SIH(PORT B)

IMP  DISPLAY
OFF.  mvi A, 00H

OUT SBIH(PORT B)
BSPLAY MOV A, B

CALL DISPLAY

JMP  START

Initialize Stack Pointer
Initialize B255

select channel TN and gots high o low

checks BOC

15 BOC = 17 If no then Jump o L1

15 B0 = 17 I yes then Rosd temperature (1)
save resding of L1 into B regisier

15 11 = T17 If yes then Jump to START

15 11 = T17 If yes then Jump to OFF
15 11 = T17 If po thon send signals o tum ON

. Jump to DISPLAY

sends control signal 1o tum OFF bester

Jump to DISPLAY
wmﬂdmﬂwmﬂﬁm

Display current Temperatune

Repest the process



STEPPER MOTOR

Program

s Stepper Motor Control Program
6000 H Excite-code DB 03H, 06H, 09H, OCH; code sequence for clockwise
rotation

; Subroutine to rotate a stepper motor clockwise by 360°
; Set the counts

MVI  C,32H ;  Set Repetition count to 50,,
START: MVI B,04H ;  Counts excitation sequence

LXI  H, 6000H ;  Initialize pointer
BACKl: MOV AM ;  Get the Excite-code

OUT PORTA ;  Send Excite-code

CALL DELAY s Wait

INX H ;  Increment pointer

DCR B ;  Repeat 4 times

JNZ  BACKI

DCR C ;  Repeat 50 times

JNZ  START

RET



TRAFFIC CONTROL

Source Program

START :

MVI A, 80H
OUT 83H (CR)
MVI A, 09H
OUT 80H (PA)
MVI A, 24H
OUT B1H (PB)
MVIC, 28H
CALL DELAY
MVI A, 12H
OUT (81H) PA
OUT (81H) PB
MVIC, OAH
CALL DELAY
MVI A, 24H

¥

Initialize 8255, port A and port B
in output mode

send data on PA to glow R,and R,

send data on PB to glow G; and G,
Load multiplier count (40,() for delay
call delay subroutine

senddnunnpnnhtugluw Y,and Y,
send data on port B to glow Y;and Y,
Load multiplier count (10,) for delay
call delay subroutine




Ut @eoHy PA
MVI A, 24H
OUT (BOH) PA
MVIC,28H
CALL DELAY ;
MVI A, 12H
OUT PA ;
OUT PB ;
MVIL, C, OAH -
CALL DELAY ;
JMP START
Delay Subroutine
DELAY: LXI D, count
BACK : DCX D
MOV A,D
ORA E
INZ  BACK
DCR C
JNZ DELAY

RET

send data on port A to glow G, and Gy

send data on port B to glow R, and Ry
load multiplier count (40,,) for delay
call delay subroutine

send data on port A to glow Y, and Y3
send data on port B to glow Y; and Y,
Load multiplier count (10,o) for delay
call delay subroutine

load count to give 0.5 sec delay
- Decrement counter

check whether count is 0
;  Ifnot zero, repeat

check if multiplier zero;
otherwise repeat

Return to main program



