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EC8691 MICROPROCESSORS AND MCROCONTROLLERS

COURSE OBJECTIVES .
* To Explain the Architecture of 8086 microprocessor,

UNIT I THE 8086 MICROPROCESSOR
Introduction 1o 8086 — Microprocessor architecture Addressing modes - Instruction set and assembler directives —
Assembly language pro ning ~ Modular ngramnﬁng - Linking and Relocatiop - Stacks - Procedures — Macros -

Interrupts and Interrupt service routines - Byte and String Manipulation_

UNIT 11 8086 SYSTEM Bus STRUCTURE
086 signals — Basic configurations — System bys timing —System design using 8086 - 1/0 programming — Introdyction

to Mulﬁprogrammjng - System Bys Structure - Multiprocessor configurations — Coprocessor, Closely coupled and’
loosely Coupled configurationg — Introduction 1o advanced processors,

UNITIT 110 INTERFACING
Memory Interfacing and I/O interfacing - Paralle] Communication interface — Serial Commumication interface — YA and

A/D Interface - Timer — Keyboard /display controlier — Interrupt controller - DMA controller — Programming and
applications Case studies: Traffic Light control, LED display , LCD display, Keyboard display interface and Alarm

Controller,

UNIT 1v MICROCONTROLLER
Architecture of 8051 — Special Function Registers(SFRs) - 1/O Pins Ports and Circuits - Instruction set - Addressing

modes - Assembly language Programming,

. : 9
Progtamming 8051 Timers - Serja| Port Progrmnming - Interrupts Progranuning ~LCD & Keyboard Interfacing - ADC,
& Sensor Interfacing - External Memory Interface- Stepper Motor and Wa‘(cfonn generation - Comparison of
Microprocessor, Microcontro]ler, PIC and ARM processors

TOTAL: 45 PERIODS
At the end of the course, the student wig be able to:

CO1: Explain the Architecture of 8086 microprocessor,
CO2: Write Assembly Language Programs,
CO3: Learn the design aspects of I/O ang Memory Interfacing circuits,
CO4: Interfacing microprocessors with Supporting chips,
COS: Explain the Architecture of 8051 microcontrolfer.

O6: Design a microcontroller based system

TEXT BOOKS:
Yu-Cheng Liu, Glenn A.Gibson, -—Microcomputer Systems: The 8086 / 8088 Family - Architecture, Programnﬁng
I-1Ip

and Designi, Second Edition, Prentice Haf] of India, 2007, (UNIT

. 2. Mohamed Aj; Mazidi, Janice Gillispie Mazidi, Rolin McKiniay, —The 8051 Microcontrolier ang Embedded
Systems: Using Assembly and Cl, Second Edition, Pearson education, 2011,

REFERENCES: _
1. Doughlag V.Hall, —Microprocessors and Interfacing, P_rog“r'ammjng ard Hardwm‘el,'IMH,2012

2. AK.Ray KM Bhurchandi,ﬂAdvanced Microprocessors and Peripherals —3rd edition, Taty McGrawHil,2012
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chree/?rogram: BE/ECE Course code &Name: EC8691 - MicroProcessor and Microcontrofler
Duration: Fep 2022- May 2022 Semester: V1 Section: A Faculty: Mrs.P.Santhans Selvi
- Toteach the Students aboyt the varioys types of Microprocessor Architecture ang Interfacing Ics.
OBJECTIVES:
To impart knowledge on
* Tostudythe Architecture of 8086 microprocessar.
To Write Assembly Language Programs,

To study the Architecture of 8051 microcontrofier,
To design a microcontroller based system,
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PERIPHERAL INTERFACE MICROCONTROLLER

PIC is a Peripheral Inferfuce Microcontroller which was developed in the year 1993 by
the General Instruments Microcontrollers. 1t is controlled by software and programmed in
such a way that it performs different asks and controls a generation line. PIC
microcontrollers are used in different new applications such as smariphones, audio
accessories, and advanced medical devices.

There are many PICs available in the market ranging from PIC16F84 to PIC16C84. These types of
PICs are affordable flash PICs, Microchip has recently introduced flash chips with different types,
such as 16F628. 16F877, and 18F452. The 16F877 costs twice the price of the old 16F84, but it is
eight times more than the code size, with more RAM and much more /O pins, a UART, A/D
converter and a lot more features.

PIC Microcontroliers Architecture

The PIC microcontrolier is based on RISC architecture. Its memory architecture follows the
Harvard pattern of separate memories for program and data, with separate buses.

CEoC 8,



1. Memory Structure

The PIC architecture consigts of two memoriag: Program memory and Data memory.

Program Memory: This 15 5 4K*14 memory space. |f ig used ta store 13-bjt instructions or
the program code. The program memosy data is accessed by the PIogram counter register
that holds the addregs of the program memory. The address 0000H is used as reset
InMemory space and 0004H is used as interrupt memory space.

Duty Memory: The data memery consists of the 368 bytes of RAM and 254 bytes of
EEPROM. The 368 bytes of RAM consists of multiple banks. Each bank consists of
general-purpose fegisters and specia| function registers,

The special function registers consist of control registers to control different
operations of ihe chip resources like Timers, Analog to Digital Converters, Serial pors, 0
ports, etc. For example, the TRISA register whose bits can be changed to alfer the input or
Qutput operations of the port A

The general-purpose fegisters consist of registers that are used lo store temporary
data and processing results of the data. These general-pupose registers are each 8-bit

Working Register: it consists of a Memory space that Stores the operangs for each
instruction. |y also stores the resuits of each execulion,

Status Regisper: The bits of the Sialus register denotes the statys of the ALU {arithmetic
logic unit) after Every execution of the instruction. 1t js also used to select any one of the 4

banks of the RAM
File Selection Register: it acts as 3 pointer to any other general-purpose register, It consists

of a register file address, and it i used in indirect addressing,
Another general-purpose register is the Program counter register, which js a 13-bit register.
The 5 Upper bits are used as PCLATH {Program Counter Latchj to Independently function
as any other register ana the lower 8-bite are used as the Program counter hits. The
program counter acts as a painter to the nstructions Stored in the program mermory,

EEPROM: it consists of 258 bytes of Memory space. It is a permanent memory like ROM,
but its contents can 1 * erased and changed during the Operation of the microcontroller, The
contents into EEPROM can be read fram or written to, using special function registers like
EECON1, EECON, sic.

2.1/0 Ports

PIC18 series consists of five ports, such ag Port A, Port B, Port C, Port D, and Port £

Port Az ltjs a 18-bit port, which ¢an be used as an input or oulput port hased on the status
of the TRISA register.

Princinal
. aram Callasn Qf Englneenng
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Port B: It is an 8-bit port, which can be used as both an input and output port, 4 of its bits,
when used as input, can be changed upon interrupt signals.
Port C: It is an 8-bit port whose operation (input or output} is determined by the status of the

TRISC register.
Port D: It is an 8-bit port, which apart from being an O port, acts as a slave port for

connection to the micro. rocessor bus,
Port E: It is a 3-bit port that serves the additional function of the contro signals to the A/D

converter,

3. Timers

PIC microcontrollers consist of 3 timers, out of which the Timer 0 and Timer 2 are 8-bit
timers and the Time-1 is a 16-bit timer, which can also be used as a counter.

4. AID Converter

The PIC Microcontroller consists of 8-channels, 10-bit Analog to Digitai Converter. The
operation of the A/D converter is controlied by these special function registers: ADCONG and
ADCON1. The lower bits of the converter are stored in ADRESL (8 bits), and the upper bits
are stored in the ADRESH register. It requires an analog reference voltage of 5V for its

operation.

5. Oscillators

Oscillators are used for timing generation. PIC microcontrollers consist of external oscillators
like crystals or RC osciliators. In the case of crystal oscillators, the crystal is connected
between two oscillator pins, and the value of the capacitor connected to each pin
determines the mode of operation of the oscillator, The different modes are low-power
mode, crystal mode, and the high- speed mode. In the case of RC oscillators, the value of
the Resistor and Capacitor determines the clock frequency. The clock frequency ranges
from 30 kHz to 4 MHz.

6. CCP module:

A CCP module works in the following three modes:

Capture Mode: This mode captures the time of arrival of g signal, or in other words,
captures the value of the Timer? when the CCP pin goes high.

Compare Mode: It acts as an analog comparator that generates an output when the timert
value reaches a certain reference value,

PWM Mode: It provides ulse widsh modulated output with a 10-bit resolution and
programmable duty cycle.

Gther special peripherals include a Watchdog timer that resets the microcontroller in case of
any software malfunction and z Brownout reset that resets the microcontroller in case of

Dr.g, Balalm'shnan

Principal

Indrf_ Ganesan Cotlaga of Engineerine

G Vg!ley, Maduyraj Main Roag e
Manikangap, Trichy-620 03,

» M.E, Ph.p,



any power fluctuation and others. For a better understanding of this PIC microcontrolier, we
are giving one practical project which uses this controller for its operation.

Street Light that Glows on Detecting Vehicle Miovement

This LED street licht control roect is designed to detect the vehicle movement on the
highway to switch on a block of street lights ahead of it, and to switch off the trailing lights to
save energy. In this project, a PIC microcontroller pragramiming is done by using embedded
C or assembly language.

The power supply circuit gives the power to a whole circuit by stepping down, rectifying,
filtering, and regulating the AC mains supply. When there are no vehicles on the highway,
all the lights remain off so that the power can be saved. The IR Sensors are placed on
either side of the road as they sense vehicles’ movement and in turn, send the commands
to the microcontroller to switch on or off the LEDs. A block of LEDs will be on when a vehicle
approaches near it and once the vehicle passes away from this route, the intensity becomes
low or completely switched off.

The PIC microcontroller | roects can be used in different applications, such as video games’
peripherals, audio accessories, etc. Apart from this, for any help regarding any projects, you
can contact us by commenting in the comment section.
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