
SEL 4533
Microcontroller

Yeong Che Fai
Universiti Teknologi Malaysia



Content

1. Introduction to Microcontroller
2. Introduction to M68HC11
3. 68HC11 Programming in Assembly Language
4. 68HC11 Instruction Set
5. 68HC11 System Design
6. 68HC11 Internal Peripheral
7. 68HC11 Application in Control System



CHAPTER 1: 
INTRODUCTION TO MICROCONTROLLER

Yeong Che Fai, 6/1/2011



Components of a computer
 Central Processing Unit

 Interprets and carries out all the instructions contained in 
software

 Memory
 Used to store instructions and data
 Random Access Memory (RAM) 
 Read Only Memory (ROM)

 Input/Output
 Used to communicate with the outside world



Microprocessor

 A single chip that contains a whole CPU
 Has the ability to fetch and execute instructions 

stored in memory
 Has the ability to access external memory, 

external I/O and other peripherals
 Examples:
 Intel P4 or AMD Athlon in desktops/notebooks
 ARM processor in Apple iPod



Microprocessor-based systems
time and temperature system



Microcontroller
 An integrated electronic computing device that 

includes three major components on a single chip
 Microprocessor (μP)
 Memory
 I/O (Input/Output) ports

 The design is optimized for controlling embedded 
systems — reacting to signals from the environment 
— rather than processing data, hence the name

 All in one solution - Reduction in chip count
 Reduced cost, power, physical size, etc.



 A microcontroller usually incorporates other 
specialized components that are useful in 
embedded systems
 On-board memory (Flash, DRAM, SRAM)
 Analog I/O (DAC, ADC)
 Serial ports (RS-232, USB)
 Networking (WiFi, Ethernet, ZigBee)
 Audio (MP3 encoding, signal processing)

 Examples
 MC68HC11, MC68332, PPC555, PIC16F877

Microcontroller



Microcontroller-based time 
and temperature system



Microcontroller manufacturers
 Analog Devices
 Atmel
 Dallas Semiconductor
 Freescale Semiconductor
 Hitachi Semiconductor
 Intel
 Microchip
 Motorola
 National Semiconductor
 Texas Instruments
 Zilog



Microcontroller market

 >40 suppliers, >50 architectures
 $26 Billion market
 Shipments- > 16 Billion in 2000
 Major Players: Microchip 16Fxx, Intel 

8051,Motorola MC68HCXX, National 
COP800, SGS/Thomson ST62, Zilog Z86Cxx



Embedded system

 Special purpose computer system 
 Usually completely inside the device it 

controls
 Has specific requirements and performs pre-

defined tasks



Example embedded systems

Source: http://www.samsung.com



Example embedded systems

Source: http://www.presseagentur.com/infineon/detail.php?pr_id=1418&lang=en

Source: http://www.robokits.co.nz/MicroCamp2-0



Example embedded systems
 Personal information products: Cell phone, pager, 

watch, pocket recorder, calculator
 Laptop components: mouse, keyboard, modem, fax 

card, sound card, battery charger
 Home appliances: door lock, alarm clock, 

thermostat, air conditioner, tv remote, hair dryer, 
VCR, small refrigerator, exercise equipment, 
washer/dryer, microwave oven

 Toys: video games, cars, dolls, etc.
 Cars are about 20-30% silicon today, mostly 

microcontrollers. The Mercedes S-class has 65
 Usually anything with a keypad


