Microcontroller Usage



Microcontroller

A microcontroller is a computer on a chip used to control electrdemces.
It is a type of microprocessor emphasizing self-sfi€iency and cost-
effectivenessin contrast to a general-purpose microprocesserkitid used
in a PC.

Typical Microcontrollers contain all the memorydaihO interfaces needed,
whereas a general purpose microprocessor requidisomal chips to prowde
these necessary functions.

Microcontrollers are a component in many kindsedé¢ctronic equipment
.They are the vast majority of all processor cisipisl.

Over 50% are "simple" controllers, and another 208 more specialized
digital signal processors- DSP. A typical home & Wiestern world is likely
to have only one or two general-purpose micropemessbut somewhere
between one and two dozen microcontrollers.

They can be found in almost any electrical deweshing machines,
microwave ovens, telephones, etc.



Advances in CPU Electronics

CPU/Microprocessor MICROCONTROLLER

SSI 1960’s 4 gates/chip

MSI logic functions 100
gates/chip

1970’s LSI  early micros 4/8
bits 1000 gates/chip clock MHZ

1980’s VLS| advanced micros __ ° Fi_rst 12Mhz 8 bit |
16/32 bit 100K-1M gates/chip 10- Microcontroller w/basic I/O
100MHZ clocks

1990’'s SLSI advanced micros
32/64 bit >5Mgates 100MHZ-
1GHZ clocks

2000+ 32/64 bit 2-3 GHZ

e 20-50 MHz 8 hit —
Microcontroller with enhanced
functionality

e 180 MHZ 32 bit




Conceptual Model

=

Single Integrated Circuit

Clock
and CPU Core
Interrupts

Memory Memory

ROM/FLASH RAM Timers /o

Placed into the Device or Equipment to be contdolle
Uses Minimum number of external components
outside of IC itself

Relies on Host Power sources




Simple Microcontroller

8 bit CPU

Internal ROM ( non-volatile read only memory)
Internal RAM ( volatile read write memory)
Basic interrupt capabillity

Timers

/O ports

Serial Port



Microcontroller vs. PC

Differences Between an Embedded Controller and a PC:

| Embedded Controller

| pC

|Dedicated to one specific task

|Can do many different tasks

Has a single program, as a result, can be
made inexzpensively to include just enough
computing power and hardware to perform
that dedicated task

Funs many different types of programs and
can be re-configured to do each task
optimally

Program is usually permanently “burned”
into memory when manufactured

Program is loaded into memory when
needed —usually from hard drive,

Has a low-cost microcontroller unit (MCU)
far its intelligence, with many peripheral
circuits on the same chip, and with
relatively few external devices

Has a relatively expensive generalized
central processing unit {CPLY at its heart
with many other external devices {memory,
disk drives, video controllers, network
interface circuits, etc.)

Often, an embedded system is an invisible
part, or sub-module of another product,
such as a cordless drill, refrigerator or
garage door opener. The controller in these
products does a tiny portion af the
function of the whole device. The
contraller adds low-cost intelligence to
some of the critical sub-systems in these
devices

Usually, a large system, often part of a
network, employed for word processing,
spreadsheet calculations, presentations,
internet interface, GUI for warious PC-
based tools,




High level Processor Diagram
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Programmable I/O Pins

* Pins can be set to function as standard input and

outputs
— Pins can sink/source current (4 ma-25ma) to drive
LEDs etc.

e Pins can also be configured for use by special
function 1/O usage ( Timer ins, serial port infout

external interrupts)

 All configurations achieved by used of special
function register settings under Microcontroller

program control.



Solid Sate Relay Programmable I/O

3-24VDC control
120-240 VAC switch on/off

Control
AC to
Appliances

iInput




Switches

Push Button- toggle on/off

Push Button- Momentary on/off

C

Push Button- Momentary on/off




Sensors/Switches

Light Sensor—Light level

5y Photoresistor Schematic and
@ Part Drawing.

The photoresistor’'s cadmium

sulfide coated light collecting

surface is shown at the top of
the part’'s drawing.

O Liquid Level — Switch for liquid level

By \ Proximity Sensor — Detects object with embedded magnet

Optical Slotted Switch — Detects object inserted between slots



DC Motor Speed Control using
Pin for PWM

+12 VDC

SN,
X 2

e

Fly back

0 | Diode
MOTOR K

Processor Pl

RESISTOR NPN TRANSISTOR
(SELECT TO HANDLE VOLTAGE (12 VDC)
470 OHMS SELECT TO HANDLE MOTOR CURRENT)

TRANSISTOR

Electronic switching of a dc motor.



[/ —Segment Display



Seven Segment Display

@ / Segment Output Decoder/Driver



Serial Port

Connected to PC

TX —
- —_— =

- S e 2 —

IBM Compatible

RX

+5 volt to 12 volt

Microcontroller to other outside entities
Uses: Command/Control/Status and Debug
Communications is typically 9600-115K baud

ASCII



Timers

Special function hardware

Generation of precise frequencies or timing
events

— Motor controls, Real time clock,sound

Counting external frequencies sources
— Pulse frequency measurement

Frees up Microcontroller for other tasks



Audio Sound Out

Piezoelectric Speaker




Every Day Examples of Devices that
use Microcontrollers

A typical home in the Western world is likely tave only one or

two general-purpose microprocessors but somewtetveelen one
and two dozen microcontrollers.

*They can be found in almost any electrical deweashing
machines, microwave ovens, telephones etc.



Microcontroller Application Examples

Point of Sale

Measurement
- P.O.S. — Testing equipment
— Vending — Medical equipment
Machine e
Telecom UsB
— USB key
— PABX — Smart card reader
— Bridges — High end "
peripherals
Appliances Automation
— High-end appliance - PLC

— User interface — User interface



Instrumentation



Examples of Research Robots that
use Microcontrollers



Lawn Mower Robots



Commercial Vacuum Cleaning
Robots



High Tech and Aerospace
Microcontroller Examples



Educational Robots






Novel Design Applications



Microcontroller Emphasis on Small Portable
Computing applications

Multifunctional Bicycle
Computer

Uses MAXQ2000
Microcomputer

Speedometer
Clock
Thermometer
Humidity sensor
Heart rate

Stop watch



Recent Contest Winners

 Hand Speak

 Enhance communication
abilities of deaf people

« M16/62 Microcontroller
converts American Sign
Language (ASL)
movements into
alphanumeric characters
that are displayed on LCD



Recent Contest Winners

e “Weasure”

e Clever system designed to
not only weigh, but also
measure packages for
shipment

e With touch of a button the
weight and dimensions are
shown on a display and
uploaded to a PC through
serial port



Recent Contest Winners

e “Pet Inspect”

« M16C/62P
Microcontroller-based
system to monitor every
faucet of your pet’s life

« Data logger and Wireless
communications system
monitors activity
level,pressure(altitude),
ambient and core body
temperature,natural and
artificial light intensity,
and proximity



Recent Contest Winners

Trinity College Fire
Fighting Home Robot
Contest

“All Terrain Rosie”

Siemens 80C517
Microcomputer

Obijective is to build a
computer controlled
robot that can move
through a model floor
plan of a house,find a lit
candle,extinguish it in
the shortest period of
time



