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Chapter 1 Introduction to Embedded System

Generally purpose computer:

Allow user to run application program as well as develop
programs.

What is Embedded System?
Generally is designed for specific applications and do not
equipped with programming capability.

More examples:

WiFi routers Printers Scanners
Digital cameras =~ Camcorders Phones

IDTV TV set-top boxes DVD players
PSP X-box Electronic toys
Micro-ovens Dishwashers Washer

ATM Card readers GPS

Fax machines Photocopiers Fingerprint reader

Anti-lock brakes  Avionic systems  Cruise control
Life-support systems  Medical testing systems
Home security systems
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Embedded Systems:

Embedded
Real-Time
System

Sensors

Execution deadlines,
Power consumption constraints,

Computing systems embedded within electronic devices

- Hard to define. Nearly any computing system other than
a desktop computer

- Billions of units produced yearly, versus millions of
desktop units

- Perhaps 50 per household and per automaobile

Non User-Programmable.

- Based on programmable components (e.g., Micro-
controllers, DSP's._..) but often contain application
specific hardware (IC's, ASIC's).

- Reactive Real-Time Systems:
React to external environment,
Maintain permanent interaction,
- Ideally never terminate,
Are subject to external timing constraints (real-time).
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Characteristics of embedded systems:

~ Sophisticated functionality.

" Real-time operation.

* Low manufacturing cost|

" Low power.

* Designed to tight deadlines by small teams.

. “Resource conscious” vs. “Unlimited resources’
programming

A single Processor Embedded System:
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SoC (System on Chip) Embedded System:
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Software vs. Hardware Design
short summary

Software
flexibility,
reconfigurability, easy update, etc.,
complex functionality,
cost,

Hardware
speed,
power consumption,
cost in large volumes,

Time-to-market constraint ,

 Need time for new

4 Profit
product development,

 the biggest profit is in
the market window
time,

« missing the market
window can be costly.

-
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Summary

Embedded systems are important class of electronic
systems which can be found everywhere,

Combine hardware and software solutions,

Cover several engineering and research areas:
microelectronics,
real-time systems,
software development,
etc.

Need careful design which optimizes different design
parameters.



