EVBEDDED SYSTEMS DESIGN

CHAPTER 1: INTRODUCTION TO EMBEDDED SYSTEMS
1.1 WHAT IS AN EMBEDDED SYSTEM?

Embedded
Systems Design

Using the MSP430FR2355 LaunchPad™
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GENERAL-PURPOSE COMPUTERS

« Able to run a variety of

software.

Smart Phones
« Contain relatively high-
performance hardware |
components (fast processors, ~ >°Ters ' '\ Tablets

data & program storage). “ (SEPpeJEL

\ Computers 4

@ \X\x—e// = ; |
* Require an operating system .

Laptops Workstations
(0S). ptop
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GENERAL-PURPOSE COMPUTERS

» Designed for heavy user « Several implement data
interaction. memory and program
storage.

» Uses a variety of peripherals
(displays, keyboards, mice, .

internet connections, wireless
communication capability). S Smart Phones
« Expensive ($100s - $1000s). Ser@ / ' \ =7

" General-

« Use a group of integrated Cpolr::gﬁf; S
circuits or chips (ICs). &

* One implements the
central processing unit Laptops Workstations
(CPU).
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EMBEDDED COMPUTERS

*  Resources can be . f??
. . = = utomotive
Implemented on a Slngle Communications Office Equpiment
IC. (O~

Digital
CaMBras Ae.rospace
: d Embedded |iets
. Include a variety of G-m Computers E
Home

peripherals (timers,
analog-to-digital
converters, digital-to-
analog converters, serial
interfaces).

Appliances

L]

Music Players

e

Medical Equipment TVs & Entertainment

. Small size makes them
very versatile.
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&

EMBEDDED COMPUTERS

. Contains firmware (only
the needed software
which is not intended to
be changed frequently).

. May contain Real Time
Operating Systems
(RTOS) which are used
as a task scheduler.

. Low cost (10s of cents to
a few dollars).

- US Automotive
mmuni n Office Equpiment
Digital
Eiktele fens Ae.rospace
Embedded |
Gaming Computers

Home
Appliances

L]

Music Players

Robotics

< S
TVs & Entertainment

h *
o) o]

Medical Equipment
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EMBEDDED COMPUTERS

- Embedded in the system
they control.
- Enough performance to
“get the job done”.
- Implemented on a single chip.
- Software not intended to
be changed by user.
- Low-cost (pennies to dollars).

Note: Smart phones and tablets
were originally considered
embedded systems. Butin the
past decade they have become
s0 sophisticated that they have
become general-purpose. ~.

Servers ]
- General-

. %

N

Laptops

bedded Co! ter Attribute

Automotive

Communications

Digital
Cameras

Gaming

Robotics

Smart Phones Z

Tablets

| \
. Purpose |
\ Computers j

Workstations

Medical Equipment

Office Equpiment

Aerospace

Embedded
Computers o
Home

Appliances

Ll

Music Players

[]

TVs & Entertainment

N [+]
- Abundant hardware resources to support
running many types of software.

- Sufficient performance to run many types of
software.

- Sophisticated operating systems to manage
resources (Windows, iOS, Linux).

- Usually implemented across many chips
(CPS vs. RAM vs. Hard Drive).

- Higher-cost (100's to $1,000's).
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