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1. Single-functioned
2. Tightly constrained(size,power,cost,perform.)
3. Reactive and real-time
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Processors
*Application-Specific Integrated Circuit (ASIC)

*Application-Specific Standard Product (ASSP)
*Field-Programmable Gate Array (FPGA)
eMicrocontroller (MCU)

Digital Signal Processor (DSP)

*Hybrid DSP/MCU

Peripherals

- Real Time Timer/Watchdog < LCD - Keypad
- Motor « UART « ADC/DAC - PWM
- Sensor...
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Device Driver
USB, Image sensor, LCD, Keyboard, Bluetooth, Wifi,

Touch panel, GPS, ...

Real-Time OS
QNX, RTLinux, VxWorks, Windows CE, OS-9 ...

MicroC/OS-I1 , eCos, RTLinux, freeRTOS ...

Middleware
Embedded GUI, 2D/3D Graphics, Imaging, Wireless ...

Appllication

Robot, Portable Game, Media Player, Biomedical Intrum.,
DSC...



>>Evolving to Complexity!
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Product Requirement Definitions
~unctionality Description
Processor Selection
Programming/PCB Layout
Hardware Design/Verification
~irmware Design/Testing
Integration




£
L Ea i, &
vz . j stf*
NRE % B 5% e
3 .E'.7TF! =

23— 2 v
} @-—— L v \4 _)‘ __Eg}

SR SHA A

e

N llllllllllllllllllllll( llllllllllllllllllllll( Illlllllllllllllllllll(



_

m

fh




— Unit cost: the monetary cost of manufacturing each
copy of the system, excluding NRE cost

— NRE cost (Non-Recurring Engineering cost): The
one-time monetary cost of designing the system

— total cost = NRE cost + unit cost * # of units
— per-product cost

= total cost / # of units

= (NRE cost / # of units) + unit cost
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e IDEFO(Integrated Computer-Aided Manufacturing
(ICAM) DEFinition 0)
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architecture DEMO1 archofDEM
signal X1,X2,X3:5TD _LOGIC;
hedin
process(CLK)

hegin
IfRESET="1"then

X1<="}
X2<=1
% 3<="0",
elsif CLK'EVENT and CLK="1"then

if X1="1"and 51=41" then




FPGA %8 = 2%

Initialize Memomr

Memary Marme: [rarn d:ul lprn_rarn_dag:ramlaltrarn: sramlcontent

Address: Yalue:
03
aa
o
aa
aa
aa
aa
o
an
oo

=
T
—_
o

- —
wh el Hiabdng b bl ucwilen

[ram1d:ulllpm ram do:ramlaltram: sramicontent

m 0z
oo oa
oo aa
an oa
oo oa
oo oa
an i
an i
an oa
oo oa

| T s O s O o e R |



1.CIC++iw & i %%
CICH+A2: 25, mE T
2.|DEFOF$ B 5 -3 7 1 WK

o AR AR 8 2

=
3.GRAFCETA&#c % # 322 +
4 VHDLE i & &
5 W

PR HCRL T, BB L), Ra /R Y TR

6.4 24
7.% HER




o B R > 3 dp RFRE K S
AL PR p BB A R kAL
I £ A B i AE AT BASIC

o/ A e B 27 R 3T 21 ASIC
oA B 3\ B i’*? [N

L A% TR ‘m;}ﬂ“zr;%;}wgg
-DSPqﬁ SEE L

o R E A s E A

“4\“\



Fingerprint
Sensor
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25MHz 8051
12 Kbytes ROM
35 Kbytes RAM
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Stochastic Searching

T1=Line FPattern

Local Searching

Tracking(Fuzzy Control)

Parking




Edge feature

eighboring pixel’ s
gray value

Interpolative location

‘%;r?f A B2 g FEAt BASIC

Particle Swarm
Optimization

PEE
Fitness
Function

Single Neuron
Perceptron

Smoothing/Sharpness
Adaptation

Interpolated value

1-8X stepless zooming;
80K gates count;1 pixel/3 clocks;
20 fps at 20Mhz In XGA(1024x768)
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Image
Adjustable capture

Focusing
Module

(CMQOS sensaor,
Lens,

Servomotor) Servomotor
control

Sharpness
measure

Focus
Searching
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Code Memory:33KBytes

Data Memory:169KBytes

Flash Memory: 480 bytes/ip & £ iz
in R HE B . 800+z/sec
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