) B e I R
s SN B SLER \‘z‘L E \‘z{m\v

A Methodology for Embedded System Design

9

IR i e A
plerre@csie.ncu.edu.tw
2006% 117 237



A-

PART 1 :
PART 2 :
PART 3 :

PART 4 :
PART 5:

= JE A

£ L2 2L
Z’ﬁﬁrﬁ.ﬂ Xigp 5 X P
z.L’I

P P






{HD%PHP\L

@Jp rf”

)¢ & Dlays (|2




. z% 18
R (L T R

—

>>Evolving to Complexity!




oF iy It FE it

oH > H]:f = &

*NRE(Non-Recurring Engineering) & *
b

* 3T Ay

oji %

N

i A A & & d) pF F (Time-to-prototype)
o 5 R (Time-to-market)

o 13 I

X it



2



%ﬂ Time-to-market

W AV
- A& B P2W=52% | af i 4% D=4 - §F 4 = 22%
- A 54 HEPp2W=52% g ki ~ 10% D=4 » 45 4 = 50%






=% = I'rade-Off

4

—

M

1

E

V2

¥ ok

e

=,

3

NRE= »~



L Trade-Off

=
P

=
PX

4

2

3

£

GCA R
NRE = #




A
2

o
S
—
Q
R
=

2]

=
W Be

F )

-~
S

T\

@




_%§@$mp%%%**?

—ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁfo



JL PART?2

MIATZX == = /= &






FPGA HW/SW

Algorithm g e i

% R/ A —

% &

e
T

R,

MIAT 7 %%

f |

X/Kwmit BHEUEHZRH
R & ITAER



M R X AR
#1633




ol MIAT= 20 & %

FiE
BB R

| Javazh

T s
=
afl

| IDEFO

<L >

oX, &




> > L
PX

P“bé_"\r}a Eyjbf‘f‘

e |IDEFO(Integrated Computer-Aided Manufacturing
(ICAM) DEEinition 0)

Controls

Control

Input «f, . .

Inputs IDEFO Activity Outputs

Mechanisms

IDEFOEABAAEFTRBFTRER f t‘.’ivfﬂctivity' M2/

T

IDEFO % & 1b.28 4%



l% T T
icx 222 35— GRAFCET




%] IMlacrostep




SulgH-G rafcet

Li
X0

4

I RO’,f//

-
-
-

X1 Sub-Grafcet G11

-
-

—— Ry =X12 =~

X2

X3 [ Sub-Grafcet-G 124

—— Ry =X22

X4

Ry







JL Ppipeliningagtc % 22 4

sk ’||'||.'I||1|||_|.r_
Sub-Module




Nz R 7% Pipelining

Pipelining Pipelining Pipelining
Controller | Controller 2 Controller n




Grafcet#sic ¥ = fi-
r 3_%7&

Ry (S0)

m Time: (0.0n
ANz

I]I:Irl_
J—[I_ |I'I "1- _Ill' ns k= 5 < 11 = i F—
TS _":II i
] ['I_ I_II:I b= I] 1.0 x
RN
el 1 I]U
' . .._'IJ
el 1 Al
b=} aus

(]

[ R

[ R

1 7S
\:E_



VHDL 7 % & =

if X0='1" and RO="'1" then X0<="0"; Xn<='1";
- end if;
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architecture DEMO1 _arch ofDEMOT i=
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A1<=X1;
A2<=x2;
A3<=X3;
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Test images (cycles) time (cycles) time
/ (ms) 4 (ms)
Lena 1275901 51.036 1191047 47.642
Baboo 1307470 52.299 1222115 48.884
Peppers 1300757 52.030 1215508 48.620
Boats 1286449 51.218 1198677 47,947
Goldhill 1273402 50.936 1188588 47.543
# 18 7 /R (Altera Cyclone EP1C12Q240C8 FPGA)
o2y 2: S A3 kb
Total Logic 3,539/ 12, 060 3,006/ 12, 060
Elements ! ! ! !
Memory 10.883 Kbytes
Max
SR 28.57 MHz 25 MHz
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Total Logic Elements 5,703/ 33,216 (17%)

Cycles/per verification 11667
Verification Speed 0.175ms
Most Critical Path Delay 13.038 ns

Max Frequency 76.70 MHz
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