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A Reaction-Diffusion Model Performing Stripe- and Spot-Image Restoration

and Its LSI Implementation
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Fig.2 Difference z between activators (u) and in-
hibitors (v).
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Fig.3 Pattern diagram of proposed RD model.
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Fig.4 Snapshots of stripe-pattern formation.
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Fig.6 Floating-gate diffusion circuit.

Output voltage of VE3 (V)

o

1 1 J
100 200 300 400

I—Iﬂﬂl—lﬂl—'ﬂﬂﬂl(m)
[

0 7 floating gate 0000000000000
Fig.7 Simulation results of diffusion circuit.

o)
o
=

a
a
3

00 CO000000000000000000000
0000 FGOOOO Vi = V(t4+ADOV(t) = Ve
00000000000000000 6000000
00000CmOCm0VF20VF300000000
00000000000000000CLKIOCLK2
00000000000000000mMO0000
000000000000

Vi+A) =V(t) Va+Ve+Vet+Ve—4V(t)

At 4+ k)At

poobooooooogo
Vv (r,t)/0t = DV*V (r,t)

000000000Az=Ay00000000000
0000000000000 Ag¥/[At(4+k)] 0000

070000000000000000000
000000k = 40C = Cmi = Cmz = 100fF0
Co =1fFO000000000000000000O0
000000M40000000000 Va0V,0V.0
V., 00000000000000 Cue 000000



ooo0oooOoO0ooOoO00oO0O00o0O0O00b0000000000 LSIO

~ ~
<3 <
m step? E step 1
(initial step)
> A =~
52 %2
% 4
8 p]
S R
S 2
= =
S 2 4 6 8 ) 2 4 6 8 10
Node number Node number
~3 ~3
> 2
< <
E step 2 s: step 5
> >
2 2
s s
& &
8 =
1 51
- -
2 2
= =
O o 2 4 6 8 10 O o 2 4 6 8 10

Node number Node number
(a) Simulation results of one-dimensional diffusion circuit

step O (initial step) step 1

(b) Simulation results of two- dlmensmnal dlffusmn circuit

08 0000DO0O0OO0DOOO0O0( O0O0O0O0(MD)DO
oo
Fig.8 Simulation results of 1-D (a) and 2-D (b) dif-
fusion circuits.

0o3voooooooooooooooooooo
0b400000000000C0O0COODOOOOOO
0000oo0ooooooo0 vooooooooo
000000 b0DAt—-000000000 V()OO
goboooooooooooobooooooobood
gobooooooooooooboooooooboon
goooooooooooooooooooobonon
oooooooooo3voooooooooooo
000000000000 8U0LULO 8(a) OO
O00k=2001100(M0) 000000k =400
11x1100000000000000000000
goboooooooooooobooooooobood
ooooo

3.2 ODOOOOOOO

ocooooooooooooobooooOoo 2000
ooobo«wov; 000000000 D,OD,0000
00o0o0o0o0& 000 w—w 0000000000
200000000000000000 FGOOOO
gooooooooooooobooooooooboo
goboooooboirooooooooooooooboo
goooooooobooooboooooooooo
gooooooooopD-t0bo0000oooooon

14
1.2

0.8
0.6
0.4
0.2

Output voltage of VF3 (V)

-0.2

0.4 . . .
0 5 10 15 20
Node number

09 0O0200000000000000O0
Fig.9 Simulation results of pseudo two-layer diffu-
sion circuit.

1 z?
u(t, I) = \/ﬁ exp(4—Dt)

0000¢0 DOOOOOOOOOOO000O0O0
D,/D, = Ato/At; D0DD0000000 At
00000000000 000000000000
0Cm,000000000 Aty —Ato 0000000
0000000000000000 D, O Ate OO
000000000000000000D, O Aty O
000000000000000000000000
0oo0O000O0O0ooD,0D, 00000000
0 At, 00000000000000 900000
0000000000000000000000 FG
000 k=30D =10Aty=10AtL =6 0000
0oooDO D, 0000000Az=10000
D=1/[At(2+ k)] 000At=1/500000 900
0000000050000000D, =10 6t=1
00000000 VF3O0OOO=«wDO000000
250000000D, =60 6t=10000000
0000=+MO00000000uw—v000000
oooooooo

3.3 00000D00000D00O000

000000000000 w0 »0000000
00000000000D0000000000000
000000000uw—v 0000000 ¢0000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000 1000000000000000
000000000 00000 FGOOOO00ODO

1277



00000000000 2005/11 Vol. J88-A No. 11

010 O00O0OOOOoOooooooodg
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