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Self-healing circuit design inspired by prokaryotic cell

LI Yue ,WANG Nantian ,QIAN Yanling
( Laboratory of Science and Technology on Integrated Logistics Support, National University of Defense Technology, Changsha 410073, China)

Abstract; Bio-inspired array is a new type of circuit based on the self-healing mechanism of organism. The current study presents a novel

prokaryotic cell-based bio-inspired array structure based on the gene structure of eukaryotic cell and prokaryotic cell. Simulation experiment on

designing a self-healing DBPSK circuit is carried out and the result shows that the presented prokaryotic cell-based bio-inspired array structure is

effective and consumes less memory storage than the traditional eukaryotic array structure.
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REREIE S PR T RG] R, — o
it RS A Oy (I = BETTA ) RSB, X
Tl 1 7 72 BR BT 1 38 B AE J 2% 11 1) R
D7 BT R A I AF R S Y — Rl AT )
RRZWT . A E AR BB RE T AR R %, BLA
i AR, R B PREEE RSO0 RN T AN RE
FLARAEE sEOR Al SRS APl T
B S SR R AT

5 HE HEL TR 9 — e 5 T AR A M 4 5 4
LSVEZ )y EiaY 4= por st sz SN D) IS )=
il FEERES) o IXFH ARSI, A A AR A
SHBAFE R 2SR, WA R, A
SORI A AR 4544 i B st AL o o B R
SRR TR ST — BT B A 20 i v B A B S 4 A
PR TR T R ) O B, DR R b T 45 A
HL T RS A T f e 9T R, 07 2 1B 7 B B 4
[ W BT — 5 RSG5 ME

1 {TERFEIINERERE

FELEE T IRAE AN AE BEAL P L 7 454
02 LIS A 0 D 43 A DA A B R A% 2

«  YgFE EHA2011 - 12 - 06
E&TH : [ 5HZ 5 g H

LRI, — SRR £ L1 4 97 2 3 T A% 4 i 14
D7 tE BRI 1 & 77 A, B PR R i T
BES , f5c T B J HH Mange % A4, HL3EAR JE
g 1 s

MBEBILEH L IR F T 1 9 S o 4 37 20
PR 3550 — e 3], 41 200 I P B A2 45 ) 52
AR I - TR B AR I B MR
3o AN PIEREE IR , 40 A A 3 — S IE B A
AR, R R B A% A= W 4N JfL ) DNA | 77 [
G LI Y RE . AU ML 73 2 5 501k,
HEL 20 i S B 1) ELAA T i ph HLAR A 1 B 07 ek
Be B AAAE R ) — AN BRI E o

FUR R T ) R R T A £ A A A
RS (1) BB LB B AR 5 F AT (F1) S 4
A% s AL, 20 P Y 40 T A
WEARSHEAE T AFETHFER

FIELRZ 20 AR Eb , SRR 40 0 26 DR /0 | 45 g e
BB T SO LA VRV B0 RE T, WnBEBR T | g
WEERE A\ SR A ERE S BT, A
18 5 JEAZ AL () S5 A AR AL, B0 A FL TR S

EB BN 22 H(1964—) 55 MR KD B8, B B 2R 20, E-mail : liyue@ nudt. edu. cn



3 ] RN E A B BT + 155 -

~t b

| i | g | am >
F ) b ) | aman

l—jzma@@zma@@zma@%—»

S § ! !

(a) K345

WG E B

Hi B
[
B |—

b psk
He
i P
i pase [
HiE Mo Ttk
R
5%

(b) ZAEPARLE
K1 Pt AL

Fig.1 Basic structure of bio-inspired array
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Fig.2 Cell configuration of eukaryotic cell inspired
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Fig.3  Cell configuration of prokaryotic cell inspired
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Fig.4 Catenulate array based on prokaryotic cell
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Fig.5 Reconfiguration principle of the array
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Fig. 6 Initialization principle of the array
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Fig.7 Realization circuit of DBPSK

5. 010000 us|

2. 993000 us

4. 310000 us|

4 us us
P

ol g goq g Wy g g |y

conf_reg_in

work_faultN_in

work_faul tH_out

reset rl "

in mm__r

out LRI AT ST 111111
v mmmmmmmmmmwmmmmmmwmmummm A SUTLATAR FULATAFRATATARY AT

(R ITEERZE S
Fig.8 Result of simulation
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Fig.9 Result of the array’ s modulation
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