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The design method and application of the non-inductive Chua’s circuit
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(1. Institute of Information Engineering, Shandong Foreign Languages Vocational College, Rizhao 276826, China;
2. College of Science, Shandong Science and Technology University, Qingdao 266510, China)

Abstract; The classical Chua’s circuit design is difficult to accurately improve because the presence of the inductor can
cause a big error. To solve this problem, a non-inductor chaotic circuit with the same output as the classical Chua’s cir-
cuit was presented. The corresponding static circuit structure ( limiting-amplitude circuit) was found by deep analysis of
the static characteristic curve of Chua’ s diode. Combined with CNN technology, Chua’s circuit consisting of a pure op-
erational amplifier was designed and two kinds of static nonlinear circuits used in Chua'’s circuits were also given. Simu-

lation results and physical experimental results showed that the design fully reaches anticipative objectives. The compari-

son results showed that the Chua’s circuit with limiting-amplitude nonlinear circuits was the optimal design.

Key words: chaos; operational amplifer; Chua's circuit; cubic nonlinear; optimization design

0 35l%

1982 4, 80 5t 4t 2 44 19 %5 [Q L % (Chua's
circuit) | | 1988 42 /b4 547 1 4 40 i 4 22 Y
#% (cellular neural networks, CNN) #7154 | 28 G iy
BRI 1 S AT RS AR U Oy, R S AR
PERR 73 2 B R A e o B ( TAEAE R a3 B
CNN R 5 R E AR R o 12, H SR L
PEFR > A& Sigmoid pR %, FRIEAEL R KBS Sig-

%5 B #3:2010-04-27

moid pRBHEA I, b A 51X —F AL =K T7
PR TR (AT 5 ) AR Sk ek %, AR T8 T =
FEFIMAE BT I RS, PRI T LR i 4 55 = Yk A o AR 1Y
ARG —F BB, RO h 25 H ] 5 5 T
U PERERGE (1 L %, 25 5 FIr AT i B A 0, B 200
WBETR A SLEIE , S AU BT B A
24, — PR IEAR LR e i, R B BRAR LR F B
PR AR LR RS 7 TR 5 4K R A BRSO
SEAANR], 5 =TT R B LM TR A o S A
P AR ) S AR L H B ey R B L L LGB B

PEF BT 9B E (1946-) , 3 INARBIAE N, 380, WF 5207 1) AR Sk v %5 2R 4. E-mail : zhangxg1946@ 163. com
= BIEE 175205 (1974-) L IR B BN, RIBER, BFFE 07 6] AL S L BK. E-mail : xef _ 22@ sina. com



6 4]

RARTCIFAL B, BEAT 22 S PG H e o ) LU, IR T A
Bt By TG L RS F LB

15 fF = kA W Bouy A BB AT

BRIEAE St f (x) H & o3 B 2R 1 bR K
chuas (x) HLJ% (28 QW) (BT BRIAEZR M jp(x) HL
B PTG e kA =Yk 77 mul (x) HL %5 Sigmoid
BB sigm (x) HI R SRR ) B E A AR M
B LR Z AHR R =R T AL, 5 B 22 (R R 4 )
L, HoA g e SR R
1.1 3—H= kB RIEIEL 14 B &
B PR IR AR L P v B R I AL B 1H — b A5
R R A 2 1 R AR
-1, x< -1;

F(x) =%(|x+1| Clx—11) =[x, “l<xs<l; (1)
1, x>1,

B AR R VY, B FhrvfE g A

IH—ALBR MR AR L ME PR A 2 Fh B H 1% DL 1A 1
5K 2,

nR

x ’nNHX) " NL(Y)

1 RiGE ORI

Fig.1 Two-stage operational amplifier limiting circuit
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Fig.3 Operational amplifier replacement circuit for Chua’s di-
ode
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Fig.6 Optimized operational amplifier circuit replacing two-
stage multiplier
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Fig. 7 Function Sigmoid (x), its deformation function Sig-
moid _2(x) and standard limiting amplitude function
J(x)
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Fig.8 Optimized limiting-amplitude non-inductive
Chua'’s circuit diagram
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Fig.9 Experimental results of optimized limiting
non-inductive Chua’s circuit
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Fig. 10  Step-type non-inductive Chua’s circuit
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