Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.2.1348
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 2 pp. 1348-1354, 2015

MOS 7hA 8-S o] &3 A= 3]2e] PSPICE |A

4! 2 oo
g, AR, dd=, S22

'OIMhEtm LieBshe 2OIR(tHsm LS EtE ),

N= 1*
&t

Satfstm &I

JolI

PSPICE analysis of the Lorenz circuit using the MOS resistor
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Abstract In this paper, chaotic circuit of the voltage controlled Lorentz system for engineering applications has been
designed and implemented in an electronic circuit. The proposed circuit consists of MOS variable resistor, multipliers,
capacitors, fixed resistors and operational amplifiers. The circuit was analysed by PSPICE program. PSPICE
simulation results show that chaotic dynamics of the circuit can be controlled by the MOS variable resistor through
time series analysis, frequency analysis and phase diagrams. Also, we implemented the proposed circuit in an
electronic hardware system with discrete elements. Measured results of the circuit showed controllability of the circuit

using the MOS resistor.

Key Words : Chaotic circuit, Lorentz circuit, MOS resistor, Multiplier, Op-amp, PSPICE.
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[Fig. 1] Proposed Voltage controlled Lorenz circuit
using MOS variable resistor
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[Fig. 2] MOS based variable resistor with control
voltage (Vc)
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[Table 1] Circuit components list for the Lorenz circuit

Part name Value & model name
Rl = R2 = R5 = 400 k@

R3 = R6 = R7 = 100 k@
R8 = R9 = RIO0 = 20 k@

R4 =10 kQ

Fixed resistor

Capacitor Cl =C2=C3=1nF
< . Mi= M2 = IRFI110

MOS transistor M3- IRF520,

Op amp uA741

Multiplier AD633
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[Fig. 31 Simulated results of the Lorenz circuit in the
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[Fig. 5] Simulated results of the Lorenz circuit in the
control voltage of Ve= 2.9 V (chaotic state)
(a) time waveforms (states X, Y, Z) (b)
frequency spectra (state Y)
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[Fig. 7] Implemented hardware of the Lorenz circuit for
measurement
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[Fig. 8] Measured periodic time waveforms of the
states of the Lorenz circuit (Ve= 1.6 V)
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