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Photo Sensitive Chaotic Signal Generator with Light Controllability

Sejin Oh and Hanjung Song*

Abstract

A chaotic oscillator with light controllability was designed. The proposed chaotic oscillator consists of a photo sensor, two phase clock

driven MOS switches, nonlinear function blocks for chaotic signal generation. SPICE circuit analysis using a 0.35 um CMOS process

parameters was performed for its chaotic dynamics. And we confirmed that chaotic behaviors of the circuit can be controlled according to

light intensity. By SPICE simulation, chaotic dynamics by time waveforms, frequency analysis was analyzed. SPICE results showed that

proposed circuit can make various light-controlled chaotic signals.
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Fig. 1. Structure of the photo diode for sub-circuit modeling.
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Table 1. Sub-circuit model of the photo diode

//* Photodiode Model blocking for n+/Pwell diode
//* A = Anode

//* C = Cathode

//* P = (light)Power (in Watts/cm”2) as voltage
input
//*P=1e-6w/cm™2:
sim

//* Cj0=0.689fF/um”2 for N+/p—well from MOS CJ
//* Junction leakage assumed 1.1e-16A/um”2 from
npn ISE

//* RS =27.45 from npn RE

//* No filter : 1.0 for D65 outside

//* N+/Pwell Diode

//* areaPD : um*um,

subckt kepd A C P

parameters

+ pdw=1e-6

+ pdi=1e-6

+ filter=1.0

+ areaPD= pdw*pd|

+ PConvertl=1.54e+3

+PDIS = 1.1e-4

+ PDISR = 4.1e-5

+ PDCJO = 0.689¢-3

//* Diode models dark (leakage) current, forward
current, capacitance and timing

model Dphoto diode

+ level=1

+ is=PDIS rs=60 cj=PDCJ0 mj=.358

+vj=.7 nr=1.6137

DPD ( A C) Dphoto area=areaPD

//* Controlled current source outputs input power
multiplied by sensitivity "M

GPD (C A) ( P gnd) vces
gm=filterxareaPD*PConvertl

ends kcpd

1.54e-15A/um”2 from 20

g
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Fig. 2. Equivalent model of the photo sensor for circuit analysis.
(a) Circuit symbol of the photo sensor, (b) Comparison of
Medici and sub-circuit model
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Fig. 4. Nonlinear function blocks for chaotic signal generation. (a)
Nonlinear function blockl (NFB1), (b) Nonlinear function
block2 (NFB2).
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Fig. 5. Output state showing periodic pulse in condition 1 (50
mW/cm?). (a) Time series, (b) Frequency spectra.
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Fig. 6. Output state showing chaotic state in condition 2 (70
mW/cm?). (a) Time series, (b) Frequency spectra.
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Fig. 7. Output state showing chaotic state in condition 3 (90
mW/cm?). (a) Time series, (b) Frequency spectra.
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