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Performance Analysis of Temporal Phase Optical
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Abstract The noise model of temporal phase optical code-division multiple access (OCDMA) system is given. The
concept of self beat noise induced by inter symbol interference (ISI) is proposed. The impact of multiple access
interference(MAD) , ISI and self beat noise on system performance is analyzed by using saddle-point approximation
and the bit error rate(BER) expression of the system is presented. Simulations on the systems with optimal threshold
and optical hard limiter show that the error probability of symbol “1” is the key factor to the system performance and
it is also the main matter for on/off keying (OOK) system to overcome. A balance detection system with two en/
decoders is presented and its performance is analyzed and compared with traditional OOK system. Results show its
superior performance to the traditional one.
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Fig. 1 Noise sources of a temporal phase optical code-division multiple access system
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Table 1 System simulation parameters

Equivalent environment temperature, T, /K 300
Equivalent load resistor.R,/Q 1000
Central frequency of optical carrier, £, /THz 193.1
Quantum efficiency, 7 0.9

Extinction ratio, y /dB 20
Data bit rate,R,/(Gb/s) 2.5
Boltzmann constant, K, 1.379X 10 %
Planck constant,h 6.624>X10 %
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Fig. 14 Balance detection system using double encoders/decoders
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Fig. 15 Bit error rate performance of the system using

double en/decoders with balance detection
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Fig. 16 Power penalty of the on-off keying system and

double encoders/decoders with balance detection

system under different interference numbers
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