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In this paper, we propose and investigate the reconfigurable all optical
multifunctional logic gates using quantum-dot (QD) semiconductor optical amplifiers (SOA). An
all-optical switchable logic gate using a single QD-SOA for return to zero binary phase shift keying

signal inputs is proposed. The proposed gate can switch the two and three input operations and can
also switch the four logical operators. This multifunctionality is achieved by introducing the
external control signal. To evaluate the quality of the proposed logic gates, we perform numerical
simulations. The quality of the output signal is approximately 12.28 dB in the extinction ratio. We
also investigate the effect of amplified spontaneous emission noise and phase error tolerance.
We have revealed the effectiveness of the all-optical logic gates introducing QD-SOAs for RZ BPSK
inputs. This reserach contributes to improving the development of the multifunctional all optical
signal processing using QD-SOAs.
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All-optical switchable logic gate using a single QD-SOA for RZ-BPSK signal inputs,
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