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Abstract Terahertz optical asymmetric de— multiplexer (TOAD) is one of the key devices for all- optical
signal processing with its fast response, good integration and stability. A scheme for all optical frequency
multiplication is proposed based on the TOAD. The switch characteristics of the TOAD are discussed with
simulations for bimodal output on the leading and tailing edges of the clock pulse as control, in addition with
the dependence on some factors of the TOAD, such as energy of control pulse, window of TOAD, carrier
recovery time. Based on the bimodal output effects, the all- optical frequency doubling, tripling and
quadrupling are simulated, and the frequency doubling of the clock is implemented with simulations and
experiments for 200 Mb/s and 1 Gb/s clocks.
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Table 1 SOA simulation parameters

Parameter Value
Length of the active region L/ pm 150
Saturation energy E.. /pJ 8
Linewidth enhancement factor o 5.0
Nonlinear gain compression factor & 0.2
Small-signal gain g, /(10° m™) 3.5
Internal linear loss «,, /m™ 2000
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(a) TOAD bimodal output at different energies of control pulse (b) peak separation of the bimodal output
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Fig.5 Simulation the frequency doubling of the clock
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