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Frquency Characteristics of Electronic Mixing Optical Detection using APD for
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Abstract - An analysis is presented for super-high-speed optical demodulation by an avalanche photodiode(APD) with
electric mixing. A normalized gain is defined to evaluate the performance of the optical mixing detection. Unlike previous
work, we include the effect of the nonlinear variation of the APD capacitance with bias voltage as well as the effect of
parasitic and amplifier input capacitance. As a results, the normalized gain is dependent on the signal frequency and the
frequency difference between the signal and the local oscillator frequency. However, the current through the equivalent
resistance of the APD is almost independent of signal frequency. The mixing output is mainly attributed to the
nonlinearity of the multiplication factor. We show also that there is an optimal local oscillator voltage at which the
normalized gain is maximized for a given avalanche photodiode.
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Table 1 The value of parameters

Responsivity R 0.85 A/W

Breakdown voltage Vj 165 V

Equivalent resistance £, 50

Input optical power F, » 20

Junction capacitance C; 5 pF

Cut-off frequency of the APD 640 MHz
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