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% (b) Configuration of a fiber-fed 60-GHz self-heterodyne system based on
the self-oscillating harmonic optoelectronic mixer.
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A self-oscillating harmonic optoelectronic
mixer based on a CMOS-compatible
avalanche photodetector for fiber-fed 60-
GHz self-heterodyne systems is
demonstrated. The mixer is composed of
an avalanche photodetector fabricated

with 0.18 um standard CMOS process
and an electrical feedback loop for self
oscillation. It simultaneously performs
photodetection and frequency up-
conversion of photodetected signals into
the 2nd harmonic self-oscillation
frequency band.
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The CMOS-compatible avalanche
photodetector and the self-oscillating
harmonic optoelectronic mixer are
characterized and analyzed, and the RF
avalanche multiplication factor is
measured and modeled. The
performance of the mixer including up-

converted signal power, conversion
efficiency, and internal conversion gain is
examined. Bias conditions are
characterized and optimized for the best
performance. Data transmission of 5
MS/s 32 QAM signals in a 60-GHz band
is successfully performed with 1.83 %
EVM and 30.7-dB signal-to-noise ratio.
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