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Abstract : A W-band double-balanced mixer for direct up-conversion using standard 90 nm CMOS technology is reported. The
mixer comprises an enhanced double-balanced Gilbert cell with PMOS negative resistance compensation for conversion gain
(CG) enhancement and current injection for power consumption reduction and linearity improvement, a Marchand balun for
converting the single LO input signal to differential signal, another Marchand balun for converting the differential RF output
signal to single signal, and an output buffer amplifier for loading effect suppression, power consumption reduction and CG
enhancement. The mixer consumes low power of 6.9 mW and achieves LO-port input reflection coefficient of -17.8~ -38.7 dB
and RF-port input reflection coefficient of -16.8~ -27.9 dB for frequencies of 90~100 GHz. The mixer achieves maximum CG of
3.6 dB at 95 GHz, and CG of 2.1±1.5 dB for frequencies of 91.9~99.4 GHz. That is, the corresponding 3 dB CG bandwidth is
7.5 GHz. In addition, the mixer achieves LO-RF isolation of 36.8 dB at 94 GHz. To the authors’ knowledge, the CG, LO-RF
isolation and power dissipation results are the best data ever reported for a 94 GHz CMOS/BiCMOS up-conversion mixer.
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