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A CMOS millimetre wave down-conversion mixer for 76-81 GHz
automotive radars

RAO Sheng-Yu, SHI Chun-Qi, ZHANG Run-Xi’
(Institute of Microelectronic Circuits and Systems, East China Normal University, Shanghai 200062, China)

Abstract: This paper presents a 76 ~ 81 GHz CMOS millimeter wave quadrature down-mixer for auto-
motive radars. The transformer-based gm-boosted method is utilized in the pre-amplifier for improving
gain performance. A parallel inductor and two cross-coupled transistors with dynamic current-bleeding
are combinatorially exploited to resonate the parasitic capacitance between the transconductance stage
and the switching stage and improve noise figure and conversion gain. The proposed mmW down-mixer
is implemented in a 55-nm CMOS process and the measurement results show that the BW,;is 5.5
GHz, the peak gain is up to 4. 1 dB with <0. 16 dB I/Q mismatch (at 50 Q load), the input P1dB is -6
dBm and the minimum noise figure is of 19 dB while consuming 40 mW of power. Excellent FOM is
achieved by combining above-mentioned techniques.
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(a) Inter-stage serial inductance network, (b) Inter-
stage serial-parallel resonating network, and (c) The proposed

LC resonating network
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Table 1 Performance summary and comparison of published mixers(25 °C)

Ref Tech Freq/GHz Conversion Gain/dB 1P1dB/dBm NF/dB DC Power /mW FOM*
[4]ELL’ 90 nm CMOS 75 ~ 85 -9 23.3 13 0. 004
[5]IMS17’ 0. 18 wm SiGe 60 -23 18 39.6 0.0038
[6]MWCL14’ 0. 13 wm SiGe 76.8 -24.5 6.3 76 0. 005
[7]TDMR16’ 65 nm CMOS 65~175 -4 N/A N/A N/A
[81IMS19’ 90 nm CMOS 57 ~67 -10 N/A 12.7 N/A
[9]MWCL17’ 90 nm CMOS 57 ~ 66 -7.6 13 55 0.025
This work 55 nm CMOS 76 ~ 81 -6 19 20% 0. 02

*Single path of I/Q;*FOM = [ Gain(abs) - f,(GHz) - IP1dB(mW) ]/[ P, (mW) - NF(abs) ]

dBm. 12 45 T IR AR A M R RO R A5 R 7E
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F20 dB,7£0. 01~1. 6 GHz fij Hi ATy Bl Y, Mg &R
BT 23.5dB.
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