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Abstract

This paper discusses the design of a W-band down-conversion mixer, fabricated using a 65-nm bulk CMOS process. The mixer
employs a passive double-balanced structure, resulting in no power consumption. It includes LC matching circuits for RF and LO input
voltage amplification via resonance and RC filter circuits for precise IF signal separation. The manufactured mixer measured 0.614x0.25
mm’, including RF and DC pads. Measurement results showed input return losses of more than 8 dB, a maximum conversion gain
of —5.5 dB, and RF-IF isolation of 37.3 dB at 77 - 81 GHz.
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Fig. 1. Block diagram of the 1IQ receiver for FMCW radar.
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Fig. 2. Schematic of the down-conversion mixer.
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Fig. 4. Microphotography of the down-conversion mixer.
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Table 1. Comparison with other works.
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Ref. This work 3] [4] 2]
Tech. 65 nm CMOS 65 nm CMOS 65 nm CMOS 90 nm CMOS
Topology LCL Q-boosted MN TML Inductance gm-boosted | TML, Marchand Balun
Freq. [GHz] 77~81 75~90 75~81 75~85
Conv. gain [dB] —55~-175 5 1.6 —1~15
LO power [dBm] >—9 0 -5 5
RF-LO Tso. [dB] >373 >33 >38 >435
IP1dB [dBm] 0 2.5 ~162 -9
IIP3 [dBm] 9 132 —6.6 2.7
NF [dB] 9.6 N/A 13 233
Pg [mW] 0 12 12 13
Type Passive Active Active Active
IF buffer N Y N Y
Area [mm’] 0.056 0.14 031 0.62
" Simulation results
E 12 AT gAe 71& AT 7o A5 HaE Y Jammers, and T. Hauck, et al., "An RCP packaged
el T AlgE BAE 58 UAR AYS AFSHA transceiver chipset for automotive LRR and SRR systems
U7 ST YHY IF 75 Z715 351 g2 = in SiGe BiCMOS technology," IEEE Transaction on
=& W3 o5& Zteh Microwave Theory and Techniques, vol. 60, no. 3, pp.
778-794, Mar. 2012.
N.a = [3] H. Duan, J. Chen, M. Wang, H. Wei, Q. Zhang, and H.
Quan, "High linearity wide band passive mixer for Ku-
2 el WS Heltt Alzg e 1Q FAws band applications in a 180nm CMOS technology," in
g st de HAME 1P 65nm bulk CMOS 582 2022 7th International Conference on Integrated Circuits
1 Astgeh 448 9AE 9 A

and Microsystems(ICICM), Xi’an, Oct. 2022, pp. 565-

< 98 LC 331 A 32E ARl 569.

[4] Y. Liu, Y. Fang, and H. Gao, "A 60 GHz down- con-
version passive mixer in 65 nm CMOS technology," in
2021 IEEE MTT-S International Wireless Symposium
(IWS), Nanjing, May 2021, pp. 1-3.

[5] H- M. Oh, J. S. Kim, J. T. Lim, and C. Y. Kim, "A
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CMOS," IEEE Microwave and Wireless Components
Letters, vol. 27, no. 8, pp. 736-738, Aug. 2017.
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