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Abstract: A 77 GHz multi-mode mm-wave radar transceiver is proposed for intelligent and autonomous driving.
The transceiver consists of 3 transmitters, 4 receivers, FMCW synthesizer, ADCs and high-speed interface. The neu-
tralization technique is applied to improve CMOS mm-wave PA and LLNA performances. Meanwhile, a 2-point modula-
tion PLL topology is proposed to enhance FMCW chirp bandwidth and chirp rate. In the frequency range of 76 ~81
GHz, the receiver achieves a measured gain variation of 50 dB and a minimum noise figure of 11 dB. The FMCW syn-
thesizer shows a maximum chirp bandwidth of 4. 2 GHz and chirp rate of 233 MHz/ s with a linearity error of 0. 1%.
Moreover, the typical output power of the transmitter exceeds 13 dBm at —45~-+125 C.

Key words: automotive radar; CMOS transceiver; mm-wave TRX front-end; frequency-modulated conti-
nuous wave (FMCW); CMOS power amplifier
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