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A W-Band Thinned Array FMCW Radar System

rol

N [EIYS

22 SFH - YEY - HE

o

0
40

Ye-Ju Han - Seuk-Won Kang - Jeong-Bae Yoon * Dong-Yeol Yang -
Hyun-Hwan Choi * Jae-Won Lee - Byung-Sung Kim

2 o

2 AtE A4 193 A 16242 FAE AU % v E(thinned array) W-t & frequency modulated continuous wave

(FMCW) # o]tk Al 2~8l)& Al Qketet. 4441 32 28 nom CMOS 54 & AMEsl Al A2k H& ALgsrglon, ehelus

7NHAH Tt 125 AMSST AE A f& v WA o] 117 dBsme! BHEES 18 m Al A s1gna1—to-n01se
ratio (SNR) 37.5 dBE ®A3I 1, 4 m AW F EAo] tha] 7 dB 2 7|52 % 487° W97 Ha5S Felssd

Abstract

This paper proposes a W-band frequency-modulated continuous-wave (FMCW) radar system composed of a l-channel transmitter
and a 16-channel receiver in a thinned array configuration. The transmitter and receiver chips were custom-designed using a 28 nm
CMOS process, and the antennas were implemented using a substrate-integrated waveguide (SIW) structure. The experimental results
demonstrated that a target with a radar cross section (RCS) of 11.7 dBsm was detected at a distance of 18 m with a signal-to-noise
ratio (SNR) of 37.5 dB. In addition, an azimuth angle resolution of 4.87° for a 7 dB null criteria was confirmed for two objects located
4 m away.
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Fig. 4. SIW Tx module using on-chip feeders.
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Table 3. Parameters of radar system measurement.

Parameter Value

P, 13 dBm

G 15.5 dBi

G, 8.7 dBi

Target RCS 11.7 dBsm
RX conversion gain 33 dB
Op-AMP gain 18 dB
ADC sampling rate 5 MHz
Sampling point 5,000
Chirp bandwidth 2 GHz
Chirp time 1 ms
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