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Bistatic Radars: Problem
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 High TX-RX isolation
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angular resolution (i.e. large aperture) applications. 
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Monostatic Radars: Current Solutions
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Adaptive SIC Scheme: Observation
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RX Circuits
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TX Circuits
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TX Measurement Results
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RX Test Setup and Measurement Results
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Object Detection
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SIC Performance
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Comparison with Other Monostatic Radars
References This Work JSSC 2021 [2] T-THz 2016 [3] T-MTT 2017 [4] ISSCC 2020 [5] T-MTT 2018 [6] 
Technology 65nm CMOS 130nm SiGe 130nm SiGe 130nm CMOS 65nm CMOS 130nm SiGe 

Frequency (GHz) 134~148 160~178 210~270 23.8~24.5 80~85 150~170 
Inherent 6dB Coupler Loss? No Yes No Yes Yes Yes 

EIRP (dBm) 9.8, 25.2(a) 8 32.8(e) N/A 17(g) 32(i) 
TX Power (dBm) 11.2(b) 3 N/A -1.6 2 3 

Total Radiated Power (dBm) 6.2 N/A 5 N/A N/A N/A 
RX NFmin (dB) 12.9 15.5 ~19 11.6 15 20 
Adaptive SIC Yes No No No Yes No 
Isolation (dB) 33.3(c) 25 26 47.3(f) 40(h) 17 
Antenna Type On-Chip On-Chip On-Chip Off-Chip Off-Chip Off-Chip 

Radiation Direction & 
Antenna Feature 

Front-Side with 
3D-Printed Planar 

Lens 

Back-Side 
with Substrate 

Etching(d) 

Back-Side 
with Silicon 

Lens 
Horn Antenna 4×8 Patch 

Antenna Array 

Dielectric 
Resonator 
Antenna 

Die Area (mm2) 3.1 5.4 3.2 1.5 1 1.9 
DC Power (mW) 405 860 1600~2000 111 120 N/A 

(a) with 3D-printed lens   (b) assuming 32% simulated antenna efficiency   (c) under 14GHz-wide FMCW chirping  
(d) localized backside etching  (e) with silicon lens   (f) achieved in a narrowband by manual impedance tuning  
(g) with off-chip 4×8 patch antenna array    (h) reported in a narrowband measurement 
(i) with off-chip dielectric-resonator antenna 
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Conclusions

 140GHz FMCW monostatic radar transceiver chip

 Full-duplexing based on geometrical symmetry

 Adaptive SIC feedback loop to compensate the antenna mismatch

 >30dB isolation w/o inherent 6dB coupler loss

 Integrated antenna, front-side radiation, with 3D-printed planar lens

 Highest total radiated power
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