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Abstract

This work presents the design and measured results of the single channel automotive radar system for 76.5~77 GHz
long range FMCW radar applications. The transmitter uses a commercial GaAs monolithic microwave integrated
circuitMMIC) and the receiver uses the down converter designed using 65 nm CMOS process. The output power of
the transmitter is 10 dBm. The down converter chip can operate at low LO power as -8 dBm which is easily supplied
from the transmitter output using a coupled line coupler. All MMICs are mounted on an aluminum jig which embeds
the WR-10 waveguide. A microstrip to waveguide transition is designed to feed the embedded waveguide and finally
high gain horn antennas. The overall size of the fabricated radar system is 80 mmx61 mmx21 mm. The radar system
achieved an output power of 10 dBm, phase noise of —94 dBc/Hz at 1 MHz offset and a conversion gain of 12 dB.
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(a) Circuit schematic of the receiver

(b) AZe 54 Pl @elA AR
(b) Microphotograph of the fabricated receiver
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Fig. 2. Down conversion receiver using 65 nm CMOS
process.
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