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Front-End Circuit Design and Integration of 24-GHz

FMCW Monopulse Radar

Student: Shau- Hua Shu Adivisor: Dr. Shyh-Jong Chung

Institute of Communication Engineering

National Chia Tung University

Abstract

A 24 GHz RF-module”has been developed .in.this thesis. This RF-module
consists of 6 GHz voltage control oscillator (\VCO), frequency doubler, 12 GHz power
amplifier, 24 GHz band-pass filter, 24 GHz branch-line, sub-harmonic mixer and 24
GHz low noise amplifier (LNA). Moreover, we make use of cavity couplers so that Tx
as well as Rx antennas do not increase extra area, and the insertion loss is only 0.8dB
as a cost. This radar not only use FMCW technique to obtain the object’s distance but
also add Monopulse to determine the object’s direction.

In order to verify this FMCW Monopulse RF module, we combine it with
antenna system and DSP-module as a radar system, and the RF transceiver’s volume
is 9.4 x 9.4 x 1.7 cm®. After making an adjustment to cancel the £ and A ports
imbalance, we measure the X to A ratio of a metal cylinder and a car at different
angles and distances, and also measure the mixed frequency of X as well as A signals.

Finally, this radar’s detection ability can be achieved to 30 meters within +25°.
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