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Abstract

This thesis presents the implementation of frequency beam-steering antennas for
77GHz car radar system. Two processes we used are low temperature co-fired ceramics
(LTCC) provided by Darfon and Thales Microcircuits Corp., and Roger RO4003C.

We use waveguide slotted array antenna on substrate integrated waveguide (SIW) to
realize these antennas. This structure needs only one input to achieve frequency scan. It can
replace traditional frequency scanning system which is implemented by using more than
one antennas and phase shifters. By using this architecture, we can lower the cost of the
total radar system. However, the structure has narrow bandwidth, so the input structure
should be designed carefully. The grounded coplanar waveguide (GCPW) to SIW
transformer is adopted to achieve mode and impedance transformation. Moreover, zigzag
boundary is utilized on the edge of the antenna array to minimize creeping wave, and to get
pure polarization. The performances of a two-dimension 4x7 antenna array implemented on
LTCC are: from 76GHz to 78GHz, antenna directivity is about 18dBi, antenna gain is about
15dBi. The return loss is better than 10dB, cross polarization isolation is better than 30dBi
with size of 20mmx10mm. The performances of a linear 1x8 antenna array implemented on
RO4003C are : Directivity is 13dBi, gain is about 10dBi. The return loss is better than

11dB, cross polarization isolation is better than 30dB with size of 8.23mmx33mm. The



performances of a two-dimension 4x8 antenna array implemented on RO4003C are: from

76GHz to 78GHz, directivity is about 17dBi, gain is about 15dB. The return loss is better

than 15dB, cross polarization isolation is better than 30dB with size of 45mmx16mm.

Key words: waveguide slotted antenna, beam steering antenna, car collision avoidance

radar
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