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A W-band T/R Front-end for Airport Foreign Body Detection Radars

PEI Nai-chang
(Southwest China Institute of Electronic Technology ,Chengdu 610036, China)

Abstract: The research work on a W—band frequency modulation continuous wave ( FMCW ) transceiver
front—end for airport foreign body detection radars is introduced. By modeling the lumped —parameter e-
quivalent circuit model of waveguide power combining circuit, the strict demand of machining accuracy of
W —band waveguide circuits is satisfied and 4—channel power combination in W-band is achieved. Through
the use of quartz thin—film filter technology ,the integration of W—band receiver front—end FMCW radar is
realized. By matching design of low noise amplifier chip bonding and wire,the low noise receiving of W-
band transceiver front—end is realized. Finally the transmitting power of W-band FMCW transceiver front—
end is better than 360 mW , and receiver noise coefficient is better than 5 dB. The designed transceiver pro-
vides an effective solution to RF front—end for W-band FMCW radars.

Key words : airport foreign body detection radar; W—band; FMCW ; T/R module ; power combining; quartz
thin—film filter
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Fig. 1 The principle block diagram of W-band FMCW

transceiver front—end
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Fig. 2 The three—dimensional structure and

equivalent circuit of waveguide T junction
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Fig. 3 Circuit model of orthogonal coupler waveguide
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Fig. 7 The test result of quartz thin film filter
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Fig. 8 The bonding wire transmission loss simulation result
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Fig. 9 The matched bonding wire transmission loss

simulation result
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transceiver front—end
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