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Millimeter-wave vector modulator and its application
in active phased array antenna
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(1. Shanghai Institute of Microsystem and Information Technology, Shanghai 200050, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Vector modulator can be employed in active phased array antenna( APAA) as a replacement of conventional digit-
al phase shifter and attenuator for its capability of simultaneously realizing millimeter-wave direct carrier modulation on
phase and amplitude. A millimeter wave vector modulator was realized with advanced GaAs pHEMT process, and onchip
measurement has shown that —12 ~ —40 dB amplitude modulation and 360° phase modulation was achieved. A Ka band 1

x 8 array experimental APAA composed of vector modulators was designed and proved to steer the beam scanning effective-

ly. It was demonstrated that APAA based on vector modulation technique is feasible.
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Fig.1 Diagram of the vector modulator
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Fig.2  Microphotograph of the Ka band vector modulator
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Fig.3 AM performance of the vector modulator
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Fig.4 PH performance of the vector modulator
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Far field radiation pattern of Ka band 1 x 8 array
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