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Abstract

This paper presents an X/Ku-band (8~16 GHz) four-channel beamformer transceiver IC in 65-nm CMOS for radar and satellite
communications, which integrates four transmit/receive paths on a single chip and resolves electromagnetic (EM) coupling issues within
the QFN packaging using a straight ground bonding structure based on 3D EM analysis. The measurement results demonstrated
ultra-precise control performance with an in-band RMS phase error of 1.78% and an RMS gain error of 0.23 dB, enabled by 360° phase
control with a 2.8125° resolution and 35 dB gain control with a 0.18 dB resolution.
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Fig. 1. Beamformer chip block diagram.
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Parameters | LNA | PS | VGA | SPDT+ATT+WILK | RX PATH
Gain (dB) 12 | 6 20 -14 12
NF (dB) 5 13 4 14 6.8
OIP3 (dBm) | 17 2 18 30 24
Parameters | SPDT+ATT+WILK | PS | VGA | PA | TXPATH
Gain (dB) -14 20 -6 20 20
NF (dB) 14 4 13 4 18.4
OIP3 (dBm) 30 7 1 1" 10.2
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Fig. 2. System parameter calculation.
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