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Phased array antenna is considered as one of key techniques for future low earth orbit
(LEO) satellite communications. In particular, Si-based beamforming ICs have attracted
much attention due to their high-level integration and low cost. In this talk, two Si-based
beamforming front-end ICs for LEO SATCOM will be introduced.

The beamforming front-end IC must be both compact and power efficient. Also, high-
resolution and high-accurate phase and gain controls are essential not only for controlling
the beams precisely but also for error corrections. As a solution for the challenges, a variable
gain phase shifter (VGPS) is reported, which achieves an inherently orthogonal phase and
gain controls in a single block. This greatly reduces chip size, power consumption, and
calibration complexity. Also, an analog linearizer, which improves both AM-AM and AM-
PM distortion of a PA, is introduced. A scalable 64-element brick-type phased-array module
based on 4-channel chips will be presented.
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Thistalk will presentthe latest progressin CMOS and compound semiconductor technologies
based sub-THz integrated circuits and systems. Especially various record-breaking sub-THz
amplifiers and oscillators will be presented in detail. In addition, high-resolution 0.5 and
1.5 THz imaging receivers, D-band (110-170 GHz) high-efficiency frequency-modulated-
continuous-wave (FMCW) radar, and high-data-rate D-band beamforming communication
systems will be presented.
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Cavity—Backed Slot Antenna and Ilts Antenna
Modules for D-band Security Imaging Applications
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This research presents cavity-backed slot antenna and its antenna modules for D-band security
imaging applications. First, to realize low-loss and multi-layers feeding networks in D-band
spectrum, the microstrip transmission lineand 3-Dinterconnection structures have been designed
and characterized by using LTCC multi-layers technology. Second, the cavity-backed slot antenna
with low-loss 3-D interconnection structures has been proposed for coupling mitigation between
InP chipset and antenna. To achieve low-loss interconnection in IF&LO parts of transmitting(TX)/
receiving(RX) modules, the transition structures between PCB and LTCC have been designed by
using flip-chip bonding technique. Finally, the antenna modules with InP TX/RX chipsets have
been fabricated using soldering paste and bonding wires. The EIRP of TX module and conversion
gain of RX module exhibit 5 dBm and 20 dB at 140 GHz, respectively.
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