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259 GHz Phased-array CMOS Receiver Module with 25.9 Gb/s Data Rate
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The sub-terahertz (THz) band above 100 GHz has been the focus of extensive research in the pursuit of high-
speed wireless communications beyond 5G. Phased-array systems for beam steering have received particular
attention due to their ability to efficiently enhance equivalent isotropically radiated power (EIRP) and antenna
gain. These systems enable effective control over the beam pattern, contributing to improved wireless
communication performance. However, the antenna pitch (< A/2) of the array required to reduce the grating lobe
is not easily achieved because of the short wavelength in the sub-THz band (A is wavelength). Various sub-THz
phased array systems have been developed using IC and packaging technologies, including on-chip antenna
arrays, series-fed patch arrays, and vertically stacked antennas on printed circuit boards (PCBs).

In this paper, a two-dimensional beam-steerable CMOS receiver (RX) module operating at around 260 GHz will
be presented. Its configuration integrates a one-dimensional phased array fabricated on a printed circuit board
(PCB) with four CMOS receiver chips for E-plane steering and a mechanically steered antenna for H-plane
steering. In this phased array system, the down-converter chips are mounted in a staggered arrangement relative
to the waveguide transitions arranged in one dimension due to chip size and antenna pitch constraints. The phase-
shifted differential output IF signals from the receiver chips are combined effectively in the passive components
arranged with point symmetry on PCB. The phased-array CMOS RX module achieves a wireless data rate of
25.9 Gb/s with a steering range of 28°.
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Figure 1. (a) 2D beam steering RX module , (b) PCB mounting, and (c) wireless link measurement results.
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