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Guest Editorial
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Integrated Circuits and Technology Symposium

HE Special Section of the IEEE JOURNAL OF

SOLID-STATE CIRCUITS features expanded versions
of selected articles presented at the 2022 BiCMOS and
Compound Semiconductor Integrated Circuits and Technol-
ogy Symposium (BCICTS) held in Phoenix, AZ, USA, on
October 16-19, 2022. The first three invited papers demon-
strate advances in indium phosphide (InP) heterojunction
bipolar transistor (HBT) and SiGe BiCMOS clock generation
circuits with the highest harmonics frequency 4 THz in sil-
icon IC. Their techniques overcome the limitations of phase
locked loop (PLL)-based circuits where output frequency is
limited by the maximum oscillation frequency of a VCO. The
fourth paper addresses best-in-class linearity along with power
efficiency of a single-stage InP HBT power amplifier IC in
27 GHz—48 GHz frequency range employed by 5G wireless
systems.

In [A1], Thomas et al. describe how a 1960s idea for har-
monics generation with a step-recovery diode is implemented
in a standard SiGe process by integrating a p-i-n-diode with
a 130-GHz Colpitts oscillator and folded dipole antenna. The
chip radiates harmonics power at frequencies up to 4 THz.
Their intensity was measured and characterized by the corre-
sponding SNR. It allows to assess its suitability as a silicon-
based source for a variety of THz-range applications such as
imaging, gas spectroscopy, and Doppler radar.

In [A2], Soylu et al. report two InP HBT 8:1 and 16:1
frequency multipliers aiming at 280 GHz output frequency.
The multipliers use cascaded push-push emitter-coupled-pairs
serving as balanced frequency doublers with a 1:1 transformer;
the 16:1 multiplier has an additional input emitter-coupled
push—push doubler with the input generated by a transistor
differential input stage.
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In [A3], Romstadt et al. present the feasibility of a fully
integrated SiGe x12 frequency multiplier chain comprising
two frequency doubling and one frequency tripling stage. Each
stage uses an architecture that ensures high harmonic rejection
at its output and in the end at D-band x12 output.

Finally, In [A4], Kobayashi et al. detail a design method-
ology and a prototype IC of a single-stage 4-way combined
power amplifier targeting highest linearity for a selected HBT
circuit topology. As a result, the low level of IP3 distortions is
achieved without boosting DC power dissipation with superior
figure of merit for two-tone IP3 linearity over DC power
dissipation.
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