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The departure trip started at Oct. 18, 2022, from
Fukuoka, Japan to Bordeaux, France. I arrived at
Bordeaux on Oct. 19, 2022.

The IEEE International Symposium on Integrated
Circuits and Systems (ISICAS 2022) was held on
20-21 Oct. 2022. This conference is one of the most
famous ones in the field of designing integrated
circuits and systems. It was sponsored by IEEE
Circuits and Systems Society (CAS-S) that is a one
of the top societies in my research field. Publishing
in such conference have helped me to strengthen my
research carrier. Also, there were many speakers and
technical program committee from giant international
universities and companies such as Qualcomm. Their
lectures touch very hot today’s topics. Communicating
with these characters has undoubtedly improved
my international networking, and potential for
joint research in addition to the knowledge and the
experience gained.

I attended the first and the second day of the
conference from around 9:00 AM to 11 PM. Most
of these days had useful lectures and presentations.
Our paper titled with “Capacitive Feedbacked Cold-
Phase Compensator Analog Pre-Distorter and
PAE Enhancer for K-Band CMOS PAs” has been
presented at 15:00 on Oct. 20, 2022. I received
lively questions from researchers in related fields,

and we were able to feel that this research was

highly evaluated, and it was very useful for how to
proceed with future research. Where this research
paper introduces a new technique to enhance both
the efficiency and the linear behavior of the radio
frequency (RF) power amplifiers (PAs) that is used
in automotive radars and satellite communications.
Also, this technique achieves better performances
compared with the latest published papers when it
is tested with the fifth-generation new radio (5G-
NR) signal. This enhancement in the efficiency will
undoubtedly reduce the operational cost and saves
the consumption power that elongates the lifetime
of the used batteries and reduces air heat emissions.
Furthermore, this work opens a door to realize fifth
generation (5G) and beyond 5G systems in CMOS
technology. Where A K-band two-stage power
amplifier (PA) with capacitive-feedbacked cold-phase
compensator (cold-PC) linearizer and power-added-
efficiency (PAE) enhancer is introduced in 180-nm
CMOS technology. This cold-PC consists of two
parts. First, a cold-FET analog pre-distorter (APD)
with a new capacitive-feedbacked technique is
proposed to improve the linear behavior of the PA by
enhancing the corresponding APD’s compensation
slope. The proposed implementation has a reduced
insertion loss and a minimal chip area overhead.
Second, a low-pass two-tunable inductive and

capacitive PC is proposed to solve the phase shift



problem at intermediate nodes that would enhance
the PAE of the stacked-transistors configuration.
The implemented PA achieves, at 23.5-GHz, a
maximum measured PAE of 21.2%, output power at
the 1-dB compression point (OP1dB) of 13.4-dBm,
and saturated output power of 15-dBm using a total
chip area of 0.58 mm2. Employing the proposed
cold-PC results in a decrease of the measured error
vector magnitude (EVM) of the 400-MHz 5G-NR
of 64-QAM modulated signal and an increase of the
OP1dB and its PAE by 2.5-dB and 7%, respectively
(enhancement by 78% and 72% from the original
case, respectively), which, to the best of authors’

knowledge, is the highest reported enhancement of

the linearizers of k-band PAs.

At the second day of the conference, I attended
some useful lectures and other presentations for the
published papers. Finally, the return travel started
at Oct. 22, 2022, from Bordeaux, France to Fukuoka,
Japan. I arrived at Fukuoka on Oct. 24, 2022.

My total expenses were around 441,015 ¥ without
including the personal expenses and other local
public transportations. Finally, I would like to thank
YOSHIDA FOUNDATION FOR SCIENCE AND
TECHNOLOGY for their grant and support, and We
hope that we (I and the other authors) can co-operate

with them again in the future.
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