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Introduction to the Special Issue on the 2020 IEEE
International Solid-State Circuits

Conference (ISSCC)
I. INTRODUCTION

THIS Special Issue of the IEEE Journal of Solid-State
Circuits is dedicated to a collection of the best papers

selected from the 2020 IEEE International Solid-State Circuits
Conference (ISSCC) that took place on February 16–20, 2020,
in San Francisco, CA, USA. This issue covers papers from
the Analog, Power Management, Data Converters, RF, and
Wireless committees.

II. ANALOG PAPERS

In the analog circuits category, three articles from two ses-
sions were selected, each tackling a different challenge in this
field. The first paper presents a current-domain analog frontend
for an automotive Lidar system using optical sub-pulses.
This enables >10× lower peak transmit power compared
to conventional single-pulse approaches. The second paper
is also in the area of automotive applications and presents
a Class-D amplifier which uses a hybrid ��M-pulsewidth
modulation (PWM) scheme. This approach results in high lin-
earity over a wide output power range and reduced AM-band
electromagnetic interference (EMI) in order to meet automo-
tive standards. The third paper presents a low-noise transim-
pedance amplifier designed for miniature ultrasound probes.
It provides continuously variable gain to compensate for
the time-dependent attenuation of the received echo sig-
nal resulting in reduced output dynamic range and saving
power.

III. POWER MANAGEMENT PAPERS

Four articles have been selected from three sessions of
power management, including dc–dc converters, USB charg-
ing, and wireless power transfer. A monolithic 400-V off-
line buck converter with an integrated power stage and
controller using e-mode GaN FETs provides a peak power
efficiency of 95.6% and a power density of 44 W/in3.
A monolithic resonant switched-capacitor converter with inte-
grated LC resonator and output regulation delivers 0.87 W
output power with 85.5% peak power efficiency in a 0.18-μm
bulk CMOS. A flyback converter with zero-voltage switch-
ing and integrated controllers enables USB Type-C power
delivery and charging with a maximum efficiency of 93.5%.
A current-mode wireless power and data receiver charges the
battery with a peak efficiency of 92.6% at 13.56 MHz and
allows energy-shift keying data transmission with a data rate
of 100 kb/s.
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IV. DATA CONVERTER PAPERS

Six data converter articles from two sessions were selected.
The first two articles present time-interleaved analog-to-digital
converters (ADCs). The first article interleaves 12-bit pipelined
ADCs using a frontend track-and-hold amplifier and extensive
digital calibration to achieve high accuracy at 18 GS/s. The
second article proposes interleaving time-domain ADCs which
have a robust interpolation-based architecture to achieve area
and power efficiency at 10 GS/s. The next two articles focus
on the emerging noise-shaping SAR ADC architecture with an
emphasis on increased resolution and robustness to process,
and voltage and temperature variations. One article proposes
a cascaded fourth-order architecture to achieve these goals,
while the other uses a closed-loop dynamic amplifier to
ensure a sharp and stable noise transfer function. The fifth
article uses a double-sampling technique to reduce the required
input capacitance of a SAR ADC. The final paper proposes
a switched-capacitor technique to improve the uncalibrated
interstage gain accuracy of a pipelined ADC.

V. RADIO FREQUENCY PAPERS

Six articles have been selected from three sessions on
RF, and they include various topics such as RF frequency
synthesizers, millimeter-wave (mm-wave) power amplifiers
(PAs), and emerging RF and THz techniques. Jain et al.
presented a terahertz-source system-on-a-chip (SoC) that was
designed for computational imaging with a single-pixel camera
(SPC). Renukaswamy et al. presented a 10-GHz low-noise
subsampling phase-locked loop (SSPLL) that was capable
of wideband frequency modulation for frequency-modulated
continuous-wave (FMCW) radar applications. Nagulu et al.
presented the design of a 1-GHz passive, nonmagnetic,
switched CMOS circulator. Yoo et al. presented a 30.0-dBm
polar digital PA based on a switched-capacitor PA (SCPA)
and multiple efficiency-enhancement techniques such as Class-
G, Doherty, and time interleaving. Mannem et al. presented
a reconfigurable hybrid series/parallel Doherty PA with a
90◦ coupler-based active load modulation network to address
the problem of antenna load impedance variations. Santicci-
oli et al. presented a fast-settling fractional-N phase-locked
loop (PLL) that overcame the limits of conventional bang-
bang-phase detector (BBPD)-based architectures.

VI. WIRELESS PAPERS

Five articles have been selected from the wireless sub-
committee’s three sessions focusing on transceivers with low
power consumption, high integration, and wide bandwidth
operation. In the first paper, Li et al. describe a 4.8-dB NF,
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2.2-dBm IIP3, E-band LNA with on-chip multifeed antenna-
based noise cancellation and antenna-circuit co-design. In the
second paper, Tamura et al. present a BLE transceiver with an
on-chip transformer-based LNTA and an asynchronous SAR-
ADC-based ADPLL that achieves 1.9-mW Rx with −96.4-
dBm sensitivity under 0.5-V operation. In the third paper,
Qi et al. describe an FDD SAW-less transmitter with a
bandwidth-extended N-path filter modulator and a transim-
pedance amplifier-based PA. In the fourth paper, Lee et al.
present a fully integrated, low-cost NB-IoT and GNSS SoC
that uses a DCXO and a temperature sensing unit to eliminate
a TCXO. Finally, Ben-Bassat et al. describe a dual-band
27-dBm polar transmitter achieving –35-dBm EVM over
80-MHz bandwidth using digitally controlled two-point edge
interpolation.
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