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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 articles 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 Spe-
cial Issue covers articles from the Wireline, Digital Circuits,
Digital Architectures and Systems (DASs), Machine Learning
and AI, and Memory Committees.

II. WIRELINE ARTICLES

Data centers continue to drive the demand for ultra-high-
speed interconnects. Consequently, we have recently witnessed
the first demonstration complete 56-Gb/s transceivers and
112-Gb/s individual transmitters and receivers that extend
bandwidth and channel reach with a combination of ana-
log circuit techniques and greater reliance on digital signal
processing for long reach.

In this ISSCC 2020 Special Issue, the trend continues with
the first complete transceiver design at 112 Gb/s and two
high-speed transmitters using nanometer CMOS and FinFET
technologies as well as 3-D integration.

The first article by Im et al. presents the first complete
112-Gb/s PAM-4 wireline transceiver. It demonstrates superior
performance and robustness with better than 1E-8 BER over
long-reach channels with more than 37-dB insertion loss. The
analog receiver front-end takes advantage of inverter-based
Gm/inverse-Gm load cells, enabling 40% power-efficiency
improvement and 60% silicon area reduction compared with
conventional RC-degenerated architectures.

The next article by Li et al. describes a 3-D integrated
112-Gb/s PAM-4 optical transmitter using silicon photonic
microring modulators, on-chip laser, and co-packaged CMOS
driver. The 3-Vpp thermal controlled driver utilizes a LUT-
based PAM-4 nonlinear equalizer to address both static and
dynamic microring modulator nonlinearities.

The third and final article by Groen et al. presents a
flexible multi-protocol DSP-DAC-based H-bridge transmit-
ter operating from 10 to 112 Gb/s. The lookup-table-based
DSP provides flexible equalization while the soft switch-
ing driver provides up to 1.2-Vpp signal swing to achieve
high SNR without exceeding the 7-nm devices breakdown
voltages.

Digital Object Identifier 10.1109/JSSC.2020.3037445

III. DIGITAL CIRCUITS ARTICLES

Three articles have been selected from Digital Circuits ses-
sions. The first article by Kundu et al. presents a self-calibrated
2-bit time-period comparator-based synthesized fractional-N
MDLL in 22-nm FinFET CMOS. A replica DCO-based coarse
DTC automatically tracks the DCO period and adjusts its
gain. Any residue error in the DTC gain is corrected by
a loop operating in the background. The proposed MDLL
achieves the best power efficiency and lowest reference spur
compared to the state-of-the-art inductor-less fractional-N fre-
quency synthesizers. The second article by Jia et al. proposes
a compute-adaptive elastic clocking technique that leverages
instruction and operand-based dynamic timing enhancement
for an array of processing elements (PEs). The technique
provides up to a 19% performance gain and saves up to
34% energy when running machine-learning applications. The
third paper by Yoon et al. presents an ultra-low-power mixed-
signal oscillator-based neuroSLAM accelerator implementing
a biologically inspired localization and mapping algorithm.
A test-chip in 65-nm CMOS demonstrates correct SLAM
operations and successful loop closure with a peak energy
efficiency of 8.79 TOPS/W where the power consumption is
23.82 mW.

IV. DIGITAL ARCHITECTURES AND SYSTEMS ARTICLES

In the DAS category, five articles from three sessions have
been selected. The first article by Vivet et al. presents a
96-core processor with six chiplets 3-D stacked on an active
interposer with 3-Tb/s/mm2 interchiplet interconnects. The
second article by Berry et al. introduces a 12-core 5.2-GHz
IBM z15 microprocessor. The third article by Wu et al.
develops a fully integrated genetic variant discovery SoC for
next-generation sequencing, while the fourth article by Chung
et al. introduces a 1.5-µJ/task path-planning processor for
2D/3D autonomous navigation of microrobots. The last article
by Das et al. presents EM and power SCA-resilient AES-256
in 65-nm CMOS for security applications.

V. MACHINE LEARNING AND AI ARTICLES

Two articles from the Machine Learning sessions of ISSCC
2020 have been selected. The first article by Shan et al.
presents an always-on keyword spotting (KWS) chip for audio
wake-up systems. In order to significantly reduce the memory
footprint and computational load, several techniques are intro-
duced such as a binarized depthwise-separable CNN and Mel
frequency spectrum coefficient circuit, achieving 510 nW with
2-kB on-chip memory in 28-nm CMOS. The second article
by Yamamoto et al. describes a high-performance annealing
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processor for solving combinatorial optimization problems.
It supports 512-spin fully-connected graphs and can update
multiple states of fully connected spins simultaneously by
introducing stochastic cellular automata annealing. The pro-
totype chip fabricated in 65-nm CMOS technology achieves
the best performance among the state-of-the-art processors for
ground-state search.

VI. MEMORY ARTICLES

This Special Issue includes expanded versions of five sig-
nificant articles on memory. The first article by Chang et al.
describes a 5-nm 135-Mb SRAM array implemented with
EUV and high-mobility transistor technology achieving
a record 30-Mb/mm2 bit density. Second, an article by
Sinangil et al. elaborates on a 4b-input × 4b-weight CIM
utilizing standard 8T SRAM bitcells and a Flash ADC in a
7-nm CMOS FinFET technology. The third article by Chun
et al. details a 16-GB HBM2E in a second-generation 10-nm
class DRAM process achieving 640 GB/s. Fourth, an article by
Chi et al. presents a 12-Gb LPDDR5 in a second-generation
10-nm class DRAM process with low power and speed-
boosting techniques. The fifth and final article by Kouchi et al.
describes a 128-Gb 1b/cell 3-D flash memory using 96-word-
line-layer technology that delivers 4-µs read latency.
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