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Introduction to the Special Section on High-Speed
Wireline and Optical Communication

Circuits and Systems

I. INTRODUCTION

THIS Special Section of the IEEE OPEN JOURNAL OF

CIRCUITS AND SYSTEMS is dedicated to a collection of
articles on High-Speed Wireline and Optical Communication
Circuits and Systems, to promote techniques in both cir-
cuit and system levels to tackle various challenges as the
data rate keeps increasing and provide insightful guide-
lines for interconnects in the years to come. This Special
Section covers articles in three categories including high-
speed transceivers, multitone-modulations, and equalizations.

II. HIGH-SPEED TRANSCEIVERS
There are two articles in high-speed transceivers cate-
gory. The first article by Wang et al. presents a 52-Gb/s
quarter-rate source-synchronous PAM-4 receiver in 40-nm
CMOS. A single-stage multiple peaking continuous-time
linear equalizer along with a 1-tap feedforward equalizer
are proposed to improve the BER performance and overall
energy efficiency. A ring oscillator based wide bandwidth
phase-locked loop is adopted for multiphase clock and
data recovery to save power with acceptable phase accu-
racy. The prototype demonstrates error-free operation with
bit efficiency of 0.126 pJ/bit/s/dB while compensating 7.3-dB
channel loss at 13 GHz.
The second article by Ho et al. describes a 32-Gb/s

PAM-4 optical transceiver in 40-nm CMOS. The proposed
design incorporates active back termination with automatic
impedance tracking and asymmetric feedforward equalizer
in its transmitter. The receiver adopts quarter-rate architec-
ture with automatic slicer threshold tracking to improve BER
performance, guided by its integrated SS-LMS engine.

III. MULTITONE MODULATIONS
The first article in this category by Salinas-Delgado et al.
compares two signaling schemes, namely baseband (such as
PAM-4 and PAM-8) and discrete multitone modulation in
terms of achievable data rate and complexity. Two exam-
ple channels are considered, one with a smooth frequency
response and one with a notch frequency response. The
comparison is performed in the context of a DAC/ADC-
based link, including for both modulations the effect of
crosstalk, AWGN, TX and RX jitter, residual ISI, DAC/ADC
quantization noise, and clipping.

The next article by Vatankhahghadim et al. then stud-
ies discrete multitone modulation for wireline links beyond
100 Gb/s. This article presents behavioral modeling results
considering link impairments and shows promise of achiev-
ing 200 Gb/s communication with IC blocks that have
already been reported in the literature and with a reasonable
energy and area efficiency. It also details an experimental
procedure to evaluate discrete multitone modulation.

IV. EQUALIZATIONS
The last paper in this Special Section by Dey et al. describes
low latency, zero overhead DFE burst error correction tech-
nique. Without any encoder or decoder latency the proposed
technique makes use of the existing precursor ISI to detect
and correct error on a burst of data. A prototype with 2-tap
DFE in 65-nm CMOS operates at 16 Gb/s and compensates
32 dB of channel loss at Nyquist rate, while consuming
58 mW only. With additional 18 mW, the receiver enables
error correction capability that translates to 2-to-6 dB SNR
gain depending on the pre-cursor magnitude.
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