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10-to-200 Gb/s SerDes Design Enabling Terabit Connectivity
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Over the last 20 years, the landscape of Interconnects has evolved drastically. The mid-speed
SerDes (1-32 Gb/s) are becoming more energy efficient to keep up with the growing demand to
meet machine learning (ML) oriented hardware development. At the same time, 56 Gb/s to 200+
Gb/s, equalization, and timing-recovery techniques have adopted ADC-DAC-DSP-based digital
approach. The challenge for today’s SerDes designers is aligning themselves to both architectures

and modulation schemes. This short course aims to bridge those gaps by providing both systems-
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level and circuit-level concepts necessary for SerDes space. Starting from traditional analog
architectures, this short course will walk through the evolution toward today’s DSP-based
equalization and timing recovery. The short course starts from traditional analog-mixed signal
SerDes architecture that is still relevant today for UCI, HBM, and XSR solutions. Following that we
will move towards ADC-DSP solutions. ISl and latency play a significant role in today’s DSP-based
receivers, especially with multi-level signalling. This short course will include digital equalization,
timing recovery, their interaction, and interdependency. MLSD, a recent trend in DSP-based

equalization will also be covered.
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Experienced analog IC designers, who wish to deepen their knowledge about signaling in high-
speed serial interface design and learn from a world-class expert on this topic.
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Day: 1 Analog mixed signal SerDes

1. Channel Response, Modulation, ISI and Equalization, Design and Implementation.
2. Timing recovery techniques.

3. Transceiver Receiver Architecture choices

Test case: | A 40 Gb/s long reach SerDes Design

Test case: Il A 25 Gb/s energy-efficient PAM-3 link for ML applications

Day:2 DAC-ADC-DSP based SerDes

1. DSP-DAC based Transmitter

2. ADC-DSP based Receiver

3. Equalization, Adaptation, and advanced modulation
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Test case: [l ADC-DSP based 112 Gb/s Long reach SerDes in 7nm finFET

Q&A: Related Problems faced by Participants
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Masum Hossain received his Ph.D. at the University of Toronto in 2010. Prior to
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that, he received a B.Sc. Degree from the Bangladesh University of Engineering
and Technology, and an M.Sc. degree from Queen’s University, in 2002 and 2005,
respectively. Since winter 2013, | joined the faculty of the University of Alberta
Department of Electrical and Computer Engineering as an Assistant Professor.

Recently in 2023, he joined Carleton University in Ottawa, Canada.

Before returning to academia, Masum Hossain has spent several years in
industrial research. From September 2007 to January 2008, He was a graduate
intern with Intel Circuit Research Lab (CRL). From 2008 to 2010, he was with
Gennum Corp. in the Analog and Mixed Signal division where he focused on the
development of the world’s highest capacity and most power efficient cross
point router solution. Following that, Masum Hossain joined Rambus Lab as a
senior member of technical staff. At Rambus, his research focused on advanced
equalization and clock recovery techniques for high-speed interfaces. His
research interests include mixed-signal circuits for high-speed chip-to-chip

communications, equalization, and clock recovery techniques.

Masum Hossain won the best student paper award at the 2008 IEEE Custom
Integrated Circuits (CICC) Conference. He also won Analog Device's Outstanding
Student Designer Award in 2010. In 2021 he received EPS Society nominated
best paper award in IEEE Transaction in Components, Packaging and

Manufacturing.
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