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Keynotes

David Patterson
University of California at Berkeley and Google, USA

Ten Lessons from Three Generations Shaped Google’s TPUV4i..........N/A

Abstract: Google deployed several TPU generations since 2015, teaching us lessons that changed our views:

semiconductor technology advances unequally; compiler compatibility trumps binary compatibility, especially for
VLIW domain specific architectures; target total cost of ownership vs initial cost; support multi-tenancy; expect
rapid deep neural network (DNN) growth; DNN advances evolve workloads; some inference tasks require floating
point; and backwards ML compatibility helps deploy DNNs quickly and tunes them to the TPU. TPUv4i, deployed
in 2020, was molded by these lessons.

Naoto Horiguchi
Imec, Leuven, Belgium

CMOS device architecture evolution from FIinFETs to nanosheet and
atomic channel devices..........N/A

Abstract: Recent CMOS scaling is driven by cell height scaling with reducing number of metal lines/standard cell
and slow pitch scaling. For the cell height scaling with slow pitch scaling, number of fins/device must be reduced,
which causes low drive current and large variability in FinFETs. Nanosheet architectures, such as nanosheet,
forksheet and complementary FET (CFET), are proposed to overcome the FinFET issues. Nanosheet architectures
enable wider effective transistor width and good electrostatics by stacked nanosheet channels. To scale nanosheet
further, atomic channel devices by using 2D materials, such as MoS2 and WSe2, are attractive. Atomic channel
devices scale contacted poly pitch beyond Si-based nanosheet devices thanks to good electrostatics by ultra-thin
channel. In this presentation, we will discuss challenges and opportunities for nanosheet and atomic channel
devices in CMOS scaling.

Rolf Drechsler
University of Bremen at Germany and Director of the Cyber-Physical Systems
Group at the German Research Center for Artificial Intelligence (Bremen)

Edge Verification: Ensuring Correctness under Resource Constraints.....1

Abstract: Verification is one of the central tasks in circuit and system design. Since the components are used in
several safety critical applications, functional correctness has to be ensured. But due to the increasing
complexity, complete verification can often not be ensured. As a result, modern verification approaches
have to cope with limited resources available, like time or computational power of available
machines. Analogously to edge computing, resources constraint computing has to be considered in the
context of verification, called Edge Verification in the following. Concepts are presented that allow efficient
verification. This might be either by Self-Verification, where the verification hardware is included in the
fabricated device, or by Polynomial Verification, where the synthesis process is restricted to guarantee that the
generated circuit can be verified in polynomial time. For the later one, a case study is given for efficient
polynomial formal verification of totally symmetric functions with short delay.
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