Chair for Design Automation .
TUM School of Computation, Information and Technology NANOTECH
Technical University of Munich TOOLKIT

Physical Design for Field-coupled Nanocomputing
Simon Hofmann, Supervisor: Robert Wille

simon.t.hofmann@tum.de

https://www.cda.cit.tum.de/research/nanotech/

Abstract Wires and Gates Physical Design Flow

null

0 1 > .
The growing demand for computational power, coupled with the limitations of CARYLY Lo C L) Clocking

Moore's Law and rising energy consumption of CMOS technologies, TR 9@ pos_t.CL_'aqu 1
necessitates alternative computing paradigms that are environmentally-friendly. P s
Field-coupled Nanocomputing (FCN) offers a promising solution by utilizing
physical field interactions for ultra-low-power computation at the nanoscale. plaﬁmem]@:
This poster showcases novel physical design algorithms, which achieve & f-g .
average area reductions of up to 70% and, for the first time, enable post- ouine Gate Librasion
layout optimization as well as the inclusion of discretionary cost objectives. i ]

Additionally, the developed software tools for physical design, co-design, \aCAD (- VaCAD (- Tool
and benchmarking, significantly advances design automation for FCN. SCERPA (- Compatibility
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59% average area reduction compared to SOTA 24% average area reduction compared to 15% area reduction over the best known automatically
% (ortho) and technology-independent % NanoPlaceR and 460 times faster % generated layout for the benchmark function cm82a

1. Choose gate for 2. Remove wiring to 3. Relocate to better 4. Rewire gate based
relocation. connected gates. position. on new position.

ﬁ 52% (20%) average area reduction compared to ortho (NanoPlaceR)

Post-Layout Optimization: Wiring Reduction
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ortho. wiring removal. gaps. the layout. and UFMG
ﬁ 32% average area reduction compared to ortho
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