NVIDIA

Novel Transformer Model Based Clustering
Method for Standard Cell Design Automation

Chia-Tung (Mark) Ho , Ajay Chandna, David Guan, Alvin Ho, Minsoo Kim,
Yaguang LI and Haoxing (Mark) Ren | ISPD 2024




OUTLINE

Novel Transformer Model Based Clustering Method

Experimental Results

Conclusion

NVIDIA



STANDARD CELL LAYOUT AUTOMATION

A Standard Cells (STD) are building blocks of digital design layout: AND, NOR, Flip -Flop, Adder, etc
A Months manual design turn around time per library to deliver competitive Power, Performance, and Area (PPA)

A Standard cell layout automation benefits - NVCell (DAC2021, ISPD2023)
A Productivity: Fast turn around time
A Performance: Explore more design space
A Performance: More custom cell design
A Optimization: Design Technology Co -Optimization
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CHALLENGES: STANDARD CELL LAYOUT AUTOMATION

A Standard cell layout automation challenges as advancing beyond 5nm
A Limited in -cell routing resource: less routing tracks (i.e., 5 routing tracks)
A Design rule complexity: Increasing number and complexity of design rules + strict patterning rules
A Scalability: > hundreds of transistors cell designs

A Better and Efficient standard cell layout automation framework
A Routability
A Scalability
A High -quality PPA
A How?
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LAYOUT-AWARE DEVICE CLUSTRING

High quality device clustering should consider transistor layout characteristics
Diffusion break/sharing
Transistor pin access
Routing metal DRCs

Novel transformer model -based clustering methodology
Reduce complexity
Narrow down searching space
Assist finding routable + optimal layouts faster
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