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Today’s Design - A Deluge of New Design Challenges
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Using Data-Driven Techniques to Improve Visiblility
Predictive models accelerate outcomes, already deployed and proven in production

Routability Critical Path ECO DRC Error
Prediction Prediction Prediction Classification
A
Actual
“J ps-range violation! rule 5
- rule 1, rule 2u|e 3
fixed via
-::q ‘ / (VO \rule 2
aster ce rule 4
= Wire1 Wire2
ML-based o
%J
Violation fixed!

Highly Dimensional SVM Multi Stage CNN Highly Dimensional SVM TensorFlow™

5X Accuracy vs. GR 2X Faster Opt 5X Faster ECO 2-3X Faster Fixing

and many more...
- Synopesys Synopsys Confidential © 2021 Synopsys, Inc. 3




Learning to play GO

DeepMind AlphaGo goes from zero to world champion in 40 days

5000

How About Chip Design?

Can We Train Machines to Build Integrated Circuits?
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=== AlphaGo Zero 40 blocks sees AlphaGo Lee ssee AlphaGo Master

Example: https://deepmind.com/blog/alphago-zero-learning-scratch/
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A Closer Look at the Chip Design Process Today

Intelligent design processes
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Al Driven Design Space Optimization Loop
Uses reinforcement-learning to navigate the design-technology solution space
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DSO.ail — Al-driven Design Space Optimization

Uses machine-learning to navigate the combined design-technology solution space

Hierarchy

Process
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Manual PPA exploration: 100+ engineer-mo
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DSO.al Case Study — No Prior Learning

Successful search for better power

Timing vs. Power

Problem Statement:
Achieve lowest power while

. Baseline keeping TNS
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DSO.al Case Study — With Prior Learning

Finding a result using prior learning

Timing Vs Power
Problem Statement:

Achieve lowest power while
keeping TNS
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Design Space Optimization ‘Apps’

Plug-n-play exploration environments to further accelerate time to results with DSO.al

SpaceWare Apps
Powered by DSO.ai
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Operating Condition Optimization with DSO.ai (PVT, Library + Flow)

Power

Frequency vs Power
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Floorplan Optimization with DSO.al for Area & Fmax
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Our Vision: A Complete Al-driven Design System

An autonomous design system that optimizes workflows across Synopsys platforms

Synopsys Al-driven Design System
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