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Industry Trends and Challenges

Design talent is on track to face a shortfall of 35% workers by 2030

Growing March 1000x

Multi-Die

Semi

Talent
Shortage

Design To Power
Complexity Angstroms Reduction

Design
challenges

?ource: BCG analysis
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89,000 66,000 23,000
Demand for US-based G Supply of US-based e Shortage of design workers in
design workers in 2030 design workers in 2030 2030, growing by 3,000 per year
Demand for workers is ... While supply will grow ... Meaning that demand for
expected to rise by ~50% ... by less than 1% annually ... design workers will exceed

supply by nearly 35% in 2030
Demands Significant Increase in Productivity
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DSO.ai: Addressing the Broader Design-Technology Space

Separately optimized silos and complex heuristics
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choices early in design
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DS0.ai — Design Space Optimization Loop

Uses reinforcement-learning to navigate the design-technology solution space

[ Faster Results ]
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Al-Driven Design Space Optimization (DSO)

10X productivity compared to traditional, manual exploration

Manual Sweeps Al-Driven PPA Search
Y I
Months Weeks
Multiple Engineers Single Engineer

ACHIEVED TARGET PPA BETTER PPA
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Architecture

A scalable distributed system with continuous learning

Compute cloud
Compute workload management P

Grid engine encapsulation Job scheduling and monitoring
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Run features = S Result quality
Congestion maps, Runtime directives (QoR metrics)

Critical timing paths, Propagate, Fork,
Placement coordinates, Modify, Stop, ..

Nextrun The brain
configuration

Knowledge graph ML Model
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Reinforcement learning

Specialized RL agents operating at the flow level

Sequential decision making

Current state

(Ex. synthesized netlist) Possible actions

_.(Ex. placement with
different app option
settings)

Receive o
intermediate .- ‘ Next state
reward (placed netlist)

(Ex. congestion)

SYNoPsys

Environment

Fusion
Compiler

Knowledge sharing Route agent
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ML models continuously train and accelerate convergence throughout the design cycle

Scaling through Systematic Learning and Reuse

Initial
Design
Stage Revised Tape-out
Design Design
(A-A,) (Az)
DSO.ai “Cold Start” am ‘Warm Start’ “Replay”
Use Model =@ (|nitial Training) == (Refinement) &= (Rerun of best known)
DSO.ai Trained
Learning ML Flow Model
System | PO'{ SeF;[;:z)rns | uReUS.en | |
{\ P1 N > (Bias exploration in high
O p2/| Statistical relevance designs)
‘ Learnings
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Customers Share Success with Production Deployment
Results from Al Track, SV SNUG 2023 Proceedings, customer engagements

Power
Opt.

5nm

3% Total
Power

HPC

productivity

A510
SYNopsys

DSO.ai at Microsoft — Power - Block 1

i 0.78803
H 0.76060 : 3
H 0.76136 L
H 0.77674 X
i H

Composite Score
(lower is better)

B® Microsoft Q

BLOCK_SAVE

ADES_power:0 ds0_metric_total_power:0 Multiple
|

dso_metric_total_power:1 : g
aso_metric_total_pawer:2 choices with
various

tradeoffs

@s0_metric_leakage_power:0

R2R_TNS:1 s0_metric_leakage_power:1

Non-DSO baseline

(Designer database
replayed in DSO)

* 3% better total power improvement with DSO power toolbox
as measured in signoff power analysis
* Replayable for future iterations of the block via warm start

DSO/CLOUD
Infrastructure

DSO0.ai enabling PPA exploration KYI @

3x

Permuton number

Productivity
Gain
2.7K

FC runs PPA exploration

* SNPS/ST press release

DSO runs to cover
search space

FC License up to 100

Search space [T

100% of PPA exploration
performed with DSO.ai

Performance / Power /

Best power compromise
(Dynamic/Leakage)

Area /

Keep same floorplan
shape dimension

Reached targeted frequency

Power
Opt.

Results — DSO.ai vs PrimeTimeECO

* All power measured at sign-off

- power Saving Strategy | _p-tkg | _P-Dyn | p-Tot |
Adv. FinFET - i 3

Baseline

Baseline + PT ECO 9% 0% 2% 2.9
Baseline + DSO 18% 0% 5% 6.4
Baseline + DSO + PT ECO 19% 0% 5% 6.7

5% Total
Power

XEON

+ Key Takeaway
— Run with DSO enabled shows 2x total power saving as compared to PT-ECO
— Concurrent timing and power optimization in early stage led to better optimized design

~ DSO in compile stage allowed sequential cells to be down-sized and placed before they were fixed in
clock stage

Automotive

ANANKE
CORE

(14tpg FC+DSO.ai (5™

Competitive zx 50% 79X 9x 7%

Win Faster Lesser Less Less Lower
TAT Compute TNS DRC Power

Automotive A7 8
FC+DSO.ai

Hunter-ELP
FC+DSO.ai

22% 3.3%

Less Higher
TNS Fmax

Automotive HERCULES- A72

) AE CPU FC+DSO.ai
\5LPE) FC+DSO.ai

8% 5w

Better Better
Leakage Dynamic

Folndry A72_DS
FC+DSO.ai

HPC 6.5+

Reference Higher
Enablement Fmax

15% 13%

Lower Higher
Leakage Fmax
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Synopsys.ai — Leading Era of Al-driven Chip Design

2020

Synopsys
introduces
DSO.ai, world’s
first Al application
for chip design

DSO.ai named
Innovative Product of
the Year by EETimes

2020 1
hﬂ;,r_\ﬂ |

World Electronics Achievemen_t:_éwards

1
Synopsys DSO.ai :

Innovative Product of the Year 202{)

SYNopsys

intel

2021

Using DSO.ai to maximize PPA benefits

Milind Mahajan, Atul Walimbe
Intel

World
productivity
record:

10 blocks

-9% total pwr

Soogfes
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Towards auto-convergence in digital aesigh'

ONE engineer

Wired: World’s first
Al-designed chip
design

DoNet &

Al will help design chips in ways humans
wouldn't dare, says Synopsys CEO de Geus
Ansrew e 2 ot h 203 60 hana s i

-
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Forbes

Second Generation AT

2022 | =t

Synopsys Laps Competition With

Al & Machine Leaming sohmcmt

= 2023 T

Record adoption:
9 of Semi Top-10
100% Better Results

Al-designed Chips cross
400 Commercial Tape-
outs with DSO.ai

Synopsys

Al-designed Chips Reach Scale with First 100 Cor \ercial Tape-outs Using Synopsys
Technology
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Synopsys.ai

. Industry’s first Al
. driven EDA suite —
Design, test,
. verification,
. manufacturing

[
»

Synopsys.ai expansion to
Al driven Data Analytics &
Generative Al capabilities

Synopsys Opens The Next
Chapter Of Al Tools For Chip
Design And Manufacturing
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Azure OpenAl Al Synopsys” industry-leading chip design tools and IP to hel
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