Platform Design Automation - The EDA Platform Company

Al Practice 3.0: A Efficient Way to Get
Faster, Safer and More Powerful In the Era
of Al and Live Better

http://www.platform-da.com
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Al Applications In Engineering Paid Less Attention

> QEAEMEGREFRATLEESHFRIM R RERE]? z—,s/\m%
> Peter Norvig (B8R 25D
[F B ZHEHIH T, A LT AT EETE.

HLEHIGIR A GECEHIE T o 57— LR EAN 87 %'zf/ eIt ZelIit 7 1R Z AR AL L 2N THI 2075 1 A—%//];?ﬁﬁfﬁ%%@ﬁ"# L
NI LERZIRILENT TN TUT7E N ENTFE o FNIDI THFIEFIIRR (REE] EF A, ) ;

1AL CRGE X 1'93%5/75;5 [NLEgE] 26 | HEGTFET -

CNN, RNN, GAN EET
DNN.... PCA =

Many Machine . OLS A5G RG
Learning terms... Google 1t? BT

Bayesian.... ok 1T >t 2
Genetic Algorithms
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New terms based on old principles BAE
Daily exercise in Semi
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Moore’s Law

> As Moore's Law Continues to scale. -

» Semiconductor professionals get ey
NSk

. N\~
more miserable. . » \/

<« Capital Is the biggest competence

+Engineering Financing>Engineering
Innovation

« Individual Productivity doesn't scale

> How to live better in Al Era

Moore’s Law — good or bad for semiconductor professionals? ,‘C
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> “Infrastructure” vs. “Applications”

« “Al ” Processor and Algorithms(mostly consumer applications)
<« “Al” Applications in Semiconductor

» Traditionally PDA is an EDA Company
<« Optimization, statistical modeling and Simulation backgrounds

» PDA Is an Learning Algorithm application company in
Semiconductor

> Best Paper at DATE 2018

X/

< “Low-Cost High-Accuracy Variation Characterization for Nanoscale IC Technologies via
Novel Learning-based Techniques *

» Learning based Product and Service Infrastructure

« In production and profitable
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[> » Al Applications: Consumer vs. Semiconductor
+ Problem Scope, Algorithm, Expertise, Data
+ Key FOM Concept & Key FOM

» Al Application Scenarios in Semiconductor
+ Process — Data driven statistical expert system

« Modeling — Desire “Cheaper” computation cost

+ Design — tough mission requires long term efforts
» Why Parametric Tests are good Al
applications
> Case Study Faster, Safer and More Powerful

> Conclusions
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> Level 4 - estimated product in 2023

» Level 5— No timeline yet

» Self-driving trains/subways — Technologies matured in the 1960s

Algorithm Revolution or Narrowing Scopes?

Narrowed scope, Less contamination, Higher accuracy requirement, but it doesn’t cost life

Hard to See Results in Scope is not contained ,‘(
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» Sirl gives definitive answers

< Poor accuracy leads to low usage

» Search Engine gives multiple answers

* Reply on expertise to filter, we use it everyday

Expertise is hard to replace (e.g. Al replace Labor not Expertise)
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Big Data vs. Low Data

In engineering world, most of us are
dealing with low data problems

-IIP3(dBm)

< physics provides a shortcut

< High quality data availability

Low Data not necessarily a bad thing
as long as it gives you enough
information to extract features

<+ PCA — more data doesn’t give you more
value

Consumer applications requires big
data, which are own by the tech giants

’
‘ Google  aMaAZoON

Most Semiconductor companies own enough high quality data
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Algorithms > We are optimization experts, daily
exercises with different neural networks

» Modeling background give us the best

KnOWIedge knowledge in device/IC behaviors
Data » Accumulated millions of curves
from different foundry/process
Risk > We expect error in simulation or measurement

Contained scope is very important

Al Applications Look Promising in Semiconductor

WC
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» Al Applications: Consumer vs. Semiconductor
+ Problem Scope, Algorithm, Expertise, Data
+ Key FOM Concept & Key FOM

[> » Al Application Scenarios in Semiconductor
+ Process — Data driven statistical expert system

« Modeling — Desire “Cheaper” computation cost

+ Design — tough mission requires long term efforts

» Why Parametric Tests are good Al
applications Faster, Safer and More Powerful

» Case Study

> Conclusions
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Process Development

PI]F/SOLUTIONS’

Founders from CMU, with strong
Increasing process steps Statistical analysis background

» Thousands of process steps. massive parameters

+ Too big of a network for current computation

» Leading Foundry’s real competence: Data driven Target-to-
Parameter Correlation Expert system

<« Massive data, statistical analysis (correlation) and human expertise

More Efforts Should be Made on Software/Algorithm Expertise

WC
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I\/Iodelmg and Simulation

» Less parameters: can reduce to 20 for binning model
» Pure machine driven approach is still too costly

» Hardware-accelerated simulation is still too costly

» Desire Cheaper computation cost (cloud)

Human Experts: 3 days

: o= Local x86(i7) +expert :1-day
= gg L Regression is promising, still too costly
=7 _J" Being Cheaper is Key in our World
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Design: Mission Impossible for now

» Front end design automation: possible

» Physical layout: very difficult
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Agenda

» Al Applications: Consumer vs. Semiconductor
+ Problem Scope, Algorithm, Expertise, Data
+ Key FOM Concept & Key FOM

» Al Application Scenarios in Semiconductor
+ Process — Data driven statistical expert system

« Modeling — Desire “Cheaper” computation cost

+ Design — tough mission requires long term efforts

E> » Why Parametric Tests are good Al
applications Faster, Safer and More Powerful

» Case Study

> Conclusions
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» Al Applications: Consumer vs. Semiconductor
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+ Design — tough mission requires long term efforts

» Why Parametric Tests are good Al
applications Faster, Safer and More Powerful
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Case Study — Al-Driven Modeling Station (Narrowed Scopes)
» Data Collection — Data QA — Model Extraction All-in-One
+ Dedicated to Modeling, 5X data collection - Faster

« Measure with “Expectation” to avoid human errors — Safer

0%
. . o0
+ Noise production test — More Powerful -~ o\
: A\
» Modeling Starts when Measurement stars v AM)
W s?‘&'
+ Give multiple “Answers” Q‘oc?ﬁ

<+ Engineers focus on getting the right answer
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Form Eco-system and Become Our Own Customer

» To collect more data, get better training, corner case labeling, etc.
» User expertise and data are crucial to success

» Good experience with our own exercise: 80% service margin

:l“est | Device Modeling PDK

r-—/

Algorithm
Licensing

“Service IP”

WC
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Al-Driven Engineering Service Center
» 700m?, two 12inch Semi-auto probers:r. | |

« 5X throughput enabled by FSpro
«+ DC/AC/RF/Noise @ -60C — 200C

> Al Driven Model extraction flow

+ 10 experienced modeling engineers

» Complete offerings
» 1-Stop model and PDK Solutions

WC
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> Founder & CEO — Albert Li
Co-Founder of Accelicon, Experience at PDF, Cadence

Led the development of MeQLab, NC300, PQLab, MBP, MQA
and other leading products.

o,
o

o,
o

d
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*

Tsinghua and Vanderbilt Graduate, authored and co-authored
over 20 journal and conference papers.

> VP of R&D — Morgan Li

Ex Accelicon Chief Scientist, known expert in machine
learning algorithm and device modeling.

X3

¢

X3

¢

Tsinghua graduate, authored/co-authored over 10 papers.

> Chief Scientist — Dr. Jian Yao

<

- Data mining and deep learning algorithm expert, ex IBM
China research center algorithm scientist.

X3

o

Tsinghua Ph.d, authored and co-authored over 10 papers.

» VP of Business Development — Dr. Riko Radojcic

®
o

Seasoned semiconductor technologist and business executive,
ex Senior Director at Qualcomm, PDF, Cadence/Tality

®
o

Known DFx expert with more than 30 years of experience

» Board - Dr. Yanbing Li

< Senior VP of Vmware, GM of VSAN, expert in cloud computing,
big data and data mining.

<+ Ph.d from Princeton, Tsinghua B.S., ranked No.7 of World’s .,‘C.
most influential 23 Women in Engineering by Business Insider. Platform DA



» PDA Is an Al/Statistical Analysis Application
Company in Semiconductor

» Promising Al Application Potentials in Semi
+ Dally exercise (if you call it Al)

» Traditional Semi companies should embrace Al
to gain competence

« Converge to a contained Scope and Adopt Al
Infrastructure to achieve efficiency

» Al+Semi: Cost down, Productivity up. %€
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