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Why AI for EDA and test?
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AI is exciting and changing everyday life

AI isn’t a replacement for engineering innovation

Electronics Design Automation (EDA) automates processes as 

they get more complicated

• Users can work at a higher level of automation/abstraction

• A significant amount of work is rules checking to verify 

results

DFT workflows

• DFT architecture and ATPG – affects design and test 

engineering

• Scan diagnosis and yield learning – takes the production fail 

results to improve yield



AI spans modeling technologies to deliver productivity
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Generative AI

Identification of key design 

insights not practical with 

manual methods

Domain specific predictive 

models to reduce computational 

requirements and accelerate 

root-cause debug

Accelerate design creation, 

system optimization, and 

model abstraction
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Applying AI to optimize DFT
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Core designs optimized with other cores to balance chip IO bandwidth allocation

Lots of variables to balance

patterns

patterns

Optimize with AI

patterns

…

Adjust core designs

Complete design

production

Traditional architecture:

• Not flexible or resilient (core ECOs)

• Static and can’t change

• Stuck if top level design is frozen

• Requires all core DFT and patterns ready

• Late in design flow

Top level design

…

patterns

patterns

patterns

patternspatterns

patterns

m
u
x



New packetized test solution using Analytical AI 
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Tessent SSN is a new approach for production test, is 

a form of Analytical AI or “adaptive intelligence”

• Removes dependency between core test 

IO/patterns and top-level IO

• Provides flexibility via s/w algorithms to test any set 

of cores and patterns 

• s/w automatically performs optimizations

10x productivity improvement

Up to 5x test time improvement

6x test power reduction

SSN removes DFT architecture variables and 

automatically optimizes test solution at any time

patterns

patterns

patterns

patterns

patterns

patterns
patterns

patterns

patterns

…

Complete design w/ SSN
Optimize core

Optimize core

Optimize core

SSN optimizes 

any patterns and 

cores

(at any time)

production

Can optimize for 

different 

patterns/cores based 

on production results

Core DFT & patterns 

complete as soon at core is 

ready (no iterations)



Scan diagnosis provides a digital twin for failure analysis (FA)
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Scan test provides millions of virtual sample sites during production test

Scan diagnosis pinpoints failing test locations very quickly

Scan diagnosis enables quick callouts of 1000s, 10s of thousands or more failure locations for big 

data analysis with ML

Scan

diagnosis

ATPG

Design w/scan

Verilog netlist

Test 

Patterns

STIL

Fail

data

Layout

LEF/DEF

Defect classification

Physical location

Logic location



AI enabled yield improvement based on production scan test failures​
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Tessent YieldInsight has been employing and 

refining unsupervised machine learning for 

over a decade

• Over three million production fail diagnoses 

performed every day

• ML automation finds systematic yield 

limiters

2x improvements in diagnosis 

accuracy and resolution

2.5% improvement in yield above 

entitlement

XXX X



Tessent AI capabilities and industry impact 
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Company Benefit Reference Technology

UMC 11x diagnosis resolution improvement 

w/ RCAD

International Test Conf 

2020 paper
Unsupervised 

ML

Qualcomm 2-4x physical failure analysis 

improvement

ISTFA 2021 paper Unsupervised 

ML

Qualcomm 4x chain diagnosis resolution International Test Conf 

2022

Unsupervised 

ML

Intel 10x productivity improvement for DFT 

architecture

International Test Conf 

2020

SSN adaptive 

intelligence

Amazon 5x production test time improvement International Test Conf 

2022 video

SSN adaptive 

intelligence

https://ieeexplore.ieee.org/document/9325262
https://ieeexplore.ieee.org/document/9325262
https://dl.asminternational.org/istfa/proceedings-abstract/ISTFA2021/84215/388/18305
https://ieeexplore.ieee.org/document/9983907
https://ieeexplore.ieee.org/document/9983907
https://ieeexplore.ieee.org/document/9325233
https://ieeexplore.ieee.org/document/9325233
https://resources.sw.siemens.com/en-US/video-dan-trock-amazon-how-aws-benefited-from-tessent-ssn
https://resources.sw.siemens.com/en-US/video-dan-trock-amazon-how-aws-benefited-from-tessent-ssn


AI

Tools

Human

Verifiable AI closes the loop to deliver trusted results
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The synergy of human insights, 

AI and foundation tools delivers 

Verifiable AI to meet the 

challenges of the next frontier 

for semiconductor development
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Thank you

Questions?
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• Improving Diagnosis Resolution with Population Level Statistical Diagnosis - 
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• Qcomm 4x chain – https://register.gotowebinar.com/register/902956749512083214?source=Website
• Novel Reversible Scan Chain Technology that Improves Chain Diagnosis Resolution by 4X

• Intel – https://ieeexplore.ieee.org/document/9325233
• Streaming Scan Network (SSN): An Efficient Packetized Data Network for Testing of 

Complex SoCs
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• How Amazon Web Services reduced design effort, test time & power using Tessent SSN

https://connect.asminternational.org/httpswwwasminternationalorgconferencesmain/event-description?CalendarEventKey=23263b8e-62f1-43c9-b05e-45c591dc7a84&CommunityKey=660ccc7a-23db-49ab-9050-98de6eef271d&Home=%2Fcommunities%2Fcommunity-home
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Accurate diagnosis

Fast analysis

Applying ML for impactful diagnosis on yield analysis
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Design netlist
More accurate diagnosis

Fewer diagnosis suspects

Accurate PFA candidate 

choice

Noiseless defect pareto

Design test patterns 

(ATPG)

Physical design netlist

ATE cycle log

Diagnosis Driven Yield Analysis
Machine Learning based technology stack



Thank you to our sponsors!





COPYRIGHT NOTICE
This presentation in this publication was presented at the AI for Semiconductors (June 12-13, 2024). The 
content reflects the opinion of the author(s) and their respective companies. The inclusion of 
presentations in this publication does not constitute an endorsement by MEPTEC or the sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of 
the authors and their respective companies and may contain copyrighted material. As such, it is strongly 
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions 
regarding the use of any materials presented should be directed to the author(s) or their companies.

www.meptec.org


	Slide 1: Electronics test and production improvements from algorithmic methods to unsupervised machine learning
	Slide 3: Why AI for EDA and test?
	Slide 4: AI spans modeling technologies to deliver productivity
	Slide 5: Applying AI to optimize DFT
	Slide 6: New packetized test solution using Analytical AI 
	Slide 7: Scan diagnosis provides a digital twin for failure analysis (FA)
	Slide 8: AI enabled yield improvement based on production scan test failures​
	Slide 9: Tessent AI capabilities and industry impact 
	Slide 10: Verifiable AI closes the loop to deliver trusted results
	Slide 11: Thank you  Questions?
	Slide 12: References
	Slide 13
	Slide 14: Applying ML for impactful diagnosis on yield analysis
	adadcopy.pdf
	ads
	copy and ad
	Slide for Ira Feldman June 2024
	Slide Number 1

	copyright.pptx



