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ELES Group - Overview

35+ years of continuous innovation in the semiconductor
Reliability

Listed on the stock market in June 2019 to strengthen the
financial position to support the growth plan
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Strategic acquisitions in 2022 to expand the offer in the
semiconductor market to the testing and strengthen position
in the aerospace and defense market

Focus on services to support the Customers on the Silicon
Lifecycle Management and Electronic Module Lifecycle
Management compliant with the mission critical markets
needs
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ELES Group - Worldwide installed base
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More than 800 Reliability and Test Systems installed worldwide

More than 200 New Design Board and related Test Program supplied each year worldwide
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Reliability Test Vs Technology - Limits

Standard timing for new IC product introduction does not
meet market needs

Increasingly limited tests coverage Vs. technology evolution

Failure to take advantage of long Q&R times
Stress Loop

500 hrs '

Stress

w/ limited monitor

PASS/FAIL results with limited sentence

Critical parameters drifts within the tolerance are not
reflected for the purposes of the result
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Ripe times - Why now?

Case studies confirming the need for an update

ELES - thirty years' experience in semiconductor reliability test

Al advent and data availability

~ Fraunhofer

ENAS

ELES partnership with Fraunhofer to accelerate Al introduction

‘2 ELES ™2 5



WHY ELES RETE can improve ICs Reliability ?

Key elements to move from PASS/FAIL to effective Learn from Fail:

= Design for Reliability Test (DfRT) at IC Design stage for
enhanced fault triggering and detection

= Testing for Reliability (TfR) on a Massive Parallel Tester E
- Test and stress in the same flow Reliability Embedded

- Extend Reliability characterization beyond Standard Mission Test Engineering

profiles Design

Manufacturing

» Automated Data Analysis Tools - supported by Al
technologies - enabling a smart Failure Analysis Flow

Reliability
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RETE Methodology - DfRT insertion step

Design Entry/

Design for Test Functional Chip
(DFT) insertion RTL Verification Partitioning Specification
synthesis of chip
DfRT o) Y (e ¢

insertion

...........

..........

...............

...............

Y | c l.@“ -
Floor Place and GDS Il

planning  Clock tree Route Final
synthesis (CTS) Verification

DfRT Methodology Guide available for IC
Design Teams

Planning of test features “outside” the IC,
on the Fixture or Tester side

Maximize Stress/Test coverage during Q&R
trials on a Massive Parallel Platform
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RETE Methodology - Test for Reliability flow

Burn-In

______ et _Delay Lifie Test Delay e - » g :
o e (Hours,l Saye:,WKs) (few seconds) <:I Traditional Reliability Trial Flow
ATE/FQQ"} BURN-IN SYSTEM AT?@%
N Limited IC monitor (O
O ¢ X ¢
- Test - Stress /in-situ Test / Diagnosis Test -1 RETE TfR Flow
ATE ELES ART Tester ATE _ _
= Flexible Readout Time
@ = Key Reliability Parameters drift
- "= Recovery effects characterization
: i = Time to fail acquisition

| = |ntermittent faults detection
Extended Reliability Data Base
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Statistical Data Analysis - TfR Data Explorer Tool

VBP Over Voltage threshold
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|dentify Outliers and Characterize IC Failures over time
Drift analysis on the main Key Reliability indicators
Heatmaps to quickly identify anomalies and IC weakness

Failure ID-Card to connect Failure Analysis Tools
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Automotive MEMS - Test Case

Use Case: Reliability drift behavior enhancement
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Measunng the output recovery behaviour between two reliability readouts

Quthers behawiour can be dentified wathin biased test

Move from pre-post stress parametric assessment
only on ATE to continuous measurement during HTOL

Characterization of recovery pattern after
preconditioning.

Early detection of outliers during the test
Saving WKs of FA activities
Roadmap: Reliability Prediction supported by Al:

- Enhanced ability to find critical paths
- Reliability vs Extended Mission Profiles
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RETE project - partnership with Fraunhofer ENAS

* Innovative Test Methods empowering TfR

« Test Reliability Center setup for qualification trials on different IC PO ELES
families: i.e. Low and High Power SOC, MEMS, Smart Power
« Development of improved IC reliability assessment tools and methods Z Fraunhotsz

with Al / Machine Learning technigues

Data Collection Data Analytics Model S .tralnlng Mo
and evaluation Prognostics
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RETE project - partnership with Fraunhofer ENAS

Data Collection

Remove invalid
data

Synchronization

Fix mismatches

Co

Collect the data

Data Collection Data Analytics

Data Analytics

Preprocessing

Engineering
relevant
parameters

Informed decisions
on features

Model

Tree-based models,
Kernel methods, Deep
Learning, ...

Hyperparameter
optimization and training

Adjust and adapt existing
models and algorithms

Model selection, training

and evaluation

Prepare the data Train the model

Model generation
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Improve

Evaluate the model

Model

gnostics
il
all

Prediction / Suggestion

Prognostics
Optimized testing

Reduce test
duration

Lower cost

Correlate results
with design phase

EEDED  ceies

Human

Z Fraunhofer

ENAS
™
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Key Takeaways

DfRT Step at IC
Design stage

Starting from first
Silicon Review

From IC Design
to Production

2

Enhanced Fault Enhanced Fault
Triggering Detection & Testability

v Stress & Test in v
N N

the Same Platform

Reliability Test Trials

Design Robustness Evaluation
Qualification Trials with TfR

Final Test and Stress
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DfRT Step for augmented stress and test Coverage
TfR flow for extended reliability data collection

Emphasis on Reliability and Robustness Evaluation
@ pre-qualification stage saving IC redesign steps

Structured Feedback to Design and Production for
reliability improvement towards Zero Defects

Reduced NPI time and cost

Al based Data Analytics Tool with
the support of Fraunhofer Enas
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Thanks for your attention

ELES S.p.A.

Fraz. Pian di Porto / Z.I. Bodoglie 148/1/Z
06059 Todi (PG) / Italy

Tel. +39 075 898000

info@eles.com

@

www.eles.com

42 ELES ¥

14



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14

