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COPYRIGHT NOTICE

The presentation(s)/poster(s) in this publication comprise the Proceedings of the 2018
BiTS Workshop. The content reflects the opinion of the authors and their respective
companies. They are reproduced here as they were presented at the 2018 BiTS
Workshop. This version of the presentation or poster may differ from the version that
was distributed in hardcopy & softcopy form at the 2018 BiTS Workshop. The inclusion
of the presentations/posters in this publication does not constitute an endorsement
by BiTS Workshop or the workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content by BiTS
Workshop. However, each presentation/poster is the work of the authors and their
respective companies: 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.

The BiTS logo and ‘Burn-in & Test Strategies Workshop’ are trademarks of BiTS
Workshop. All rights reserved.
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 Early failures
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Early failures

e Bathtub curve

failure *
rate
Early Life Wear Out
decreasing increasing
failure rate failure rate
‘ constant failure rate ‘
0 ] -
BiTS= time
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Early failures

 Qverstress at oxides '

— Extrinsics follow Weibull-
distribution with 3 < 1

— Qverstress screens out
extrinsics

— Modelled by a conditional
Weibull distribution extrinsic failures

—> for small t: exponential
distribution
- constant FIT-rate 0

intrinsic failures

In(-In(1-F(t)

-~
% after screen stress
/

In(t)
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Early failures

* Weed out early failures
— Defect density reduction
— Optical inspection
— Stress test

— Postprocessing
» Part average testing (univariate, multivariate)
« Statistical bin analysis
* Nearest neighbor yield
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* Bl-concepts
— Productive BI
— Qualification BI
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Productive Burn-In
100 % Burn-In Conditional Burn-In
- Integrated part of the - Burn-In is triggered by
production flow certain criteria
- Overstress during Burn-In - Yield loss at 100 % BI
- BI-Time reduction, but no - Failure limits for certain
Bl-release tests
- If Bl is triggered: flow like
100 % Bl
BiTSS
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Qualification Burn-In

Bl-Study Bl-Monitoring

- Random sample from - Production monitoring
production - Ramdon samples are

- Bl is performed under very taken continuously from
controlled conditions; every production (e.g. from each
failure is investigated lot) and put to Bl

- Inference from random - Bl-monitoring: flow like
sample to remaining Bl-study
production volume
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 Quality dilemma

Content

— Sample size vs. quality level
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Bl-sampling — sample size vs. quality
Quality dilemma

- Quality targets are continuously lowered
- 0.1 %, 1 ppm, << 1 ppm
- 0 defects

- Sampling resolution on attributive data:

p @ 90 % CL

0/10,000 230 ppm
0 /100,000 23 ppm
pnp— . 0/2,300,000 1 ppm
E:waﬂsm“é Burn-In Concepts and Recent Developments 11

Burn-in & Test Strategies Workshop www.bitsworkshop.org March 4-7, 2018




BiTS 2018

Session 7 Presentation 2

Heating Up - Burn-in and Thermal

 Quality dilemma

Content

— Incorporate additional information

e« Summary
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Incorporate additional information

« Countermeasure Model
— After a failure, a countermeasure is introduced.
— The efficiency of the countermeasure is estimated with experts
and guality department.
— This information can be added to the random sample. It results in
a lower p.

« Model equation:
 a = efficiency of countermeasure
*1-CL=aB(0,n,p) +(1- a)-B(1,n,p)
BiTSS

Burn-in&Test Sratogles ~ Burn-In Concepts and Recent Developments
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 Countermeasure Model

— Example:
* a =80 %,
* Prarget = 100 ppm @ 90 % CL - 0/ 23,000 pcs.
« 1/23,000 pcs =169 ppm @ 90 % CL
» Model equation:
» 1-0.9=0.1=0.8-B(0,n,p) + (0.2)-B(1,n,p)
* Numerical solution:
" p: 119 ppm @ 90 % CL
= n: 23,000 + 4,394 = 29,394 pcs.
» Use for calculation: R-package GenBinomApps

O aamm c0
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Incorporate additional information

« Separate Area Scaling

Reference Product Follower Product

— BI-Study: 1/100k = 39 ppm @ 90 % CL

— Follower product:
* Classical area scaling: 78 ppm @ 90 % CL
» Separate area scaling: 65 ppm @ 90 % CL

Burn-in &Test Strategies

Burn-In Concepts and Recent Developments
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Incorporate additional information

Reference
Product 2

« Multiple Reference Products Reference
Product 1

Size A,

Size A,

/

Follower

Product
Size Afollower

— Reference product 1: 10 mm?, 1/ 75 k = 51,9 ppm @ 90 % CL
— Reference product 1: 5mm?, 1/69 k = 56.4 ppm @ 90 % CL
« 2 Follower product: 4 mm?2, 19.4 ppm @ 90 % CL
BiT

rn-in &Test Strategies
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2018
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Incorporate additional information

« Synergy Model

Product = Subset 1+ Subset2

— Subsets were already burnt in other studies
— Example:
* Product with new metal block, 1 failure in Si.
« 1/23,000 pcs =169 ppm @ 90 % CL
» Technologies with same Si: 0/ 69,000 pcs.

» Synergy model:
— > 130 ppm @ 90 % CL
— Burn 23,000 + 8,177 = 31,177 to reach
Prarget = 100 ppm @ 90 % CL.
» Use for calculation : R-package AdvBinomApps
BiTS:
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Summary

* 100% Bl is a method to screen out (nearly) all early
failures.

« Bl sampling can be used to proof a certain early life
failure level.

* In case of sampling plans with acceptance numbers > O:

— Additional information can be added to the random sample.
— This can further reduce the estimated ppm-level.
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