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Our Mission:

NI equips engl e PG, -
and enterprises th oy . E

productivity,
innovation,
and discovery.



ni.com

NI SOFTWARE-CONNECTED SOLUTIONS

ENABLING INNOVATION AND PRODUCTIVITY ACROSS THE PRODUCT DEVELOPMENT CYCLE
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: Deployment and

Production Maintenance

Research Design and Validation

ENGINEERING EXPERTISE NI Partner Network

Software Hardware  Education Consulting + Integration Solutions  Integration Distribution/Resell

NI Services
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Chiplet Quality Challenges

3nm sweet spot for Chiplets

Highly customized chips /
Heterogenous integration

Complex chiplet-system
susceptible to use-conditions

End-to-end collaboration on
design/manufacturing/test and use

ni.com

Unprecedented sensitivity to
process variability

Performance and interoperability
variances — compound yield

In-field testing, repair and tuning

Open business model to enable
feedback loop via test
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Going Broader and Connecting the Value Chain

Design & Eng. | Manufacturing | Customer

Design Chip(let) Board Module Product In Field

Design spec * Machine « Process * Metrology ° Test

Returns

» Rework « Genealogy « Performance * Reliability - Usage *« Warranty

e

<

vVVYVYY

<

Visibility « 24x7 Analytics « Alerts « Automated Action



The level of data sharing across the

value chain impacts the ability to
solve key industry challenges

The need to improve quality FAST
Consistent Performance
Warranty Costs




Data Sharing Enables Largely Self-Controlled Factories

What is data used for?

S

application domains that clearly

ADVANCED
ANALYTICS demonstrate the value proposition
Advanced 720/0
of managers surveyed say they are
e S f:on51der1ng datg sharing to
ANALYTICS 1Improve operations

$100B+

in value can be unlocked through
manufacturing-process
optimization alone

———————— Py == | el

[l o [S: [Eelie ! [ES)

________ | S —

INSIDE THE FACTORY COMPANY-WIDE CROSS-COMPANY

Where is data shared?

Sources: World Economic Forum; BCG.
Note: Based on a global BCG survey of 996 manufacturing managers.
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Voices Across the Industry

... only synergy enables new potentials

Innovating together... 314 Party Data aWS

Analytics Secure
= Chamber v‘-’
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EDA Vendor IP Provider
Secure Chamber Secure Chamber

Supplier

Equipment

Zero Defects

“Each failure in the supply chain after the Semiconductors supplier’s
gates has to be ranked as reliability related failure “
i

“...only synergy enables new
potentials”

o)

= Curated data Semiconductor Yield losses
i = Chain-of-custody manufacturer -
= Access controls > .
: Changes
Fabless SECL.IFE
Semiconductor Company StAuditable \aw’s’ ; o S S

© 200 Aruicn ek Servicen, b o 5 Ll A s e

Supply Chain increases in entropy % IHS Markit
Space for new players through partnership !

[RjEvoiving automotive supply chain?

Moving from pyramid to hub-and-

Past Future J—




ni.com

ne
Europe 1s Leading the Charge. ..

:: What is Gaia-X v Who we are v News v Use cases Publications Members Contact Q How to join

What is Gaia-X?

Gaia-X represents the next generation of data

Catena-X

infrastructure: an open, transparent and ‘
secure digital ecosystem, where data and ‘
services can be made available, collated and < ’
shared in an environment of trust.

Catena-X Automotive Network

‘l:’z\::( fpcsfaids The gateway to a
' Digital Economy

The architecture of Gaia-X is based on the

principle of decentralisation. Gaia-X is the

result of a multitude of individual platforms W h 0
that all follow a common standard - the Gaia-

X standard. Together, we are developing a Réprasent:

data infrastructure based on the values of 1
globe are v

openness, transparency, and trust. So, what it

that they k

where it is
providers together. !

emerges is not a cloud, but a networked
system that links many cloud services




|1| ni.com

Packaging

Wafer Test Final Test System In-Field
Test Test
10s of suppliers 10s die types 10s-100s 100s OEMs
100s of dies System vendors Different config.

How do we enable Chiplet test-data-driven insights across supply-chain?
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Example 1: Connected Value Chain Analytics Hub for Chiplets

Box plot shows the statistical distribution of a single package test result split by bin
Cumulative reconstructed wafer maps of chiplets show:

- A wafer from one component with a clear pattern (looks mfg. related)

- A wafer from a second component with a random distribution

#=d_np distribution by Result / Error Code June 10->18 testing Pl _ny Wl I (left) and 2 (right) Reconstructed wafers
| o mm——— T ————————————————r
" FinalTest + ¥ smememm = § Testing » Y 6/17/2017, 6/14/201... - | Y, T2 |- ol '0‘62
Statistical Widget - Floatvalue by Statistical Widget - Error Code and Result Msms.Y g 0.609
O Q ¥ ParametricTestName =Pl Bl g::; 0.745
Box Plot: ParametricTestName = Floatvalmms: ms i wm x: = 0576 gz;g
g — 0.565 :
- B & 0.646
] " — 0.613
20 * g 3?33 — 0.58
| . 0.547
1 e 05215 T 0.514
1% 4 051 - e 0.481
92+ 139 W o 4 0.448
14 - ;‘:’: : A 3 :V ' i
5 el 401+ SR ; gl
g 1224 494 - ¥,
) 128 684 + %
8 10 1344 67 .",,"'5
— 1404 764 s
e Mems X ] . : : |
: EEEEE IR TR TS il e SRR :
6 * 103 = : ) ; ’ |
* ] 1124 : -
4 1214 : 1 é 1] ) 5 i
* 1304 e
: " - DARL SSIR S S e
* R e W
T i o 2 -+ B - - < 4 , P B
n - o s n = = ] =am = uy - [t [ =] [ S | ‘:g: or 4
Pass Fail 184 k -J
1934 TR LSS IC X
Sorted by: Result (DESC), Error Code (ASC) "5 35 47 81 75 89 103117 191 145 159 173 187 201




ni.com

n\
Example 2: Improving Quality and Yield for Suppliers and Customers

w ™|  Find highesf,
o M i correlating tests | /_7
Customer : : i cnci | 7 m
No information I AN o — om
shared with IC Supplier = | N | N | :
- N || MlAo | \\.._4 :
Package test ! b
“Blind” outlier detection Outlier detection ti %);Jtliecr dei’:[ecltilc_)p vytith
on 100 tests only on 10 tests 9 erthoqor? t'm' = el
925 ! ! : o« (highest correlating tests ) aa . e es S.
Chiplet — =" o Y 6o,
Supplier & Y o 280 ] e
;‘%E’ ) i ¥ & io 1 oS58 _-- --_ 0385
GO - .-.ulh-'---ru— -z-'o-"--il-.-- -. .DD GGDDI- u.---:.éol 2[2;0--"-‘“-?50 uoorj_
Supplier yield loss: 0.7% 0.4%
Customer yield loss: 1.0% 1.0%

Customer quality: 10 DPPM 10 DPPM
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Concerns with Sharing Data

IP Protection/Commercial Technical Expertise

« Exposing IP to  Data flow / management « Complex correlations
potential competitors - Security and analytics

- Data can be leveraged - Integration * Cross-domain expertise

against the other party . Complex many-to-many is required

customer is clear, but what

about the supplier? * Lack of traceability

« Liability / legal / compliance » Costof doing it yourself

| sovereignty risks
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Trusted Quality Assurance Hub

Tier2/Semi

Tier2/Semi A

2

Tier2/Semi B

3

21

Tier2/Semi C
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How the Hub Addr

IP Protection/Commercial

 Data owner has full control over
exposed data

* Only data relevant to resolving
identified issues is exposed, and
only to the Hub

« Data can be obfuscated while
enabling analytics

« Only agreed-upon Insights are
generated and shared

* All data movementis tracked on a
distributed block-chain ledger

Technical

* The hub is responsible for the
bulk of the implementation
and applications

* Only one connection to maintain, no
matter how many partners

« Consistent solutions for data security

* The hub has more options to
maintain traceability

RN LLDS
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Expertise

The hub provides the
analytics expertise

Each party leverages its
own expertise when
evaluating the issues
identified by the hub

ni.com
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Practical to Deploy — Leverages Existing Infrastructure

.
~
Presence in

All Top 10 §°
Foundries & OSATs OEMs

(comprise ~90% by market share)

Foundries
OSATs
Mfg.

Note: Size represents proportion of installations

ni.com
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Summary

Chiplets are just one example of an application where data sharing is inevitable

The technical infrastructure and business relationships required are complex

Test is the gatekeeper and thus the key ingredient

The solution HAS to support many-to-many relationships between suppliers and
customers

A lot of infrastructure already exists and can be re-used

We’re looking for design partners to join us on this journey
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Amkor’s Differentiators mior,

Technology | Service
Advanced Packaging Leadership QualityFIRST Culture Design & Test Through Drop Ship
Engineering Services Execution Manufacturing Footprint
Broad Portfolio Automation Local Sales & Support

© 2021 Amkor Technology, Inc



Global Companies Rate Advantest THE BEST ATE Company 2021

Advantest receives highest ratings from customers in
annual VLSIresearch Customer Satisfaction Survey
for 2 consecutive years.

> SUpp 19,

customer Satisfactiopn

Global customers name Advantest THE BEST “Year-after-year the company has delivered on its promise
of technological excellence and it remains clear that Advantest

supplier of test equipment in 2020 and 2021, . , .
. ) ) ] ) ] keeps their customers’ successes central to their strategy.
with highest ratings in categories of: Congratulations on celebrating 33 years of recognition
for outstanding customer satisfaction.”
Technical Leadership — Partnership — Trust — Risto Puhakka, President VLSlresearch

— Recommended Supplier — Field Service
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Silicon to Software
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COPYRIGHT NOTICE

This presentation in this publication was presented at the Road to Chiplets: Data & Test
(November 9-11, 2021). 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
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THE NEXT GENERATION





