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Test and burn-in socket suppliers play a critical role In
a fast-changing semiconductor test ecosystem

Suppliers of test & burn-in sockets from China, Korea, Taiwan, and South-East
Asia have outgrown the market over the past 10 years

The market environment is changing and presents new challenges

New test solutions and higher performance sockets are required

How should suppliers respond to these changes?
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Test and Burn-in Sockets by Region of Supplier HQ

As a % of Total Revenues

Suppliers from China,
Korea, Taiwan and
South-East Asia grew
their share of the
market from 29% in
2014 to 46% in 2024

Rate of share gain has
slowed since 2021

North America

Extrapolation of
China ' historical trends
indicates the combined
Korea market share of

Taiwany suppliers from this
SEA group of regions will
2014 level off at 50% by 2029
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Test and Burn-in Sockets by Region of Sale *

* Region of sale defined as region where the
Europe key purchasing decisions are made. This may
not be the same as the region where the
Japan purchase order is placed

Shift in regional sales due to:

North America
» Increased localisation of purchasing

decisions
China

Investments in final test facilities in

Korea Europe, Japan, and North America not
keeping up with worldwide investments
Taiwan

The Chips Acts in US, EU, and Japan
SEA

Location of new advanced packaging
2014 facilities for high-performance devices

G5
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Test and Burn-in Sockets

Strong regional correlation between suppliers and buyers

Buyers have a clear
preference to buy local

Europe, Japan, North America China, Korea, Taiwan, SEA as a where possible

as a % of Global Market % of Global Market
In general:

80 70 — European, Japanese

Buyer and North American
70 60 suppliers lead on
performance
60 50

50 Supplier Supplier Chinese, Korean,

40 Taiwanese, & SEA
40 \ suppliers lead on price
Buyer 30 Outlook:

30 — Supplier share to level
20 20 out at 50:50 by 2029

10 Buyer share to stabilise
10 at 70:30 in favour of CH,
0 0 KR, TW, and SEA

2010 2015 2020 2025 2014 2019 2024
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Key Takeaways: Regional Trends

Suppliers from China, Korea, Taiwan and SEA:
— Gained market share over past 10 years from 29% to 46%
— The rate of share gain is slowing and likely to peak at 50% share of global market
— Suppliers from this region expected to grow in-line with overall market growth from 2029 onwards

Sales to China and SEA continue to grow rapidly

Locations of some new final test facilities will be affected by the various
Chips Acts

Strong correlation between suppliers and buyers within regions
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Session Market Presentation 1

Test Sockets:

Point of inflection in 2016
due to longer test times,
larger packages & higher pin
counts, and increased use
of System Level Test

Test Sockets

Burn-in Sockets:

Sales relatively flat due to
increased use of SLT and
wafer level burn-in, and
small changes in overall
burn-in test times

Burn-in Sockets

Downturns are Rare:
Dotcom crash (2001),

0 . . .
2000 2005 2010 2015
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Test and Burn-in Socket Sales as a % of Semiconductor Revenues

0,40 The absolute value of the test

and burn-in socket market is
0,35 growing...

.. but test and burn-in socket
0,30 sales as a % of semiconductor
revenues is declining

0,25
Multiple factors are in play:

0,20
Average selling price of leading-
edge semiconductors is

0,15 increasing

Overall test times are increasing

More test at wafer sort and die
sort

More burn-in at wafer level
0.05 Multiple die in a single package
For leading-edge devices the

cost of sockets as a % of device
0,00 . . . . revenues is very low

2000 2005 201 0
PN
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Test and Burn-in Sockets by Socket Type, USDM

Test Sockets (Production) Test Sockets (Production)

Burn-in Sockets Burn-in Sockets

2024
$1,647M | 54%

Test Sockets (SLT)
Test Sockets (SLT)

Socket revenues for System Level Test (SLT) grew rapidly from 2014 to 2024

Initial ramp of sockets for SLT now complete, and expected to grow in-line
with the overall socket market

« Outlook for 2029 — similar to 2024 profile m
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Overall cost of test equipment and consumables

Key dynamics:

Test Sockets — Test & Burn-in Sockets 12.1%
_ of total test equipment and

9,0% Burn-in Sockets consumables costs in 2024.

1 (o)
Device Interface Boards and falling to 11.1% by 2029

5.3% compound annual growth
rate (CAGR) for sockets from
2024 to 2029

Overall test and consumables

17,9% Probe Cards market growing at a CAGR of
7.2% and reaching a value of
$19.3Bn in 2029

Test Equipment _
Test costs do not scale in the

same way as investments in
wafer fab equipment or
advanced packaging

Data analytics — not included R
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High-end performance packaging: All platforms
Multiple package types and applications require multiple test solutions

2.5D & 3D Packaging

- =

Mold Interposer Embedded Si Bridge Si Interposer 3D Memories

! ! ! ! l l . !

Mold compound Embedded in : Interposer die ) . W2W D2W or W2W
" e Embedded in i Microbumps & W2W Hybrid Hybrid Hybrid

Thin film RDL compound IC substrate TSVs + Microbumps + FC Bumps TSV/HB bonding Bonding Bonding
+

o

DS J' i . IC substrate | l l l l i

TSMC:
Si Bridge EMIB Active Passive + SolC (3D

Sony,
i TSMC,

Omnivision,
TSMC: Samsung, SK YMTC, Samsung,

+ CoWoS-S Hynix & Micron KIOXIA STMicroelectronics
A\ 4

Fabric)
Intel:
+ Foveros
Direct
Samsung:
+ X-Cube

e Co-EMIB
* InFO-LSI

+ CoWos-L Intel: intel
:ASE: Sapphire Foveroes Samsung: CBA DRAM

v J v v [ v l l

FOCoS-Bridge Rapids * H-Cube
SPIL: FOEB * |-Cube ¢
JCET: XDFOI-EB Intel:

Amkor: S-Connect Ponte Vecchio UMC Samsung, SK
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Advanced Packaging — Technology Road Map

by I/O Density and Package Platform Size

Hybrid Bonding: Trend for larger
Bump-less k ith high
Embedded Si packages wi igher
bridge: pbumps pin counts and higher
pin density
Flip-Chip:
pbumps / Cu Pillars

2.5D Si Interposers: Bumps
Glass cores present

Fan-Out (UHD): Bumps new assembly and

test challenges
Flip-Chip: Bumps
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Fan-Out (HD):
Bumps Increased test

Fan-In: Bumps complexity, test
Fan-Out (Core): Bumps timeS, and thermal
Embedded Die: Bumps IC Substrate: BGA Balls management issues
driving a change in
15x15 30x30 40x40 >100x100 test solutions
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Advanced Packages

Fan Out

WLCSP

2.5D/3D
FCBGA~
FCCSP

SiP 24 29

Embeded Die

0 1
2024 2029
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— Billions of Shipments

Advanced packages
accounted for only 15% of
semiconductor unit
shipments in 2024

Sockets for testing
advanced packages
estimated to be in the
range of 40% to 50% of
total socket revenues

Majority of socket revenue
growth in the next 5 years
will be driven by high-
performance devices

What next for Asian suppliers of test and burn-in sockets? el

SN 0t

13

October 31, 2024



TeStCOI‘IX China 2024 Session Market Presentation 1
Key Takeaways: Market and Technology Trends

Test & burn-in socket market on track to grow at a CAGR of 5.3% over next 5 years

Market will exceed $2Bn by 2026

Sockets for testing devices in advanced packages account for 40% to 50% of
revenues in 2024, growing to 60% to 70% by 2029

New advanced packaging technologies require new test solutions
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Final Thoughts

This is a dynamic and vibrant market

Developments in Al and Advanced Packaging will significantly change the test
solution landscape

Suppliers of test & burn-in sockets need to respond quickly to these changes

Success requires closer collaboration throughout the whole supply chain
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The presentations in this publication comprise the pre-workshop Proceedings of the
TestConX China workshop. They reflect the authors’ opinions and are reproduced here as
they are planned to be presented at TestConX China. Updates from this version of the
papers may occur in the version that is actually presented at TestConX China. The

inclusion of the papers in this publication does not constitute an endorsement by TestConX
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: 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.
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