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2021 was a great year for burn-in and test socket suppliers

19% Growth

Revenues of $1.7Bn

So how was it for you!?

. | e St CO nX The Current Status of the Burn-in and Test Socket Market

TestConX Workshop www.testconx.org May 1-4, 2022




Session 4 Presentation 1

TeStCO I'IX 2022 Market Report & Advanced Technologies

2021 was a great year for burn-in and test socket suppliers...
...but how good depended on region of company HQ

Share of Market by Supplier HQ
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Why the Big Differences?

* Supply Chain Challenges
* Customers and Applications

* Technology Restrictions by US on China
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Supply Chain Challenges

Materials Shortages and Increased Lead Times
— Engineering Plastics

— Metals and Alloys

* Capacity Limitations
— Suppliers with excess capacity at the beginning of 2020 or capacity expansion
underway did well

— Those without expansion plans had to wait at the back of the line

e COVID-19 Lockdowns

* Foreign socket suppliers with manufacturing in China
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Customers and Applications

Automotive — impacted by fab shutdowns
Memory — strong QI to Q3
Advanced Logic — fewer new product introductions

System Level Test — grew 21%
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Technology Restrictions by US on China

Negative impact on US suppliers
Tough for foreign suppliers with manufacturing in China
Flow of investment from China to South East Asia

Shift from Huawei to Taiwanese chipmakers

. | e St CO nX The Current Status of the Burn-in and Test Socket Market

TestConX Workshop www.testconx.org May 1-4, 2022




TestConX 2022

Mobile Semiconductor

& Consumer Industry
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Industry Overview

Automotive
& Mobility.

$2’7OOB T

180M units
ASP $15M

$/1,850B
W Light vehicles

81M units
Automotive ASP $22,700
Electronic
Industry
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Semi industry was
driven by strong
demand across all end
markets reaching a total

value of $550B in 202 |

* 2022
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Focus on Automotive — Semi Shortage
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Focus on Automotive — Semi Shortage

Semiconductor content and technology nodes in the automotive industry

Advanced node impacted
by limited capacity at
TSMC and other fabs
(for smartphones, HPC...)

Main automotive nodes impacted by the
shortage.
These nodes are also used in other functions in
phones, high-end audio, loT, etc.

Mature
technology
nodes are
impacted by
the chip
shortage.These
components
are used in
multiple
automotive
applications. |
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130nm 110nm 90nm 65nm 40nm 28nm l4nm 10nm 7nm S5nm 3nm

u zl == ADAS /Autonomy =2
== L (VP FPGA..)) =
Image sensors o
Most OEMs are still using EyeQ3 and EyeQ4
manufactured in 40nm and 28nm

Memory for

Microcontrollers for powertrain, chassis and safety,
infotainment, ADAS

infotainment, body, ADAS, and autonomy

Display drivers for infotainment N\ SoCs for
infotainment, vehicle

Analog components for power management, RF networking

radar, motor drivers...

Power discretes for xEV,
chassis, powertrain
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Focus on Automotive — The Snowball Effect

Many companies are shifting from multisourcing
of ICs to single sourcing from TSMC.

Sanctions are causing some companies to begin

Companies reduce workforce.

OEMs reduce IC orders. ,- After Q2 2022

Rise of consumer electronics demand. W) Stay-at-home Back to normal

Q1-2020 MCU suppliers
meet on-going
demand plus extra
volume to recover

Fear of public transportation leads to a rapid Taiwan averages four major rain- missed production.

increase in demand for new cars. producing weather systems annually

- but had none in 2020 and have had - . :
Public incentives to buy electric cars and/or their first in 2021 Stimulated investment in
second-hand cars/penalties for polluting cars. & more diverse fab
production.

Chip manufacturers reallocate capacity to fill
consumer demand and increase the price of
automotive chips by 30 - 40%.

Disasters such as severe winter in the U.S,, fire
at Renesas factory, and drought in Taiwan. . Sanctions, stockpiling, and single

i sourcing may continue.
Introduction of new products from Apple, ‘ & ey

Microsoft, Nvidia, AMD, Intel. Q2/Q3 2021

Peak of the crisis
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2021 Socket Revenues by End Market

2021 Socket Market Size — $1.7B
f:;:fttry Revenue growth in 2021 would have been
$1.7B greater if the supply chain were able to
Mobile & ki respond faster.
Consumer, 43%
Mobile and Consumer - 43%, $725M

Automotive &

fclellling 2k Auto and Mobility - 34%, $587M

(/‘ Other (industrial, medical, defense, and
telecom infrastructure) - 23%, $393M

Photos of sockets from Yamaichi

.Te St CO nX The Current Status of the Burn-in and Test Socket Market 12 2@ 22

TestConX Workshop www.testconx.org May 1-4, 2022




Session 4 Presentation 1

TeStCO I'IX 2022 Market Report & Advanced Technologies

2021 Test Socket Market and Key Players

2019 — 2021 Test socket revenues, $M
1,224

Yokowo
I Advantest

2019 2020 2021

Annual growth rate 2021: +19%
Market drivers: Memory and Power Management

Most suppliers feel positive up to Q4 2023
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2021 Burn-in Socket Market and Key Players

2019 — 2021 Burn-in socket revenues, $M

487
397 413
Yamaichi
I Plastronics

2019 2020 2021

Highest annual growth rate (+18%) since 2010
Driven by DRAM and general non-memory applications .
Yamaichi

Concerns about inventory held by big customers
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Market Drivers
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Market Trend 2022 - 2027

A record year for the socket industry
in 2021, with 19% of growth rate and

$1.7B of revenues.
GroW
10 2077

2,046 900
1,889 '

10%
1,179 | 1,178
989

-2%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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Inflation in the

OECD area keeps
rising (7.2% in Jan

2022, the highest
since 1991). It is
putting upward
pressure on prices.
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Geopolitical Forces

Re-evaluation of the
cost vs. risk equation

Localisation l

- protect local technology sovereignty
- develop local supply chains, establish own ecosystem

" 4

US, EU, and Japan
- Attract Intel, Samsung and TSMC
- Re-shore .
- Limit China’s access to technology - InvesF IS eracda Swift reaction from China
manufacturing - Significant investment in R&D

- Ma|nFa|n lead in - Bring in overseas talents
manufacturing technology
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Regional trend : Consumption 2022 & 2027

2021 m 2027

e China and most of
other Asia will continue
to increase market
share in package & test

due to relatively low

barriers compared to

front-end IC

manufacturing.

US, EU and Japan will
N pay more attention to

re-shore wafer fab
China European Japan South Singapore Taiwan  Rest of manufactu I"Ing
Union Korea World
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Final Thoughts

Supply chains (burn-in and test sockets) subject to disruptions for a few more
quarters

— Current upturn expected to last until Q3-Q4 2023

— Peak quarterly burn-in and test socket shipments expected in Q3 2023

Keep track of customer inventories
Think big

Act smart — stay informed and up to date
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COPYRIGHT NOTICE

The presentation(s) / poster(s) in this publication comprise the Proceedings of the
TestConX 2022 workshop. The content reflects the opinion of the authors and their
respective companies. They are reproduced here as they were presented at the TestConX
2022 workshop. This version of the presentation or poster may differ from the version that
was distributed at or prior to the TestConX 2022 workshop.

The inclusion of the presentations/posters in this publication does not constitute an
endorsement by TestConX or the workshop’s sponsors. There is NO copyright protection
claimed on the presentation/poster content by TestConX. 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.

“TestConX”, the TestConX logo, and the TestConX China logo are trademarks of
TestConX. All rights reserved.
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