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SPEAKER

Vaibhav TRIVEDI, Senior Technology and Market Analyst,Yole Développement

Vaibhav Trivedi is a Senior Technology & Market analyst at Yole Développement (Yole) working with the
Semiconductor & Software division. Based in the US, he is a member of Yole’s advanced packaging team and
contributes to analysis of ever-changing advanced packaging technologies. Vaibhav has |7+ years of field
experience in semiconductor processing and semiconductor supply chain, specifically on memory and thermal
component sourcing and advanced packaging such as SiP and WLP.

Vaibhav has held multiple technical and commercial lead roles at various semiconductor corporations prior to
joining Yole.

Vaibhav holds a Bachelor of Science in Chemical Engineering, and Master of Science of Material Science from
University of Florida in addition to an MBA from Arizona State University.

Contact: vaibhav.trivedi@yole.fr
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PRESENTATION OUTLINE

* Overview of the Semiconductor Market Outlook & Forecast
* Pandemic Impact on Semiconductor Outlook and Advanced Packaging Forecast

* 3D Stacked High End Package Definition & Key Drivers

* Overview of the 3D Package Market/Forecast

* Leading 3D Packaging Form Factors

* Key Markets & Applications for 3D Package

* Ever evolving System in Package supply chain and new emerging models & future trends

Développement

* Yole Offerings in Advanced Packaging and other products P
3D Packaging from Edge to the Datacentera
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Overview of Semiconductor

Market/Forecast and Effects
of the Pandemic
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SEMICONDUCTOR BUSINESS OUTLOOK

After 2 successive high growth years, global semiconductor market growth decline 12% YoY to
reach ~$412B in 2019. The decline is attributed to the cyclicality in product pricing, sluggish
phone demand and global trade unrest. FY 2020 semiconductor market grew amid
Coronavirus Pandemic slightly and FY 2021 expected to be another incremental growth robust
year.

Global Semiconductor Market (in $Bn)
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MOBILE & CONSUMER DEMAND (M UNITY)

Mobile & Consumer System Demand (Mu)

3,000
-
1,500
1,000
500
0
2019 2020 2021 2022 2023 2024 2025 2026
m Laptop PCs 183 218 212 211 203 199 195 198
m Desktop PCs 76 62 75 67 60 52 48 45
m Smartwatches 72 8l 105 122 138 153 167 178
Earbuds 120 l64 270 295 315 330 345 360
Tablets 135 131 163 156 147 145 148 148
® Feature Phones 305 299 407 360 315 270 262 225
B Smart Phones 1,383 1,340 1,370 1,413 1,396 1,416 1,435 1,480
® Smart Phones  ® Feature Phones Tablets Earbuds ™ Smartwatches ™ Desktop PCs ® Laptop PCs

* Smartphone and tablet demand to remain saturated over next five years with 1.3% (2020-2026)
growth while wearables devices grow at ~14% (2020-2026).

\
\YOLE R
‘}Dévsloppemenr System In Package Landscape: 2020 & Beyond
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ADVANCED PACKAGING OVERVIEVV 2014 to 2025
Revenue Split ($B)

AP 29,

/ 43%
2014 2019
( $53.2B) ( $67.5B)
AP, 20.. Others,

9 43,51%
38% Others,
38,57%

AP42,49
)

Others,
33.0, 62%

Advanced packaging market revenue is swiftly catching up with the traditional packaging market.

In 2014, advanced packaging accounted for 38% of total packaging market. However, its market share will increase to
~49% (almost half of market) in 2025 to reach ~$42B

In I'| year period, advanced packaging revenue almost catch that of the traditional packaging
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3D Packaging Definition &
Key Drivers
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SEMICONDUCTOR INDUSTRY

Chronological order of Players pursuing Moore’s Law

Moore’s law has guided
the global semiconductor
industry for past decades
(since 1965), improving
both performance and
cost through node
scaling.

After 2002 (130nm), the
industry has been
consolidating extensively.
Limitations in scaling has
disrupted companies
competing in this
business.

Presently, it is an
oligopoly market, with a
handful of key players
remaining.

N\YOLE

y Développement

Number of Players

25

20

Number of Players with leading-edge manufacturing capabilities

N\YOLE
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Fujitsu

Intel Only 3 players left
Panasonic Panasonic
Renesas Renesas [2020]
Samsung
SMIC
STM g 3 3
TI g 2
Toshiba g Intel
TSMC =
UMC
130nm 65nm 45nm/40nm  32nm/28nm  22nm/20nm  16nm/l4nm 10nm 7nm 5nm/3nm
2002-2003 2004-2006 2006-2008 2008-2012 2010-2012 2012-2014 2014-2016 2017-2019 2020-2022 2023-2025
Technology Node [Moore’s Law*]
Year

* Moore’s law states that the number of transistors in an integrated circuit chips doubles every 2 years
Data referenced from Intel and WikiChip

001363




Device Packaging Conference 2021 - April 12-15, 2021

LEADING-EDGE NODE: STEEP INVESTMENT COST

FE investment cost is increasingly hefty — Seeks Alternative in Advanced Packaging

yIOLE

The cost of building and equipping a
facility with 5 nm production lines is
expected to run at $5.4 billion which
is 5 times more than $1.1 billion
required for a 20 nm_fab production
lines between in 2012-2014. Such
steep investment cost is the main
barrier and key reason why more
semiconductor players are falling out
of the technology scaling race.

Most of the increased cost is related
to the §reater precision in design.As
the nodes get smaller, development
becomes more confounding as
engineers now must deal with
quantum effects, minor structural
variations, and factors like testing,
validation and IP qualification, which
only only further complicate and
delay the development process.

Presently, the industry is seeking
alternative to design & manufacture
latest SoC using SIP and chiplet based
apéaroach bg leveraging different
Advanced Packaging technologies and

a mix of both latest & matured nodes.

This way, cost and time-to-market can
be reduced while at the same time
economically enhance the system
performance.

Investment cost for Leading-edge Fab and R&D

$5.4B

EE|Times [2018]: It would have cost GF $2-4 billion to ramp up the 40-50,000 wafers/month capacity
needed to have a chance of making a return on the node. “The financial investment didn’t make as much
sense as doing something else,” said Tom Caulfield, current CEO of GLOBALFOUNDRIES.

$2.9B

$1.7B
$1.3B
$1.1B
$0.9B
$0.7B
- -
65nm 45nm/40nm 32nm/28nm 22nm/20nm 16nm/14nm 10nm 7nm 5nm/3nm
2006-2008 2008-2012 2010-2012 2012-2014 2014-2016 2017-2019 2019-2021 2023-2025

Source: McKinsey & Company; Yole Développement Analysis
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HIGH-END PERFORMANCE PACKAGING DEFINITION

Yole’s Definition of High-end performance Packaging

NYOLE

‘} Développement

Presently, there is no acknowledged mainstream
definition for High—end performance Packaging
within semiconductor industry.

If distinct advanced packaging technologies, including
Flip-Chip, Embedded die, 2.5D Si interposers, 3D-IC,
Fan-in, Fan-out and Hybrid Bonding, are considered
as High-end performance Packaging, then this will be
over generalizing High—end performance Packaging.

This is because not all advanced packaging
technology is high performing. For example, Flip-
Chip and Fan-Out Packaging can exist both in high-
end and low-end applications.

In order to prevent such confusion, Yole clearly
focuses and defines High-end performance Packaging
based on 10 Density and 1O Pitch.

--- DEFINITION ---

High-end performance Packaging is defined as a
forefront packaging technology, which value-
adds device performance with high 1O Density
(=16/mm?) and fine 1O Pitch (<130um)

--- TERMINOLOGY ---

In this report, “High-end performance
Packaging” will be used interchangeable with
“High-end Packaging” and “HEP” abbreviation

1/O Density* ( 1/0O per mm2)

Log Scale

131072/mm?2
65536/mm2
32768/mm2
16384/mm2
8192/mm2
4096/mm?2
2048/mm2
1024/mm?2
512/mm?2
256/mm?2
128/mm?2
64/mm2
32/mm2
16/mm2
8/mm2
4/mm?2
2/mm2

Fan-Out (HD FO)

Flip Chip: Bump

Fan-Out (Core)
o

ICSi

I/mm2 © L

1024.0pm

512.0um

256.0um

10 Density vs 1O Pitch (Log Scale)

High-End performance Packaging

Flip-Chip: pbumps/Cu Pillars
Embedded Si bridge: pburmps

P € Flip-Chip: ubumps/Cu Pillars
& Flip-Chip: jubumps/Cu Pillars

2.5D §i Interposer

Fan-In L Fan-Out (UHD FO)

Hybrid Bonding Bumpless

Hybrid Bonding: Next-Gen

o0

\YOLE

l} Développement

ubstrate: BGA Balls

IC Substrate: BGA Balls Flip Chip: QFN

128.0um 64.0pm 32.0um 16.0um

10 Pitch (um)
Log Scale

8.0um 4.0pm

*I/O Density refers to total number of IOs per package platform area

Plot is generated based Yole Développement’s and System Plus Consulting’s database, with reference to industry average value and assumptions.
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HIGH-END PERFORMANCE PACKAGING: INTRODUCTION

N\YOLE
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How is high-end performance packaging valuable amongst leading-edge players?

Although Moore’s Law remains alive for
over five decades, it is no longer cost
efficient when it comes to advanced
nodes and lesser manufacturers can
keep up.

Traditionally, the IC industry relied on
traditional chip scaling and innovative
architectures For new devices. In chip
scaling, the idea is to pack more
transistors on a monolithic die or
system-on-a-chip (SoC) at each process
node, enabling faster chips with a lower
cost per transistor. But traditional chip
scaling is becoming more difficult and
expensive at each node.

While scalin%\remains a work-in-
progress in the background, the industry
is now diligently utilizing Advanced
Packaging technologies to put multiple
advanced and/or matured chips in a
single package, also known as
heterogeneous integration -2.5D/3D
Packaging, to extend 3D Interconnect
Density.

Coupled with high-end performance
Backagin , system-level 3D Interconnect

ensity§3 ID) trend is not only
sustained but accelerates into new highs.
Such is the value of High-end
performance Packaging.

3D Interconnect Density (mm-3) Log Scale

1.0E+13

1.0E+12

1.0E+11

1.0E+10

1.0E+09

1.0E+08

1.0E+07

1.0E+06

1.0E+05

1.0E+04

1.0E+03

1.0E+02

1.0E+01

1.0E+00

High-End performance Packaging value in terms of 3D Interconnect Density (3D ID)

3D ID = (No. of lines per mm) * (No. of vertical interconnects per mm?)

[ ]
High-End performance Packaging Value

3D ID with 2.5D/3D Packaging

10.0um
n
0.350pm 0.090um
™ 0,028um 0.007um 0.003um
= =
1970 1975 1978 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Timeline

001366

25.0um

20.0um

15.0um

10.0pm

5.0um

0.0um

Front-End Technology Node (um)




Device Packaging Conference 2021 - April 12-15, 2021

HIGH-END PERFORMANCE PACKAGING MARKET SEGMENTATION
The market is divided into High-end & Mid/Low-End Segments

2.5D & 3D
integration

Data mining
(crypto &
other data)

MEMS &
sensors

Artificial
Intelligence

Super Data centers, Switch /
computers hyper scale Router

High-end segment is defined as the market where an application is less sensitive to
the cost, but requires reduced footprint in addition to high performance & reliability

Mid/Low-end segment is defined by a good
balance between cost sensitivity & performance

001367



Device Packaging Conference 2021 - April 12-15, 2021

Growth Trajectory &
Forecast for 3D High End
Packaging
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3D PACKAGE UNIT FORECAST

Unit Volume (Bu) 2026

2020

7.8 Bu

SiP’s big%(est market is mobile & consumer.This is not surprising, since these markets drove most of the
new packages in which footprint reduction and improved performance were key parameters.

‘ 3
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3D PACKAGE REVENUE FORECAST
Revenue Split ($B) 2026

2020

$6.7B

A

3D Stacked packaging revenue will exceed $6B in 2026, with a CAGR,450.902¢ ©f 15%.

eeeeeeeeeeeee
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Heterogeneous Integration
& Beyond with 3D Packaging
Form Factors
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DIGITAL SOCIETY: NEW TRENDS & MARKET DRIVERS: EVER INCREASING
INTERCONNECTEDNESS

Smart camera
® Audio ®

Camera

4TI
Imaging 3
= Companion robot @
Olfactometry | '
_ Robot home () ®
— :

@ Motion sensing Smart speaker

I o©

Augmented
Euman . .

q Smartwatch @ Smart assistant ()
& =" __
Speaker. Wearables . . . .
Smart TV
Holographic
Smart hearables . interaction .

Smartwatch @ £
SMARTPHONE.

0o =

Smelling
® ¢ SMARTPHONE

2010 2020 >2030
STANDALONE CPU, GPU, APPLICATION ¢ Neurormorohic ,
M,FMORY AND CONNECTIVITY  PROCESSOR * Accelerator . < a
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THE OLD AND THE NEW ADVANCED PACKAGING

< 2019 : Packaging Technologies

IO Counts
A
FC BGA
—
10000 T
2.5D/3D FC
i . CE
HD FO PoP EB BGA PoP
SEp—
0-00 00 STy
FC BGA
VOVVOVUY , _ :
FO SiP potential technologies
FC CSP m covering a wide range of
RERIANEE F| CSP I/Os and Package sizes in
100 S — different end-market
Joov applications, from low-end
to high-end.
2x2 10x10 20x20 50x50 >>50x50

I\Y OLE Only mainstream technologies are considered

Développement

Package Size (mm)

2019 - 2030 : New capabilities needed for multi-die solution

IO Counts
N PoP & 2.5D SiP
10000
FO on Substrate i 4
! HD FO SiPPoP . o Substrate 3D
T sl
N I
Q070" 00 [ o o o o o Y o Yy
FO SiP v
0000000 U FC BGA SiP
PoP PiP
1000 N
Embedded _Dle (ﬁlP) . New emergence of SiP

FC SiP (Double Side) ;?I i'*l 2 l'g g
— -7 O = 6
=

100

g e
WB SiP (Stacked Die) FC sip
|

e e

like packaging
technologies will be
~ needed to address the
needs for heterogeneous
integration for functional
performance and faster
time-to-market.

2x2 10x10 20x20
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3D Packaging: Key Market
Applications
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GPU FOR HPC
Supply chain for AMD GPU Radeon Vega Frontier

TSMC

~

NYOLE

\ Développement

Device Packaging Conference 2021 - April 12-15, 2021

-

Samsung

SIEDY

N

~

HBM2

/

-

N

Interposer

TSMC

~
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@ )

Substrate
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\

TSMC Taiwan =» CoWoS process
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NVIDIA.

<3

NVIDIA

Nvidia relies on TSMC to manufacture the
PIOO GPU. TSMC also provides the
interposer & assembles the module using
their CoWoS process
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EMBEDDED SI BRDIGE: INTEL
EMIB Technology in Intel® Agilex™

Second-generation EMIB

* High-density interconnect at lower cost compared to Si-interposer
* Flexible chip combination and reuse across different nodes

* Disaggregated transceiver tiles and HBM memory

Enables monolithic fabric across full family
Fabric ease of use while delivering multi-die heterogenous compute
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SAMSUNG ADVANCED PACKAGING TECHNOLOGY ROADMAP
Al/HPC/Server Platform resolves around High-End Packaging

Multi-chip Module

23000 mm; RDL Interposer
<) 5320{_1 mm?2

L "Hh Bk " &) Si Interposer

<1600 mm?

Large Size
(High B/W)

. More Integration & High Performance L

J -ivi"-‘"""i'i'

- Fine pitCh ¥ RDL : Redistribution Layer
* (High Performance)

SI'IHISIHII
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SAMSUNG’S X-CUBE

I

'X-Cube’ is the industry-first 3D SRAM-logic working silicon at 7nm

In 2020, Samsung announces the immediate availability of its Silicon-proven 3D |IC Technology, eXtended-Cube (X-Cube),

for High-Performance Applications in Mobile, AR/VR,Wearable and HPC devices.

Typical Package 3D IC Package X-Cube

i %, \ﬁ'{f:“ 3 S
ot n
—pbump’s <
(Unider 30um pitch)|
| i

| .
|

TSV |

The X-Cube is built on 7nm uses TSV technology to stack SRAM on top of a logic die, freeing up space to pack more
memory into a smaller footprint. Enabled by 3D TSV integration, the ultra-thin package design features significantly

shorter signal paths between the dies for maximized data transfer speed and energy efficiency.
memory bandwidth and density can be scaled vertically.
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SUPERCOMPUTERS THROUGH HISTORY, RACE FOR SUPREMACY

Livermore Atomic

Fujitsu's Numerical Tianhe-2A
Research Computer ]Wind Tunnel ! N g | 101PFLOPS
1960 170GFLOPS g 2013
250MFLOPS | =
1976 Nebulae
& 1.27 I PFLOPS
2011
LINKS-1 Computer
Graphics System Hitachi SR2201
1.2GFLOPS 220GFLOPS Summit
T 1982 1996 200PFLOPS
Illiac IV B=e @ 2018
200MFLOPS | i
1970s
CDC 6600
3MFLOPS
1964
o> Intel Paragon Sunway Taihulight
Transition from Germanium > > 14(1(;’;‘20% Adding GPU he mi > I05PFLOPS
to Silicon transistors . Custom ASICs > ing to the mix 2016 .
Towards massively parallel i —
computing Use of general-purpose CPU, Interconnection is key
| | | no more custom chips | | |
| | | | | >
1960 1970 1980 1990 2000 2010 2026
q
N\YOLE )
Y oevaingpament TOP | supercomputers through history
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HIGH-END COMMERCIAL PRODUCTS LAUNCH: STACKING TECHNOLOGY
l\YO LE Google <X
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3D2SDTSV | T , - 1
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ADVANCED PACKAGING TECHNOLOGY — FUTURE o
N\YOLE
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3D Packaging Supply Chain
Landscape
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GLOBAL MAPPING OF HIGH-END PACKAGING SUPPLY CHAIN (HQ)
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HIGH-END PACKAGING — FULL SUPPLY CHAIN

Package
Design

Chips
annapurnalaba q r m (g]cronl LLLLLLLLLLLLLLL 'B,DEN kalogl; AM D AM Du . habaG .
AMDZ “‘:ROADCOMF PSnsuncg tL“ S l ‘Uté ) | ¥ asecrorr | @ BROADCOM Clefe'f’lfas amazon
GLOBALFOUNDRIE IR AN
arm o S, nix My ~5= ] KYOCERA | intel | @;bras CCRISXY AtoS
0 BROADCOM' e % o
BroadPak Qpi . Qualcomm | | e e | | Mmema=—| | FUJITSU p BaitNEE
L Qs gshnko | | GJCET | | FLIEH FUIITSU
i W i Powertech ﬁ% GO gle
‘_ «Tl Technology Inc. NVIDIA. ——— = q»
y/ s @9 EEE e
G=0==g|=e SImE éjg\’?!g Sl{’(ﬁynix ‘Iunlzper B® Microsoft
= L . ; S
= — £ XILINX £ XILINX | NOKIA |
| intel | - ' T ORACLE' Tencent il
Qualcomm o
e Z Fraunhofer
Pty X =
‘W mmec
& XILINX
XPERI

Y

© -
L
<

EY:.,;QMITME! Non-exhaustive List of Players

001384




Device Packaging Conference 2021 - April 12-15, 2021

SYSTEM IN PACKAGE AN IMPERATIVE FOR HETEROGENEOUS INTEGRATION....
Foundry:

TSMC continues its advanced packaging services with proliferation

of InNFO based packages and developing SolC /SoVV packaging

Technologies

IDMs: 1 ‘
Intel plans to use hybrid packaging technology to bridge

the performance gap as it delays 7 nm launch until 2022.

OSATs & EMS Houses: | ‘ EMS

OSATs such as ASE,Amkor, and JCET are producing highest

number of SiP packages for mobile/consumer arena as ASE

continues to solidify its USI/EMS business moving forward.

yiMOLE &
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3D PACKAGING COMES IN MANY FLAVORS.....

T 1 e e e
QO Q00 | R |

~ . . ™~ PCPOPPIIIIIDD
Fan out packaging continues to 4 )
gain momentum and creates a tS"I'HC 2.5D/3D packaging remains a
niche market especially through @ ©micor | niche technology for HBM
InFO, InNFO-OS, InFO-AIP C:'JCE';' solutions providing increased
applications for 5G in addition bandwidth for HPC and GPU

\ to multi-die SiP form factors j - & applications

il Leading \§ J

Packaging
Form Factors

L
<
O
=
l—
-
Q
Z
<
w

= . o Tar o » o
_ _ _ _ ' @ \micor /~  Double sided SiPs with ™\ e
[ SolC (System on Integrated \ intel conformal and compartmental <
chips) is a chiplet based platform mnee shieldings are providing the next 2
for next generation as Moore’s 5G RF packaging solutions with A
law and Si scaling slows down — increased number of
provides pathway to components for

heterogeneous integration with \ Mobile/Consumer form factors /

\__high bandwidth and scalability _/

ool
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Summary & Conclusion
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SUMMARY & CONCLUSION

* 3D Packaging Motivation
* An Imperative for heterogeneous integration
* Supply chain gearing up as TSMC/Intel and others explore stacked die to die interconnected SoC
* Hybrid bonding infrastructure is slowly taking shape to enable the 3D Integration

* Market Forecast
e 3D stacked market expected to grow ~14%
* HBM & CIS to dominate stacked packaging portfollio

*  What to watch out for in next 5 years! Where are we going!?
* Adoption in High-End Server/Datacenter Application

* Slow penetration into mid-end / high end consumer application showing technology evolution and
maturity

yYOLE &0

001388



Device Packaging Conference 2021 - April 12-15, 2021

MONITORS AND TRACKS COMBINATION

From module technical content to market forecast and market shares
Advanced Packaging

Quarterly Market Consumer
Monitor Smartphones,
Packaging Service Smart Homes, Wearables

Combine the expertise of

Market Monitors Teardown Tracks Yole Développement

. nd
by Yole Développement by System Plus Consulting e .
) | System Plus Consulting :
» Market shares evaluation » Design win identification ;
» Market and technology forecasts > Technology assessment Wlth our PrOdUCts’ gEt a deep

understanding on the technology,

DRAM market and trends of the

gNAtN? Marlet semiconductor industry
uarterly Marke

Monitor

Memory Service

Application Processor Automotive
Quarterly Market ADAS, Infotainment,
N\YOLE Monitor Connectivity
yﬂevemppemem Comput’ng Serv’ce
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YOLE GROUP OF COMPANIES RELATED REPORTS

Yole Developpement
Status of the Advanced
Packaging Industry 2019

Fan-Out Packaging ;
Technologies and Market 2020 2020 update cznbazllgble end of July

Contact our
Sales Team
for more
information

for Fan-Out Packaging
2019

(l! ) Equipment and Materials

nYOLE

Y
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YOLE GROUP OF COMPANIES RELATED REPORTS
System Plus Consulting

Mediatek Autus R10 (MT2706) Fan-Out Packaging Processes
ipse
Sales Team
¢ el s g0 PSR agg (o- A Sans s ORI AAIEN
or more o e
information SR e e
i

Fan-Out Packaging Processes Comparison 2020

\YOLE

1
\ Développement
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CONTACT US

* Vaibhav Trivedi — vaibhav.trivedi@yole.fr

Market & Technology Analyst, Advanced Packaging | Yole Développement

* For media services: Camille Veyrier — camille.veyrier@yole.fr

We are open , o ,
for Marketing & Communication Director

discussions

=\ . To stay updated on the latest news and reports of
Jj M IC ro News your semiconductor industries and markets, visit
Turn knowledge into value www.i-micronews.com or download i-Micronews App

from the stores

yDYOLE
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DO YOU WANT TO USE OUR DATA?

Add Yole Group
of Companies’
data within

your

communication
or

presentations!

YOLE

At Yole Développement we are pleased to provide you a glimpse of our knowledge

through a powerful webcast and live market briefing program.

We invite you to share our data with your own network, within your presentations, press

releases, dedicated articles and more.
If you are interested in, feel free to contact us right now!

We will be more than happy to give you updated data and appropriate formats.

Your contact: Sandrine Leroy, Public Relations Director — Email: sandrine.leroy@yole.fr
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7 romTechn _ l*q“

Yole
Developpement

Who are we?

\YOLE

yDéve{oppement
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FIELDS OF EXPERTISE COVERING THE SEMICONDUCTOR INDUSTRY

Photonics & Sensing

(@]

O
O
O
O

Semiconductor, Memory &
Computing

Semiconductor Packaging and Substrates
Semiconductor Manufacturing
Memory

Computing and Software ) \3 ' \\, \\

o
e
o
o
({\ Wy

i<

)
)

ir-
zm

yeaen

Photonics

Lighting

Imaging

Sensing & Actuating
Display

\YOLE

\}Dévelappemenr
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o RF Devices & Technologies ° ‘

o Compound Semiconductors & Emerging *
Materials 4 R

o Power Electronics ’ .

o Batteries & Energy Management

About Yole Développement | www.yole.fr | ©2020
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A

A COMPLETE SET OF PRODUCTS & SERVICES TO ANSWER YOUR NEEDS

YEARLY
REPORTS

Insight
Yearly reports
Market, technology and strategy
analysis
Supply chain changes analysis
Reverse costing and reverse
engineering

Format
> PDEF files with analyses
> Excel files with graphics and data

Topics

> Photonics, Imaging & Sensing
Lighting & Displays
Power Electronics & Battery
Compound Semiconductors
Semiconductor Manufacturing and
Packaging
Computing & Memory

1 15+ reports per year

\YOLE

Développement

QUARTERLY
MONITORS

WEEKLY CUSTOM
TRACKS SERVICE

Insight

> Specific and dedicated projects

> Strategic, financial, technical, supply
chain, market and other
semiconductor-related fields
Reverse costing and reverse
engineering

Format
> PDF files with analyses
> Excel files with graphics and data

Topics
Photonics, Imaging & Sensing
Lighting & Displays
Power Electronics & Battery
Compound Semiconductors
Semiconductor Manufacturing and
Packaging
Computing & Memory

190 custom projects
per year

AbofyYieln DéPatdpgerhendgcapew. FOROME| 2626 42
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PART OF YOLE GROUP OF COMPANIES

Structure, process and cost
analysis

Market, technology, and
strategy consulting

M&A

and evaluation of companies
\YOLE

Développement

Cost simulation tools

NYOLE
\}ae veloppement System In Package Landscape: 2020 & Beyond 43
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CONTACTS

Steve Laferriere - steve.laferriere@yole.fr
+ 1 310 600 8267

Chris Youman - chris.youman@yole.fr
+1 919 607 9839
Europe and RoW
Lizzie Levenez - lizzie.levenez
+49 15 123 544 182
Benelux, UK & Spain

Marine Wybranietz - marine.wybranietz@yole.fr
+49 6996 21 76 78

ole.fr

FINANCIAL SERVICES

> Jean-Christophe Eloy - eloy@yole.fr
+334728301 80

> lvan Donaldson - ivan.donaldson@yole.fr
+| 208 850 3914

yOLOLE
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REPORTS, MONITORS & TRACKS

Takashi Onozawa - takashi.onozawa@yole.fr
+81 80 4371 4887

Mavis Wang - mavis.wang@yole.fr
+886 979 336 809 +86 136 6156 6824

Peter Ok - peter.ok@yole.fr

+82 10 4089 0233

CUSTOM PROJECT SERVICES

> Jérome Azémar, Yole Développement -

jerome.azemar@yole.fr - +33 6 27 68 69 33

> Julie Coulon, System Plus Consulting -

jcoulon@systemplus.fr - +33 2 72 17 89 85

Follow us on

001398

>

>

Miho Ohtake - miho.ohtake@yole.fr
+81 34 4059 204

Itsuyo Oshiba - itsuyo.oshiba@yole.fr
+81 80 3577 3042

Toru Hosaka — toru.hosaka@yole.fr
+81 90 1775 3866

GENERAL

Camille Veyrier, Marketing & Communication
camille.veyrier@yole.fr - +33 472 83 01 Ol
> Sandrine Leroy, Public Relations
sandrine.leroy@yole.fr - +33 4 72 83 01 89
General inquiries: info@yole.fr - +33 472 83 01 80

About Yole Développement | www.yole.fr | ©2020
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