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OUTLINE

From consumers to high-performance applications

Introduction
¢ Consumers applications
" |maging
¢ High performance applications

= Commercial products
» Artificial intelligence: Focus on deep learning

Conclusions and what is coming next ?
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WHERE 3D INTERCONNECTIONS GROWTH IS COMING FROM ?

3D

interconnecti- 3D TSV
ons enables main
present and
future
performance
applications

applications
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TSV IMPLEMENTATION ROADMAP

TSV has been
adopted in the

MEMS/Sensor
application since
2007!
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OEarIy adoption Via last
CIS
MEMS
RF filter

Demonstration of via-
middle: DRAM
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& Production of via middle
-DRAM stacks

- Logic + memory
integration

Volume production (Via last) HVM of 2.5D (Si

interposer)
- CIS, MEMS/sensor, RF filters LVM of HBLEDs
Development / sampling via
middle
- DRAM stacks

-Logic + Memory
LVM of 2.5D (Si interposer)
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TSV IC DEVICE

TSV enables
heterogeneous

integration at
both high & low
ends

N\YOLE
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TSV TOTAL MARKET FORECASTS 2016-2022
Breakdown by wafer start

FORECASTS 3D TSV and 2.5D - 2016-2022 by 2" wafer start

6 000
* Forecasts include hybrid stack Stacked memory
- 3D SoC
5000 » am Interposer
2 ' - Silicon photonics
Wafer start i f
per year (127 S 4000
eq) will amost £
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reach 5 s m High-end applications
million in ;3000 | cat
5 Middle-end applications
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; Low-end applications
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MARKET AND APPLICATIONS FOR HETEROGENEOUS INTEGRATION

. A\ it
A

Imaging

Lighting

Développement
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CU-CU DIRECT BONDING

Novel permanent bonding technology

* Permanent bonding using copper to copper connection through bonding is
now in production and offers higher density interconnect silicon with

pixels

* |t consists in bonding two wafers and making TSV with copper pads on

each of them and stack them through a low temperature process
Pixel Array
* This technology was used to build the CIS of the camera module of the circuit

samsung galaxy S7 smartphone

* |t is not only to be used for imaging devices but also in die partitioning of ST e | cu-cubybrid . e
logic Area 3 Bonding Sondinghras— pamaens
Hybrid
bonding
Cu-Cu
Cu  Dielectric Logie
circuit

Cu material

Hybrid bonding -

Cu-Cu Hybrid Bonding Cross-Section — SEM View
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TRIPLE STACK TECHNOLOGY

Triple stack

with DRAM
layer

N\YOLE

Développement

Sony has gone another step further
in inserting a DRAM memory layer
between the imaging (CIS) and digital
layers.

DRAM layer was thinned down to
enable low aspect ration TSV
through it

This technology was found in the

camera of the smartphone Xperia
XZ Sony

It allows to take pictures in slow
motion until | 000 frames per
second

Source:Techlnsights

@2017] www.yole.fr | D43D



http://www.yole.fr/
http://www.yole.fr/

PIXEL LEVEL INTERCONNECT
Next evolution for real time image processing

* Sony is working on next gen technology to implement the SONY
interconnection at the pixel level for real time image
processing. Sensor array i
Interconnect Upper to bwer Wafer MBS . !»
A ¥ wermary
| ADC
- [ . l . [ Processor

Pixel level T
interconnecti W ‘.‘.'3' T . -

on will be the e
hext r l

technology
evolution Pixal Level DBI Interconnect

e Xperi (Tessera and Ziptronix) is developing a process to
achieve small area bond pads. |,6um pitch between pads was
demonstrated (picture).

Bond
* Yole expects this new process for CIS interconnection to be Interface 1.6 um
used for commercial products in 2019

XPERI
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INTRODUCTION ON HIGH PERFORMANCE BUSINESS

* To transfer large amount of data at high-speed
* To get access to the data with minimum latency
* To store huge amount of data

=> applications which are less cost-sensitive than other market segments

Imaging

Image Netv:;:rking
recogn ition datacenters

Voice
recognition

Deep

learning

NYOLE
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HIGH PERFORMANCE MARKET AND APPLICATIONS
Where 3D stacked components make the point

3D stacked IC
find their
place in

performance
demanding
applications

* 3D System On Chip consists in logic-on-logic and memory-on-logic stacked 3D IC

DYOLE
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HIGH PERFORMANCE 3D TSV COMMERCIAL PRODUCTS LAUNCH

v
i AMDZIU AMDDl AMDZO
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Yole Développement, May 2017

—O— .

processor

2011 2014 i 2015 i 2016 i 2017 i 12018 2019 2020 |
| : I Networking | | i
i i | solutions 1 i |
| ! | Avaco Stratix 10 ! i
| i i BROAI‘\’ cou FPGA i Kaby Lake-G i

_~ - ®
DDR4 3D 64GB DDR4 3D 128GB Xeon Phy ( mtel) /'j
processor based on \ IﬂtEl Xeon Phy based

rocessor
P on Knight Mill processor

processor |@

intel)“
L’ (intel)"
@2017] www.yolefr | D43D

o
N

2
3=

=

i
2m

ppemen

ot


http://www.yole.fr/
http://www.yole.fr/

ARTICLES ON ARTIFICIAL INTELLIGENCE AND DEEP LEARNING HARDWARE

EETimes

Intel Creates New Unit to House Al Efforts Google’s :
C

SECRET | tom'sHARDWARE

THE AUTHORITY ON TECH
[ e v s srecin mnces o s nomenoey

Intel Launches New Xeon CPU, Announces
Deep Learning Inference Accelerator

The
Economist

PROJEC

PROFESSIONAL .

Outsourcing

T e

tom'sHARDWARE

THE AUTHORITY ON TECH

|

~ Tencent Cloud Taps Nvidia Tesla GPU Accelerators For Al

!

]

P Arfificial Intelligence

L ishere. Butit's nothing
like we expected.

EE‘Times

Cray Sets Deep Learning Milestone

N\YOLE
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Facebook unveils Big Basin, new server geared for deep learning
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ARTIFICIAL INTELLIGENCE SEGMENTATION "

Artificial

Intelligence
8 Artificial Intelligence: any technique that enables

computers to mimic human intelligence

v

Machine Learning

Machine Learning: the subset of Al that includes
— abstruse statistical techniques that enable
machines to improve at tasks with experience

Deep learning or Deep Learning: the subset of machine learning
Deep Neural composed of algorithms that permit software
to train itself to perform tasks, like speech and
image recognition, by exposing multilayered

neural networks to vast amounts of data

v

Networks

Adapted from Fortune

NYOLE
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DEEP LEARNING TREND

Driven by big data availability > Fequ:rzs p:w.zrf":.rl GPU for high throughput & High end memory for
350 millions images uploaded per day arger bandwidt

» 2.5 Petabytes of customer data hourly a v" Image Classification
* 300 hours of video uploaded every minute Ao Int ern v" Speech Recognition
Q| et & v" Language Translation
Oud v" Language Processing
V' Sentiment Analysis
. : v" Recommendation
v’ Pedestrian Detection
v' Lane Tracking AutOhOm
v Rgcognize Traffic Oous v" Cancer Cell
Sign Vehicleg Detection
\ v" Diabetic Grading
n v" Drug Discovery
v" Face Detection
v Video.SurveiIIance Medi al v" Video Captioning
V' Satellite Imagery Nte Ftain v' Video Search
Ment V" Real Time Translation
.\_Y OLE Source: Adaf.)t(ici_la mngli\lvidia ﬂ
Développement @20|7 | WWW.)’O|e.fI’ |
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WHY DEEP LEARNING TAKES PLACE NOW?

Deep
Learning has
gained more

interests for
the last 5
years

t[u[mn
100LS mﬂr 7en MHISS
ui SHARINGE nF m[
ILENGES o mﬂ
= OF ]
1Pl
]
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PATTERN RECOGNITION PROCESS
Enhanced by deep learning algorithm

TRAINING AND

TESTING
DATACENTER

consists in training
several layers of
neurons until they
identify patterns

CLOUD-BASED

TRAINING

EMBEDDED (on-site)
EMBEDDED

NYOLE A
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DEEP LEARNING HARDWARE

Hardware for TRAINING require large bandwidth, 3D-based products offer solutions.

INFERENCE require less bandwidth but low latency. Interposer could come as a solution because of its modularity and
its capacity to integrate more than 4 chips.

Main players offer clear different product lines as solutions for both steps.

3D and 2.5D , _ 3D-based solutions

packages have =
enabled e @a
NVIDIA.

XEON PHI |§
inside

performance
hardware for

deep learning
applications

DLIA FPGA based Tesla P40 and P4

accelerator

accelerator

Tesla P100

- Jetson TKI/TXI
Titan X Drive PX2
N\YOLE sl
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HPC & DEEP LEARNING:VALUE CHAIN IN MOTION

Tenceni Bl

End-products & services

BOSCH

Bai'C%ﬁlE

B® Microsoft

1%

Systems & software sl @

Google

1
E)

Alibaba.com’

Global trade starts here.™

Card/ Processor

<3 amazon

Manufacturing

Mercedes-Benz
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PRODUCTS LAUNCHED IN 2017: GPUVEGA (AMD) AMD:'
HBM?2 inside on VEGA architecture

* In QI 2017, AMD has released its lattest GPU named Vega that comes as next generation of GPU Fiji that was
equipped with HBM |, it is to be used in GPU Radeon family

* In this new version, AMD has selected the 2" generation of High Bandwidth Memory (8GB and 16GB) to be
combined to their GPU chip

* Manufacturing is done by Globalfoundries on a 14nm node.

* lllustration of what the chip could look like

Radeon
graphic card
to use |4nm

node
combined
with HBM?2

memory

GPU-ARCHITECTURE ROADMAP

NEVY
Scalability

w Nexgen Memory
A :

oidris
2.5x perf/watt " «

-~
©
=

S
Y

A L

(5}
o

28nm GPUs
1x perf/iwatt

2012 2015 2016 2017 208" . 2019

Projected roadmap, subject to change

CAPSAICIN »Rﬁn‘épm

GPU Vega 10 Pro, HBM2 on interposer
Radeon family, will be found in Apple iMac

. Pro

\YO
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PRODUCTS LAUNCHED IN 2017: GPUTESLAVI00 (NVIDIA) e
HBM2 inside and VOLTA architecture AVIDIA.

* In Q2 2017, Nvidia has launched it lattest generation of GPU for Tesla family

* The product will fall under two categories, one is for consumers using GDDRé6 for consumer market and 16GB
HBM?2 up to 900GB/s for HPC

* Manufacturing is done by TSMC on a 12 nm FinFET using TSMC proprietary CoWoS package

Volta with Stacked DRAM

3

\YO
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AUGMENTED & VIRTUAL REALITY

Head-set process unit: a « mobile APU » to be upgraded

IS
CPU/APU performance 3D TSV integration needed
AR/VR head
set require /
computing
performance
higher than

smatphone in
keeping good
form factor

Computing complexity requirements

>

N\YOLE
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Conclusions and what is
coming next

N\YOLE
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CONCLUSIONS

* IMAGING
* 3D integration essential for Imaging
* Several technologies available

* Bonding at pixel-level: Next Gen

* HIGH PERFORMANCE COMPUTING
e 3D TSV and 2.5 packaging platforms are gaining interests for high-performance applications
¢ Main market segments: HPC and networking

* Artificial intelligence using deep learning algorythms require consequent number of memory cubes

* High Bandwith Memory (HBM) is becoming a standard
* Increase of production capacity in 2018
* HBM 3rd generation expected 2019 - 2020

3
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DATA SOURCES
Information in this presentation is extracted from the following reports

— - From Technologies
to Market

: f : Silicon Photonics
EqUIPment & for Data’Centers and
Materials for Other Applications2016

—

3 D TSV . N Have we reached the tipping
App|ications point-before massive growth?
2017 report

-~ \ * % %
echnologies\to\Market

I\Y OLE E \ . Chanel fashion runway ot Paris' Grand Poais ~ October 2016

Y

3D TSV and 2.5D

interconnect for
advanced packaging:
2017 business update

P
. = 5 SYSTEM Plus — ; it

i;.;iT“ 3 Electronic Costing & Technology Experts CONSU‘-T'NG Electronic Costing & Technology Experts
RUCONSUL TING]

www.systemplus.fr

[ ousisensiac |
Reverse Costing Analysis

Reverse Costing Analysis

AMD / SK Hynix High-Bandwidth

Samsung 3D TSV Memory Powered Product
Stas}&ed @RAJ\\/J 3D & 2.5D Packaging Analysis & Costing Report

July 2015 — Version 1 - Written by Romain Fraux

1
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CONTACT & SOURCES
Biography & contact

Emilie JOLIVET - jolivet@yole.fr

Emilie Jolivet is a Technology & Market Analyst, in the Advanced Packaging and Semiconductor Manufacturing team, at Yole
Développement the "More than Moore" market research and strategy consulting company. She holds a master’s degree Applied
Physics specialized in Microelectronics from INSA Toulouse.After an internship in failure analysis in Freescale, she took the
position of R&D engineer for 7 years in photovoltaic business and co-authored several scientific articles. Strong for this
experience, she graduated from a master in Business Administration at IAE Lyon and then joined EV Group as a business
development manager in 3D & Advanced Packaging before joining Yole Développement in 2016.
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Yole Développement

From Technologies to Market

N\YOLE

yDéveloppement ;

From Technologies to Market
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FIELDS OF EXPERTISE

Yole Développement’s 30 analysts operate in the following areas

Imaging ‘ MEMS & Sensors

Photonics ‘ RE
Devices &
Techno.
Displays MedTech
N\YOLE
‘} Développement
Solid State
Lighting Manufacturing
(LED, OLED, ...)
e
Semi. ‘ &ing
Power Electronics Advanced

: Substrates
yINYOLE Batteries / Energy Management | ]
} ©2017 | www.yole.fr | About Yole Développement 3
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4 BUSINESS MODELS

o Consulting and Analysis

Market data & research, marketing analysis
Technology analysis

Strategy consulting

Reverse engineering & costing

Patent analysis

o Reports

Market & technology reports

www.yole.fr

* Patent Investigation and patent infringement risk analysis

yMOLE

Teardowns & reverse costing analysis

Cost simulation tool

www.i-Micronews.com/reports

o Financial services

M&A (buying and selling)

Due diligence

Fundraising

Maturation of companies

IP portfolio management & optimization

www.yolefinance.com

www.bmorpho.com

o Media

i-Micronews.com website
@Micronews e-newsletter
Communication & webcast services
Events

www.i-Micronews.com

©2017 | www.yole.fr | About Yole Développement
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A GROUP OF COMPANIES

M&A operations

l\Y 0 I. E Due diligences
yF i nance
www.yolefinance.com

N
AN

N\YOLE
y VSIS 6 BLUMORPHO Innovation and business maker

www.bmorpho.com

- J
Manufacturing costs analysis
Market, technology =§g§= YSTEMPlus Teardown and reverse engineering
and strategy M HCONSULTING Cost simulation tools

www.systemplus.fr

consulting

www.yole.fr IP analysis
(Q) Kn OWM q d e Patent assessment

www.knowmade.fr

Test & Measurement

PISEQ

Research & Innovation
www.piseo.fr

yNYOLE
evelo ement
} . ©2017 | www.yole.fr | About Yole Développement 33
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OUR GLOBAL ACTIVITY

Europe office

" Frankfurt

(DEBLUMORPHO 7 | £ 4

Paris

i; ;;S?STEITI Plus

ICONSULTING]

Nantes “ Yole Korea
PISE(-’ Seoul
Vénissieux - Phoenix
Yole Japan
Q) KnowMade Tokyo
Nice Greater 5
China office
Hsinchu

309

of our business

\YOLE
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} v ©2017 | www.yole.fr | About Yole Développement 34


http://www.yole.fr/
http://www.yole.fr/

RESEARCH PRODUCTS - CONTENT COMPARISON

Breadth of the analysis

Standard Reports

Workshops

Custom
Analysis

Depth of the analysis

Custom analysis scope is defined with
you to meet your information and
budget needs

. 1\YOLE
evelo ement
} * ©2017 | www.yole.fr | About Yole Développement =



http://www.yole.fr/
http://www.yole.fr/

SERVING THE ENTIRE SUPPLY CHAIN

Panasonic cSR Canon @
Integrators and TOYOTA
end-users A [ﬁ,”] &VA ====
MITSUBISHI HUAWE! : ===7%
\
N\ i -
) BOSCH (infineon P nisuncd @ LG

Our analysts

Seels ' .{E)S(TASUMENTS OSRAM e

market \

analysis, \ ===zT - [ pow conawc |

ot ™ DOW CORNING
technology ====  SMIC SUSS, Microfec e UMIC
H LS
evaluation,
and business " t
plan along A, Qmoﬁ’gf; <
the entire tsr F 3 ASE GROUP
supply chain \\ "
V- TRl ZiFraunhofer
Berkeley
STANFORD
TPG
YO
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SERVING MULTIPLE INDUSTRIAL FIELDS

THALES

BIDM?%IEUX Medtronic
- T

SORINC
AT THE HIART OF MEDICAL TECHRNOLOG

([ ]}
msE ST. JUDE MEDICAL

We are
working
accross
multiples
industries to
understand

the impact of
More-than-
Moore
technologies
from device

to system

N\YOLE

Développement

BRS O SAGEM

TMEIC SUNGROW ARB

We drive industry

Scl&neider ¥ YASKAWA

Electric

el

= ADVANCED
cor swecz [l ACEERY

%),  BOMBARDIER
AIRBUS

CSR

QL ooEING ALSTOM

Industrial and
defense

Energy

Transportation
makers

"“ TELEDYNE DALSA
Everywhereyoulook

TOYOTA MITSUBISHI AU OI
..@ © BOSCH
‘@nfinenfal &

FromA to Z...
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REPORTS COLLECTION

o Yole Développement publishes a comprehensive collection of market & technology reports and patent analysis in:

L]

MEMS & Sensors

RF devices & technologies

. | ruTuRe wews "‘3‘.‘5?% N S et —_
* Imaging R T Oy sses
* Medical technologies (MedTech) T :I
b s | 2016 could b the e
. siiet————1 | o S cou
¢ Photonics " e gl |
- o -14“\ '@ﬁ FINISAR
* Advanced packaging o M “EEiaiiE al. o
‘ A 111 o o T | e [ A =
* Manufacturing » 4 @ 3
‘ A : R & Oy P
*  Power electronics bk ot e o
. ot ‘(Nvon-exluume tst) .
* Batteries and Energy management R *——ﬂ—
UV LED package price - Status & roadmap
. e bz Mg i i T ey My T316 ol Tt
* Compound semiconductors ‘ . :
* LED % P ™ I
+ Displays O] ol oo T \
o You are looking for: -
mobile phones, bioMEMS i 3 !
* An analysis of your product market e i
* A review of your competitors evolution
*  An understanding of your manufacturing and production costs g
— www.i-Micronews.com
* An understanding of your industry technology roadmap and related IPs

¢ A clear view on the evolution of the supply chain

The combined team of 50+ experts (PhDs, MBAs, industry veterans...) from Yole Développement, System Plus Consulting and KnowMade, collect information, identify
the trends, the challenges, the emerging markets, the competitive environments and turn it into results to give you a complete picture of your industry landscape.

In the past I8 years, we worked on more than | 500 projects, interacting with technology professional and high level opinion makers from the main players of the
industry.

o Every year, Yole Développement, System Plus Consulting and Knowmade publish +120 reports. Gain full benefit from our Bundle and Annual Subscription offers.

N\YOLE

Développement
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OUR 2017 REPORTS PLANNING (1/2)

MARKET AND TECHNOLOGY REPORTS by Yole Développement I\Y 0 LE
y Développement

o MEMS & SENSORS

- Fingerprint Sensor Applications and Technologies - Consumer Market Focus 2017

- MEMS Microphones, Speakers and Audio Solutions 2017 o MEDTECH

- Status of the MEMS Industry 2017 - Status of the Microfluidics Industry 2017

- MEMS & Sensors for Automotive 2017 - Solid State Medical Imaging 2017

- High End Inertial Sensors for Defense and Industrial Applications 2017 - Sensors for HomeCare 2017

— Sensor Modules for Smart Building 2017 - Sensors for Medical Robotics 2017

- Sensing and Display for AR/VR/MR 2017 (Vol 1) - Organs-on-a Chip 2017

- MEMS Packaging 2017

- Magnetic Sensors Market and Technologies 201 7** o ADVANCED PACKAGING

- Microspectrometers Markets and Applications 20| 7** - Advanced Substrates Overview 2017

- Status of the Advanced Packaging Industry 2017

o RF DEVICES AND TECHNOLOGIES - Fan Out Packaging: Market & Technology Trends 2017

- RF Components and Modules for Cellphones 2017 - 3D Business Update: Market & Technology Trends 2017

- Advanced RF SiP for Cellphones 2017 - Advanced QFN: Market & Technology Trends 2017**

- 5G and Beyond (Vol |): Impact on RF Industry, from Infrastructure to Terminals - Inspection and Metrology for Advanced Packaging Platform 2017+

2017 - Advanced Packaging for Memories 2017
- 5G and Beyond (Vol 2): RF Materials Platform, from Infrastructure to Terminals - Embedded Die Packaging: Technologies and Markets Trends 2017
2017
- RF Technologies for Automotive Applications 2017 o MANUFACTURING

- GaN and Si LDMOS Market and Technology Trends for RF Power 2017

Glass Substrate Manufacturing 2017

Equipment & Materials for Fan Out Technology 2017
Equipment & Materials for 3D T(X)V Technology 2017
Emerging Non Volatile Memories 2017

o IMAGING & OPTOELECTRONICS
- 3D Imaging & Sensing 2017
- Status of the CMOS Image Sensor Industry 2017
- Camera Module for Consumer and Automotive Applications 2017

- Uncooled Infrared Imaging Technology & Market Trends 2017

- Active Imaging and Lidars 2017 (vol I)
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OUR 2017 REPORTS PLANNING (2/2)

o POWER ELECTRONICS

O

- Status of Power Electronics Industry 2017

- Power Mosfets Market and Technology Trends 2017

- IGBT Market and Technology Trends 2017

- Power Packaging Market and Technology Trends 2017

- Power SiC 2017: Materials, Devices, and Applications

- Power GaN 2017: Materials, Devices, and Applications

- Materials Market Opportunities for Cellphone Thermal Management (Battery
Cooling, Fast Charging, Data Processing, Battery Cooling, etc.) 2017

- Gate Driver Market and Technology Trends in Power Electronics 2017

- Power Management ICs Market Quarterly Update 2017

- Power Electronics for Electrical Aircraft, Rail and Buses 2017

- Thermal Management for LED and Power 2017

BATTERY AND ENERGY MANAGEMENT

- Status of Battery Industry for Stationary, Automotive and Consumer Applications
2017

o COMPOUND SEMICONDUCTORS

O

N\YOLE
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- Power SiC 2017: Materials, Devices, and Applications

- Power GaN 2017: Materials, Devices, and Applications

- GaN and Si LDMOS Market and Technology Trends for RF Power 2017

- Bulk GaN Technology Status and Market Expectations (Power, LED, Lasers) 2017

DISPLAYS
- Microdisplays and MicroLEDs 2017
- Display for Augmented Reality, Virtual Reality and Mixed Reality 2017
- QD for Display Applications 2017
- Phosphors & Quantum Dots 2017 - LED Downconverters for Lighting & Displays
- Emerging Display Technologies 2017**

o LED

UV LEDs 2017 - Technology, Manufacturing and Application Trends

Agricultural Lighting 2017 - Technology, Industry and Market Trends
Automotive Lighting 2017 - Technology, Industry and Market Trends

Active Imaging and Lidar 2017 (Vol 2) - IR Lighting**

LED Lighting Module 2017 - Technology, Industry and Market Trends

IR LEDs 2017 - Technology, Manufacturing and Application Trends

Phosphors & Quantum Dots 2017 - LED Downconverters for Lighting & Displays

CSP LED Module 2017
N\YOLE
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PATENT ANALYSIS by Knowmade

3D Monolithic Memory: Patent Landscape Analysis
Microfluidic Diagnostic: Patent Landscape Analysis

GaN Technology: Top-100 IP profiles**

Uncooled Infrared Imaging: Patent Landscape Analysis*™ /%)

MEMS Microphone: Patent Landscape Analysis*™* \Q/‘ KnOWMOde
MEMS Microphone: Knowles' Patent Portfolio Analysis**

MicroLEDs: Patent Landscape Analysis™*

Microbolometer: Patents used in products™**

Micropumps: Patent Landscape Analysis™*

Flexible batteries: Patent Landscape Analysis*™*

TEARDOWN & REVERSE COSTING by System Plus Consulting
More than 60 teardowns and reverse costing analysis and cost simulation tools to be
published in 2017.

SYSTEMPlus
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OUR 2016 PUBLISHED REPORTS LIST (1/2)

MARKET AND TECHNOLOGY REPORTS by Yole Développement

o MEMS & SENSORS

Gas Sensors Technology and Market 2016

Status of the MEMs Industry 2016

Sensors for Cellphones and Tablets 2016

Market and Technology Trends of Inkjet Printheads 2016
Sensors for Biometry and Recognition 2016

Silicon Photonics 2016

o IMAGING & OPTOELECTRONICS

Status of the CMOS Image Sensor Industry 2016

Uncooled Infrared Imaging Technology & Market Trends 2016

Imaging Technologies for Automotive 2016

Sensors for Drones & Robots: Market Opportunities and Technology Evolution 2016

o MEDTECH

BioMEMS 2016
Point of Care Testing 2016: Application of Microfluidic Technologies

o ADVANCED PACKAGING

Embedded Die Packaging: Technology and Market Trends 2017

2.5D & 3D IC TSV Interconnect for Advanced Packaging: Business Update 2016
Fan-Out: Technologies and Market Trends 2016

Fan-In Packaging: Business update 2016

Status and Prospects for the Advanced Packaging Industry in China 2016

o MANUFACTURING

N\YOLE
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Thin Wafer Processing and Dicing Equipment Market 2016
Emerging Non Volatile Memories 2016

o COMPOUND SEMICONDUCTORS

o LED

Power GaN 201 6: Epitaxy and Devices, Applications and Technology Trends
GaN RF Devices Market: Applications, Players, Technology and substrates 2016
Sapphire Applications & Market 2016: from LED to Consumer Electronics
Power SiC 2016: Materials, Devices, Modules, and Applications

UV LED Technology, Manufacturing and Applications Trends 2016
OLED for Lighting 2016 — Technology, Industry and Market Trends
Automotive Lighting: Technology, Industry and Market Trends 2016

Thermal Management Technology and Market Perspectives in Power Electronics and
LEDs 2017

Organic Thin Film Transistor 2016: Flexible Displays and Other Applications
Sapphire Applications & Market 2016: from LED to Consumer Electronics
LED Packaging 2017: Market, Technology and Industry Landscape

o POWERELECTRONICS

Power Electronics for EV/HEV 2016: Market, Innovations and Trends

Status of Power Electronics Industry 2016

Passive Components Technologies and Market Trends for Power Electronics 2016
Power SiC 2016: Materials, Devices, Modules, and Applications

Power GaN 2016: Epitaxy and Devices, Applications, and Technology Trends
Inverter Technologies Trends & Market Expectations 2016

Opportunities for Power Electronics in Renewable Electricity Generation 2016

Thermal Management Technology and Market Perspectives in Power Electronics and
LEDs 2017

GaN RF Devices Market: Applications, Players, Technology and substrates 2016

o BATTERY AND ENERGY MANAGEMENT

Beyond Li-ion Batteries: Present and Future Li-ion Technology Challengers 2016
Stationary Storage and Automotive Li-ion Battery Packs 2016

Opportunities for Power Electronics in Renewable Electricity Generation 2016
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OUR 2016 PUBLISHED REPORTS LIST (2/2)

PATENT ANALYSIS by Knowmade

TEARDOWN & REVERSE COSTING by System Plus Consulting

Microbattery Patent Landscape Analysis
Miniaturized Gas Sensors Patent Landscape Analysis
3D Cell Culture Technologies Patent Landscape

Q) KnowMade

Phosphors and QDs for LED Applications Patent Landscape 2016 report

TSV Stacked Memory Patent Landscape
Fan-Out Wafer Level Packaging Patent Landscape Analysis

A5 SYSTEMPlus
AHHHCONSULTING]

More than 60 teardowns and reverse costing analysis and cost simulation tools to be
published in 2017.

N\YOLE
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MORE INFORMATION

All the published reports from the Yole Group of Companies are available on our website
www.i-Micronews.com.

Ask for our Bundle and Annual Subscription offers: With our bundle offer, you choose the

number of reports you are interested in and select the related offer.You then have up to 12
months to select the required reports from the Yole Développement, System Plus Consulting
and KnowMade offering. Pay once and receive the reports automatically (multi-user format).

Contact your sales team according to your location (see the last slide).
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MICRONEWS MEDIA

o About Micronews Media

To meet the growing demand for market,
technological and  business information,
Micronews Media integrates several tools able
to reach each individual contact within its
network.We will ensure you benefit from this.

LINE

@Micronews e-newsletter
i-Micronews.com
i-Micronewsjp.com
FreeFullPDF.com

Unique, cost-effective ways
to reach global audiences.
Online display advertising
campaigns are great strategies
for improving your
product/brand visibility. They
are also an efficient way to
adapt with the demands of the
times and to evolve an effective
marketing plan and strategy.

Benefit from the i-Micronews.com
traffic generated by the 8,500+
monthly visitors, the | 1,500+
weekly readers of @Micronews
e-newsletter

ONSITE

Events

Brand visibility, networking

opportunities
Today's technology makes it
easy for us to communicate
regularly, quickly, and
inexpensively — but when
understanding each other is
critical, there is no substitute
for meeting in-person. Events
are the best way to exchange
ideas with your customers,
partners, prospects while
increasing your brand/product
visibility.

Seven main events planned for
2017 on different topics to
attract 140 attendees on average

PERSON

Webcasts

Targeted audience
involvement equals clear,
concise perception of your
company’s message.
Webcasts are a smart,
innovative way of
communicating to a wider
targeted audience.Webcasts
create very useful, dynamic
reference material for
attendees and also for
absentees, thanks to the
recording technology.

Gain new leads for your business
from an average of 300
registrants per webcast

Contacts: Camille Veyrier (veyrier@yole.fr) and Clotilde Fabre (fabre@yole.fr), Marketing & Communication Project Managers.
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CONTACT INFORMATION

o CONSULTING AND SPECIFIC ANALYSIS

*  North America: Steve LaFerriere, Director of Northern America Business Development
Email: laferriere@yole.fr — +1 31 06 008 267

* Japan & Rest of Asia: Takashi Onozawa, General Manager, Asia Business Development
Email: onozawa@yole.fr - +81 3 4405 9204

*  Greater China: Mavis Wang, Director of Greater China Business Development

Email: wang@yole.fr - +886 979 336 809

*  RoW: Jean-Christophe Eloy, CEO & President, Yole Développement
Email eloy@yole.fr - +33 472 83 01 80

o REPORT BUSINESS

*  North America: Steve LaFerriere, Director of Northern America Business Development
Email: laferriere@yole.fr — +1 31 06 008 267

* Europe: Lizzie Levenez, EMEA Business Development Manager
Email: levenez@yole.fr - +49 15 123 544 182

*  Rest of Asia: Takashi Onozawa, General Manager, Asia Business Development
Email: onozawa@yole.fr - +81 3 4405 9204

e Japan & Asia: Miho Othake, Account Manager
Email: ohtake@yole.fr - +81 3 4405 9204

*  Greater China: Mavis Wang, Director of Greater China Business Development
Email: wang@yole.fr - +886 979 336 809

o FINANCIAL SERVICES

¢ Jean-Christophe Eloy, CEO & President
Email: eloy@yole.fr - +33 472 83 01 80

o GENERAL

*  Public Relations: leroy@yole.fr - +33 4 72 83 01 89
¢ Email: info@yole.fr - +33 472 83 01 80
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Follow us on
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