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ABOUT THE AUTHORS
Biographies & contacts
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REPORT OBJECTIVES

1. Provide a scenario for AI within the dynamics of the consumer market, and understand AI’s impact on the
semiconductor industry:
o Hardware for AI - revenue forecast, volume shipments forecast;
o Systems - ASP forecast, revenue forecast, volume shipments forecast;
o Focus on consumer applications with embedded technologies: smartphones, drones, cameras, smart/robot homes;
2. Deliver an in-depth understanding of the ecosystem & players:
o Who are the players? What are the relationships inside this ecosystem? Who will win the “data control” battle?
o Who are the key suppliers to watch, and what technologies do they provide?
3. Offer key technical insight and analysis into future technology trends and challenges:
o Key technology choices
o Technology dynamics
o Emerging technologies and roadmaps
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METHODOLOGIES & DEFINITIONS
Yole’s market forecast model is based on the matching of several sources:

Preexisting
information

Market
Volume (in Munits)
ASP (in $)
Revenue (in $M)

Information
Aggregation
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REPORT SCOPE
What is AI’s impact on the computing hardware for consumer devices?
Speech
recognition

Scene understanding

Cloud computing
Out of the scope

Mobile
Camera

Authentication

Audio

Audio processor
Embedded

Stand alone

Object
detection

Drones
Smart home devices
Personal Assistant

Edge computing

Wearables/Hearables
Vision processor
Embedded

Stand alone

Imaging
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COMPANIES CITED IN THIS REPORT

Alibaba, Alphabet, Amazon, AMD, Another Brain, Apple, ARM, Asus, ATI, Baidu, CEVA,
Cray, Deephi Tech, DeepMind, Facebook, Google, Graphcore, Hisilicon, Hover Camera,
Huawei, IBM, Imagination, Infineon, Instagram, Intel, Kalray, Knowles, LightOn,
Mediatek, Microsoft, Motorola, Nokia, Nuance, Nvidia, Oppo, Parrot, Qualcomm,
Samsung, Skydio, Sensetime, Socionext, Sony, STMicroelectronics, Synopsis, Tencent,
Texas Instruments,Videantis, Xiaomi, Xilinx, and many more
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WHO SHOULD BE INTERESTED IN THIS REPORT?
IC manufacturers and vendors, and IP sellers:
o Evaluate the market potential of future technologies
and products for new applicative markets
o Screen potential new suppliers for introducing new
disruptive technologies
o Monitor and benchmark your competitors’
advancements

Sensors and AI-related companies:
o Spot new technologies and define diversification
strategies
o Position your company in the ecosystem

Technology suppliers:
o Understand the strategies of big players and startups

Equipment and materials manufacturers:
o Comprehend ecosystem dynamics
o Realize the differentiated value of your products and
technologies in this market
o Identify new business opportunities and prospects

Electronics manufacturers and OEMs:
o Analyze the benefits of using these new technologies in
your end-system
o Filter and select new suppliers

Financial and strategic investors:
o Grasp the potential of technologies and markets
o Acquaint yourself with key emerging companies and
start-ups
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ON THE ROAD TO AN AUGMENTED INTELLIGENCE?
Smart
camera

Functionalities:
Audio
Imaging
Olfactometry
Motion sensing

Companion
robot

Camera

Robot
home
Assistant

Augmented
human

Mobile
Wearables

Holographic
interaction

PC
Smelling

Trends

Decentralized

PC

Era
1990

1995

3D graphics
cards

2000

Deep neural
network

Centralized

Specialization

Mobile
2006

Deep neural
network with GPU

GPU

2010
Siri

Smart
2014
Alexa

2017

First AP with NPU

Robot
2020

>2030

HW for audio AI

Neural engine

Augmentation

Neuromorphic
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THE NEED FOR A NEURAL PROCESSOR UNIT
Understanding the AI accelerator
•
•
•
Why are
accelerators
needed for
edge
computing?

•

•

•

DNNs must be trained on massive tagged datasets in order to develop a model (basically a
matrix of feature weights) that can then run on local hardware. When a trained neural network
classifies or estimates various values, the process is called inference.
As the required analytics become more complex, the computational requirements explode.
Simply recognizing a handwritten digit requires almost 700,000 arithmetic operations per digit,
while recognition of a single object requires billions of operations.
For the last decade, the go-to hardware for DNNs has been multi-core CPUs and GPUs.
However, as we have grown smarter regarding the DNN models, it's become clear that new
architectures are needed.
For example, matrix multiplications and convolutions are central operations in DNNs. Unlike
standard workloads, the data movements and operations are well understood in advance,
rendering unnecessary the hardware CPUs once required for queuing up data and supporting
instructional changes.
DNNs also simulate neurons, so specialized hardware to support neuron activation is helpful.
Moreover, since real-time inference is a common requirement, using 8-bit quantities (and thus
saving chip real estate) enables many more arithmetic units for maximized parallel processing.
These requirements define the architecture of an NPU: directly from algorithm, to transistor
arrangement.
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IMAGING-DEDICATED HARDWARE FOR AI
Standalone chip
The chip is fully dedicated to processing
algorithms for imaging.
In a single system-on-chip (SoC), multiple units combine
to form the vision processor. These units include ISP, CPU,
GPU, memory, and even a dedicated unit for computing
neural networks’ weights and functions.

Unit(s) embedded in a SoC
Algorithms for analyzing images are run in a dedicated
unit and can be assisted by other units that form the
SoC, i.e. GPU, CPU, and memory.
The ISP can also be embedded as a unit. These algorithms are generally
computer vision algorithms. However, architectures dedicated to
processing neural networks can be assimilated into a vision processor
unit if the inputs are images.

Two different
architectures
for vision
processor

Allied Vision VP
Surveillance
Artificial Intelligence Computing for Consumer | Sample | www.yole.fr | ©2019
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EMERGENCE OF ARTIFICIAL INTELLIGENCE
Audio, the next segment to be invaded by AI
•

Next step for
AI is audio

•

As in imaging with the image processing pipeline, pre-processing and processing functions are
always implemented before running powerful AI algorithms. These functions are run on a low cost
(<$1) traditional DSP like a MCU or embedded in an AP/SoC:
•
•

Filtering
Sampling

•
•
•

Noise cancellation and its sub-category, wind cancellation
Echo cancellation
Beam forming

Beamforming

Filtering

AI algorithms are used to analyze the sound in order to “understand” and delegate more
computing performance and a larger amount of memory. In general they are more expensive,
with prices ranging from $7 - $50. Some of them require so much effort that there are executed
on dedicated hardware in the Cloud.This category includes:
•
•
•
•

Voice recognition
Speech recognition
Event detection, including voice wake
Contextual awareness
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TWO WAYS TO COMPUTE AUDIO AI ON THE EDGE
Sound processing unit
Unit embedded in the system’s application processor (AP)

Two different
ways to
compute
audio AI.
Development
is ongoing

AP enables integration of various
functions, including audio, into a
single chip

Audio embedded in AP is
spreading in smartphone
applications

“Focus on future interaction” means
between a human and a home robot.
The sound processor is not there to just
understand keywords, but rather a whole
sentence in a defined, closed context.

Sound processor
Specialized stand-alone chip

New applications with low
power and higher-level audio
computation (AI) are pushing for
new audio-dedicated processing
units, SPU
New applications for SP include
smart homes, headsets, and HMD

Context: Robot home
Human: Close the window
Or
Human: Is it possible to get the window closed please?

Windows closes

Artificial Intelligence Computing for Consumer | Sample | www.yole.fr | ©2019
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APPLICATIONS
• Three main applications are analyzed in this report. All are either
precursors of a new imaging or audio AI technology, or hold ample
opportunity for such a technology.
• With its so-called “neural engine”, the smartphone is one of the
first devices to have an embedded unit dedicated to AI.
• Even though demand is decreasing, consumer drones is a lab market
where hardware and software technologies can be tested.
• Robotic home is the best market for analyzing the battle involving
data and all the implemented technologies, in order to acquire
more high-quality information on the consumer.
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REVIEW OF COMPUTING HARDWARE

Artificial Intelligence Computing for Consumer | Sample | www.yole.fr | ©2019

15

FORECASTS 2014-2024
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LANDSCAPES AND SUPPLY CHAINS
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MERGE AND ACQUISITION ANALYSIS
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TECHNOLOGIES ANALYZED IN THE REPORT
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COMPUTING HARDWARE FOR AI MARKET VALUES
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PLAYERS – SEGMENTATION BY TYPE OF IMPLEMENTATION
Embedded

Standalone

IP
Non exhaustive list
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THE DATA VALUE CHAIN

Specialization

Edge

Centralized

AP designers and
manufacturers

With edge computing HW design
Without edge computing HW design

Raw data

Processed data

Sensor

Close to sensor

Edge

IP companies

Cloud

Decentralized

Edge

Specialization
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YOLE GROUP RELATED REPORTS
Yole Développement and System Plus Consulting
Image Signal Processor and Vision
Processor Market and Technology Trends
2019

Neuromorphic technologies for
sensing and computing

Contact our
Sales Team
for more
information
Artificial Intelligence Computing
for Automotive 2019

System Plus Consulting
teardowns
https://www.reverse-costing.com/
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ARTIFICIAL INTELLIGENCE COMPUTING FOR
CONSUMER 2019
Market & Technology Report - October 2019

While AI is a feature expected in smartphones, this fantastic technology has spread like wildfire to the
smart home ecosystem and is profoundly impacting the semiconductor industry.
WHAT’S NEW

• Deepest analysis of the smart home
ecosystem
• Deepest analysis of the smartphone
application processor analysis
• Quantification of many more
devices such as smart watches,
headsets, personal robotics, smart
TVs, and many more

KEY FEATURES

• Artificial intelligence (AI)
technologies used in consumer
applications
• Edge computing for AI
• Types of hardware for smartphones,
drones, and smart home devices
with a focus on virtual personal
assistant
• Ecosystems, market forecast, and
trends
• AI software design and players’
strategies
• Investments, merges and
acquisitions analysis

COMPUTING HARDWARE FOR ARTIFICIAL INTELLIGENCE MARKET IS
DYNAMIC, RICH AND DIVERSIFIED
Artificial Intelligence (AI) among consumers
is both invisible and yet so present. In our
smartphone or our home, this technology
enters our daily lives in how we interact with
the environment around us. The applications are
numerous: biometrics, surveillance, photography,
remote control, virtual assistant ... and the impact
of artificial intelligence remains immense. The
Artificial Intelligence Computing for Consumer
2019 report measures this impact, notably
through the market and technology trends in
computing hardware dedicated to AI, in other
words in mm² of silicon.
In recent years, we are seeing the emergence of
edge computing. This trend involves placing the
calculation at the system level. However, the
constraints are strong: always-on, consumption
and performance in particular. With the end of
Moore’s law and the need for power demanded by
artificial intelligence algorithms, it was necessary
to create a new type of dedicated architecture.
This unit has different names: deep learning
accelerator, neural engine, neural processing unit,

AI-processing unit ... The goal is the same: to
allow, without the need of a power-hungry GPU,
to parallelize calculations very numerous in deep
learning algorithms, and thus bring intelligence
directly to the device level, independent of the
cloud. The report distinguishes two types of
technologies: either the AI is entirely dedicated to
the analysis due to a stand-alone chip, or
 the unit
dedicated to this task is embedded in a systemon-chip (SoC) whose objective is not centered
on the analysis. To name a few examples, on
the one hand, for the stand-alone chip, Intel
Movidius is a perfect example. On the other
hand, an «application processor», like Qualcomm’
Snapdragon series, which is the central chip
of smartphones containing a neural engine are
representative of the embedded category.
Yole Développement’s analysts estimate that the
total market in 2024 for hardware computing for
consumer applications will reach $ 15.6B shared
between the stand-alone chip at $ 3.8B and
embedded, supported by the smartphone, up to
$ 11.8 B.

Computing hardware for artificial intelligence:
2018 - 2024 market forecast
Stand-alone sound processor
Embedded sound processor
Stand-alone vision processor
Embedded vision processor

2018

2024
72%

14%
3%

1%

$15.6B
$2.3B

11%

CAGR2018-2024: 37.5%

99%
(Yole Développement, October 2019)

FOR EACH TYPE OF COMPUTING HARDWARE, THE ACTORS ARE
DIFFERENT AND SPECIALIZED
Even if the IP players propose solutions for the
whole ecosystem, it is obvious that there is a
strong stake to bring the calculation close to
the sensor or centralize it in a multifunction
chip. In the first case, we find the historical
actors as well as the suppliers of sensors who
want to add value to their product, so we

think here of ON Semiconductor, Ambarella,
TI, Sony, Knowles, ams. On the other we
find more and more OEMs who also want to
capture this value by designing their own chip:
Apple, Samsung, Huawei (with HI Silicon) and
more famous players in this ecosystem such as
Intel or Qualcomm. The latter stands out by

ARTIFICIAL INTELLIGENCE COMPUTING FOR CONSUMER 2019

offering this type of computing for other markets
than the smartphone such as virtual personal
assistant, drones or smart camera. At the top
of the pyramid, the tech giants are also designing

their own hardware, especially at the level of cloud
computing where the value is even stronger and
the clear objective of the data, today equivalent to
a currency, different.

The value chain follows the data flow

Raw

Process

Sensor $0.1-$1

Compute

Hardware $1-$3

Analyze

Hardware $10-$100

Hardware >$1000

Skiing
99%

Non-exhaustive list of companies

(Yole Développement, October 2019)

MM² OF SILICON AND DATA, WHEN ARTIFICIAL INTELLIGENCE CREATES NEW STAKES
expects a similar evolution in the coming years for
the Apple application processor.

The objective of this report is to also determine
the evolutions in volume and size of chips related
to artificial intelligence. It appears, as shown by
the trend at Apple, that these dedicated units are
devouring more and more silicon, or, in general,
more and more chips including AI-related features
are overflowing on the market, which opens up
big stakes and offers many opportunities. The
goal is to understand here the impact of artificial
intelligence on the size of the chip by looking at
particular dedicated units or neural engine and
their propensity to grow. It should be noted for
example that the size of this unit has grown fivefold in 2 years and that Yole Développement’s team

Finally, controlling data provides phenomenal
firepower in the field of AI. Data is needed
to be more precise, more efficient, and more
customizable, through better algorithms. Getting
the best algorithms leads to greater penetration
and acceptance by the public and, obviously, higher
revenues. In this sector, revenues, investment,
mergers and acquisitions are mastered by the giants
GAFAM and BATX. This report, based on teardowns
performed by System Plus Consulting, proposes a
detailed analysis of the different strategies of these
actors particularly in the smart home ecosystem
where AI is at its beginning but where stakes are huge.

Predicting next chips mm² and node: example of Apple application processors
2P Cores 4G Cores
2P Cores 4G Cores

4P Cores
8P Cores

6P Cores 4G Cores
Estimates

8P Cores
P-Core
= CPU Core

A5X
A9X
A8X A10

A6X

Die Size (mm2)

120

A7

A9
A8

60

45

32

28

20

16

14

10

*Samsung application processors predictions are also included in the report

A14

A13

A10X
A11

Node (nm)
(Yole Développement, October 2019)

G-Core
= Graphic Core

A12X

A12
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MARKET & TECHNOLOGY REPORT

REPORT OBJECTIVES

Provide a scenario for artificial intelligence (AI) within the dynamics of the consumer market, and
understand AI’s impact on the semiconductor industry:
• Hardware for AI - revenue forecast, volume shipments forecast
• Systems - ASP forecast, revenue forecast, volume shipments forecast
• Focus on consumer applications with embedded technologies: smartphones, drones, cameras,
smart/robot homes
Deliver an in-depth understanding of the ecosystem & players:
• Who are the players? What are the relationships inside this ecosystem? Who will win the “data
control” battle?
• Who are the key suppliers to watch, and what technologies do they provide?
Offer key technical insight and analysis into future technology trends and challenges:
• Key technology choices
• Technology dynamics
• Emerging technologies and roadmaps
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Videantis, Xiaomi, Xilinx, and many more…
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•
•
•
•

Market data & research,
marketing analysis
Technology analysis
Strategy consulting
Reverse engineering & costing
Patent analysis
Design and characterization
of innovative optical systems
Financial
services
(due
diligence, M&A with our
partner)
www.yole.fr

o

Syndicated reports
•
•
•
•

Market & technology reports
Patent investigation and patent
infringement risk analysis
Teardowns & reverse costing
analysis
Cost simulation tool
www.i-Micronews.com/reports

o

Monitors
•
•
•
•

Monthly and quarterly update
Excel database covering supply,
demand, and technology
Price, market, demand and
production forecasts
Supplier market shares
www.i-Micronews.com/reports

o

Media
•

•
•
•

i-Micronews.com website and
application
i-Micronews e-newsletter
Communication & webcast
services
Events: TechDays, forums,…
www.i-Micronews.com
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6 COMPANIES TO SERVE YOUR BUSINESS
Yole Group of Companies

Market, technology and strategy
consulting
www.yole.fr

Manufacturing costs analysis
Teardown and reverse engineering
Cost simulation tools

IP analysis
Patent assessment

www.systemplus.fr

www.knowmade.fr

Design and characterization of
innovative optical systems

Innovation and business maker

Due diligence

www.bmorpho.com

www.yole.fr

www.piseo.fr
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OUR GLOBAL ACTIVITY
Yole Deutschland
Frankfurt
Paris

Nantes

Yole Korea

HQ in Lyon
Vénissieux

Cornelius

Yole Japan
Tokyo

Nice

Yole Inc.

Seoul

40%

Greater
China office
Hsinchu

of our business

30%

Palo Alto

30%
of our business

of our business

About Yole Développement | www.yole.fr | ©2019
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ANALYSIS SERVICES - CONTENT COMPARISON
High

Breadth of the analysis

Technology
and Market
Report

Leadership
Meeting

Q&A
Service

Meet the
Analyst

Custom
Analysis

Low

Depth of the analysis

High
About Yole
Développement
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SERVING THE ENTIRE SUPPLY CHAIN
Integrators, endusers and software
developers

Our analysts
provide
market
analysis,
technology
evaluation,
and business
plans along
the entire
supply chain

Device manufacturers

Suppliers: material,
equipment, OSAT, foundries…

Financial investors, R&D centers
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SERVING MULTIPLE INDUSTRIAL FIELDS

We work
across
multiples
industries to
understand
the impact of
More-thanMoore
technologies
from device
to system

Industrial
and defense

Energy
management

Transportation
makers

Medical
systems

Automotive

Mobile phone
and
consumer
electronics
From A to Z…
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REPORTS COLLECTION
o Over the course of more than 20 years, Yole Développement has grown to become a group of companies. Together with System Plus Consulting and KnowMade, we now
provide marketing, technology and strategy consulting, media and corporate finance services, reverse costing, structure, process and cost analysis services and well as
intellectual property (IP) and patent analysis. Together, our group of companies is collaborating ever closer and therefore will offer, in 2019, a collection of over 125 reports,
10 new monitors and 120 teardowns. Combining respective expertise and methodologies from the three companies, they cover:
•
MEMS & Sensors
•
RF devices & technologies
•
Medical technologies
•
Semiconductor Manufacturing
•
Advanced packaging
•
Memory
•
Batteries and energy management
o If you are looking for:

•
•
•
•
•
•
•

Power electronics
Compound semiconductors
Solid state lighting
Displays
Software
Imaging
Photonics

• An analysis of your product market and technology
• A review of how your competitors are evolving
• An understanding of your manufacturing and production costs
• An understanding of your industry’s technology roadmap and related IPs
• A clear view supply chain evolution
Our reports and monitors are for you!

www.i-Micronews.com
o Our team of over 70 analysts, including PhD and MBA qualified industry veterans from Yole Développement, System Plus Consulting and KnowMade, collect information,
identify trends, challenges, emerging markets, and competitive environments. They turn that information into results and give you a complete picture of your industry’s
landscape. In the past 20 years, we have worked on more than 2,000 projects, interacting with technology professionals and high-level opinion makers from the main
players of their industries and realized more than 5,000 interviews per year.
WHAT TO EXPECT IN 2019?
In 2019 we will extend our offering with a new ‘monitor’ product which provides more updates on your industry during the year. The Yole Group of Companies is also building
on and expanding its investigations of the memory industry. Moreover, in parallel, the Yole Group reaffirms its commitment to a new collection of reports mixing software and
hardware and is increasing its involvement in displays, radio-frequency (RF) technology, advanced substrates, batteries and compound semiconductors. Last but not least,
System Plus Consulting is developing its teardowns service providing 120+ offers related to phones, smart home, wearables and connected devices. Discover our 2019
program right now, and ensure you get a true vision of the industry. Stay tuned!
About Yole Développement | www.yole.fr | ©2019
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OUR 2019 REPORTS COLLECTION (1/4)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape

Market – Technology – Strategy – by Yole Développement
Yole Développement (Yole) offers market reports including quantitative market forecasts,
technology trends, company strategy evaluation and indepth application analyses. Yole will
publish more than 55 reports in 2019, with our partner PISEO contributing to some of
the lighting reports.

Reverse Costing® – Structure, Process and Cost Analysis – by
System Plus Consulting
The Reverse Costing® report developed by System Plus Consulting provides full
teardowns, including detailed photos, precise measurements, material analyses,
manufacturing process flows, supply chain evaluations, manufacturing cost analyses and
selling price estimations. The reports listed below are comparisons of several analyzed
components from System Plus Consulting. More reports are however available, and over
60 reports will be released in 2019.The complete list is available at www.systemplus.fr.

Patent Reports – by KnowMade
More than describing the status of the IP situation, these analyses provide a missing link
between patented technologies and market, technological and business trends. They offer
an understanding of the competitive landscape and technology developments from a
patent perspective. They include key insights into key IP players, key patents and future
technology trends. For 2019 KnowMade will release over 15 reports.

The markets targeted are :
• Mobile & Consumer

• Automotive & Transportation
• Medical
• Industrial

• Telecom & Infrastructure
• Defense & Aerospace
• Linked reports are dealing with the same topic to provide
• a more detailed analysis.

About Yole Développement | www.yole.fr | ©2019
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OUR 2019 REPORTS COLLECTION (1/5)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape
MEMS & SENSORS
o MARKET AND TECHNOLOGY REPORT
• Status of the MEMS Industry 2019 - Update
• Status of the Audio Industry 2019 - New
• Uncooled Infrared Imagers and Detectors 2019 – Update
• Consumer Biometrics:Technologies and Market Trends 2018
• MEMS Pressure Sensor Market and Technologies 2018
• Gas & Particle Sensors 2018
o STRUCTURE, PROCESS & COST REPORT
• MEMS & Sensors Comparison 2019
• MEMS Pressure Sensor Comparison 2018
• Particle Sensors Comparison 2019
• Miniaturized Gas Sensors Comparison 2018
o PATENT REPORT
• MEMS Foundry Business Portfolio 2019 - New
• Miniaturized Gas Sensors 2019 - New

PHOTONIC AND OPTOELECTRONICS
o MARKET AND TECHNOLOGY REPORT
• Silicon Photonics and Photonic Integrated Circuits 2019
• LiDARs for Automotive and Industrial Applications 2019 - Update
o PATENT REPORT
• Silicon Photonics for Data Centers: Optical Transceiver 2019 - New
• LiDAR for Automotive 2018

RF DEVICES AND TECHNOLOGIES
o MARKET AND TECHNOLOGY REPORT
• RF GaN Market: Applications, Players, Technology,
and Substrates 2019 - Update
• 5G’s Impact on RF Front-End Module and Connectivity
for Cell Phones 2019 – Update
• 5G Impact on Telecom Infrastructure 2019 - New
• Radar and Wireless for Automotive: Market and Technology
Trends 2019 - Update
• Passive & Active Antenna Systems for Telecom
Infrastructure 2019 - New
• RF Standards and Technologies for Connected Objects 2018
o STRUCTURE, PROCESS & COST REPORT
• RF Front-End Module Comparison 2019 - Update
• Automotive Radar RF Chipset Comparison 2018
o PATENT REPORT
• Antenna for 5G Wireless Communications 2019 - New
• RF Front End Modules for Cellphones 2018
• RF Filter for 5G Wireless Communications: Materials and Technologies 2019
• RF GaN 2019 – Patent Landscape Analysis

Update : 2018 version still available
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OUR 2019 REPORTS COLLECTION (2/5)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape
IMAGING
o MARKET AND TECHNOLOGY REPORT
• Status of the CIS Industry 2019: Technology
and Foundry Business - Update
• Imaging for Automotive 2019 - Update
• Neuromorphic Technologies for Sensing 2019 - Update
• Status of the CCM and WLO Industry 2019 – Update
• 3D Imaging & Sensing 2018
• Machine Vision for Industry and Automation 2018
• Sensors for Robotic Vehicles 2018
o STRUCTURE, PROCESS & COST REPORT
• Compact Camera Modules Comparison 2019
• CMOS Image Sensors Comparison 2019
o PATENT REPORT
• Facial & Gesture Recognition Technlogies in Mobile Devices 2019 - New
• Apple iPhone X Proximity Sensor & Flood Illuminator 2018
MEDICAL IMAGING AND BIOPHOTONICS
o MARKET AND TECHNOLOGY REPORT
• X-Ray Detectors for Medical, Industrial
and Security Applications 2019- New
• Microscopy Life Science Cameras: Market and Technology Analysis 2019
• Ultrasound technologies for Medical, Industrial
and Consumer Applications 2018
o PATENT REPORT
• Optical Coherence Tomography Medical Imaging 2018

MICROFLUIDICS
o MARKET AND TECHNOLOGY REPORT
• Status of the Microfluidics Industry 2019 - Update
• Next Generation Sequencing & DNA Synthesis - Technology,
Consumables Manufacturing and Market Trends 2019 - New
• Organ-on-a-Chip Market & Technology Landscape 2019 - Update
• Point-of-Need Testing Application of Microfluidic Technologies 2018
• Liquid Biopsy: from Isolation to Downstream Applications 2018
• Chinese Microfluidics Industry 2018
o PATENT REPORT
• Microfluidic Manufacturing Technologies 2019 – New
• Nanopore Sequencing 2019 - New
INKJET AND ACCURATE DISPENSING
o MARKET AND TECHNOLOGY REPORT
• Inkjet Printheads - Dispensing Technologies
& Market Landscape 2019 - Update
• Emerging Printing Technologies
for Microsystem Manufacturing 2019 - New
• Piezoelectric Devices from Bulk to Thin Film 2019 - New
• Inkjet Functional and Additive Manufacturing for Electronics 2018
o STRUCTURE, PROCESS & COST REPORT
• Piezoelectric Materials from Bulk to Thin Film Comparison 2019

Update : 2018 version still available
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OUR 2019 REPORTS COLLECTION (3/5)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape
BIOMEMS & MEDICAL MICROSYSTEMS
o MARKET AND TECHNOLOGY REPORT
• Medical Wearables: Market & Technology Analysis 2019 - New
• Neurotechnologies and Brain Computer Interface 2018
• BioMEMS & Non-Invasive Sensors: Microsystems for Life Sciences
& Healthcare 2018
o PATENT REPORT
• 3D Cell Printing 2019 - New
• Circulating Tumor Cells Isolation 2019 - New
SOFTWARE AND COMPUTING
o MARKET AND TECHNOLOGY REPORT
• Artificial Intelligence Computing For Automotive 2019 - New
• Hardware and Software for Artificial Intelligence (AI)
in Consumer Applications 2019 - Update
• Image Signal Processor and Vision Processor Market
and Technology Trends 2019
• xPU (Processing Units) for Cryptocurrency, Blockchain, HPC
and Gaming 2019 – New
• Artificial Intelligence for Medical Imaging 2019 - New
o PATENT REPORT
• Artificial Intelligence for Medical Diagnostics - New

MEMORY
o MARKET AND TECHNOLOGY REPORT
• Status of the Memory Industry 2019 - New
• MRAM Technology and Business 2019 - New
• Emerging Non Volatile Memory 2018
o STRUCTURE, PROCESS & COST REPORT
• Memory Comparison 2019
o PATENT REPORT
• Magnetoresistive Random-Access Memory (MRAM) 2019 - New
• 3D Non-Volatile Memory 2018
ADVANCED PACKAGING
o MARKET AND TECHNOLOGY REPORT
• Fan Out Packaging Technologies and Market Trends 2019 - Update
• 3D TSV Integration and Monolithic Business Update 2019 - Update
• Advanced RF SiP for Cellphones 2019 - Update
• Status of the Advanced Packaging Industry 2019 - Update
• Status of the Advanced Substrates 2019 - Update
• Panel Level Packaging Trends 2019 - Update
• Automotive Packaging Market & Technology Trends 2019 - New
• Trends in Automotive Packaging 2018
• Thin-Film Integrated Passive Devices 2018
o STRUCTURE, PROCESS & COST REPORT
• Advanced RF SiP for Cellphones Comparison 2019

Update : 2018 version still available
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OUR 2019 REPORTS COLLECTION (4/5)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape
SEMICONDUCTOR MANUFACTURING
o MARKET AND TECHNOLOGY REPORT
• Nano-Imprint Technology Trends for Semiconductor
Applications 2019 - New
• Equipment and Materials for Fan Out Packaging 2019 - Update
• Equipment for More than Moore: Thin Film Deposition
& Etching 2019 - New
• Wafer Starts for More Than Moore Applications 2018
• Polymeric Materials at Wafer-Level
for Advanced Packaging 2018
• Bonding and Lithography Equipment Market
for More than Moore Devices 2018
o STRUCTURE, PROCESS & COST REPORT
• Wafer Bonding Comparison 2018
o PATENT REPORT
• Hybrid Bonding for 3D Stack 2019 – New

SOLID STATE LIGHTING
o MARKET AND TECHNOLOGY REPORT
• Status of the Solid State Light Source Industry 2019 - New
• Edge Emitting Lasers (EELS) 2019 - New
• Light Shaping Technologies 2019 - New
• Automotive Advanced Front Lighting Systems 2019 - New
• VCSELs – Market and Technology Trends 2019 - Update
• IR LEDs and Laser Diodes – Technology, Applications,
and Industry Trends 2018
• Automotive Lighting 2018: Technology, Industry and Market Trends
• UV LEDs - Technology, Manufacturing and Application Trends 2018
• LiFi: Technology, Industry and Market Trends 2018
o STRUCTURE, PROCESS & COST REPORT
• VCSEL Comparison 2019
o PATENT REPORT
• VCSELs 2018

BIOTECHNOLOGIES
o MARKET AND TECHNOLOGY REPORT
• CRISPR-Cas9 Technology: From Lab to Industries 2018
o PATENT REPORT
• Personalized Medicine 2019 – New

DISPLAY
o MARKET AND TECHNOLOGY REPORT
• Next Generation 3D Displays 2019 - New
• Next Generation Human Machine Interaction (HMI)in Displays 2019 - New
• Micro-and Mini-LED Displays 2019 - Update
• Next Generation TV Panels: New Technologies, Features and
Market Impact 2019
• Displays & Optical Vision Systems for VR, AR & MR 2018
o PATENT REPORT
• MicroLED Displays : Intellectual Property Landscape 2018
Update : 2018 version still available
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OUR 2019 REPORTS COLLECTION (5/5)
18 fields of excellence combined with six markets to provide a complete picture of your industry landscape
POWER ELECTRONICS
o MARKET AND TECHNOLOGY REPORT
• Power SiC: Materials, Devices and Applications 2019 - Update
• Power Electronics for EV/HEV and e-mobility:
Market, Innovations and Trends 2019 - Update
• Status of the Power Electronics Industry 2019 - Update
• Discrete Power Packaging : Material Market
and Technology Trends 2019 - New
• Status of the Power ICs Industry 2019 - Update
• Status of the Passive Components for the Power Electronics
Industry 2019 - Update
• Status of the Inverter Industry 2019 - Update
• Status of the Power Module Packaging Industry 2019 - Update
• Wireless Charging Market Expectations
and Technology Trends 2018
• Power GaN 2018: Epitaxy, Devices, Applications
and Technology Trends
o STRUCTURE, PROCESS & COST REPORT
• Automotive Power Module Packaging Comparison 2018
• GaN-on-Silicon Transistor Comparison 2019
• SiC Transistor Comparison 2019
o PATENT REPORT
• Power SiC : Materials, Devices and Modules 2019 - New
• Power GaN : Materials, Devices and Modules 2019 – Update

BATTERY & ENERGY MANAGEMENT
o MARKET AND TECHNOLOGY REPORT
• Status of the Rechargeable Li-ion Battery Industry 2019 - New
• Li-ion Battery Packs for Automotive and Stationary Storage
Applications 2019 - Update
o PATENT REPORT
• Battery Energy Density Increase: Materials
and Emerging Technologies 2019 - New
• Solid-State Batteries 2019 - New
• Status of the Battery Patents 2018

COMPOUND SEMI.
o MARKET AND TECHNOLOGY REPORT
• Emerging Semiconductor Substrates:
Market & Technology Trends 2019- New
• Status of the Compound Semiconductor Industry 2019 - New
• InP Materials, Devices and Applications 2019 - New
• GaAs Wafer and Epiwafer Market: RF, Photonics,
LED and PV Applications 2018
o PATENT REPORT
• GaN-on-Silicon Substrate: Materials, Devices
and Applications 2019 - Update

Update : 2018 version still available
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OUR 2019 MONITORS COLLECTION (1/2)
Get the most updated overview of your market to monitor your strategy
Yole Développement, System Plus Consulting and KnowMade, all part of the Yole Group of Companies, are launching a collection of 10 monitors in 2019. The monitors aim to
provide updated market, technology and patent data as well dedicated quarterly analyses of the evolution in your industry over the previous 12 months. Furthermore, you can
benefit from direct access to the analyst for an on-demand Q&A and discussion session regarding trend analyses, forecasts and breaking news.
Topics covered will be compact camera modules (CCMs), advanced packaging, compound semiconductors, microfluidics, batteries, RF and memory.

MARKET MONITOR by Yole Développement
A FULL PACKAGE:
The monitors will provide the evolution of the market in units, wafer area and revenues.
They will also offer insights into what is driving the business and a close look at what is
happening will also be covered in it.
The following deliverables will be included in the monitors:
• An Excel database with all historical and forecast data
• A PDF slide deck with graphs and comments/analyses covering the expected
evolutions
o ADVANCED PACKAGING – NEW
This monitor will provide the evolution of the advanced packaging platforms. It will
cover Fan-Out Wafer Level Packaging (WLP), Fan-Out Panel Level Packaging (PLP),
Wafer-Level Chip Scale Packaging (WLCSP), Flip Chip packaging platforms, and 2.5D
and 3D Through Silicon Via (TSV) integration. Frequency: Quarterly, starting from Q3
2019

o COMPOUND SEMI. – NEW
This monitor will describe how the compound semiconductor industry is evolving. It
will offer a close look at GaAs, InP, SiC, GaN and other compounds of interest
providing wafer volumes, revenues, application breakdowns and momentum.
Frequency: Quarterly, starting from Q3 2019

o CAMERA MODULE – NEW
This monitor will provide the evolution of the imaging industry, with a close look at
image sensor, camera module, lens and VCM. Volumes, revenues and momentum of
companies like Sony, Samsung, Omnivision and OnSemi will thus be analysed.
Frequency: Quarterly, starting from Q3 2019
o MEMORY – UPDATE
For the memory industry you can have access to a quaterly monitor, as well as an
additional service, a monthly pricing. Both services can be bought seprately:
• DRAM Service: Including a quarterly monitor and monthly pricing.
• NAND Service: Including a quarterly monitor and monthly pricing.

REVERSE TECHNOLOGY MONITOR by System Plus Consulting
o SMARTPHONES – NEW
To stay updated on the latest components, packaging and silicon chip choices of the smartphone makers, System Plus Consulting has created its first Smartphone Reverse
Technology monitor. This year, get access to the packaging and silicon content database of at least 20 different flagship smartphones – more than five per quarter. Starting at the
beginning of 2019, the monitor will include an Excel database report for each phone and a quarterly comparison.

About Yole Développement | www.yole.fr | ©2019
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OUR 2019 MONITORS COLLECTION (2/2)
Get the most updated overview of your market to monitor your strategy
PATENT MONITOR by KnowMade
A FULL PACKAGE:
Starting at the beginning of the year, the KnowMade monitors include the following
deliverables:
•

•

An Excel file including the monthly IP database of:
• New patent applications
• Newly granted patents
• Expired or abandoned patents
• Transfer of IP rights through re-assignment and licensing
• Patent litigation and opposition
Quarterly report including a PDF slide deck with the key facts & figures of the
quarter: IP trends over the three last months, with a close look to key IP players and
key patented technologies.

o GaN for Power & RF Electronics
Wafers and epiwafers, GaN-on-SiC, silicon, sapphire or diamond, semiconductor
devices such as transistors, and diodes, devices and applications including converters,
rectifiers, switches, amplifiers, filters, and Monolothic Microwave Integrated Circuits
(MMICs), packaging, modules and systems.
o GaN for Optoelectronics & Photonics
Wafers and epiwafers, GaN-on-sapphire, SiC or silicon; semiconductor devices such
as LEDs and lasers; and applications including lighting, display, visible communication,
photonics, packaging, modules and systems.

o Li-ion Batteries
Anodes made of lithium metal, silicon, and lithium titanate (LTO); cathodes made of
Lithium Iron Phosphate (LFP), Nickel-Manganese-Cobalt (NMC), Lithium Nickel
Cobalt Aluminium Oxide (NCA), Lithium Nickel Metal Dioxide (LiNiMO2), Lithium
Metal Phosphate (LiMPO4), and Lithium Metal Tetroxide (LiMO4); electrolytes
including liquid, polymer/gel, and solid inorganics; ceramic and other separators;
battery cells including thin film/microbattery, flexible, cylindrical and prismatic; and
battery packs and systems.
o Post Li-ion Batteries
Battery technologies including redox-flow batteries, sodium-ion, lithiumsulfur, lithiumair, and magnesium-ion, and their supply chains, including electrodes, electrolytes,
battery cells and battery packs/systems.
o Solid-State Batteries
Supply chain including electrodes, battery cells, battery packs/systems and
electrolytes, including polymer, inorganic and inorganic/polymer, inorganic materials,
including argyrodites, LIthium Super Ionic CONductor, (LISICONs), Thio-LISICONs,
sulfide glasses, oxide glasses, perovskites, anti-perovskites and garnets.
o RF Acoustic Wave Filters
Including Surface Acoustic Wave (SAW), Temperature Compensated (TC)- SAW, Bulk
Acoustic Wave- Free-standing Bulk Acoustic Resonator (BAWFBAR), BAW-SolidlyMounted Resonator (BAW-SMR), and Packaging.
o RF Power Amplifiers
Including Low Noise Amplifiers, Doherty Amplifiers, Packaging, and Millimeter-Wave
technology.
o RF Front-End Modules
o Microfluidics
From components to chips and systems, including all applications.
About Yole Développement | www.yole.fr | ©2019
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I-MICRONEWS MEDIA
To meet the growing demand for market,
technological and business information,
i-Micronews Media integrates several tools
able to reach each individual contact within its
network.
We will ensure your company benefits from
this

ONLINE

ONSITE

INPERSON

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

Events

Webcasts

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.

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.

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.

#15,800+ monthly unique visitors
on i-Micronews.com
#10,900+ weekly readers
of i-Micronews e-newsletter

#110 attendees on average
#7+ key events planned for 2019
on different topics

#380 registrants per webcast on
average to gain new leads for
your business

Contact: Camille Veyrier (veyrier@yole.fr), Marketing & Communication Director
About Yole Développement | www.yole.fr | ©2019
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CONTACT INFORMATION
o CONSULTING AND SPECIFIC ANALYSIS, REPORT BUSINESS
•

•

North America:
•

Steve LaFerriere, Senior Sales Director for Western US & Canada
Email: laferriere@yole.fr – + 1 310 600-8267

•

Jean-Christophe Eloy, CEO & President
Email: eloy@yole.fr - +33 4 72 83 01 80

•

Chris Youman, Senior Sales Director for Eastern US & Canada
Email: chris.youman@yole.fr – +1 919 607 9839

•

Ivan Donaldson,VP of Financial Market Development
Email: ivan.donaldson@yole.fr - +1 208 850 3914

Japan & Rest of Asia:
•

Takashi Onozawa, General Manager, Asia Business Development
(India & ROA)
Email: onozawa@yole.fr - +81 34405-9204

•

Miho Ohtake, Account Manager (Japan)
Email: ohtake@yole.fr - +81 3 4405 9204

•
•

o FINANCIAL SERVICES (in partnership with Woodside Capital
Partners)

Itsuyo Oshiba, Account Manager (Japan & Singapore)
Email: oshiba@yole.fr - +81-80-3577-3042

Korea: Peter Ok, Business Development Director
Email: peter.ok@yole.fr - +82 10 4089 0233

•

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

•

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

•

RoW: Jean-Christophe Eloy, CEO & President, Yole Développement
Email eloy@yole.fr - +33 4 72 83 01 80

o CUSTOM PROJECT SERVICES
•

Jérome Azémar, Technical Project Development Director
Email: azemar@yole.fr - +33 6 27 68 69 33

o GENERAL
•

Camille Veyrier, Director, Marketing & Communication
Email: veyrier@yole.fr - +33 472 83 01 01

•

Sandrine Leroy, Director, Public Relations
Email: leroy@yole.fr - +33 4 72 83 01 89 / +33 6 33 11 61 55

•

Email: info@yole.fr - +33 4 72 83 01 80

Follow us on
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