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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
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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
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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
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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

7

5

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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SALE MADE HEREUNDER AND SHALL NOT BE BINDING IN
ANY WAY ON THE SELLER.
1.2 
This agreement becomes valid and enforceable between the
Contracting Parties after clear and non-equivocal consent by
any duly authorized person representing the Buyer. For these
purposes, the Buyer accepts these conditions of sales when
signing the purchase order which mentions “I hereby accept Yole
Développement’s Terms and Conditions of Sale”. This results in
acceptance by the Buyer.
1.3 Orders are deemed to be accepted only upon written acceptance
and confirmation by the Seller, within [7 days] from the date of
order, to be sent either by email or to the Buyer’s address. In the
absence of any confirmation in writing, orders shall be deemed to
have been accepted.
2. MAILING OF THE PRODUCTS
2.1 Products

are sent by email to the Buyer:
• Within a few days from the order for Products already released
and paid; or
• Within a reasonable time for Products ordered prior to their
effective release. In this case, the Seller shall use its best
endeavours to inform the Buyer of an indicative release date
and the evolution of the work in progress.
2.2 The Seller shall by no means be responsible for any delay in
respect of article 2.1 above, and including in cases where a new
event or access to new contradictory information would require
for the analyst extra time to compute or compare the data in
order to enable the Seller to deliver a high quality Products.
2.3 T
 he mailing of the Product will occur only upon payment by the
Buyer, in accordance with the conditions contained in article 3.
2.4. 
The mailing is operated through electronic means either by
email via the sales department or automatically online via an
email/password. If the Product’s electronic delivery format is

defective, the Seller undertakes to replace it at no charge to the
Buyer provided that it is informed of the defective formatting
within 90 days from the date of the original download or receipt
of the Product.
2.5 
The person receiving the Products on behalf of the Buyer
shall immediately verify the quality of the Products and their
conformity to the order. Any claim for apparent defects or for
non-conformity shall be sent in writing to the Seller within 8
days of receipt of the Products. For this purpose, the Buyer
agrees to produce sufficient evidence of such defects.
2.6 
No return of Products shall be accepted without prior
information to the Seller, even in case of delayed delivery.
Any Product returned to the Seller without providing prior
information to the Seller as required under article 2.5 shall
remain at the Buyer’s risk.
3. PRICE, INVOICING AND PAYMENT
3.1 P rices are given in the orders corresponding to each Product
sold on a unit basis or corresponding to annual subscriptions.
They are expressed to be inclusive of all taxes (except for France
where VAT will be added). The prices are re-evaluated from time
to time. The effective price is deemed to be the one applicable at
the time of the order.
3.2 P ayments due by the Buyer shall be sent by cheque payable to
Yole Développement, credit card or by electronic transfer to the
following account:
HSBC, 1 place de la Bourse 69002 Lyon France
Bank code: 30056
Branch code: 00170
Account n°: 0170 200 1565 87
BIC or SWIFT code: CCFRFRPP
IBAN: FR76 3005 6001 7001 7020 0156 587
To ensure the payments, the Seller reserves the right to request
down payments from the Buyer. In this case, the need of down
payments will be mentioned on the order.
3.3 P ayment is due by the Buyer to the Seller within 30 days
from invoice date, except in the case of a particular written
agreement. If the Buyer fails to pay within this time and fails to
contact the Seller, the latter shall be entitled to invoice interest
in arrears based on the annual rate Refi of the “BCE” + 7 points,
in accordance with article L. 441-6 of the French Commercial
Code. Our publications (report, database, tool...) are delivered
only after reception of the payment.
3.4 In the event of termination of the contract, or of misconduct,
during the contract, the Seller will have the right to invoice at the
stage in progress, and to take legal action for damages.
4. LIABILITIES
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activities, shall be solely responsible for choosing the Products
and for the use and interpretations he makes of the documents
it purchases, of the results he obtains, and of the advice and acts
it deduces thereof.
4.2 The Seller shall only be liable for (i) direct and (ii) foreseeable
pecuniary loss, caused by the Products or arising from a material
breach of this agreement.
4.3 In no event shall the Seller be liable for:
a) Damages of any kind, including without limitation, incidental
or consequential damages (including, but not limited to, damages
for loss of profits, business interruption and loss of programs
or information) arising out of the use of or inability to use the
Seller’s website or the Products, or any information provided on
the website, or in the Products;
b) Any claim attributable to errors, omissions or other
inaccuracies in the Product or interpretations thereof.
4.4 A ll the information contained in the Products has been obtained
from sources believed to be reliable. The Seller does not warrant
the accuracy, completeness adequacy or reliability of such
information, which cannot be guaranteed to be free from errors.
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the defective products as far as the supplies allow and without
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loss caused or any other reason. The replacement is guaranteed
for a maximum of two months starting from the delivery date.
Any replacement is excluded for any event as set out in article
5 below.
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information from the Seller. In such case only, the Buyer shall be
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the exclusion of any further damages.

4.8 The Seller does not make any warranties, express or implied,
including, without limitation, those of sale ability and fitness for
a particular purpose, with respect to the Products. Although the
Seller shall take reasonable steps to screen Products for infection
of viruses, worms, Trojan horses or other codes containing
contaminating or destructive properties before making the
Products available, the Seller cannot guarantee that any Product
will be free from infection.
5. FORCE MAJEURE
The Seller shall not be liable for any delay in performance directly
or indirectly caused by or resulting from acts of nature, fire, flood,
accident, riot, war, government intervention, embargoes, strikes,
labour difficulties, equipment failure, late deliveries by suppliers or other
difficulties which are beyond the control, and not the fault of the Seller.
6. PROTECTION OF THE SELLER’S IPR
6.1 A ll the IPR attached to the Products are and remain the property
of the Seller and are protected under French and international
copyright law and conventions.
6.2 The Buyer agreed not to disclose, copy, reproduce, redistribute,
resell or publish the Product, or any part of it to any other party
other than employees of its company (only in the country of the
primary user). The Buyer shall have the right to use the Products
solely for its own internal information purposes. In particular, the
Buyer shall therefore not use the Product for purposes such as:
• Information storage and retrieval systems;
• Recordings and re-transmittals over any network (including any
local area network);
• Use in any timesharing, service bureau, bulletin board or similar
arrangement or public display;
•
Posting any Product to any other online service (including
bulletin boards or the Internet);
•
Licensing, leasing, selling, offering for sale or assigning the
Product.
6.3 If the Buyer would like to use data coming from the Products for
presentations, press announcements and any other projects, the
Buyer needs to contact Yole Développement’s Public Relations
Director (info@yole.fr) to get an official authorization and verify
data are up to date. In return the Seller will make sure to provide
up-to-date data under a suitable public format.
6.4 
The Buyer shall be solely responsible towards the Seller of all
infringements of this obligation, whether this infringement comes
from its employees or any person to whom the Buyer has sent the
Products and shall personally take care of any related proceedings, and
the Buyer shall bear related financial consequences in their entirety.
6.5 T
 he Buyer shall define within its company a contact point for the
needs of the contract. This person will be the recipient of each
new report. This person shall also be responsible for respect
of the copyrights and will guaranty that the Products are not
disseminated out of the company. In the context of Bundle and
Annual Subscriptions, the contact person shall decide who within
the Buyer, shall be entitled to receive the protected link that will
allow the Buyer to access the Products.
6.6 Please note that whether in Bundles or Annual Subscription, all
unselected reports will be cancelled and lost after the 12 month
validity period of the contract.
6.7 
A s a matter of fact the investor of a company, external
consultants, the joint venture done with a third party, and so
on cannot access the report and should pay a full license price.
7. TERMINATION
7.1 If the Buyer cancels the order in whole or in part or postpones
the date of mailing, the Buyer shall indemnify the Seller for the
entire costs that have been incurred as at the date of notification
by the Buyer of such delay or cancellation. This may also apply for
any other direct or indirect consequential loss that may be borne
by the Seller, following this decision.
7.2 In the event of breach by one Party under these conditions or
the order, the non-breaching Party may send a notification to the
other by recorded delivery letter upon which, after a period of
thirty (30) days without solving the problem, the non-breaching
Party shall be entitled to terminate all the pending orders,
without being liable for any compensation.
8. MISCELLANEOUS
All the provisions of these Terms and Conditions are for the benefit
of the Seller itself, but also for its licensors, employees and agents.
Each of them is entitled to assert and enforce those provisions
against the Buyer.
Any notices under these Terms and Conditions shall be given in writing.
They shall be effective upon receipt by the other Party.
The Seller may, from time to time, update these Terms and Conditions
and the Buyer, is deemed to have accepted the latest version of these
terms and conditions, provided they have been communicated to him
in due time.
9. GOVERNING LAW AND JURISDICTION
9.1 Any dispute arising out or linked to these Terms and Conditions or
to any contract/orders entered into in application of these Terms
and Conditions shall be settled by the French Commercial Courts
of Lyon, which shall have exclusive jurisdiction upon such issues.
9.2 French law shall govern the relation between the Buyer and the
Seller, in accordance with these Terms and Conditions.

