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By 2020, equipment & materials market for printed & flexible
electronics is a potential US $1.65B business!

VOLUME MANUFACTURING FOR PRINTED AND FLEXIBLE ELECTRONICS
WILL SOON BE ENABLED BY EQUIPMENT AND MATERIALS PROVIDERS

For now, organic electronics are made on rigid
substrates and mainly manufactured using
vapor deposition techniques, which are costly,
generally require high temperatures and
generate significant product waste. Printed and
flexible electronics has been a very hot topic
in this past decade, holding the promise of a
tremendous new market. While the printing of
electronics is mainly a way to produce large
electronic surfaces and reduce manufacturing
costs, flexibility will provide higher robustness
to the end products as well as new features,

designs and shapes.

In our report, we explain how this market
will be addressed by players that do not
necessarily come from the semiconductor
field. In this emerging part of the electronics
industry, chemical companies and printing
equipment companies are the players that will
enable volume manufacturing and will leverage
technical bottlenecks.

Indeed the main challenges today lay in:

- The development of high performance
materials which will reach or surpass that of
inorganic solutions: their intrinsic efficiency,
their ability to be printed at a sufficient
resolution, to fully operate in combination
with several other materials (not to mix one
with another), and their lifetime.

The capability for chemicals companies to
provide formulated molecules with new
functionalities as well as very specialized
active materials.

Equipment dedicated to printed electronics,
that are able to handle specialized inks and
to provide printing accuracy way beyond that
of standard printing (in the 10s of um range).

Technology enablers are therefore not those
usually involved in electronics development.
The solution printing & coating industry is very
far from the standard electronics industry, in
terms of equipment and materials and they
have completely different industrial cultures.

Example of manufacturing evolution for OLED lighting
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EQUIPMENT AND MATERIALS MARKET WILL SOON START THEIR RAMP-
UP TO LARGE VOLUMES WITH A GROWTH STARTING IN 2015
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In this report, we analyze, estimate and forecast
the equipment and material markets for printed
and flexible electronics. Equipment and materials
markets are still low, and will remain so over the
next several years. Nevertheless the start of the
industry ramp up is expected before 2020. This
start is expected in 2018 for materials. It will be
driven by the OLED industry that will represent
a global market of almost $ 170M in 2020 (OLED
only). The equipment market will start its ramp up
sooner than materials, as device manufacturers
will have to prepare for upcoming volumes.
Our model for equipment forecasts is based on
existing and future projects in printed and flexible
electronics. Today it is unclear which deposition
process will be used and companies often buy

cluster tools with different deposition processes inside. In our scenario, ramp up is expected to start in
2015, thanks to conformable OLED displays, growing to over $1.3B in 2020 for the OLED industry alone.

In our materials forecast, our investigations have focused on typical materials and chemistries used for
the manufacturing of: electrodes / active organic layers (emitting compounds, photoactive, materials) /

charge transport materials / encapsulation systems.

TODAY, THIS INDUSTRY IS DRIVEN BY BIG 5 COMPANIES, BUT MANY
STARTUPS - FROM THE SENSING BUSINESS - COULD ENTER THIS MARKET

This past decade of investments and developments
now begins to pay-off, and printed & flexible
electronics is expected to ramp up in the next 10
years, creating the first volumes and stimulating
the growth for equipment and materials in this field.

Even though most of the new companies - mostly
start-ups or small companies such as ISORG, Canatu
or KWJ Engineering - are expected to come from
the sensing industry, the growth for equipment and
materials will come from a few very large players
involved in OLED manufacturing. Those players
are easily identified. They are Samsung and LG for
OLED displays and mainly Philips, General Electrics,

LG and OSRAM for OLED Lighting.

OLEDs for displays and lighting are the only
technologies expected to reach high volumes
by 2020 with almost 3 million m2 of processed
surface (which represents 77% of the total printed
electronics market in 2020). Strong efforts are
being made by chemicals companies, such as
Merck, DuPont, Dow, BASF and Sumitomo, in order
to provide adequate inks and protective coatings
that would allow solution printing of OLED devices.

Similarly, equipment manufacturers such as
Coatema, Applied Materials or Kateeva aim at
offering industry-adapted equipment for OLED
manufacturing. Nevertheless it is still uncertain
which manufacturing techniques will be preferred
by industrials (inkjet, screen printing, spray
coating, etc...) for material deposition.

EXCITING TECHNICAL CHALLENGES FOR THE CHEMICAL INDUSTRY
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Example of cost structure decrease for OLED lighting material
Report includes detailed breakdown: Manufacturing, encapsulation, extraction,

2019

2020

In this report, we explain how the growing demand
for printed and/or flexible electronics will raise the
production volumes for all materials. Chemical
companies will enter a phase of process upscale,
and optimization to guarantee a production at the
same level of quality and maintain high margins
while prices will progressively decrease. Overall
costs of flexible and/or printed electronics have
to be decreased in order to compete efficiently
against inorganic solutions.

Value for the chemical industry will lay in the
development of new molecules supported
by computational chemistry but also in their
formulations adapted to various printed
technologies and end use.

The short commercialization times of most electronic products will be a challenge for the chemical
industry that will need to adapt its development habits and follow the innovation pace required.




MARKET GROWTH AND TECHNICAL INNOVATION WILL BE MORE
CHALLENGING IN NON-OLED RELATED FIELDS

On the other
technological
complicated when aiming at applications such
as photovoltaic and printed sensors.

hand, growing sales and

advances are much more

Contrarily to OLED applications, flexible
and printed solutions in photovoltaic are not
being financially supported by significant
investments of players such as LG or Samsung.
Opportunities for new active materials or cost-
efficient encapsulations supported by a broad
number of research entities will come if new
applications (e.g., building integrated PV) start
generating sales.

The printed sensor field is extremely
fragmented and is generally formed of niche

markets.

OBJECTIVES OF THE REPORT

In this segment, each application requires
specific materials and specific equipment
dedicated to low volume production. An ink
developed for a specific application cannot
necessarily be used for another purpose. For
example, a semiconductor material dedicated
to absorb and react to Infra-Red (IR) light (and
thus used for printed IR detectors) cannot
be used for visible light sensing. Similarly a
material dedicated to sense carbon monoxide
(CO) will be unlikely to sense Nitride Oxide
(NOx). For this reason, chemical companies
will focus on high-end applications where
volume could be low but added value will
be high. Finding a provider for a specialized
active material can then be a challenge for a
small start-up with innovative concepts and a
commercial limitation in this part of the printed
electronics market.

This report, aims at giving insights on:

e The market and applications for Printed & Flexible electronics
e The timeline by applications (displays, lighting, solar cells, sensors, system-in-foil)
e The different production processes and technical challenges

e Equipment forecast

e Technical requirements & challenges for materials

e Cost structure material
¢ Material forecast
e Main players status

COMPANIES CITED IN THE REPORT (non-exhaustive list)
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TERMS AND CONDITIONS OF SALES

Definitions: “Acceptance”: Action by which the Buyer accepts the
terms and conditions of sale in their entirety. It is done by signing
the purchase order which mentions “I hereby accept Daydream’s
Terms and Conditions of Sale”.

“Buyer”: Any business user (i.e. any person acting in the course
of its business activities, for its business needs) entering into the
following general conditions to the exclusion of consumers acting
in their personal interests.

“Contracting Parties” or “Parties”: The Seller on the one hand
and the Buyer on the other hand.

“Intellectual Property Rights” (“IPR") means any rights held
by the Seller in its Products, including any patents, trademarks,
registered models, designs, copyrights, inventions, commercial
secrets and know-how, technical information, company or trading
names and any other intellectual property rights or similar in any
part of the world, notwithstanding the fact that they have been
registered or not and including any pending registration of one of
the above mentioned rights.

“License": For the reports and databases, 3 different licenses are
proposed. The buyer has to choose one license:

* One user license: one person at the company can use the
report.

* Multi-user license: the report can be used by unlimited users
within the company. Subsidiaries and Joint-Ventures are not
included.

e Corporate license: purchased under “Annual Subscription
program, the report can be used by unlimited users within the
company. Joint-Ventures are not included.

“Products”: Reports on MEMS, CSC, Optics/MOEMS, Nano, bio...
are bought on a unit basis. Reports are established in PowerPoint
and delivered on a PDF format.

“Seller”: Based in Cologne, Daydream GmbH delivers tangible
results to a wide-range of B to B clients by helping them expand
their market-reach, leveraging our unique assets and skills: world-
class team, proven methodology, deep experience, enabling tech-
nology and global footprint. Daydream is the B to B Strategic
Marketing and Sales partner of choice for our clients, with the capa-
bilities to add value throughout the entire life cycle of their products
and technologies. Our value stems from an end-to-end service
offering around 4 main pillars: Market Assessment, New Business
Development, Sales Force Support, B to B Sales, Marketing and
New Business Development Training. Daydream is active on indu-
stries such as Chemicals, Life sciences, Biotechnology, Food and
Cosmetics Ingredients, Water Treatment, Materials, Electronics
and Electricity.

1. Scope

1.1 The Contracting Parties undertake to observe the following
general conditions when agreed by the Buyer and the Seller.
ANY ADDITIONAL, DIFFERENT, OR CONFLICTING TERMS AND
CONDITIONS IN ANY OTHER DOCUMENTS ISSUED BY
THE BUYER AT ANY TIME ARE HEREBY OBJECTED TO BY THE
SELLER, SHALL BE WHOLLY INAPPLICABLE TO ANY 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
Daydream’s Terms and Conditions of Sale”. This results in
acceptance by the Buyer.

1.3 Orders are deemed to be accepted only upon written accep-
tance 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:

e within [1] month from the order for Products already
released;
or

e 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 Some weeks prior to the release date the Seller can propose

a pre-release discount to the Buyer.
The Seller shall by no means be responsible for any delay in
respect of article 2.2 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 The 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 undertakestoreplaceitat nochargetothe
Buyer provided that it is informed of the defective formatting

2.5

2.6

3.2

3.3

3.4

3.5

4.2

4.3

4.4

4.5

4.6

4.7

within 90 days from the date of the original download or
receipt of the Product.
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. .
No return of Products shall be accepted without prior infor-
mation 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.
Price, invoicing and payment
Prices 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. The prices
may be reevaluated from time to time. The effective price is
deemed to be the one applicable at the time of the order.
Daydream may offer a prerelease discount for the companies
willing to acquire in the future the specific report and
agreeing on the fact that the report may be release later than
theanticipatedreleasedate. Inexchangetothisuncertainty, the
company will get a discount that can vary from 15% to 10%.
Payments due by the Buyer shall be sent by electronic
transfer to the following account:
Sparkasse Kéln Bonn - Postfach 103544 - D50475 Kéln -
GERMANY
BLZ: 370 501 98
Kto-Nr.: 1900630540
IBAN: DE97 3705 0198 1900 6305 40
SWIFT or BIC: COLSDE33XXX
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.
Payment is due by the Buyer to the Seller within 15 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.
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.
Liabilities
The Buyer or any other individual or legal person acting on its
behalf, being a business user buying the Products for its
business 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.

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

In no event shall the Seller be liable for:

a) damages of any kind, including without limitation, inciden-
tal or consequential damages (including, but not limited
to, damages for loss of profits, business interruptio and
loss of programs or information) arising out of the use
of orinability tousethe Seller’s website orthe Products, orany
information provided on the website, or in the Products;

b) any claim attributable to errors, omissions or other inaccu-
racies in the Product or interpretations thereof.

All the information contained in the Products has been ob-
tained 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.
All the Products that the Seller sells may, upon prior notice
to the Buyer from time to time be modified by or substituted
with similar Products meeting the needs of the Buyer. This
modification shall not lead to the liability of the Seller,
provided that the Seller ensures the substituted Product is
similar to the Product initially ordered.
In the case where, after inspection, it is acknowledged that
the Products contain defects, the Seller undertakes to replace
the defective products as far as the supplies allow and without
indemnities or compensation of any kind for labor costs,
delays, 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.

The deadlines that the Seller is asked to state for the mai-

ling of the Products are given for information only and are not

guaranteed. If such deadlines are not met, it shall not lead
to any damages or cancellation of the orders, except for non
acceptable delays exceeding [4] months from the stated
deadline, without information from the Seller. In such case
only, the Buyer shall be entitled to ask for a reimbursement of
its first down payment to 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, governmentintervention,
embargoes, strikes, labor 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 All the IPR attached to the Products are and remain the
property of the Seller and are protected under German 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. 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);

e 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);

o Licensing, leasing, selling, offering for sale or assigning the
Product.

6.3 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.

6.4 The Buyer shall define within its company point of contact for
the needs of the contract. This person will be the recipient
of each new report in PDF format. This person shall also be
responsible for respect of the copyrights and will guaranty
that the Products are not disseminated out of the company.

6.5 In the case of a multisite, multi license, only the employee of
the buyer can access the report or the employee of the
companies in which the buyer have 100% shares. As a matter
of fact the investor of a company, the joint venture done with
a third party etc... cannot access the report and should pay a
full license price.

7. Termination

7.1 Ifthe 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 German Commercial Courts of Cologne, which shall
have exclusive jurisdiction upon such issues.

9.2 German law shall govern the relation between the Buyer and
the Seller, in accordance with these Terms and Conditions.




