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WHICH APPLICATIONS ARE DRIVING INKJET PRINTING’S ADOPTION?
film encapsulation for displays (smartphones,
TVs). Now driving the market, OLED display is
doing much more than creating opportunities
for inkjet printing. It is also democratizing inkjet
technology as a new process for manufacturing
electronics and microelectronics. Kateeva, a
US-based company manufacturing printers for
OLED displays, is one of the leading companies
using inkjet printing technology. After being
the first to reach mass production for thin-film
encapsulation, the company is now targeting
RGB (red/green/blue) OLED material deposition
by inkjet for TV LG display is currently in pilot
production using Kateeva printers.

Between a sheet of paper and a flat-screen TV,
a common theme exists: each can be printed
with inkjet printheads. Inkjet printers were
invented by IBM in the 1970s as an alternative
to dot-matrix printing. However, at the time
IBM’s researchers probably didn’t think that their
invention would be a key process step in the
manufacturing of TVs, electronic components,
and solar cells. It wasn’t until the end of the
last decade that inkjet printheds stepped up to
support all three of these categories – fueled
by the need for fast, low-cost prototyping of
printed circuits, as well as technologies able to
deposit very thin conductive lines on solar cells
without compromising efficiency.
Drop-on-demand (DoD) piezoelectric printheads
are the most suitable devices for depositing a
picoliter of inks where you want, when you want,
and at high frequencies. Compared to thermal
ejection, which is largely used in consumer office,
and commercial printing, piezo printheads are
used in industrial applications because of their
higher resistance and longer lifetime in harsh
environments. Furthermore, piezo ejection
offers more choice in ink selection: for example,
aqueous, solvent, and UV-curable inks.

A strong increase in wearables requiring miniaturized,
“close to the skin” devices in certain applications,
is paving the way for flexible printed electronics.
Expensive photolithography processes with mask
technology could be replaced by inkjet printing
processes to deposit conductive lines on-demand.
Inkjet technology demonstrates consistently
improving performances in terms of deposition
accuracy, high-resolution printing, and droplet
volume control. Printheads are one of a printer’s
key components, and they’re becoming increasingly
complex, requiring strong knowledge and experience.

After lengthy R&D dedicated to utilizing inkjet
printing as a prototyping tool, the first massproduction market emerged with OLED thin-

High throughput printing is now reached with
high number of printhead modules in a same
printer. It is worth noting that nozzle positioning
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and well-controlled ejection are key to printer
manufacturers and targeted applications. Printhead
quality is improved by using MEMS technologies and
thin-film PZT (Lead Zirconate Titanate), helping them
attain the required level for electronic applications.
This report describes the technology requirements
and improvements made in order to meet functional,
additive printing requirements.

Can inkjet printing manufacture a full electronic
device? The answer is yes, but only in prototyping
applications. Using an inkjet printer, 3D inkjet
printing can now manufacture a PCB card from A Z. Nano-Dimension, a developer of 3D printing
equipment solutions, released at the end of 2017
its Dragongfly 2020, which uses Konica Minolta
printheads. In mass applications, inkjet remains one
of the key steps in the manufacturing process.

A PRINTHEAD MARKET REACHING MORE THAN $31 MILLION IN 2023
Functional printing is leveraging the use of inkjet
printing and opening new market opportunities
for printhead manufacturers. The manufacturing
digital revolution is underway and inkjet printheads
integrated in industrial printing equipment are
expected to reach more than $31 million in 2023,
with a CAGR of 30.3% from 2017 - 2023. Key players
in this field are Konica Minolta, Fujifilm Dimatix,
Océ-Canon, and Xaar. Other Piezo printhead players
are currently very active in the graphics domain,
where the market is growing, However, competition
is focused on gaining its slice of the pie too.

This report contains printhead market share and
printhead market forecasts for functional and
additive printing, along with estimated printer market
shipment by application.
R&D still represents a large portion of inkjet printer
acquisition, with 93% of total printers shipped. Mass
production has only just begun for OLED display thinfilm encapsulation. It’s a good sign that the industry is
showing interest in RGB deposition, PCB, and flexible
electronics.
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Revenues generated by printhead players are presented in the report
(Yole Développement, January 2018)

INK: THE OTHER KEY PARAMETER OF THE PRINTING PROCESS
Overview of functional ink players by major applications
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In an inkjet printing process, the “golden
triangle” of key parameters is: Printheads – Inks
– Substrates. Formulating functional inks is a key
challenge in manufacturing applications, since a
diversity of materials must be ejected: conductive
inks, metallic inks, resist inks, and OLED-based
material inks. This report presents an estimate of
the ink volume required in the field of functional
and additive manufacturing. Inkjet printheads’

tolerance in terms of viscosity and surface
tension is limited, and could only be optimized
for a certain type of printhead.
This report also covers the challenges linked to
ink formulation, and the ideal ink properties for
piezo printheads. Collaborations are mentioned,
describing which ink players are currently interested
in developing a functional printing market.

OBJECTIVES OF THE REPORT

•	G et an overview of emerging printhead applications & market
•	G ive the current status of inkjet printing technology adoption on the different market
• Provide an application roadmap
•	Access market metrics at inkjet equipment and inkjet printhead devices for electronics,
microelectronics and microoptics applications from 2017-2023
•	Understand the technological and economical challenges of using inkjet printing in those applications
•	G ive an overview of the key players and key supply chains in related applications
•	Learn about inkjet printhead technology trends to access electronics, microelectronics market
•	Introduce ink players and collaboration
COMPANIES CITED IN THE REPORT (non exhaustive list)
Agfa, BATM Systems, BOE, Brother, Canon, Cosemi, Dow Chemical, Dupont, Fujifilm Dimatix, Funai, HP,
Intrinsiq, Japan Display, JOLED, Kateeva, Kodak, Konica Minolta, Kyocera, Lexmark, LG Display, Luxexcel,
MEMJET, Merck, Meyer Burger, MGI – Ceradrop, MicroFab, Microresist Technology, M-Solv, Mutracx, NanoDimension, Notion Systems, Novacentrix, Océ – Canon Group, Orbotech, Panasonic, Printed Electronics Ltd,
PV Nanocell, Ricoh, Samsung, Schmid, Seiko Epson, Seiko Instruments, Semes, Sony, SRS, Sumitomo Chemical,
Sun Chemical, Thinfilm, Tokyo Electron Ltd (TEL), Toshiba Tec, Trident, Xaar, Xerox, and many more
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“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
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annual subscription to a package (i.e. a global discount based
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via the service, a global search service on line on I-micronews
and a consulting approach), is defined in the order. Reports are
established in PowerPoint and delivered on a PDF format and the
database may include Excel files.
“Seller”: Based in Lyon (France headquarters), Yole
Développement is a market research and business development
consultancy company, facilitating market access for advanced
technology industrial projects. With more than 20 market
analysts, Yole works worldwide with the key industrial companies,
R&D institutes and investors to help them understand the markets
and technology trends.
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 Yole’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 P roducts are sent by email to the Buyer:
• within [1] month from the order for Products already
released; 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 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 incases 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 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 T
 he 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 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.
3.2 Yole may offer a pre release 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 the anticipated
release date. In exchange to this uncertainty, the company will
get a discount that can vary from 15% to 10%.
3.3 Payments 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.
3.4 Payment 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.
3.5 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
4.1 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.
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 
All 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.
4.5 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.
4.6 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.
4.7 T
 he deadlines that the Seller is asked to state for the mailing
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, government intervention, 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 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. 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 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 T
 he 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 context of annual subscriptions, the person of contact
shall decide who within the Buyer, shall be entitled to access
on line the reports on I-micronews.com. In this respect, the
Seller will give the Buyer a maximum of 10 password, unless
the multiple sites organization of the Buyer requires more
passwords. The Seller reserves the right to check from time
to time the correct use of this password.
6.6 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 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.

