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EMERGING PRINTING TECHNOLOGIES: ENABLERS OR REPLACEMENTS
FOR EXISTING SOLUTIONS?
The world is going digital, and that impacts
printing technologies. Emerging printing
technologies are benefiting most from this
revolution. They are now on the verge of
replacing some conventional manufacturing
techniques in the electronics, microelectronics
and display industries. Moreover, these
emerging technologies enable new processing
capabilities where conventional techniques
face limitations, in conformality, uniformity or
selectivity.
What are these emerging printing technologies?
Inkjet, spray and laser transfer, to name but
a few, are driving new momentum in the
manufacturing industry. The display market
is one area where inkjet printing has solved
key issues, bringing process flexibility while
drastically decreasing end-product cost.
Similarly, aerosol technologies are meeting the
challenges of 3D shaped surfaces for shielding or
in-mold electronics, where screenprinting faces
limitations. Future 5G wireless applications

bring many challenges, with higher operating
frequencies and shrinking systems.
Emerging printing techniques add value
most at the technical specification level
and by simplifying the supply chain. Some
specific market segments require low-volume
customized solutions, like the aerospace or
defence markets, where flexible tools and inhouse development for confidential aspects are
requested. Companies like Nano Dimension or
Fujifilm Dimatix provide versatile prototyping
solutions and small volume manufacturing
tools, enabling complete control over the
printed circuit board (PCB) fabrication process.
The report lists the applications that find
key advantages in using emerging printing
technologies and comparing these new
processing techniques with conventional ones.
One can appreciate here the broad scope
of potential markets impacted by printing
technologies, and some markets cannot even
be foreseen yet.
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CREATING $781M WORTH OF EQUIPMENT BUSINESS OPPORTUNITIES
The emerging printing equipment market is
expected to grow at a 5.8% compound annual
growth rate (CAGR) for the next five years, to
reach $781M in 2024. It is a very broad market,

with many competing different techniques
addressing various needs in terms of throughput,
spatial resolution and manufacturing cost. Some
techniques are clearly barely at the R&D level,
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such as electrohydrodynamic (EHD) printing, but
promise unparalleled spatial resolution. Others,
like inkjet, are very well-established in the
graphics industry of course, but are also becoming
increasingly well-established in the electronics
and display fields for coating or dispensing. As a
consequence, inkjet benefits from a good reputation
in the industry as a whole despite difficulties in
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finding ideal ink formulations. It is then not a
surprise that inkjet printing dominates in terms of
revenue as of 2018. In this report, Kateeva, a major
player in inkjet printing, generates the highest
revenues, since it is presently serving the organic
light emitting diode (OLED) display manufacturers
with thin-film encapsulation and soon red/green/
blue (RGB) OLED dispensing. Companies are
investing in new manufacturing facilities and tools
to meet the demand. The Sony and Panasonic joint
venture company JOLED has announced a new
factory with 220,000 display production capacity
using inkjet printing technology. However, inkjet
technology’s lead is forecast to significantly shrink
by 2024. Printing technologies, in particular
aerosol jet, microtransfer printing and laser
transfer technology, will dramatically increase
their respective market shares by 2024. Aerosol
jet will grow at the fastest rate, with a 14.1% CAGR
between 2018 and 2024. Display applications will
be a key driver of this growth. Meanwhile, spray
coating and printing is forecast to almost double
in revenue between 2018 and 2024, filling the gaps
between conventional techniques for low-cost,
uniform and conformal coatings, including over
large areas.
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A COMPETITIVE LANDSCAPE THAT WILL RESTRUCTURE THE INDUSTRY
Inkjet and spray printing along with microdispensing
involve many competing players. Meanwhile,
Optomec’s aerosol jet products, and X-Celeprint’s
microtransfer printing have an interesting position
as of 2018. They are the only ones promoting
and selling their respective technologies.
This shows heterogeneity in the competitive
landscape. Innovation is happening fast, so Yole
Développement (Yole) experts expect new
players to compete with the initial ones in years
to come. Kateeva is forecast to remain a major
player in the inkjet industry. It has jump-started
inkjet production lines for OLED encapsulation
and is moving fast towards OLED dispensing. Since
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display applications represent a major source of
revenue, Kateeva will remain a key player in the
printed electronics industry for the foreseeable
future. Yole analysts expect other large players
such as Tokyo Electron Limited (TEL) and J-OLED
to compete with Kateeva in the display market
using printing technologies. The functional spray
landscape is also very competitive with many wellestablished players, especially in Europe, such as
Süss MicroTec and EV Group. This technique is set
to grow due to its simplicity and low maintenance
costs. On the laser technology side, there are
only a handful of known players. This potentially
disruptive technology will likely compete with
microtransfer printing especially for microLED
display applications. Yole experts believe several
other players, major or not, are also exploring this
technology and its capabilities for PCB repair and
display applications in particular. The increasing
interest in emerging printing technologies will
probably lead to some reaction from conventional
printing players. Benchmarking the technologies
is a first assessment step. This report compares
the technologies in a cost-of-ownership analysis
of emerging and conventional printing techniques,
in an objective assessment. It will be an intensive
race between emerging and conventional players,
with an expected restructuring of the industry set
to expand some product portfolios and market
shares.
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1. SCOPE
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1.1 
general conditions when agreed by the Buyer and the Seller.
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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 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 
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
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 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.
4.5 A ll the Products that the Seller sells may, upon prior notice
to the Buyer from time to time be modified by or substituted
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Product initially ordered.
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the Products contain defects, the Seller undertakes to replace
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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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the exclusion of any further damages.
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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.
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•
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•
Product.
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Buyer needs to contact Yole Développement’s Public Relations
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6.4 
The Buyer shall be solely responsible towards the Seller of all
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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
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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.

