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Market & Technology Report - November 2019
MiniLED prosumer applications are on their way – and industrial direct-view LED displays are
strengthening their development.
WHAT’S NEW

MINILED VS. MICROLED - WHY THE CONFUSION?

KEY FEATURES

MicroLEDs have drawn an increasing amount
of attention since Apple acquired Luxvue
in 2014. Apple has spent $1.5-$2B over the
last five years in this area. Panel makers such
as Samsung, LG, AUO or Innolux have also
significantly increased their efforts. Startups
have raised more than $800M to date, including
at least $100M in 2019. Patent filings are growing
exponentially and technology is progressing on
all fronts.

combination of size, application, architecture
and manufacturing infrastructure. MicroLEDs
require major technology breakthroughs and
disruptions in assembly and die structure,
as well as a significant overhaul of the
manufacturing infrastructure. MiniLED chips
only require incremental evolution of standard
LED chips with very similar architectures and
can be manufactured in the same fabs with only
minor upgrades.

Amidst this flurry of MicroLED news and
activity, a new term also emerged in early 2017:
MiniLED. The technology is often described as
a stepping stone, bridging the technology and
application gap between traditional LEDs and
MicroLEDs. However, there is no commonly
accepted definition of either term. As the names
suggest, size is a critical aspect. Building on a
consensus from the many companies surveyed
through Yole Développement coverage of both
topics, MicroLEDs are usually considered to be
below 50µm along their sides while, by default,
MiniLEDs fill the size gap between MicroLEDs
and traditional LEDs. In practice, MiniLEDs
are better distinguished from MicroLEDs by a

On the application side, MicroLEDs’ promise
lays in the realization of disruptive, high pixel
density self-emissive displays, while MiniLEDs
are used to upgrade existing Liquid Crystal
Displays (LCDs) with ultra-thin, multi-zone
local dimming BackLight Units (BLU) that
enable form factors and contrast performance
approaching that of Organic Light Emitting
Diodes (OLEDs). On the signage and public
information display market, MiniLEDs are also
promising for the realization of cost-effective,
high performance Narrow Pixel Pitch (NPP)
LED direct view displays used in digital signage
applications such as in retail, corporate and
control room applications.

• Recent technology status and trends
including chip, assembly and driving
levels
• Updated adoption roadmap and
volume forecast for displays and
epiwafers
• Automotive lighting application
analysis
• Detailed analysis of MiniLED
technologies in two major display
application areas:
- High performance LCD in
applications including TVs,
smartphones, monitors and
automotive
- Narrow pixel pitch LED direct
view displays based on SMD and
COB
• Key players and supply chain
• Display panel volume forecast
• LED epiwafer volume forecast

MiniLED vs. MicroLED - Design and manufacturing aspects

Traditional LEDs

MiniLED

= INCREMENTAL EVOLUTION

MicroLED

= DISRUPTION

Chip size and
design

Smaller chips but
similar architecture

Size < 10 m
New challenges (eg. EQE..)

Chip
manufacturing

Same fab with some incremental improvements
(eg. clean room, dicing…)

New fab!
Class 100 or 10, steppers, ALD,
lift off, wafer bonders (...)

Assembly

Die bonders OK (ie. 100-50,000 die per hour) but improved
technologies desirable to lower cost
0.5-2M die per hour

Need >> 100 die per hour

Application /
Display
architecture

Improved LCD backlight based displays
Direct view LED displays/videowalls

High pixel density self
emissive displays
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MINILEDS CAN HELP LCDS BRIDGE THE GAP TO OLEDS IN SOME
HIGH-END DISPLAY APPLICATIONS
MiniLEDs can be categorized into two main
display application segments: LCD backlights and
direct view displays. Each involves mostly distinct
technological requirements and ecosystems.
For LCD backlights, MiniLEDs are a way to
narrow the gap with OLEDs, delivering higher
brightness and better control of local black levels
compared to standard LCD panels. While not as
perfect as OLEDs’ pixel-level dimming, MiniLED

LCDs definitely narrow the gap as shown by the
many prototypes presented by a wide variety of
display makers. Yole Développement estimates
that MiniLED benefits stand out mostly in
three major applications: TVs, monitors and
automotive displays.
TVs are the most promising market volume
opportunity, and are likely to drive MiniLED
shipments. The technology could help LCDs
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bridge the gap and regain market share against
OLEDs in the high-end, large size, most profitable
segments. This opportunity is all the more enticing
to panel and display makers which haven’t yet
invested in OLED technologies. They see the
potential to extend their existing LCD fabs’ and
technologies’ lifetimes, and boost their profitability.
Significant adoption is however not expected until
the industry further reduces chip sizes and develops
more efficient assembly processes in order to
reduce cost. Reducing chip sizes also involves
changes in the BLU design and a possible transition
from printed circuit boards to glass as a substrate.

the market and competition, empower the supply
chain’s equipment development and availability, and
possibly enable faster adoption in other applications.

For high-end monitors where OLEDs have yet to
overcome challenges in terms of availability and
lifetime, MiniLED LCDs could deliver excellent
contrast and high brightness at lower cost.

There is still a question mark regarding another high
volume application: smartphones. Here, MiniLEDs
are facing a strong incumbent in OLEDs, whose costto-performance ratio has already promoted them
into a dominant position in high-end and flagship
segments. OLED performance keeps improving and
cost keeps decreasing, thanks to higher yield and
excess capacity resulting from the large number of
new suppliers setting up new flexible OLED display
fabs in China. Yole Développement therefore
estimates that there are scant opportunities for
MiniLEDs in smartphones.

Tablets are also an opportunity for MiniLEDs.
Apple is expected to adopt the technology in its
next iPad Pro. This would send favorable signals to

Overall MiniLED opportunities:
Market growth vs. market size per application
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Automotive is also a very promising application.
MiniLEDs could deliver a very desirable combination
of high brightness and high contrast with the wellestablished and rugged LCD technologies that
automakers have learned to trust and rely upon.
This could deliver a unique value proposition and
shorten qualification times compared to less wellproven OLEDs, whose lifetime and reliability for
this demanding application are ongoing concerns
for automakers.

For direct view LED displays, MiniLEDs used
in conjunction with Chip On Board (COB)
architecture could enable higher penetration of
NPP LED displays in multiple applications, hence
increasing the serviceable market. Die size could
evolve continuously toward smaller dimensions,
possibly down to 30-50µm, in order to reduce cost.
Adoption in cinema is still limited but even modest
adoption rates would generate very significant
upsides.
Last but not least, MiniLEDs are also making
their way into lighting applications. In this field,
advanced automotive front lighting systems such as
smart headlamps could represent a real upside for
MiniLEDs in the mid-to-long term.

NOT ALL PLAYERS WIN WITH MINILEDS
Over the last few years, an unprecedented variety
of display technologies has emerged, including
OLEDs, quantum dots, dual cell LCDs, and
MicroLEDs. They all seek to better deliver the new
advanced features required to stimulate demand and
pricing in various display end-markets. This poses a
challenge for panel makers, as multiplying technology

development paths can be costly. However, one key
benefit of MiniLEDs is that they leverage proven
technologies, allowing minimal capital expenditure
and faster development timelines.
For Taiwanese display makers, MiniLEDs are a
strategic defensive opportunity. They haven’t
invested in OLEDs. Meanwhile, their position in

Rise of MiniLEDs - A shortfall for LED packagers
Module/BLU
players

Chip players

Packaging
value
Panel players

(Yole Développement, November 2019)

MARKET & TECHNOLOGY REPORT

LCD panel manufacturing is challenged by rapidlyincreasing Chinese capacity, which is pushing
prices downward. MiniLEDs are an opportunity
for differentiation and increased added value. But
Chinese makers are also working on MiniLEDs
among multiple other technologies such as
White OLEDs (WOLEDs), inkjet printed OLED
and electroluminescent quantum dots.
Korean companies appear to be mostly moving
out of LCDs and focusing all investment on
OLEDs. However, for the time being, LG still
needs to generate cash from its LCD operation
to fund its WOLED ramp up and MiniLEDs could
present an opportunity to increase added value
from its LCD products.
Upstream in the supply chain, MiniLEDs should
benefit chip and BLU/module/panel players and

allow some to move up the value chain. As
MiniLED applications are mostly constructed
in COB processes, there is a risk that LED
packagers may be squeezed out of the supply
chain. The most exposed are reacting by either
moving up the supply chain or by developing new
innovative packages or modules that could allow
them to remain relevant and even to surf the
MiniLED wave.
In this context, while we don’t expect MiniLEDs
to be a major and disruptive game-changer in
the display industry, it is an alluring incremental
innovation and presents potentially appealing
opportunities for some LCD players to narrow
the gap with OLEDs. It is also a means to enable
higher penetration of NPP displays for direct
view LED display players.
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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
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2. MAILING OF THE PRODUCTS
2.1 Products

are sent by email to the Buyer:
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• 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
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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
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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.
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Yole Développement, credit card or by electronic transfer to the
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Account n°: 0170 200 1565 87
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payments will be mentioned on the order.
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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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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.
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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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will be free from infection.
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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.

