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QustomDot delivers Cd-free
QD color conversion for
microLED applications

2




microLED |

displays have a U _\./_
_ strong and C][] I /Q\

entiCing USP Better energy Incredible

efficiency than brightness
OLED or LCD



MICroLED
applications go
. far beyond
current display
technologies
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Production cost 20-40x too high for commercial
viability

and red microLEDs are inefficient and expensive
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Red and green quantum dot

»color conversion enables a
commercially viable microLED
technology
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Color conversion simplifies manufacturing
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Color conversion delivers high-performing red and
green microLEDs
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Color conversion simplifies manufacturing




Mass transfer — conventional
technology requires 3 mass

" transfer processes o
ses
—> |00 4]
O 3 X [0 0 o]
transfer
MICroLED RGB

wafers MIcrolLEDs
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Color conversion delivered on panel,
after mass transfer process
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Color conversion delivered on wafer,
before mass transfer process
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Color conversion delivered on wafer,
after mass transfer process

Blue
MiIcroL
wafer

Qlo

On-wafer
color
conversion

MICroL

wafer

Microc

isplay



13

Color conversion simplifies the
microLED mass transfer process

« Reduces number of transfer cycles 3x

e Qvera

o Flexibili

transfer yield improvements

ty in color conversion integration
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LED EQE
The red gap - conventional O
technology requires 2 different A I
die materials —— et

» Solid lines: large LEDs
* Dotted lines < |0 uym pLEDs

» Low efficiency of AlGalnP microLED
 |arger trade-off compared to InGaN

3320 400 4350 500 230 600 &30 J00

source: yole



EQE

The red gap - conventional i
technology requires 2 different USSR ik ook il
. . Current Density (A/cm?)
die materials
« Red AlGalnP driven at current densities far
from optimal efficiency
 Different driving voltage required
» Accommodating for AlGalnP adds i:
complexity to the electronic circuits V.z 'VI v

source: yole
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Color conversion simplifies the
microLED driving electronics S,

16 Current Density (A/lcm?)

7 single blue InGaN material Amblent light I I

« Single set of turn-on voltages, (V) and P omm—
temperature characteristics rrrarwio FE . -Iﬁl.g |

» QD-CC leverages maximal efficiency of Scatterng parics I ncan | incan




17

- N L -
~ - ."i -, -
e P - e
“EF, E pa O v
T i 4 B S
LT L4 S - B A
/ <4 ” s T~/
/ / g . ; ~
A / /\\\ 7 4 4
. N o
e \\\.
S S
L =
A N
& X
S
< ~
- ~

Color conversion delivers high-performing red and
green microLEDs
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Color conversion delivers
microLEDs with higher efficiency
and lower power consumption

 |argest efficiency gain in red color

« Total power consumption decreases by
more than 40%

 Further gains are a function of blue
microLED development

. \,
S S
-

75%

30%

40%
25%
I 15

>100pum I1Sum S pm
pLED pLED

>10um IS um S um >100pym IS um S um
puLED uLED pLED pLED

| Required Optical Power: 100 } | Required Optical Power: 100 ]

—1 -1 -

source: yole
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Color conversion delivers oewre W
displays witnh large color gamut -
volume

» Emission wavelength can be tuned

towards application need
* Narrow emitters ~ PUREBlack

 Color saturation maintained at high
luminance: |arge color gamut volume Source: Samsung Display Corporation
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Color conversion simplifies manufacturing
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Color conversion delivers high-performing red and
green microLEDs
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The challenge for

QD colour conversion: bring
a complete & easy-to-use
solution to microLED
manufacturers

Blue light

Process
stability

o

absorption

_—

)

RoHS

High
patterning
resolution

complian

i

Long
lifetime

NN

A

Conversion
Efficiency

Layers of
<10um
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glo

Cd-free QD challenge 1:
high color conversion efficiency below 10 pm

glo

Cd-free QD challenge 2.
photostability at high blue light tlux



Cd-free QDs deliver high
» COlor conversion efficiency
in large LEDs

« 50% color conversion efficiency shown
above 100 um
 Manuscript in review

-
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Cd-free QD challenge -

.+ high conversion efficiency

N<710 um

« 10-40 x increase in QD solid required
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Cd-free QD challenge -
s high conversion efficiency
N<710 um
« 40% color conversion efficiency breached
for red QD films

« 30% color conversion efficiency breached
for green QD films

Color Conversion Efficiency
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Cd-free QD challenge -
% high conversion efficiency
N<710 um

On track to breach 50% barrier in 2023
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Cd-free QD challenge 1:
high color conversion efficiency below 10 pm

glo

Cd-free QD challenge 2.
photostability at high blue light tlux
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Required pump flux depends
on display brightness and
panel design

The screen brightness, pixel
density and LED size determine
the blue pump intensity

] LED size in pym m
1000 . L 80
f | pp
100 —~
: 500
Blue LED 10 — ppI
Intensity -
A B 3000
5 PP
0.1 <
0.01 =

10 10" 10
Device brightness in Nits

sSource: yole
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Application segmentation o
» AS guiding principle oeled 103 T o7 opi
in W/cm? 1_: ______ - ggooo
i0l ] pp
0.7 =
» Different microLED applications can be __
nositioned in different regions of the graph 001 =
« Still highly variable on pixel/panel design B S
10 10 10

Device brightness in Nits

sSource: yole



Cd-free QD challenge-
» high blue light flux

« Majority of microLED applications can

0€

targeted below T W/cm? blue LED inter
» High-end AR applications (>TM nits)
operate around 5 W/cm?
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QustomDot's Cd-free QD f Qo=
photostability facilitates
+ QD-microLED applications o
N O/ A /I /A
ntensity 1000 100 100  1000/500

MmW/cm?
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Excellent optical S
properties maintained »

2 over 1000 hours
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Q QustomDot

09 - Green QDs
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Cd-free QD challenge-
= high blue light flux

e QustombDot o
MmicroLED dis

N track to enable entry-level

dlays with co

* Further development towa

microLED applications

Or conversion
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h-end
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Cd-free QD challenge 1:
high color conversion efficiency below 10 pm

glo

Cd-free QD challenge 2.
photostability at high blue light tlux
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2023 outlook

* Product development towards entry-level
microLED applications

» Technology development for high-end
microLED applications

» Fundraising to support our mission

Pixel size
or layer
thickness

(um) 10
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Raising series A to bring a
s Cd-free QD ink for microLED
applications to the market
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Check out our podcast
7 QustomDot Radio!
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Don't hesitate to
reach out!

Dr. Willem Walravens
founder, CTO
willem@aqustomdot.com

Dr. Kim De Nolf
founder, CEO
Kim@agustomdot.com

Dr. Igor Nakonechnyi
founder, CPO
igor@qustomdot.com
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