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Cautionary Note Regarding

This presentation contains certain forward-looking statements within the meaning of Section 27A of the Securities Act of 1933 and Section 21E of the
Securities Exchange Act of 1934 and the Private Securities Litigation Reform Act, as amended, including those relating to the Company’s product
development, market opportunity, competitive position, possible or assumed future results of operations, business strategies, potential growth
opportunities and other statements that are predictive in nature. These forward-looking statements are based on current expectations, estimates,
forecasts and projections about the industry and markets in which we operate and management’s current beliefs and assumptions.

These statements may be identified by the use of forward-looking expressions, including, but not limited to, “expect,” “anticipate,” “believe,”
“estimate,” “potential,” “predict,” “project,” “should,” “would,” and similar expressions and the negatives of those terms. These statements relate to
future events or our financial performance and involve known and unknown risks, uncertainties, and other factors which may cause actual results,
performance or achievements to be materially different from any future results, performance or achievements expressed or implied by the forward-
looking statements. Such factors include those set forth in the Company’s filings with the Securities and Exchange Commission. Prospective
investors are cautioned not to place undue reliance on such forward-looking statements, which speak only as of the date of this presentation. The
Company undertakes no obligation to publicly update any forward-looking statement, whether as a result of new information, future events or
otherwise.
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Smartkem (Nasdaqg: SMTK)
class of transistor using |
advanced semiconduct
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CPI, Sedgefield
Initial process development

Smartkem HQ, Manchester
Material research
&development

> LinkZill, China

Business Development and
engineering support

ITRI, Taiwan

Technology transfer
agreement for commercial
process development

7

‘| FAE Office, Taiwan
Busmess development
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Smartkem’s TRUFLEX® Materials

Minimal capital

re-investmen
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Benefits of low temperature TFT process

cnergy use - Overall lower energy use in manufacturing
(no PECVD)

Substrate type - wider choice of plastics with improved
properties

Transparency

Biodegradability (<12 months)

Bio-derived (e.g. cellulose)

Low-cost

NN

ntegration benefits - TFT backplane could be processed
on top of the device (OLED, micro-LED, etc), potential for
R2R manufacturing

Plastic electronics should not add to the
plastic waste problem

Bio-degradable

PVA, PBS

Petroleum based

Bio-derived

Bio-PE, bio-
PET, bio-PP
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TRUFLEX® Stack - Dual Gate OTFT Process

Sputter and pattern back-
gate metal by
photolithography and wet
etching

Base layer spin coating
and UV/thermal curing

Sputter and pattern SD
(50nm) by
photolithography and wet
etching

SAM and OSC spin
coating and baking

OGl spin coating and
baking, SRL spin coating
and UV/thermal curing

Sputter and pattern gate
by photolithography and
wet etching

Substrate

Base Layer 0.5 um

Source Drain P'?(e

Source Drain

[10SE T Source 1 Drain [P
.

Gate

|
u

RIE etching (O2/Ar)

Passivation layer
spin coating and
UV/thermal curing

Passivation layer
patterning using
photoresist with
dry etch transfer
of pattern

Sputter and pattern
(50nm) gate contact
metal by
photolithography
and wet etching

|

Passivation1

|

Passivation1

|

Passivation1
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OTFT fabrication equipment in UK for 47,87, 12" glass and flex

\ F,{?Hi‘l_ge;gm’ .
|

| -

C

« Digital lithography -
1.5um minimum feature
Size

« 0.5um overlay accuracy
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Process flow for OTFT Displays and Circuits

200ppi QVGA AMOLED

MASK 6 MASK 7 MASK 8
PV2 Pix Pix Def
via electrode Layer SLED
MASK1 MASK 2 MASK 3 MASK 4 MASK 5
Back Source Gate PV Gate PV2 Pix Pix Def
gate Drain Metal via Contact via electrode Layer P
PV2 Gate : :
via Contact 2 PV3via Logic
MASK MASK 2 MASK 3 MASK 4 MASK 5 MASK 6 254ppi 48x48 OTFT-
Mini/Micro- Planariser Back Source Gate PV Gate ULED (0.27" diagonal)
LED gate Drain Metal via Contact

Logic cells require 5 masks for fabrication (similar process flow as for OLED, OPD, microLED)

Additional layers PV2/GC2/etc can be used for integration of OLED, OPD, wiring layers

Capability in OTFT circuitry has been developed in parallel with display activities

+ Itis not yet fully enough characterised to offer as a commercial foundry service

+ Digital lithography capability makes OTFT circuitry a low-cost R&D activity

25ppi 27x48 OTFT-
mini LED
Backlight
(2.17" diagonal)




MicroLED Display Benefits

- Superior Brightness and Efficiency

- Longevity and Durability '

+ High Contrast and Colour Accuracy

 Scalability and Versatility

* Thinner and Lighter Designs i .



Mainstream Approach
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- Transfer 1- from Sapphire substrate to Carrier 1 (COC1)

Transfer 2 - from Carrier 1to Carrier 2 (with pitch increase,
sorting, and RGB)

Red, green and blue

Transfer 3 -from Carrier 2 to backplane LER ep;wafers. singulation Chi pS transferred at

original pitch to COCI1
Weld/solder/bond the LEDs to the backplane e mE mE mm /\'
H EE EE EE =

s . . HEE EE EE =HBE
Perform AOIl and rework individual pixels which are HE EE EE EE B

distributed randomly across the array. The rework process EE EN EE =N

is limited to one or two attempts and is not always : - - : - - : - - : = - |-J._-Jl_-‘l._-‘l._-‘l._-‘l.‘|
successful. Laser re-work can potentially damage the TFTs EE EE EE EE

inthe backplane. HE HE R | HE TranSfer to TFT baCkplane -

HE EE EE EE'BH eutectic bond and test
EE EE EE EHB=R

Chip sorting onto
transfer sheet
(COC2)
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MicroLED needs small die sizes to be economical
Cost of LEDs in 125" TV

* Formicro-LED to be economical we need to be using <10
50um micron size LEDs for TV applications

50um fine 30u
5. e sand -
- = salood cel

T .
300 ‘(l' TR}

10um
200 5x9 mil? 3xS mil?

- B "
[ﬂmp.- “w ‘40\,\."‘ g% 94 -

0 10 20 30 4 50 60 Mini LED 0 15630 2 30s30 . Se10

Size of LED in microns

Challengel!

Arrange 24 million micro-LEDs
smaller than grains of sand in
the correct order and then
solder them to make an
electrical connection with
»99.99999% yield

8 million pixels (xRGB) 2 [SK
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Eutectic bonding process - anode cathode pads on
backplane (Cu)
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Eutectic bonding process - electroless nickel immersion gold

(ENIG) bump
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Eutectic bonding process - MicroLED placement
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Eutectic bonding process - IR laser welding of pads to join
metals
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Chip-First p-led Process - Monolithic Backplane Build on a COC2
4 N

] i b) Laser lift-off onto blue tape

a). —-‘
Sapphire _._7_|_ SR

\ \ Blue tape j
/ / Laser-induced forward transfer (LIFT) \

o). d). (pitch same as display) Chip on carrier 2 substrate (COC2)

R G B
TR | Lol Teo e O backplane

\ \ / processed on top of LEDs
/ Planarize, etch vias and \

e). metallize contacts

T4um

TRUFLEX
Planarization

/




FIB x-section of via structure

'fp.EIELx:seeﬁ" . - .

Planarisation

layer ~14um

Verification of via clear-out through examination of x-section

Positional accuracy ok (approximately +/-2um tolerance allowed on
via position relative to the centre of the LED)

Planarisation layer coats LED very well with little change in surface
height at edges of device

Yield is not yet perfect so more optimisation is required (may be
related to occasional dies in the wrong place or die standing on end)
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Chip-first and chip-last share several common processes

Chip first
processing

________________________________________
-
-

Metal to metal via
connection process

Low temperature
TFT process (using
OTFT only)

Seo
~~n

Processing overlap for

both techniques

Laser lift-off or
mechanical lift-off

RGB die sorting or QD-
colour conversion (QD-
CC)

Pitch conversion using
laser or stamp transfer

Chip-last
processing

_____________________________________
~
SS

Eutectic laser
bonding process

Backplane first (can
be LTPS, oxide or
OTFT)

-
-
——"

Backplane
fabrication

Chip
last

LED growth and
patterning

| |

Laser lift-off

||

Pitch

conversion Chip
| | first

Die sorting or

QD-CC

Mass transfer

Laser IR
welding

Planarisation
and via
formation

Backpfane ]
fabric aa(ep
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Evaluation of yield of planarisation and via formation: 194K
MicroLEDs .

Hih
1

ST
SR

{
3

+ Used sapphire wafer for the test as can ensure
high yield and very accurate positioning of LEDs

+ Inthe field of view of this image there are 194,000
micro LEDS of 25umx18um size wired up through a
planarisation layer

+ 2bright pixels and 2 dark pixels are observed. This
corresponds to a yield of 99.998%*

* Further improvements in yield are likely:

+ Change from the current contact mask aligner
to stepper process for micro-LED production

* Move from manual 4” substrate handlingin
class 1000 environment to automated handling
in class 100 environment or better

* For a more accurate yield evaluation, further substrates require processing - this is only the result from one substrate

©2025 Smartkem. Allrights reserved




Upgrade of MicroLED production from contact to non-
contact lithography (this time on Si wafer)

CAD pattern of vias and micro-LEDs
Direct drive image (110,000 lit micro-LEDs)




Direct drive image O UCIC ® OI'TE Direct drive image
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Exact match!
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AM-OTFT micro-LED Monolithic Integration =

P Lo InCALS

Wafer-scale organic-on-II-V monolithic het-
erogeneols integration for active-marrix

Integrate OTFT backplane on top of micro-LED array on Sapphire or Silicon wafer (process micro-LED displays

temp<150°C) R g e o e
Monolithic integration means no transfer losses

Electrical connection will be reliable since it uses a via technology (already proven in TFT In E:'ollabratlon with SJTU

manufacturing with very high yield)

L

ITO anode
Micro-LED

OTFT

NGaN cathode

Light emission area

\ Sapphire wafer substrate
\ N\

i h C
[
== Refore anrcaling U — — Befoia annzaling | 3[:. - E=fcreanrealing
15F o Aferanmaalng ) 2y == Adter anncaling ] 25 —— Merannzaling

Al ¥ artealing

130 " annzaling

457 °C annealing

':Inl I:r"

'IF-'n

Weram (W]

Supplementary Tig. 3 Characterization of the micro-LED performance before and after
stpmenling voder dilferent temnperatare: (o) T30 "5C 10350 °C (2] 430 C



https://www.nature.com/articles/s41467-023-42443-8

100 x 180 - 94ppi (some defects)

Monolithic MicroLED Design

96x96 - 508ppi (no visible defects)

LinkZzill

100x180 driver system (video rate)
Capable of 60xRGBx100 colour
Compatible with OTFT based gate-on- ‘
array \
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An Introduction to the Monolithic
OTFT-on-uLED Process

Exploiting Smartkem’s Ultra-Low Process Temperature to
unlock novel methods of microLED backplane manufacturing

Smartkem



Chip-first MicroLED display

First prototype display
fabricated on PEN
substrate (laminated on
glass)

48Xx48 resolution

De-mounting of PEN from
glass carrier did not
appear to affect display
performance

Further iterations and
improvements in design
and fabrication are in
progress
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Demo S earvevvee
SR PeReeeee s
AT

World-first transparent, ' Py
monolithic OTFT-on-flexible
substrate demonstrated on 1st
attempt.

Levels of defectivity are high due
to incoming micro-LED vyield,
Class 1000 “R&D” cleanroom
processes, manual transfer
process and some design-related
factors.

Improvements to incoming
sample yield and transfer method,
in addition to design
improvements should boost
performance of next attempt
significantly.

e



Lab to Fab Transition for OTFT products

Digital lithography employed (fast
iteration, low cost)

Key learnings made (design,
performance, application “fit” for
technology)

Design for manufacture (process,
materials, equipment)

Proof of concept stage (small
functional display or circuit)

Process adaptation to industry
standard toolset

Defectivity reduced for displays
Pilot products used for end user
trials

Product reliability tests

PDK’s developed for devices

. % 2%
ITRLtechnelogy

coIIaborati%

EN

G2.5 OTFT process
‘ I-!_T-H2 2024

Gen 2.5 or larger

Technology transfer to display
companies

Manufacturing scale up for new
display formats

Process stabilisation

New product introduction to market

920
S
720 )
Q
470 730
S0
2 600

R&D

Pilot Manufacturing Sk




ANUO Smartkem

Partner to Develop a New Generation
Rollable, Transparent MicroLED Display

« AUOQ is Taiwan’s largest display manufacturer
* 15tSmartkem microLED display in development
» TouselTRI'sGen 2.5 assembly line

Partnership awarded grant b?l 2024 Taiwan-UK
Research & Development Collaboration

N_.

Dr. Wei-Lung Liau, Chief Technology Officer of AUO: ".. With proprietary materials from Smartkem and the OTFT producticn process from ITRI,

we are collaboratively developing the worlds first rollable MicroLED display for potential commercialization with cost advanta 2 believe this will
create new opportun ities for the display industry and continue to expand value chain partner cooperation and influence.” (i | press release)
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Summary

Chip first process offers the potential of very high backplane to chip connection yield without time

consuming and costly repair processes

OTFT low temperature processing enables the chip-first approach to be used without micro-LED damage

Partnership with companies developing micro-LED transfer techniques is essential to move forward the

manufacturing of high yield flexible micro-LED displays

511 [SK

©2025 Smartkem. Allrights reserved




Thank you

For more information contact us:

Manchester Technology Center
Hexagon Tower, Delaunays Road,
Blackley, Manchester M9 8GQ UK

+44 (0) 1617211514
enquiries@smartkem.com

! iy .!.: ol
Dr. Simon Ogier WeChat official account
CTO of SmartKem

Smartkem
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