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MOORE’'S LAW & THE DISPLAY INDUSTRY



Cautionary Note Regarding
Forward Looking Statements

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 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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Executive Summary
Reshaping the World of
Electronics

SmartkKem’'s TRUFLEX® Disruptive Technology

A revolutionary semiconductor platform for Organic Thin Film
Transistors (OTFTs)

TRUFLEX® is a full transistor stack design and process platform
that produces transistors that are flexible, bendable, wearable,
and lightweight.

Materials are solution deposited on low-cost plastic and glass ata
low temperature (80°C) to make transistor circuits with
performance significantly beyond amorphous Silicon (aSi).

SmartKem'’s TRUFLEX® materials are compatible with existing
industry standard manufacturing infrastructure and next
generation printing processes.

The platform can be used in several applications including mini-
LED displays and backplanes, OLED displays, fingerprint sensors,
and integrated logic circuits.

World Class Technology Team

41 (11PhDs) full time employees with 200+ combined years
industrial and R&D pedigree at ICl, Merck, Philips, Kodak, CDT,
Motorola, GlobalFoundries.

Having developed the chemistry, the process, and the design
rules, SmartKem is a fab-less company and has outsourced its

chemistry scale-up.
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Extensive, Broad and Defendable IP Portfolio

133 patents across 16 patent families - 122 granted and 11 pending

37 codified trade secrets
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SmartKem has traction

Launched first demonstrator at SID 2020.

In 2021, SmartKem announced a JDA with RiTdisplay to
collaborate on the production of a full color demonstration
AMOLED display.

In February this year, SmartKem announced a JDA with Nanosys

to collaborate on new generation solution printed microLED and
quantum dot materials for advanced displays. /




Investor Confidence

In February 2021, SmartKem raised
$24.6 million in gross proceeds through
a private placement of common stock-

only at $2.00 per share.

To date, over S60 million has been
invested in SmartKem.

Institutional investors include AIGH,
Octopus Ventures, Entrepreneurs Fund
LP, and BASF Ventures.
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Moore’s Law

Moore's Law is the observation
that the number of transistors in a
dense integrated circuit (I1C)
doubles about every two years. It
IS an observation and projection
of an historical trend.

Rather than a law of physics, itis
an empirical relationship linked
to gains from experience and
production.

Moore’s Law: The number of transistors on microchips doubles every two years
in Data

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.
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Data source: Wikipedia (wikipedia.org/wiki/Transistor_count) Year in which the microchip was first introduced
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.
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*Sometimes | sits
and thinks,

and sometimes | just
SIts.”
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If silicon transistors are free and we only
need a few thousand for a display, why
aren’t all backplanes made of silicon?



Large area processing

Smartkem OTET 620 LTPS
In development (demonstrated  LCD and rigid OLED TV and some Mobile phone (OLED
9 in e-paper, LCD and OLED) e-paper tablet LCD and some LCD)
R BIEELCITELE b iy 3cm?/Vs 0.5cm2/Vs 10 cm?2/Vs 50+ cm?2/Vs
in Display Pixel
o Wide range of plastics
Substrate Compatibility e Glass Pl/glass Pl/glass
Current Driving Stability Very Good Average Very Good Excellent
Off Current Excellent Average Excellent Average
Excellent Poor Poor Poor
Bend Radius 0.5mm 4mm 2mm 4mm
Manufacturing Maturity Prototype Excellent Fair Good
Low Lo Medium/High Medium/High
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If an IC only needs a small number of
transistors then why aren’t they made on
display lines?



CMOS inverter logic

Advantages

« Low power consumption (only have to
change charge on gate of TFT) - no resistive
loads consuming power.

« Fast switching (if p and n devices are well
matched).

« Rail to rail switching with high gain. Large
noise margin.

Disadvantages

* Need a greater number of photomasks and
processes (to define the p-type and n-type
diffused-in regions.

CMOS TFT
designuses p
and n type
TFT with
gates
connected

“‘Butterfly
diagram”sho
wing the wide
tolerance of

the CMOS

Inverter to
variations in

device Vth

©2022 SmartKem. All rights reserved

vVdd

\V/ss

Al

Valid “0”

N VTC, that is f

nverse of VTC



PMOS inverters vs CMOS inverters
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Pseudo CMOS

* Pseudo CMOS is aterm for designs of logic that emulate some of the benefits of CMOS but often use NMOS or PMOS
only transistors (hence avoid the processing complexity)

* Pseudo CMOS approach will follow the work of IMEC which showed that it is possible to widen the noise margin of
transistors using dual gate OTFT technology to make 2 types of OTFT with different threshold voltages

Pseudo CMOS is predicted to achieve

Advantage = . . : :
2010 IEEE International Solid-State Circuits Conference . similar yield to CMOS in larger circuits
« Canintegrate
7.4 Robust Digital Design in Organic Electronics by many transistors
Dual-Gate Technology in a CirCUit 1.0
S T S L without failure
due to Vt 0.8 ]
VDD 20 variations
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- PDK integrated into Cadence workflow
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 Single gate PDK undergoing testing/validation

« Dual gate PDK expected end Q2 2022
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Comparison of TFT characteristics

« OTFTsoffer alow-off current level for VGL switch benefits vs a-Si

« OTFT is capable of high voltage stability in driving (for bi-stable display applications)

10-%

SmartKem vs. other large area TFT
technologies (a-Si and 1GZO)
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AMOLED USING OTFT
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FEliminating leakage current in thin-film transistor of solution-processed
organic material stack for large-scale low-power integration
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Lei Han, Jun Li, Simon Ogier, Zhe Lin, Li’ang Deng, Yu Cao, Tong Shan, Dan Sharkey, Linrun
Feng, Aiving Guo, Xifeng Li, Jianhua Zhang and Xiaojun Guo*



https://doi.org/10.1002/aelm.202200014

OTFT LOGIC DEVICES AND EDA

TOOLS
« PDK developed for OTFT (using Cadence [T
EDA) “
» Dual gate logic devices show improved 3 J _m:"fm

noise margin, lower operating voltage
and lower static power consumption vs
single gate devices

« OTFT could be used for display gate-on-
array and other related driver circuitry
(excluding source driver). This saves the
cost for additional processing of ICs and
also enables greater display flexibility

« Low operating voltage (7.5V) with further
reductions expected through dielectric
engineering
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LOWERING THE PROCESS TEMPERATURE 180°C TO80°C

200

Temperature (deg C)

Thermal Budget of Process steps

—e— Standard Truflex process

—— Low-Temperature Truflex process
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Single higher temperature
step for crosslinking of
base-layer re-designed for
80C process
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changed without any
measured impact
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temperature with
acceptable changesin
dimension of processed
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TFT PERFORMANCE AT80°C
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PROTOTYPING AND MANUFACTURING READINESS

Scaled up to G2 glass
and flex

Slit/Slot die coating
formulations
available

Rapid prototyping of
designs using direct
write lithography now
available for
demonstrator
generation

Engaging with a
partner in the far east
to qualify the worlds
first OTFT roll to roll

Process.

Direct write lithography

4" 8" 12", G2 (370mmx470mm) available



RIS AMOLED
JDA [ )Hrs R iR " colour

RiTdisplay Corporation

In October 2021, SmartKem announced a joint development
agreement with RiTdisplay to collaborate on the production of a
full color demonstration AMOLED display.

RiTdisplay are the #1 producer of PMOLED displays (small PMOLED 2
sized).

PMOLED is limited to small resolution (max 200 lines), small
size, low luminance (<50% of normal AMOLED).

RiTdisplay project with SmartKem is to develop active matrix
OTFT driven OLED displays.

Project targeted at full colour AMOLED on Gen 2 line.

Integrating shift register and mux de-mux functionality into the
backplane

LA~

PMOLED it —
monochrome PMOLED
monochrome



Nanosys JDA <4 NANOSYS

SmartKem and Nanosys announced on February 2"9 a joint development
agreement to collaborate on a new generation of low-cost solution printed
MicroLED and quantum dot materials for advanced display.

Both companies believe a “fully solution-printed display” using SmartKem
Organic TFT (OTFT) and Nanosys's microLED and quantum dot nanoLED
technologies should result in the creation of a new class of low power,
robust, flexible, lightweight displays.



UCSB Membership UCSB
-

In December 2021, SmartKem announced that it became a member of the
University of California, Santa Barbara (UCSB) Solid State Lighting &
Energy Electronics Center (SSLEEC) which is conducting innovative
research into the development of microLED displays.

SmartKem will have the right to obtain access to technologies and
intellectual property developed by the Center.



Moore’s law is the observation that the number of
transistors in a dense integrated circuit (IC)
doubles about every two years.

It is an observation and projection of an historical
trend. Rather than a law of physics, it is an
empirical relationship linked to gains from

experience in production.



Smartkem

OUR TRANSISTORS YOUR ADVANTAGE

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




