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Introducing Pragmatic Semiconductor

The world leader in ultra-low-cost flexible chips (integrated circuits)

Cambridge Durham

UK headquarters UK manufacturing
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Our vision is to empower innovation
that bridges our physical and digital
worlds, for a sustainable future.

&




Our mission is to deliver pioneering
flexible semiconductor technology at
scale, accelerating the growth and
success of our global customers, to
positively impact peoples’ lives and
our planet.
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Semiconductors: at the foundation of Al digital transformation
FlexICs bridge the physical and digital worlds at the edge... at scale

Cloud Edge ltem
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ltem-level intelligence — for good

Enabling Reducing waste Reimagining
smarter packaging low-cost, digital
healthcare
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Endless future applications

VR/AR wearables Biological computation Sensor swarms
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Substrate preparation

Silicon substrate
An ultra-high-purity (99.9999+%) silicon wafer is prepared

Water Polished wafer
cleaning Epitaxial wafer

Polycrystalline Melting Seeding Rotating Monocrystalline Slicing Lapping Polishing
silicone and pulling ingot

soe g ol (A0 0 &

Flexible substrate
A high-purity (99.9+%) flexible (polymide) substrate is prepared in-line on a reusable glass carrier

Reuseable Polyimide Spin-coating evenly After drying, the flexible Encapsulation layers Blank flexible wafer (on
glass carrier dispensing distributes polyimide film is formed by heating deposited at room glass carrier), ready for
temperature manufacture
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FlexIC manufacturing

Deposit material

Blank flexible wafer Vapor flux ALD cycles
(on glass carrier), oy | ! ¢ '
ready for e ‘? )'Ayﬁ Purge — © o * .~ Purge
manufacture T ¢ Precursor pulse Oxidising pulse

Surface reactions
during oxidising
s pulse

/
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ALD

Chemisorption
Self-limiting reaction
Uniform thickness

- Physisorption
- Continuous growth
* Thickness gradient

Spin coating

Dispensing  High speed Solvent
of polymer rotation evaporation
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Photopatterning

Photolithography to
pattern the layer

Thin film

Thin film

Etch material

Dry-etch

Photoresist

Substrate

Wet-etch

Photoresist

Substrate



Revolutionising semiconductor manufacturing

of FlexICs per fab line production cycle time —
per year versus months for silicon
design and production <600 sgm fab footprint for

modular, on-site capacity

Less energy Less water Fewer harmful
chemicals
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FlexIC roadmap

Density Techno!ogy
Evolution
r 9 A
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Microprocessor RISC-V microprocessor
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Innovation ecosystem

Advanced materials ~ Advanced processes Data/Al

Test Design automation Ecosystem
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Case study: Project COSMIC

Innovative material processes of devices for low-power flexible electronics: creating a sustainable internet of everything

Industrial academic partnership (~£6 million)
Development of advanced chemical precursors and
next-generation materials for the fabrication of p-type
semiconducting thin films and devices

UNIVERSITY OF

55 BATH

Engineering and .
. Physical Sciences Prag matlc
Research Council Semiconductor
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Industrial Materials
translation discovery
and

sustainability

Flexible
semiconductors

Engineering Materials and
devices to manufacturing
circuits
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Next generation material discovery

nature

Explore content ¥  About the journal v Publish with us v

nature > articles > article

Article \ Published: 16 January 2025

A generative model for inorganic materials design

Claudio Zeni, Robert Pinsler, Daniel Ziigner, Andrew Fowler, Matthew Horton, Xiang_Fu, Zilong Wang,

Aliaksandra Shysheya, Jonathan Crabbé, Shoko Ueda, Roberto Sordillo, Lixin Sun, Jake Smith, Bichlien

Nguyen, Hannes Schulz, Sarah Lewis, Chin-Wei Huang, Ziheng Lu, Yichi Zhou, Han Yang, Hongxia Hao,

Jielan Li, Chunlei Yang, Wenjie Lj, ... Tian Xie 8+ showauthors

Nature (2025) | Cite this article

99k Accesses ‘ 205 Altmetric ‘ Metrics

Zeni, C., Pinsler, R., Zligner, D. et al. A, Nature (2025).
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Google DeepMind

About v

echnologies v Discover v

Millions of new materials discovered
with deep learning

nature

Explore content v

About the journal v Publish with us v

| nature > articles > article

Article | Open access | Published: 29 November 2023
Scaling deep learning for materials discovery

Amil Merchant E, Simon Batzner, Samuel S. Schoenholz, Muratahan Aykol, Gowoon Cheon & Ekin

Dogus Cubuk =

Nature 624, 80-85 (2023) | Cite this article

260k Accesses | 345 Citations | 930 Altmetric | Metrics

Google DeepMind, Nature 624, 80—85 (2023).




Thank you

WWW.pragmaticsemi.com
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IN @Pragmatic Semiconductor

X @Pragmatic_Semi
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