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Uniquely positioned in the global value
chain He):

Epitaxy is where the value is created

Foundries Fabless Device makers
Device fabrication Design Device manufacture

Substrates
Base materials
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Epitaxy is the lithography of
compound semiconductors

Lithography Epitaxy

$

$

Silicon chips Atomic level control
scaled down in size

¥ ¥

Unlocks full Unlocks full potential of
potential of silicon compound semiconductors
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Innovation starts at the
materials level

Temperature Pressure
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Up to 400

— layers at
atomic *
level

30+ year pedigree
in leading edge epitaxy
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Technology
partnerships
across the
ecosystem
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Industry leading technology portfolio

Scaled material platforms

eceecee

Advanced Gallium Gallium Indium Gallium
Silicon Arsenide Nitride Phosphide Antimonide

Display
Power

Scale across all epitaxy manufacturing technologies: MOCVD, MBE, CVD
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Materials platforms unlock diversification

Pan)

GaN

Connected Devices
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Communications Automotive
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ADSi

InP

GaSb
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Connect Products

Enabling 5G, big data and beyond

Current epiwaferproducts

« PA’'s handsets FEM: InGaP HBTs/BiHEMTs and GaAs-based PHEMTs
* LNA's for handsets FEM: GaAs-based PHEMTs

» PA's for base stations: GaN HEMTs on SiC and Si

« Transceiver for backhaul and data centre: > 25G DFB and PIN/APD

Next generation epiwafer products
+ Handset FEM (improved InGaP HBTs/BiHEMTs & GaN/Si)

« Infrastructure and backhaul - higher speed (> 100G DFB and APD)
« Improved infrastructure PA’s (GaN/Si)
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GaN capability




Leveraging the versatility of GaN

Underpins today’s business and creates waves of innovation for growth

Connect
Communications Smart Connected
Infrastructure Devices
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GaN device
CAGR
=14%

$724m
2022 2027

&

$1.4b

Smart Connected

Devices

o0

Power

Automotive
& Industrial

&

GaN device
CAGR
= 50%
$1.4b
$182m
2022 2027

Display
Smart Connected Automotive
Devices & Industrial

GaN device

CAGR

=158%

$7.3m $834m
2022 2027

Source: Yole Intelligence Q4 2022
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Different markets, different substrates
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All GaN is not created equally

Different markets require different material solutions
Geopolitical prudence requires local capability for each materials solution

« Demonstrated capability

across all substrate types casic s e s
i aN/Ga aN/Si /Ga ; . e
for multiple markets e e | GaN/GaN  GaN/sapphire  GaN/si

>")
 Global footprint with o o o o o
Production and R&D ° o

Power Electronics

capabilityin the US and UK

think IQE IQE is the multi-market, global GaN supplier

Think GaN
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GaN for RF

« SiC and Si substrates
» Firstto scale from 4” to 6” SiC substrates, 8” SiC now becoming available

« Participantin numerous projects targeting leading-edge GaN performance
* Leaderin productionon 8" Si

« IQEis leveragingits pedigreein RF to enable GaN solutions for the PE and pLED growth markets
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7.7 W/mm @ 35 GHz, 30 V ~ Demo of 0.25 um GaN/si

Input Power (dBm)

Data for 0.2 ym MMIC on SiC
parity between 4” and 6" 12.5 W/mm @ 10 GHz, 60 V in 200 mm silicon foundry

Isaak et al, CS MANTECH 2014 Fitch, et al, IEEE Electon Dev Lett, 36 (2015) LaRoche et al, CS MANTECH 2014
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Next gen HEMTs: InAIN
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J. Kuzmik, Electron Device Letters 22, 11 (2001)
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Barrier thickness (nm)

Adapted from Herfurth 2015 Ulm. Univ. Diss. (InAIN);
Heikman et al. JAP 94(8), 5321 (2003) (AlGaN)
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Next gen HEMTs: InAIN
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InAIN - E-mode/D-mode integration

E-mode/D-mode Integration State-of-the-artresults
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GaN for mobile devices
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summary

iIQE
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Compound Semiconductor Epitaxy
at the Core of Next-gen Connectivity

Thank you




