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What we will cover Gb REWIRE

1. Semiconductors for Net Zero

2. Challenges and opportunities with wide band gap power
semiconductors

3. Whatis REWIRE and what is an Innovation and Knowledge Centre?

4. Ways for you to engage with REWIRE
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Semiconductors are everywhere Gh:) REWIRE

* Nearly every part of modern life is
Impacted by semiconductors

* Siisthe most widely used
semiconductor, butitis reaching its
operational limits

* Compound semiconductors e.g. GaN,
SiC, Ga,0;outperform Si in several
ways, including power and efficiency

* Strategically important area for the UK
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Challenge: Reduce energy waste Gh\,) REWIRE

wmo.int, RMI
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* Ourcurrent global energy
systems are incredibly inefficient

* Roughly two-thirds of the global
primary energy consumption is
wasted (RMI, 2024)

 Power electronics controls and
converts electric power and
reduces waste...

* ...but power electronics need to
be used more widely and
become even more efficient
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Efficiency and ubiquity is key! Gh:) REWIRE
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The next generation of power
semiconductors can mitigate
these losses
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WBG/UWBG devices GD\,) REW
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Mission: REWIRE to innovate Net Zero Gb REWIRE

* Develop next generation of high voltage
power semiconductor electronics that
converts energy

e Harness the most advanced semiconductor
materials, desighs and devices to advance
Net Zero

* Create wealth and growth for UK economy

* Deliver skills necessary for the green
economy

* Vast positive regional and national impact
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It would be exciting if ... 6@ REWIRE

//

EA University of A UNIVERSITYOF WY inovate . Engineering and
W] BRISTOL €% CAMBRIDGE WwaARwICK R Coune




it would be exciting if ... Gb REWIRE
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It would be exciting if ... Gh\») REWIRE
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Innovation and Knowledge Centres

Key mechanism to push new knowledge and

ideas from academia to industry by
commercialisation of novel and emerging

technologies

Develop

Understand Adapt/Integrate Validate
Innovation and
Knowledge Centres
Research Councils
Research Councils -
Innovate UK Programmes

Discover

7 8

https://www.ukri.org/publications/innovation-and-knowledge-centre-programme-review-report/

1 2 3

() REWIRE

University

University
of Bristol

of Warwick

transformatlve
wide- and

ultrawide-bandgap
semiconductor
technologies

University
‘_V of ;
| :Ciambri.dige‘_f"

-class
facilities

Industry
partners

EAC University of B8 UNIVERSITY OF
ML) BRISTOL €% CAMBRIDGE  waRwick

Innovate
UK

Engineering and
Physical Sciences
Research Council




Industry Collaborators Gh:) REWIRE
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Ways to engage with REWIRE 6@ REWIRE

Industry-led projects from core REWIRE funding across our consortium universities
Providing benefit to the UK power semiconductor sector (spinouts, IP)

Use Cases

Low-risk short-term exploratory projects with industry partners

Test Cases Evidence and market pull ID for continuation (future use cases, external sources)

e Short standalone proof-of-concept projects from £2m flexible fund (up to £50k)
* Widening the REWIRE network and delivering translational impact

Flexible Funding

Industry funded PhD, postdoctoral or short-term projects (tailored to partner needs)
Development of consortia through REWIRE to leverage Government funding

Direct Funding

External
Engagement

Partner events — showcases, workshops, project co-creation activities
Training and skills development, EDI, and policy engagement, supply chains
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Use Case - High Voltage Ga, O, Devices
& 8¢ 58,5 REWIRE
State-of-the-art Ga, O, trench Schottky barrier diodes (TSBDs)

Anode Al,O5
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* Record breakdown voltage of 4 kV - best unipolar trench Schottky
barrier diodes till date

* Power figure-of-merit (V, ?>/R,,): 1 GW/cm?- highest among TSBDs INSTRUMENTS
- Innovate
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Use Case — SiC Power Demonstrators Gh\,) REWIRE

SiC Market by voltage, device type and

commercialisation potential * Demonstrators intended as commercialisation
__________________ 200V \Q platforms for industrial pal’tnel‘S
—————————————————— 400 V . .
- oy QL  Power devices to serve today’s automotive
1 Fully market and future electrification applications
Commercialised O—0
() -y 1,200 V

* Intent to lower the barrier for fabrication
process development and novel device design

REWIRE SiC demonstrators

Structure Voltage Timeline
———————— - 10,000 V
MOSFET 1.2 kV Years 1-2
————————————————— (O—-15,000v , ,
s) IGBTs + Superjunction MOSFET 3.3 kV Years 3-5
MOSFETs MOSFETs  Thyristors O:® REWIRE .
Ref: PGC Consultancy Ltd Dermonstrators IGBT & Thyristors 15 kV Years 2-4
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Semiconductor Supply Chain Gh:) REWIRE

Source: IDC Manufacturing Insights

* Understanding
supply chain risks
: and threats

Eimi * Developing the
strongest position
for the UK

* Develop tools to give
policy makers and

United States /~

JE— — T, businesses a better
‘Product| | Semiconductors | |Comonents & Final understandmg of the
'Design | |Fab & Packaging| | Subsystems | | Assembly supply chain

https://www.employamerica.org/researchreports/preventing-the-next-shortage-a-framework-for-industrial-policy/
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What can REWIRE do for you 6@ REWIRE

* Developing the next Engage with us to co-create,
generation of power

semiconductor materials, innovate, and develop ideas
designs and devices

* Lowering the barrier to R&D

* Collaborating and innovating
across our network

* Training and upskilling the

Prof. Martin Kuball Dr. Katie Hore Dr. Alex Oliver
curre nt an d fUtu re wo rkfo rce REWIRE Director Innovation Director Partnerships Lead
o . Martin.Kuball@bristol.ac.uk Katie.Hore@bristol.ac.uk  Alex.Oliver@bristol.ac.uk
* Creating tools to increase .

your supply chain resilience Get in touch: rewire-ikc.org
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Thank you for your attention
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