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Market Demand Study

» NASPIC is working with IMAPS and industry partners to understand how NASPIC can best
support the growth of the UK advanced packaging ecosystem and complement existing
capabilities.

» IMAPS provides an impartial, industry-connected platform, building on the initial
engagement and discussions NASPIC has already established across the sector.

» This webinar is an opportunity to share NASPIC's plans, clarify our role, and explain both
what we are and what we are not.

» We want to discuss how NASPIC can support and strengthen the advanced
semiconductor packaging and photonics community.

» We hope to establish open and direct dialogue with organisations already active within
the photonics packaging ecosystem and explore opportunities for collaboration.

» We have one hour together, and our objective is to have a constructive conversation and
gather valuable industry feedback.
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Natlonal Manufacturmg Instltute Scotland (NMIS)
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 Industry-led manufacturing R&D facilities, operated by the University of Strathclyde

« Working in partnership with Academia, OEMs and Supply Chains to develop, de-risk and
validate next-generation manufacturing technologies

NMIS

National Manufacturing
Institute Scotland




The NMIS Innovation Eco-System

Early innovation

3  UNIVERSITY
OF ABERDEEN

ROBERT GORDON
UNIVERSITY ABERDEEN

% University
of Dundee

Edinburgh Napier’

Ge{!lL UNIVERSITY
Glasgow Caledonian
University

National Manufacturing
Institute Scotland

Commercialised

s cpi

AUBERTDUVAL DMG MORI [ i’
Gr— .ﬂi&f.lsf

)

bifrangi uKk ... Yol HEXAGON SIEMENS

\AVIRTALIS CCGTecH” BE orondex

— ngr.':lMery:lc? THA( 2 on ©wAUTOFORM

\ Forming Reality
.
pd

Scottish Government
Riaghaltas na h-Alba

gov.scot SOUTHo
- ENTERPRISE
catAPULT ©
High Value Manufacturing  Scottish Enterpris E ‘

prise
Highlands and Islands Enterprise
Innovate lomairt na Ghidhealtachd s nan Eilean
UK k Scottish Funding Council
Combhairle Maoineachaidh na h-Alba

NMSs——m—mMmM}MmMm—mM—

Maximising leverage of the Eco-System
to deliver for industry partners



NMIS Specialist Centres

Advanced Forming
Research Centre

Lightweight
Manufacturing Centre

Digital Factory

Manufacturing
Skills Academy

Digital Process
Manufacturing Centre

National Advanced
Semiconductor Packaging
and Integration Centre
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¥ High integrity forging and incremental Near Net Shape Metal forming processes.
. Materials evolution, characterisation and residual stress evaluation. Advanced FE
B Modelling & Simulation.

| Developing the next generation of sustainable lightweight materials, products
and processes. Sustainable composites with life cycle analysis & cost modelling.

Automation, Robotics & Cobotics. Machining, Additive (PBF, DED, Polymer). Data
analytics for manufacturing, Co-Lab a hub to support data science, machine

learning and Al in manufacturing. Digitally Connected Enterprise & Supply Chains.
Immersive Reality. Design Engineering, Mechanical Design, CAD & Tooling Design.

Develop and deliver training programmes. Courses for ages 5-75y0. MSA is a hon-
accredited body which means other providers content can be added to the existing
approved learning platform. MSA portfolio also includes Doctorates and KTPs,

Supporting the processing sector to embed digital technologies. From fish
processing to chemicals manufacture and distilling, helping to future-proof
businesses and the workforce.

i Packaging capability to support scaling up back-end processes from receipt of

wafer through to packaged device / module, supporting across supply chain and
enabling innovation in packaging.



National Advanced Semiconductor
Packaging and Integration Centre (NASPIC)

Expanding our Packaging and Integration Capability with World-Class Equipment to support advanced
semiconductor packaging for photonics applications.
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Why Advanced Photonics Packaging Matters

The Industry Challenge The Opportunity

Optical Performance Bottleneck Integrated Photonics Ecosystem
Connecting existing UK photonics design,
advanced packaging, assembly, testing and
qualification capabilities through a
collaborative national ecosystem.

Packaging now plays a critical role in optical
coupling efficiency, alignment accuracy, thermal
stability and overall photonic system performance.

Complex Supply Chains Faster Development Cycles
Photonic packaging, fibre attach, testing and Co-located expertise and facilities accelerate
qualification are often distributed across multiple prototype iteration, qualification and route-to-
suppliers and countries, increasing cost, risk and manufacture.

development time.

Scale-Up Gap Resilient Supply Chain

UK photonics packaging expertise exists across

. . T Domestic photonics packaging infrastructure
industry and academia, but greater coordination

strengthens supply chain resilience and

and scale-up capability would strengthen supports sovereign technology development.
national competitiveness.

NMIS

National Manufacturing
Institute Scotland



A UK Parthership

» Delivered in partnership with the Compound Semiconductor Applications (CSA) Catapult.

CSAC NASPIC

Design and Prototype
Low Volume

Packaging and Scale-Up
Medium Volume

» Offers semiconductor packaging innovation
» Prove out
» Scale-up
» Skills & training
Within an R&D equivalent production line environment.

» Provides a full turnkey design for manufacture service, from Lab to Line.

NMS catAPULT

Institute Scotland Compound Semiconductor Applications



NASPIC Vision

To establish the UK as a globally recognised centre for advanced semiconductor
packaging, photonic integration and manufacturing scale-up, connecting research
excellence with industrial capability and deployment.

Accelerate
Commercialisation through industry collaboration
Innovate — Package — Qualify — Scale
Bridge Strengthen the UK's packaging and
Innovation to industrial adoption integration ecosystem, helping
accelerate the journey from research to

Strengthen industrial adoption.

UK capability and supply chain resilience

Develop

Skills, technologies and future manufacturing capability
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Bulilding the UK's Advanced
—Ccosystem

NASPIC's Five Strategic Ambitions

01 02

Accelerate Commercialisation Strengthen UK Capability

Support the transition of semiconductor and Enhance connectivity across existing UK packaging,
photonics innovations from research to market integration, testing and qualification capabilities to

through manufacturing innovation, collaboration and improve resilience and competitiveness,
industry-led deployment.

03 04
Support Industrial Scale-Up Attract International Collaboration

Help companies address manufacturing challenges  Position the UK as a destination of choice for global
and accelerate growth through process innovation,  semiconductor and photonics R&D investment
skills development and scale-up support.

05

Build Long-Term Competitiveness

Build skills, infrastructure and industry partnerships required to support sustainable growth in the UK
semiconductor and photonics sectors.
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NASPIC's Role within the
UK Advanced Packaging Ecosystem

7\ NASPIC is anchored within NMIS (National Manufacturing Institute
Semiconductr Scotland) at the University of Strathclyde - one of the UK's leading
r | 7\ technology and innovation universities. This affiliation provides:
\ End Users \ ’/ :/ Wafer Fabs ||
A 3 World-Class Research Base

Direct access to semiconductor, photonics and
manufacturing research programmes across the UK

y // = //’
‘ Materials |l S aaeDI~A e : Packaging
\ Suppliers Specialists
Industry-Connected Facilities
State-of-the-art cleanroom and process equipment
N < aligned to industrial standards
Equipment \ ; “” Reliability
Providers / \ Laboratories ||

P —

N~ National Network
} “\ Connections to Catapults, InnovateUK, Scottish Enterprise
| and UK Research and Innovation
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NASPIC Core Capabillities

Five integrated capability pillars position NASPIC as a national manufacturing innovation and advanced packaging scale-up
facility, working alongside existing industrial capabilities.

Heterogeneous Integration

Combine silicon, photonics, RF, power
and advanced CMOS devices within a
single package.

Pilot Production & Scale-Up

Open-access manufacturing innovation and scale-up
environment supporting process validation, demonstrator builds
and manufacturing readiness.

Advanced Packaging & Assembly

Process development, advanced assembly
methods, packaging demonstrators and

manufacturing readiness support for next-

generation devices,

Testing, Reliability &
Qualification

Supporting qualification, reliability assessment
and manufacturing readiness for high-
performance applications.

Skills & Workforce Development

Packaging engineering, manufacturing and integration training
tailored to UK industry needs.
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NAS DlC COre Ca pabll.ltleS - expanding into Advanced

Semiconductor Packaging for Photonics

NASPIC extends its advanced packaging and integration capabilities to support the growing needs of the UK
photonics ecosystem.

Photonic Integration
Advanced integration of silicon and IlI-V photonic technologies with electronic ICs and advanced packaging, enabling next-
generation datacom, sensing and quantum applications.

Advanced Manufacturing & Assembly
Development and evaluation of advanced assembly, alignment and integration processes to support manufacturing readiness
and industrial scale-up.

Reliability & Qualification
Development of qualification methodologies and reliability approaches supporting industrial adoption of photonic technologies.

Strategic Collaboration
Accelerating industrial deployment through strategic partnerships, research excellence and a shared commitment
to delivering maximum impact.

NMIS

National Manufacturing
Institute Scotland



NASPIC Current and Future Floorplans

| ......................... Phasez |
e BRI E ] ._ i
- Photonics & Advanced CMOS 600m2 1SO5 2023: NASPIC established

®— 2026: Phase 1 operational
Q2 2027

¢— 2027: Integration capability

Q22026 |1 [f
i Phase 3 . .
E Integration ¢— 2028: Phase 2 photonics
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Advanced Packaging equipment at NASPIC

[ Microscope ] [ Wafer Thinning J [ Wafer Cleaner ] [ Wafer Mounter } [ Wafer Dicing ] [ Wafer Expander ] [ Plasma Cleaner ] [ Die Bonder J [ Vacuum Oven ] [ UV Curing ]
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Nikon NEXIV VMZ-S4540 Disco DGP8761 Disco DCS1460 Advanced Dicing Corning Laser Technologies Corning Laser Technologies Nordson March AP600 BESI DC2804MM 2200 EVO hF
« High-speed, high-accuracy - Precision wafer backside + Manual cleaning system Technologies ADTL DTX-200 Dynatex DXE g « Plasma cleaning « Multi-chip die bonder Rehm Nexus 500 Powatec U-300
measurement grinding/thinning + 3"-12" tape and frame capability « Semi-automatic wafer mounter « Integrated wafer scribe and break  + Wafer Expander « Improved wettability and « Paste dispensing and sinter film * Reflow oven * Manual UV curing system
+ Resolution 0.01um * Minimum finish thickness 25um + Available for use by Q4 2026 - Dry-process « Wafer transfer from film framesto ~adhesion handling capability Accuracy * Pressure-less sintering and + Wafer Size
« Working area 450x400x200mm = Wafer diameter 6"-12" « Narrow street dicing on lll-V hoops * Process gases include Oz and Ar +10pm@30 vacuum flux/flux-less soldering * up to @300mm without frame
+ Payload <40kg * Material capability Si. SiC, GaN, substrates + Heated chuck 65°C * Bond force 500N * Inert N2 atmosphere * up to @400mm with frame
GaAs, InP and Glass « Precise singulation with minimal « 8" wafer capability + Bondhead heating £450°C « Chamber pressure 0-1000mbar » Frame up to @400mm DTF 2-12
« Available for use by Q4 2026 debris * Substrate heating £450°C » Heating plate temperature <450°C and DTF 2-12-1
+ Wafer diameter <8 « Working area 500x500mm * Substrate thickness up to 5mm
Wire Bonder ] [ Mechanical Tester ] Dam & Fill / [ : :
bl Curing Oven Overmoulder Ultrasonic Welder [ Laser Depanel & Singulation ] [ Wafer Prob ] {
Chemical dispense 9 P 9 i3

v,

msol
I o - -
i Rehm Protecto XC v. Rehm RDS 2400 BESI Fico MMS-X Hesse SW108
Hesse Bondjet BJ653 Nordson Dage 4000 - Dispensing, jetting and si ,: in + Curing Oven 4 « Overmoulder + Fully automatic ultr ﬂ’i M-Solv MS-102 SemiProbe LA-200HF Zeiss Xradia Context MicroCT ~ Nordson Sonoscan Gen7
« Heavy/fine wire and ribbon « Destructive analysis of bond P! g, jetting praying 9 Y asonic . . . . .
bonding quality « Glob top, dam and fill, underfill « Infra-red and convection + Lead frame and module moulding ~ welding * Ablative cutting. etching and * Manual wafer probe + X-ray and micro-CT 2D and 3D + Confocal scanning acoustic
- Heavy Wire - Die bond shear, wire pull and and encapsulation technology + Flash-free clamping + Compatible with copper and welding metals and ceramic + 8" wafer capability imaging _ microscope o
. AL@100-600pm hear. bendin: ) nd ling test + Heated nozzle ensures consistent  + 10 heating and 1 cooling zones * Low compound waste aluminium substrates « trinocular stereo zoom * 0.95um resolution + High-frequency acoustic micro-
u shea g and peeling tests viscosity + Separately programmable zones + Weld head power s1.5kW/ « PCB de-panelling and laser microscope + Non-destructive inspection and imaging
* Cu@300-600pum for temperature profiling « Electronically controlled force marking * 130x magpnification analysis of devices, solder joints, + Non-destructive detection and
* Fine Wire « Conveyor width 460mm actuator « Pulsed green IR laser sources » 100 mm working distance wire bonds, delamination, cracks analysis of internal defects,
* AVAu 217.5-50um « Speed adjustable 5-500mm/min « Narrow pitch, deep access and voiding delamination, cracks and voiding
» Cu®125-50um capability
* Al/Curibbon 500x100pum - « Pattern recognition supported
2000x200um positioning
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Working With NASPIC

NASPIC offers access to UK manufacturing innovation capability, world-class research and a coordinated

ecosystem that supports the journey from innovation to industrial deployment.

Accelerate Development
Access manufacturing innovation,
process development and advanced
packaging expertise that supports
technology maturation, manufacturability
and scale-up readiness.

Build Strategic Partnerships

Collaborate with leading researchers,
manufacturers and technology
developers across the UK
semiconductor and photonics
ecosystem.

Reduce Technical Risk

Validate packaging processes,
reliability and manufacturability before
committing to volume production -
derisk before you invest.

Supported Innovation & Scale-Up

Access support for collaborative R&D,
technology translation, product
development and manufacturing
scale-up through NASPIC's industrial
and academic network.

Ecosystem Access

Connect with a collaborative network
spanning photonics research, device
design, packaging, manufacturing and
end-user applications across the UK.

Talent Development

Access specialist skills development in
photonics packaging, optical
assembly, integration engineering,
manufacturing and reliability testing.
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—ngaging with NASPIC

A structured, supported pathway from first conversation to long-term collaboration, guided by the NASPIC and
NMIS teams at every stage.

Technical Project
. _ Assessment _ Deliver L
Initial Enquiry Define | | Y Qualification &
Assess TRL, Collaboration ¥ "rovide equipment, Scale-Up
challenges and facilities and
Contact NASPIC to expected Agree commercial technical expertise Validate

explore options outcomes R&D, grant or

partnership model

manufacturability
and reliability

Engagement models range from collaborative industrial projects and consultancy support through to grant-
funded programmes, technology development initiatives and strategic partnerships.
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Thank you for your time, any questions?

Contact NASPIC:

New enquiries please complete this form: Get in touch via NMIS website

Dr Gladys Benghalia
Chief Technologist NASPIC
gladys.benghalia@strath.ac.uk

Professor Derrick Holliday
Director NASPIC
derrick.holliday@strath.ac.uk

Professor Matt Boyle
Director Electrification
matt.boyle@strath.ac.uk

A NM|S WWW.Nnmis.scot
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https://nmis.scot/get-in-touch/
mailto:gladys.benghalia@strathclyde.ac.uk
mailto:derrick.holliday@strathclyde.ac.uk
mailto:matt.boyle@strathclyde.ac.uk
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